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®denepanbHas paboyass mnporpaMma Mo ydeOHoOMy mnpeamery «buonmoruspy
(yrmyOneHHBIH ypoBeHb) (mpenMeTHas o0nacTh «EcTecTBEHHO-HaydHbIE MPEIMETHI»)
(mamee COOTBETCTBEHHO — TMporpaMMa IO OHWOJIOTHH, OHOJIOTHs) BKIIOYAET
MOSICHUTENBHYIO 3aIIUCKY, COJIepKaHUe 00yUeHUs, ITTAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
IporpaMMbl MO OHOJOTHH, TEMaTHYeCcKoe IJIaHHpOBaHHE, IMepeueHb (KoauduxaTtop)
pOBEpAEMbIX TpeOOBaHUN K pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTesbHOMN
IPOrpaMMbl CPEAHETO O0IEro 00pa30BaHUs U SJIEMEHTOB COJIEPKaHUS IO OMOJIOTHH.

[TosicHuTenpHAs 3amMcKa OTpa)kaeT oOIue UEeNH U 3aJa4d U3ydeHUs: OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEINOCHIIOK K €€ M3YyYCHUIO O0yJaroluuMUcH,
MECTO B CTPYKType ydeOHOro IjIlaHa, a TaKXke MOAXOAbl K OTOOpY COAep KaHUf,
K OIpEACNICHUIO TUIAHUPYEMBIX pE3yJIbTaTOB U K CTPYKTYpE TEMaTHYECKOro
TUTAaHUPOBAHMUSL.

Copepxanue O00y4eHMsI pacKpbIBacT COJAEp)KATEIbHbIE JIMHUM, KOTOpBIE
npenaraTcs g 003aTeIbHOTO M3Y4YEHHUS B KaXKIOM Kilacce Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl.

[Inanupyembie pe3yNbTaThl OCBOCHHUS MPOTPAMMBbl IO OHOJIOTUU BKIIFOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PE3yJIbTaThl 3a BEChb NEpUOJA OOyueHHUsT Ha YPOBHE
cpeaHero oo0mero oopa3oBaHus, a TaAKXKE MPEAMETHBIE JOCTHKEHUST 00yJaroIerocs 3a
Ka)KJIbIA T0/T O0ydCHHUSI.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no OuojOrUM Ha YPOBHE CpeHETO 00IIero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe @enepanbHoro 3akona or 29.12.2012 N 273-®3 «0O6 oOpa3zoBanuu
B Poccuiickoii ®enepanuny, ®I'OC COO, Konnenuuu mnpernojgaBaHus ydeOHOTO
npeameta «buosiorus» M OCHOBHBIX MOJIOKEHUH (enepanbHON pabouel MporpaMMbl
BOCIIUTAHMSI.

buonorusa yrmyonenHoro ypoBHsa u3ydeHust (10 — 11 kmaccel) siBisieTCS OJHHUM
13 KOMIIOHEHTOB MpeaMeTHOM o0nacTu «EcTecTBeHHO-Hay4YHbIe TTpeAMeTh». CoriacHo
nonoxenusim  OPIOC  COO npodunbHble y4yeOHBIE MPEAMETHI, HU3ydaeMbIe
Ha YIJIyOJICHHOM YPOBHE, SIBJISIOTCS CIOCOOOM nuddepeHianuu o0yyeHus Ha ypoBHE
cpemHero oO0mero oOpa3oBaHUS W TMPHU3BAHBI OOECIEUYUTHh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOUIIMM, CPEAHMM OOIIUM, CpPEIHUM MPOGECCUOHANIBHBIM M BBICIIUM
oOpa3zoBaHueM. B To ke Bpemsi KaxIblii U3 ATUX Y4EOHBIX MPEIAMETOB JOJIKEH OBbITh
OPUEHTHPOBAaH Ha TMPUOPUTETHOE pEIIeHHe O00pa30BaTENIbHBIX, BOCHUTATEIbHBIX
M pa3BUBAOIIMX  33Ja4y, CBS3aHHBIX C  MNpodopueHTanue  oOydaroumxcs
U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOW 00JIaCTH HAyYHOrO 3HAHMs, CBSI3aHHOTO
¢ OmoJtoruei, MeTUIIMHON, SKOJIOTHEH, IICUXOJIOTHEH, CIIOPTOM MJIM BOSHHBIM JICJIOM.

[Iporpamma mo OuoOJOTMM JA€T MPEJACTaBICHUE O LENM U 3ajJadax H3ydeHUs
yuebHoro npeamera «buonorus» Ha yriayOJeHHOM ypOBHE, ONpPEesieT 00s13aTebHOe
(MHBapHaHTHOE) TPEIMETHOE COJEpKaHUE, €ro CTPYKTYpPHpPOBaHHME MO pasjenam
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U TE€MaM, paclpejielieHue Mo KiaccaMm, PeKOMEHAYET IMOCJIEI0BATENbHOCTh HU3yUYEHUs
y4eOHOro MaTepHasa ¢ y4eTOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKH
yueOHOro Tmpoliecca, BO3PACTHBIX OCOOCHHOCTEH oOyuwaronmxca. B mporpamme
no OWOJOTHMU pealn30BaH MPHUHIMI TPEEMCTBEHHOCTH C H3Y4YEHHEM OHOJIOTUU
HAa YpPOBHE OCHOBHOTO oOImiero ooOpaszoBaHusi, Onarogapss 4eMy MpPOCMAaTPUBACTCS
HAmpaBJICHHOCTb ~ HA  TOCIEAYIOIlee  pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIICHHS, TPEJCTABICHUHN O 3I0POBOM 00pa3e KU3HU, HA BOCITUTAHHE
Oepe’KHOTO OTHOIIIEHHUS K OKpY’Karoliew npupoaHon cpeae. B nporpamme no 6uonoruu
TaKk)Ke IMOKa3aHbl BO3MOXKHOCTH Yy4yeOHOro mpenmera «buomorus» B pealu3anuu
tpeboBanuit PI'OC COO K MIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM
U IPEeIMETHBIM pe3yJibTaTaM 00y4deHHs U B (JOPMUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATENBHON  JCATENPHOCTH  OOYy4alolmIMXCs 1O  OCBOCHHMIO  COJIEp)KaHUs
OMOJI0rHMYecKOro o0pa3oBaHus Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHMUsl.

[IporpamMma 1o OHOJNIOTMM SIBISETCS OPUEHTUPOM Ul COCTABJIEHUS aBTOPCKHUX
pabounx nporpamMMm. ABTOpaMu pabOUMX MNPOTPaMM MOXKET ObITh MPEIIOKEH CBOH
MOJIXO0J K CTPYKTYPHPOBAHHUIO M TOCIEAOBATEIHPHOCTH U3yUYEHHs yaeOHOTO MaTepuarna,
CBOE BHUJEHHE CMOCOOOB (opMuUpOBaHHUS Yy OOy4YaAOMIMXCS MPEAMETHBIX 3HAHUN
Y YMEHUH, a TaK’K€ METOJIOB BOCIIUTAHUS U PA3BUTHA CPEICTBAMU y4e€OHOTO MpeIMeTa
«buonorusy.

buonorust Ha ypoBHE cpeaHero o0IIero oopa3oBaHus 3aBepLIaeT OMOJIOTHYECKOE
oOpa3oBaHHe B INKOJE€ M OPUEHTHPOBAH Ha pacIIMpeHHEe U YriayOleHWe 3HaHUUN
oOyJaromuxcsi 0 JKUBOM MPHPOJE, OCHOBAX MOJICKYJISIPHON W KIETOYHOW OHMOJIOTHH,
SMOPHOJIOTUM U OWOJIOTMHM pPa3BUTHS, TCHETHUKH, CEJICKIMH, OWOTEXHOJIOTHH,
HBOJIIOIIMOHHOTO YYEHUS U KOJIOTHH.

N3yuyenne yueOHOoro mnpeamera «buonorus»y Ha  yriyOJIEeHHOM  YpPOBHE
OPUEHTHPOBAHO Ha TMOATOTOBKY OOYYarOIIMXCS K MOCJHEIYIOIIEMY MOJyYEHUIO
OMOJOrnYecKoro oOpa3oBaHus B By3axX M OpraHU3alMsAX CPEAHEro MPOPECCHOHATBHOTO
oOpazoBanusi. OCHOBY €ro COJEp>KaHUs COCTABJIET CUCTEMa OMOJIOTMYECKUX 3HAHU,
MOJIyYEHHBIX TPH HM3yYeHUU OOYUYAIOMIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHUECKUX
pasziesioB OMOJIOTHU Ha YPOBHE OCHOBHOTO 0o01iero odbpasosanus, B 10—11 knaccax atu
3HAaHUA TOJIy4aroT pa3BuUTHE. Tak, pacIIUpeHbl U yriayOsieHbl OUOJOrMYecKrue 3HaHUs
O pacTeHHSX, JKUBOTHBIX, TpubOax, OakTepHsIX, OpraHW3ME UeJOBEeKa, OOIUX
3aKOHOMEPHOCTSIX JKHU3HM, JIOTIOJHUTEIBHO BKIIOYEHBI OHOJIOTUYECKUE CBEJCHUS
MPUKIIATHOTO U MMOMCKOBOTO XapaKTepa, KOTOPhIE MOXXHO MCIOIb30BaTh KaK OPUEHTUPBI
TS TIOCTIEAYIOIIETO BhIOOpa mpodeccuu. Bo3aMoxHa Takke HHTETpaius OMOJIOTHIECKIX
3HAaHUU C COOTBETCTBYIOLIUMH 3HAHUSAMH, MTOJYY€HHBIMHU 00yUalOIMMUCS IPU U3YYECHUN
bu3uKY, XUMUH, reorpaduu 1 MaTEMaTUKH.

Ctpykrypa mporpaMMmbl TIO OHOJOTHM  OTpakaeT CHUCTEMHO-YpPOBHEBBIN
Y 3BOJIIOLMOHHBIN MOAXO0AbI K U3yueHuto Ouonoruu. CoraacHo UM, U3y4aroTCsl CBOWCTBA
U 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl KUBBIX CUCTEM Pa3HOI'0 YPOBHSI OpraHu3allvu,
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HBOJIIOIIMU OPTraHUYECKOTro MUpa Ha 3eMJie, COXpaHEeHHs] OMOJIOTHYECKOTO pa3HooOpa3us
miaHeTsl. Tak, B 10 kiacce n3y4yaroTcss OCHOBBI MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHH,
SMOPHOJIOTUM W OWOJOTHUU Pa3BUTHs, TCHETHUKH W CEJEKIHNH, OWOTEXHOJOTHUU
U CUHTETHUYECKOW OMOJIOTHH, aKTyalU3UPYIOTCA 3HaHUS OOydaroniuxcsl 1mo OOTaHUKeE,
300JI0THH, aHATOMUH, (HU3uoIoTHH YejoBeka. B 11 kimacce n3ydaroTcsi 3BOJIOIMOHHOE
y4€HHEe, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

buonorus mnpuszBaHa 00ECHEYHTh OCBOEHHWE OOYYAONIMMUCS OMOJOTHYECKHUX
TEOpUM W 3aKOHOB, WJIeW, MPUHIIUIIOB W TMPaBWJI, JIeKAIIMX B OCHOBE COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MHpaA, 3HAHUH O CTPOCHUH, MHOroo0Opaszuu
U OCOOCHHOCTSIX KJI€TKM, OpraHu3Ma, TMOMYyJSIUd, OHOLIEHO3a, 3KOCUCTEMBI,
O  BBIJAIOIIMXCS ~ HAYYHBIX  JOCTIKEHUSIX,  COBPEMEHHBIX  HCCJIEJIOBAHUSIX
B OWOJOTUM, TNPUKIAAHBIX aCHEKTaxX OuoJorMyeckux 3HaHuil. Jnsg pa3ButHs
U TOJAJEpX aHUS HHTEepeca oOydaromuxcsi K OHMOJOTMU Hapsiy CO 3HAYUTEIbHBIM
00bEMOM TEOPETUYECKOTO MaTepualia B COAEpPKaHUU NpOorpaMMbl MO OHOJIOTUU
MPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBJIEHUS M Pa3BUTUS TOW WU HHOU
o0OnacTu OHMOJOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyO€kKHBIX YUEHBIX B pEIICHUE
BOKHEHIINX OUOJOTUUECKUX U IKOJIOTUYECKUX MPOOIeM.

Lens uzyueHuss yudeOHOro mnpeamera «buonorus» Ha yriyOGJIeHHOM ypOBHE —
OBJIaJICHUE OOYYaAIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHOW OpraHU3aluu
KUBBIX CHUCTEM PA3HOIO paHra U MPUOOPETEHHE YMEHHUN HCIO0JIb30BaTh ATHU 3HAHUS
B (GOpPMUPOBAHMM HHTEpeca K OIpeAeicHHONH 001acTu  MpodecCHOHATBHOM
NEeSATENbHOCTH, CBS3aHHOW C OHWOJIOTME, WM K BbIOOPY Yy4eOHOro 3aBeICHHUS
JUTSL TIPOJIOJKEHUST OMOJIOTHYECKOT0 00pa3oBaHusI.

JlocTikeHue 1enu u3ydeHus yueOHoro npeameta «buonorus» Ha yriayOieHHOM
YpPOBHE 00€CIIEYMBACTCS PEIICHUEM CIEAYIONTUX 3a]1au:

OCBOEHHE OOYYaIOIIMMHUCA CHUCTEMbl OHOJOTHYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHIEMIUAX, THUIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSX
U TIpaBUjIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHDA;
O CTpPOCHUHU, MHOroOOpa3suu M OCOOCHHOCTSIX OHOJIOTHYECKUX CcHucTeM (KJeTKa,
OpraHu3M, TMOIYJSIUs, BUA, OMOTeoleH03, Onocdepa); O BBIJAIOIMIUXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOyYalIIuXcsi C METOJaMU T[IO3HAHUS JKUBOM  TPHUPOJIBI:
MCCJIEIOBATEIbCKUMU METOAaMH OMOJIOTMYECKHX HAayK (MOJICKYJISIPHOM M KIJIETOYHOMN
OMOJIOTHH, YMOPHUOJIOTMHU U OMOJIOTUU Pa3BUTHS, TEHETUKHU U CEJIEKIIUU, OMOTEXHOJIOTUH
Y CUHTETUYECKON OMOJIOTHH, MaICOHTOJIOTUH, YKOJIOTHH ); METOJIaMU CAMOCTOSITEIIBHOTO
MPOBEICHUS] OMOJIOTMYECKUX UCCIEOBAHUM B JJabOpaTOpUM U B TIpUpoie (HaOII0ICHHE,
U3MEepeHne, IKCIIEPUMEHT, MOCITHUPOBAHUE);

OBJaJcHUE  OOYyYaOIIUMHUCSI  YMECHHUSIMM: CaMOCTOSITEJTbHO ~ HaXOJUTh,
aHAIM3UPOBaTh U UCIIOJIB30BAaTh OHOJIOTHUECKYIO WH(OOPMAIMIO; TOJb30BaThCS
OMOJIOTUYECKOM TEPMUHOJIOTHEN W CHMBOJIMKOW; YCTAaHaBIIMBAaTh CBSI3b MEXIY
pPa3BUTHEM OMOJIOTUU U CONUATEHO-3KOHOMUYECKIUMH U HKOJIOTHYECKUMHU MPOoOIeMaMu



DenepanpHas pabodast nporpamma | buomnorus. 10-11 kmaccer (yriyOneHHBIH YPOBEHB)

YeJIOBEUECTBA; OLEHUBATh TOCHEACTBUS CBOEH JEATEIBHOCTH IO OTHOLIEHUIO
K OKpPY’Karoliei IpupoIHOM cpelie, COOCTBEHHOMY 3JOPOBBIO M 3JI0POBBIO OKPYKAIOIIHX
Jrofeil; O0OOCHOBBIBAaTH W COONMIOJATH MEpPbl  MPOMUIAKTUKA  HMH(EKIIMOHHBIX
3a0oieBaHui, TMpaBujia TMOBEJIEHUA B TMpupoje u olecrieueHuss O€30MacHOCTU
COOCTBEHHOM KU3HEACSATENHHOCTH B  YPE3BBIYANHBIX CHUTyalUsIX MPHUPOJIHOTO
U TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTb COBPEMEHHbIC HAay4YHBIE€ OTKPBITHS
B 001aCTH OMOJIOTUH;

pa3BUTHE Yy OOYYAIONIMXCS HWHTEJUIEKTYalbHBIX W TBOPYECKHX CIOCOOHOCTEU
B TMpOIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMHU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHMOJIOTHH, pElIaeMbIMU €10 MpoOjJeMamMH, METOAOJIOTHEeH
OMOJIOTUYECKOTO HCCIIEIOBAHUSA, MPOBEACHUS SKCIEPUMEHTAIbHBIX HCCIEIOBaHUM,
pemieHUss  OMOJIOTMYECKUX  3a/Jad, MOJEIMPOBAaHUA OHOJOTMYECKHX OOBEKTOB
Y IIPOLIECCOB;

BOCIMTAHUE y 00YyYaIOIINXCs IEHHOCTHOTO OTHOIIEHHUS K JKUBOM MPUPOJE B LIETIOM
U K OTACIbHBIM €€ OOBEeKTaM | SBJICHUSIM; (POPMUPOBAHHE HKOJIOTHUYECKOM,
TEeHETUYECKOM TPaMOTHOCTH, OOIIEN KyJIbTypbl INOBEJIEHUS B IPUPOJIE; MHTETpalUU
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuodpeTeHne 00y4aIOIUMUCS KOMIIETEHTHOCTH B parroHaIbHOM
IPUPOJIONIOIB30BaHUU (COOIIOACHUE MPABUJI MOBEACHUS B NPUPOJIE, OXPaHbl BHUJOB,
’KOCUCTEM, OMOC(hEPBI), COXPAHEHUH COOCTBEHHOTO 3/I0POBbS U 3I0POBbS OKPYKAIOIITUX
moner (cobmoaeHus Mep npodUIaKTUKH 3a0oJjieBaHUM, oOecrieueHre Oe30MMacHOCTH
KHU3HEACSITENIFHOCTY B YPE3BBIUAHHBIX CHUTYaI[USX MPUPOAHOTO U TEXHOTCHHOTO
XapakTepa) Ha OCHOBE HCIMOJb30BaHUS OWOJOTUYECKUX 3HAHUW UM YMEHHH
B ITIOBCEIHEBHOM KM3HH;

CO3J]aHUE YCJIOBUM JJI1 OCO3HAHHOTO BbIOOpa OOY4YaIOIIMMKCS WHIAMBUAYAJIbHOU
o0pa3oBaTeNbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
npo(hecCHOHAIBHOMY CaMOONPEJEICHUI0, B COOTBETCTBUU C HWHAUBUAYAIbHBIMU
WHTEpEeCcaMH U MOTPEOHOCTSIMH PETUOHA.

OO611ee 9nCII0 YacoB, PEKOMEHI0BAHHBIX JUIsl U3yUEHUS OMOJIOTUH Ha YTITyOJIeHHOM
ypoBHe, — 204 gaca: B 10 knacce — 102 ygaca (3 yaca B Henemnto), B 11 kiacce — 102 gaca
(3 gaca B HezemIO).

OT16op opra"nu3anMoHHBIX (OPM, METOJAOB M CPEICTB OOydeHHs OHOJIOTHH
OCYIIECTBIISIETCS. C YYETOM CHeUu(UKH €ro CoAep)KaHWs W HaNpaBICHHOCTH
HAa TMPOJOJDKEHHE OHOJIOrMYECKOro 00pa3oBaHUSl B OpraHM3alMsIX CPEIHETrO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM yCIIOBUEM MPU OOy4YeHHH OWOJIOTMHM HA YIIIyOJIEHHOM YpOBHE
SBIIIETCS TIPOBENEHUE Ja0OpaTOPHBIX M TMpaKTUYecKuX pabor. Takke yuacTue
oOydaromuxcsi B BBIMOJTHCHUHM TPOCKTHBIX M Y4EOHO-HCCIIETOBATENLCKUX pabdoT,
TEMaTHUKa KOTOPBIX OMpEIENsIeTCs YYUTEJIeM Ha OCHOBE HMMEIOIIMXCS MaTepHabHO-
TEXHHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.
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COIEPKXAHUE OBYYEHMUA

10 KJIACC

102 4, u3 HUX 1 4 — pe3epBHOE BpeEMSI.

Tema 1. buoJiorusi Kak Hayka

CoBpeMeHHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHS
Oouwonoruu. buonorndeckue Haykw W w3ydaeMmble UMH MpoOiaemMbl. DyHIaMEHTAIBHEIE,
MPUKJIAJHbIC U TTOMCKOBBIE HAYYHBIEC UCCIEAOBAHUS B OMOJIOTHH.

3Hadyenne Owonoruu B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. Ilpodeccuun, cBsizaHHble ¢ Ouonorueil. 3HadeHUe OUOJOTUH
B TMPaKTUYECKOW JCATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIIbCKOM  XO3SIHCTBE,
MIPOMBIIUICHHOCTH, OXPAHE IPHUPOBI.

Jlemoncmpayuu:

llopmpemsi: Apuctorens, Teodpact, K. Jlunuent, XK.b. Jlamapk, Y. JlapBuH,
Y. Tapsen, I'. Mennens, B.M. Bepuanckuu, HW.II. IlaBnoB, M.M. MeuHukos,
H.W. BaBunos, H.B. TumodeeB-Pecosckuit, [{. Yotcon, ®@. Kpuk, 11.K. bemnses.

Tabnruyvr u cxemwl: «CBsi3b OMOJOTUM C JIPYTUMU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cuCTEMbI M UX U3y4YeHHe

XKuBble cucTeMbl Kak MpeAMET M3ydyeHus Ouosiorud. CBOMCTBA UBBIX CUCTEM:
€IUHCTBO XHMHMYECKOIO COCTaBa, JHUCKPETHOCTh M  ILEINOCTHOCTb, CJIOKHOCTD
Y YIOPSIOYEHHOCTb CTPYKTYPbL, OTKPBITOCTh, CAMOOPraHU3aLIMsl, CAMOBOCIIPOU3BEICHHUE,
pa3apaxuMoOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aldy >KUBBIX CHUCTEM: MOJICKYJSIPHBIA, KJIETOYHBINA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJSIUOHHO-BUIOBOM, SKOCUCTEMHBINH (OMOTEOIICHOTUYECKHIA),
ouochepusbrit. [Iporeccol, mpoucxosiiue B KUBbIX cucTteMax. OCHOBHBIE MPU3HAKU
xuBoro. JXu3zHp kak ¢opma cyliecTBOBaHHWS Martepuu. Hayku, u3ydaroniyge >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSAX OPTaHU3ALINH.

N3yuyenne >xuBbIX cHcTeM. Meroapl Ouojornueckod Hayku. HaGmionenue,
U3MEPEHUE, DKCIIEPUMEHT, CHCTeMaTu3alus, MeTaaHaim3. [loHATHe O 3aBHCUMON
Y HE3aBUCHMOM nepemeHHou. [InanupoBanue skcnepumenra. IloctanoBka u mmpoBepka
runote3. Hyneas rumnote3a. IloHsTne BBIOOPKM M €€ JOCTOBEPHOCTh. Paz0Opoc
B Ouonornueckux JgaHHbIX. OIlIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX pPe3yJIbTaTOB.
[TprurHBI UCKaXKEHHS PE3YIIBTATOB IKCIIEpUMEHTA. [[oHATHE CTATUCTUYECKOTO TECTA.

Tabauywvl u cxemol: « OCHOBHBIC TIPU3HAKHU KU3HW», «BHOJIOTHYECKHE CUCTEMBIY,
«CBoICTBa KUBOW MaTepun», «YPOBHU OpPraHU3ALMU KUBOW MpUpOAbD», «CTpoeHUE
KUBOTHOM KIETKW», «TKaHUW KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranusmay, «buoreoneHos», «buochepar, «MeToabl U3y4eHUs )KUBOU MPUPOIBI».
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Obopydosanue: nadopaTopHoe oOOpymOBaHUE IS MPOBEICHUS HAOIIOJACHUH,
U3MEPECHHIA, YKCIIEPUMEHTOB.

Ilpaxmuueckaa paboma «Vcnonb30BaHMe Pa3IUYHBIX METOAOB IMPU H3YYCHHUU
KUBBIX CHCTEM).

Tema 3. buoJiorusi KieTKu

Knetka — cTpykrypHO-(QyHKIIMOHAIbHAS €IWHUIA >KUBOTrO. McTopus OTKphITHA
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneitnen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOW KJIIETOYHOW TEOPHH.

MeToapI MOJIEKYIISIPHOM U KIETOYHON OMOJIOTUH: MHUKPOCKOIUS, XpoMaTorpadus,
AeKTpodopes, METOJ MEYEHbIX aToMoB, duddepeHnnanbHoe HeHTPUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemwvi: P. I'yk, A. JleBenryk, T. IlIBanmn, M. Ilnelinen, P. Bupxos,
K.M. Bap.

Tabauyvr u cxemvl: «CBETOBOM MHMKPOCKOIDY, «DIJIEKTPOHHBI MHKPOCKOI,
«HMcTopust pa3BUTHS METOI0B MUKPOCKOIIAN.

Obopyoosanue: CBETOBOM  MHUKPOCKON, MHUKPONPENAPAThl  PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

Ilpakmuueckas  paboma  «/3ydyeHue  METOAOB  KJIETOYHOM  OHOJIOTHH
(xpomarorpadusi, snexkrpodopes, nuddepentnansaoe nentpudyruposanue, [1LP)».

Tema 4. Xumuueckasi opranu3anus KJIeTKn

XHUMHUYECKUM COCTAB KJIETKU. Makpo-, MUKPO- U yIIbTPAaMHUKPOIJIEMEHTHI. Bona u ee
pOJIb  KaKk pAacTBOPUTEIN, pEareHTa, YydacTHE B CTPYKTYpPUPOBAHUM  KIIETKH,
TEIJIOpEeryisiuud. MuHepanbHble BELIECTBA KIETKH, UX OHojoruyeckas pojb. Ponb
KaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckre BEHIECTBA  KJIETKW. buomormyeckue  nonuMmepbsl.  benkwu.
AMHHOKHCIIOTHBIM cocTaB OenkoB. CTpykTypbl OenkoBoil MoJekynsl. [lepBuunas
CTpYKTypa Oelika, MenTHIHAs CBs3b. BTOpUYHas, TpEeTUUHASI, YeTBEPTUYHAS CTPYKTYPHI.
Henarypamusa. CpoiictBa OenkoB. Knaccudukamus 6enkoB. buonorndeckue QyHKIUM
OEJIKOB.

YraneBoasl. MoHOcCaxapuapl, AUCAXapUIbl, OJUTIOCaXxapuibl M IOJIUCAXAPUJIBI.
OOuuit Tiad cTpoeHuss U (PU3HKO-XMMUYECKUE CBOMCTBA YTrieBOJIOB. buonornueckue
(GYHKIIUM YTIIEBOIOB.

Jlumuael. T'mapodunsHO-THApPOPOOHBIE CcBoOlicTBa. Kiaccudukammss TUMUIOB.
Tpurnunepunbl, Gochoaunuabl, BOCKH, cTepouabl. buonornueckue QyHKIUM JTUTUIOB.
OOmue cBoiicTBa  OHOJOrMYECKMX MeMOpaH —  TEKy4decTb, CIHOCOOHOCTh
K CaMO3aMbIKaHHIO, IMOJYITPOHULIAEMOCTb.

Hyxnennoseie xucinorel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [punnun kommmeMmentapaoctu. [Ipasuno Yapradgda. Crpykrypa JJHK —
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NBOMHas crivpaib. MecroHaxoxaeHue u ouonornueckue Gpynkuun JTHK. Buasr PHK.
Oyukiuu PHK B kietke.

Crpoenue wmonekynsl AT®. Makposprudueckue cBsizsu B  Mosekyine ATO.
buonornueckue ¢ynkuun ATO. BoccTaHoBieHHBIE TNEPEHOCUYUKH, HUX (PYHKIHH
B kieTke. CexkBenuponanue JJHK.

CtpykTypHass Ouosiorus: OUOXMMHYECKHME U OMO(PU3NYECKUE UCCIECIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUW CTPYKTYPhI OMOMOJICKY L.

Jlemoncmpayuu:

lopmpemuwi: JI. Ilomunr, [. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHknuH,
®. Caurep, C. [Ipy3unep.

Juacpammor: «PacnipeneneHne XUMUYECKUX ASJIEMEHTOB B HEKHBOW TMPUPOIE,
«PacnpeneneHne XuMHUYECKUX AJIEMEHTOB B dKUBOUW MPUPOJIEN.

Tabnuyet u cxemwvi: «llepumommyeckass TabiMIa XUMHUYECKUX DSJIEMEHTOBY,
«CtpoeHue MoONEKyJbl BOAb», «BemecrBa B cocraBe opranusmoBy», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJNEKYJNb», «CTpoeHHE MOJIEKYT
yrieBoJ0B», «CTpOe€HHE MOJIEKYN JUNUI0B», «HykinenHoBble KHACIOTBDY, «CTpoeHUE
MOJIEKyJIbl ATO».

Obopyoosanue.: XUMUYECKas ocyia 1 000py0BaHHUE.

Jlabopamopnas paboma «OOHapykeHHE OCIKOB C MOMOIIBI0 KauyeCTBEHHBIX
PEAKLININ.

Jlabopamopnasa paboma «ViccnenoBaHue HYKIEMHOBBIX KHCJIOT, BBIJIEICHHBIX
W3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. Ctpoenue U QyHKIUM KJICTKHU

Tumel  KIETOK:  JyKapuoTHuYeckas W Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHue mpokapuoTHdyecKor kieTku. KiierouHas cTeHka OakTepuil U apXeu.
Oco0eHHOCTH CTpOEHUs TeTepoTpOodHON M aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u posib IPOKApUOT B OMOLIEHO32aX.

Ctpoenue u (GYHKIIMOHUPOBAHUE HyKapuoTHdeckod kieTku. I[lmazmaruueckas
MeMmOpana (miazManemma). CTpykTypa IUla3MaTH4YecKOM MemOpaHbl. TpaHcmopT
BEIIIECTB 4Yepe3 IIa3MaTHUeCKylr0 MeMOpaHy: maccuBHbIA (muddysus, oOieryeHHas
mubdy3us), axkTUBHBIA (TIEPBUYHBIA W  BTOPUYHBIA  AKTUBHBIA  TPAHCIIOPT).
[Tonynponuiiaemoctb MeMOpanbl. Pa®oTa HaTpuii-kamumeBOro Hacoca. OHAOLUTO3:
MUHOIUTO3, (aromuto3. Ik30muTo3. Kierounas crenka. CTpykTypa U (QyHKIUU
KJIETOYHOW CTEHKH pacTEHUM, TpUOOB.

Hurtonnasma. Ilutozons. IluTockener. JIBwkeHue I1UTOIUIa3Mbl. OpraHoUIbI
kieTku. OmHOMEeMOpaHHBIE OPTaHOWIBI KIETKH: SHaoruiazmatudeckas ceth (OI1C),
annmapatr ['onbaKy, JU30COMBI, HX CTpoeHHMe U  (QyHKUMH. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPTaHOUIOB KiIeTKH. CTpoeHue rpaHyasipHOro peTukyinyma. CuHTe3
pacTBopuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [mankuil (arpaHyisipHBIN)
sHAOIIIa3MaTHueckuil petukyiayMm. CekpetopHas ¢yHKuus anmapata [oiabmku.
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TpancnopT BemiecTB B KieTKe. Bakyonum pacTUTENbHBIX KIETOK. KIIETOUHBIN COK.
Typrop.

[lomyaBTOHOMHBIE OpraHoubl KIETKH: MHUTOXOHApPWHU, IutacTHiabl. CTpoeHue
U GYHKIUM MUTOXOHJIpUH U TutacTull. [lepBuYHbIE, BTOPUYHbBIE U CIOXKHBIE IJIACTUIBI
(bOTOCHHTE3UPYIOUTNX YKAPUOT. XIIOPOIUIACTHI, XPOMOIUTACTHI, JIEUKOIJIACTHI BBICIIIMX
pPaCTEHUI.

HememOpannbie opraHounbl kieTku. CrpoeHwe U (QyHKIUMM HeMeMOpaHHBIX
OpraHouioB  kieTtku. PubGocombel. MukpoduiameHTsl.  MBbIIICUHbIE  KJIETKH.
Mukpotpy6ouku. Kinerounsiii nieHtp. CTpoeHuEe M JBHKEHHUE KI'YTUKOB U PECHUYEK.
MukpoTpyOouku nutoria3Mel. LleHTpruomb.

Anpo. OOonouka sApa, XpOMAaTWH, KapuoIUlazMa, SAPBIIIKA, WX CTPOEHUE
u  GyHkuud. SnepHbiii  0enkoBbIM  MaTtpukc. I[IpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HHTep(a3HOM sijipe. benku XxpoMaTuHa — IUCTOHBI.

Knerounsle BkmroueHus. CpaBHUTENBHAS XapaKTEPUCTHKA KIETOK JYKAPHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

Ilopmpemuwi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabauysr u cxemvi: «CTpOECHUE SYKAPUOTUUECKOMN KIIETKNY, « CTPOCHHE )KMBOTHOM
KIETKN», «CTpOEHUE pacTUTENbHOW KIETKW», «CTpOE€HHE MHUTOXOHIPUW», «Sapoy,
«CTpOoeHHE NPOKAPUOTUIECKOUN KIIETKI.

Obopyoosanue:  CBETOBOM  MHKPOCKOI, MHKpoONpenapaTbl  pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpENapaThl OaKTepUaIbHbIX KIECTOK.

Jlabopamopnas paboma «V3ydeHne CTpOECHHUSI KIIETOK PA3JIMYHBIX OPTaHU3MOBY.

lIpaxmuueckas paboma «VI3ydeHue CBONCTB KJIIETOYHON MEMOpPaHbD».

Jlabopamopuas  paboma  «MccnemoBanue — IUIa3MoiiM3a M JEIIa3MoJu3a
B PACTUTEJIBHBIX KIIETKAX).

lIpakmuueckas paboma «VI3yueHue ABMKEHUS LUTOIUIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB U NpeBpalleHNe JHEPTUU B KJIETKe

AcCUMUIISLIAS U JUCCUMWISIIIUSA — JBE CTOPOHBI MeTaboym3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIH U TETepOTPOHBIN. YUacTHE KHUCIOpoJa B OOMEHHBIX
mpoiieccax. JHepreTuueckoe odecrnieueHne kieTku: npepamienne AT B oOMeHHBIX
mporeccax. @DepMEHTATUBHBIM  XapakTep peakluil KIETOYHOTO MeTaboau3ma.
depMeHTHI, UX CTPOCHHE, CBOWCTBA W MexaHu3M JeictBus. Kodepmentsl. Otnnuus
(GbepMEeHTOB OT HEOPraHWYECKUX KaTalnu3aToOpoB. benku-akTuBaTopel W OENKH-
WHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PEPMEHTATUBHBIX pPEaKIMi OT Pa3IMUHbIX
(hakTopoB.

IlepBUYHBI CHUHTE3 OpraHMYeCKHUX BellecTB B KieTke. dotocunTe3. CBeToBas
u TemHoBas (aszpl. [IpomykTuBHOCTH (QoTOCHMHTE3a. BiusHue pa3nuuHbIX (PaKTOpOB
Ha CKOpOoCTh poTocuHTE3a. 3HAUYCHNE (POTOCHHTE3A.

10



DenepanpHas pabodast nporpamma | buomnorus. 10-11 kmaccer (yriyOneHHBIH YPOBEHB)

XemocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPUIIUPYIOLIKE
OakTepum, >Kele300aKTepur, cepoOaKTepuH, BOMOPOJHBIC OakTepwu. 3HAYCHUE
XEMOCHUHTE3A.

Ana’pobnbie opranu3mbl. Bumpl Opokenus. [IpoaykTel OpokeHUsSs U UX
WCIOJB30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE  MUKPOOPTaHM3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3MBbl. DTambl 3HEPreTHYECKOro obmeHa. [loaroToBUTENbHBIH
sTan. [ mmKonmn3 — 0eCKUCIOPOIHOE PACHIEIUICHHE TITFOKO3bI.

buonornueckoe OKHCIEHHE, WM KIETOYHOE JbIXxaHue. Poib MHUTOXOHIpuUid
B mpolieccax Ouosiornueckoro okucieHus. llukinnueckue peakiuu. OKUCIUTENIBHOE
dbochopunupoBanue. IlpeumyriecTBa a’poOHOTO MyTH OOMEHa BEHIECTB TEpen
aHa’pOOHBIM. DH(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemer:  JI. Ilpuctim, K.A. Twumupsze, C. H. BuHorpaackuii,
B. A. Ourensrapar, I1. Murtuenn, I'.A. 3aBap3uH.

Tabnuyer u cxemovl: «DPOTOCUHTE3», «IHEpPreTHUECKU o0OMeH», «buocuHTe3
oenkay», «CtpoeHue hepMeHTay, « XeMOCUHTESY.

ObopyodoeaHue: CBETOBOM MHKPOCKOM, OOOpYyJOBaHUE JJsi IPUTOTOBICHUS
MTOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTIPETapaToB.

Jlabopamopnas paboma «VI3yuyeHue KaTaJIUTUUYECKONW aKTUBHOCTU (HEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

Jlabopamopnas paboma «3yuenne pepMEHTaTUBHOTO PACIICTUICHUSI TIEPOKCUIA
BOJIOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

Jlabopamopnas paboma «CpaBHEHUE NMPOLIECCOB POTOCUHTE3a U XEMOCHUHTE3a.

Jlabopamopnas paboma «CpaBHEHHE POIECCOB OPOKECHUSI U TBIXAHUSD.

Tema 7. HaciiencreenHasi MH(popManus ¥ peajiu3anus ee B KJIeTKe

Peakunn wmatpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B pPEaKLMIX
MaTpUYHOTO cUHTe3a. Peanmsarus HaciencTBeHHoOW nHpopMmaluu. ['eHeTuueckuii Ko,
ero csoucrtea. Tpanckpunuus — maTpuudslii cuaTe3 PHK. [IpuHnmne! Tpanckpunumun:
KOMILJIEMEHTAPHOCTh, aHTUIIAPAIUIEIbHOCTD, ACUMMETPUYHOCTb.

Tpancnsauust u ee stambl. Ydactue TpancnopTHeix PHK B OGuocunTese Oenka.
Ycnosus 6uocuntesa 6enka. KonupoBanue amuHokuciot. Ponabs pubocom B OnocuaTese
Oenka.

Opranuzaiusi TeHOMa y MPOKAPUOT M SYKAPUOT. Perymnsnusi akTUBHOCTH T€HOB
y mpokapuoT. ['mmoreza omepona (P. XKakoO, XK. Mano). Perymsmus oOMEHHBIX
npoiieccoB B kietke. KiueTounslit romeocras.

Bupycel — Hexserounbie (GOpMBl KM3HU W OOIUTaTHBIC TapasuThl. CTpoeHme
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0osieBaHusi yenoBeka, *UBOTHBIX, pacteHuil. CIIWJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TPOOIEMBI.
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Jlemoncmpayuu:

Ilopmpemwvi: H.K. Konbios, JI.1. iBaHOBCKMiA.

Tabnuyer u cxemwvl: «buocunTes Oenka», «['eHernueckuid kom», «BuUpyChD,
«baktepuodarm.

Ilpakmuuecxas paboma «Co3nanue MOJICIN BUPYCay.

Tema 8. ’/Ku3zHeHHBIH UK KJICTKH

Krnerounslii Mk, ero nepuoasl u perynanus. Matepdaza u Muto3. OcoOeHHOCTH
MpoIeccoB, TmpoTekatomux B wuHTEepdaze. IloaroroBka KIETKH K JEJICHHIO.
[IpecunteTnyeckuii  (MMOCTMUTOTHYECKUM), CHUHTETHYECKMM M TOCTCHHTETUYCCKHUI
(IPEMUTOTHUYECKHI ) TIEPHO/IbI HHTEP(DA3BI.

Marprunbii  cunte3 JIHK — perumkanmsa. I[lpuamuner penmukamum  JTHK:
KOMIUIEMEHTAPHOCTh, MTOJIYKOHCEPBATUBHBIN CUHTE3, AHTUNAPAJUIEIbHOCTh. MEXaHU3M
perummkanuu JIHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl U Tenomepasa.
XpOMOCOMHBI HAOOp KJIETKM — KapHOTHUIl. JMIUTOMAHBIA W TaIOWAHBIA HAOOpPHI
xpomocoM. I'omonornunsie XxpoMocoMsbl. [10J10BbIE XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaauu MUTO3a U TPOUCXOIAIINE B HUX NPOLECcChl. THIIbI
Murto3a. Kapuokunes u nuTokuHe3. bronornueckoe 3Ha4€HUE MUTO3a.

Perynsnus MUTOTHYECKOTO IUKIIA KIIeTKU. [IporpammupyemMas kiieTounasi ruoesb —
aroITo3.

Kierounoe siipo, XpoMOCOMBI, PYHKIIMOHAJIbHASI TEHOMHUKA.

Jlemoncmpayuu:

Tabnuyvt u cxemvl: <«OKU3HEHHBIM MK KIETKW», «Mwuto3», «CrpoeHue
xpoMmocom», «Pemmukamusa JTHK».

Obopydosanue: CBETOBOM MHUKPOCKOIN, MHUKpoIpenapatbl: «MHUTO3 B KJIETKax
KOPEIIIKA JIyKa.

Jlabopamopnas paboma «V3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy .

Jlabopamopnas paboma «Habmonenre MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax).

Tema 9. Crpoenne n pyHKUMH OPraHU3MOB

buonornyeckoe paszHooOpasue opraHu3MoB. OAHOKIETOYHBIEC, KOJOHUAJBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI M KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OPraHu3MOB.
baktepun, apxew, OJHOKJIETOUHbIE TPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IpyTUe
MPOTUCTHI. KOJIOHHAIbHBIE OPTraHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpranusMm Kak eauHoe 1einoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesbHAs, MOKPOBHAs,
OpOBOAsAIIAs, OCHOBHAas, MexaHuyeckas. (OcoOeHHOCTH CTpOeHHs, (QYHKIIH
Y PACITIOJIOKEHMS TKAHEW B OpraHax PacTEHUU.
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TkaHu KUBOTHBIX M YeEJNOBEKAa. THWIbl JKUBOTHBIX TKAaHEH: SIHUTEIHAJIbHAS,
COCIMHUTENbHASA, MbIlIeyHas, HepBHasA. (OcCOOEHHOCTH  CTpOeHMs, (PYHKIUN
Y PACHOJIOAKEHHUS TKAHEW B OpraHax >KMBOTHBIX M YEJIOBEKa.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUN. OpraHbl U CHCTEMBI
OPraHOB XKMBOTHBIX U 4eNOBeKa. OyHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pactenuid. CkeneTsl OJHOKJIETOYHBIX
1 MHOTOKJIETOUYHBIX >KMBOTHBIX. HapyxHbIil 1 BHYTpeHHUI ckeneT. CTpOEHUE U THUIIbI
COEIMHEHUS KOCTEN.

JIB>KeHUE OpraHu3MoOB. J[BHKEHHE OJHOKJIETOUHBIX OPraHU3MOB: aMeOOUIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHHE MHOTOKJIETOYHBIX PACTCHUM: TPOIM3MbI U HACTHUH.
JIBMOKeHNEe MHOTOKJICTOYHBIX KUBOTHBIX W YEJIOBEKa: MBIIIEUHasl cuctema. Pediekc.
CxkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. [lornomieHue BOABI, YIVIEKHCIOTO ra3a U MHHEPaJIbHBIX
BEHIECTB pacTeHUsMHU. [IuTaHune >XKMBOTHBIX. BHYTPHUIIOJIOCTHOE W BHYTPHUKJIETOYHOE
nuiieBapenue. [ luranmne no3BOHOYHBIX KUBOTHBIX. OTAEbI MUILIEBAPUTEILHOTO TPAKTA.
[InmeBapuTenbHble kene3bl. [ lumesaprurenpbHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3moB. Jlpixanue pactenuid. J{pixanue uBoTHbBIX. [uddy3us razos
yepe3 MOBEPXHOCTh KiIeTKU. KoxkHoe Jpixanue. JlpixarenbHas moBepXHOCTh. JKabepHoe
Y JIETOYHOE JbIXaHue. J[pIXaHNE MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA. DBOIIOIMOHHOE
YCIIOKHEHUE CTPOCHUSA JIETKMX IIO03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cHUCTEMA
YenoBeKa. MexXaHW3M BEHTWIALIMU JIETKUX Y NOTUI M MICKONMHUTAIOMMX. Perymsamus
nbIXaHus. JlpIxaTeabHble 00bEMBI.

TpancnopT BemecTB y Oprann3MoB. TpaHCOpTHBIE CUCTEMBI pacTeHui. Tpancnopt
BEIIECTB Yy XUBOTHBIX. KpoBeHOCHas1 cucrema m ee opransl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX KMBOTHBIX W 4desioBeka. Cepilie, KpOBEHOCHBIE COCYJIbl U KpoBb. Kpyru
KpOBOOOpAIICHHS. DBOJIIOIIMOHHBIE YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. PaboTa cep/iia u ee perynsius.

Brigenenue y opranusmoB. Breinenenue y pacreHui. BbiaeneHue y >KMBOTHBIX.
CokparutenbHbie Bakyosiau. Opransl BbieneHus. OuibTpaius, ceKpenus u oOpaTHoe
BCACHIBAHME KaK MEXaHW3Mbl pabOThl OpraHoB BbiaeNeHUsA. CBsI3b TOJIOCTH Tema
C KPOBEHOCHOM U BBIICIUTEIBHOW CUCTEMAMU. BbljielIeHNEe Y TO3BOHOYHBIX )KUBOTHBIX
u yenoBeka. [louku. Ctpoenne u (ynknuonupoBanue Hedpona. OOpazoBaHHe MOYU
y 4EJIOBEKa.

3amura y Opranu3MoB. 3aluTa y OJJHOKJIETOYHBIX OpraHn3MoB. Criopsl OaKTepwHii
M LUCTHl NMPOCTEHIIMX. 3alldTa Y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpencrsa
[MACCUBHOM Y XMMHYECKOW 31U Thl. DUTOHIUIBL.

3ammTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NPOU3BOJHBIE. 3aluTa
opranuzma ot OonesHeil. iMmyHHas cucrema yenoBeka. KieTouHblil U ryMopanbHbIN
WMMYHUTET. BpOXKIeHHBIN U MpUOOpETEeHHBIN crenupuieckuii "MMyHUTET. Teopus
KJIIOHaJIbHO-ceNieKTuBHOro umMmyHutera (II. Opnux, ®.M. bepuer, C. Tonerasa).
BocnanurensHbie 0TBETHI OpPraHU3MOB. Posib BpOXJIEHHOTO UMMYHHUTETAa B Pa3BUTHU
CUCTEMHBIX 3a00JICBaHUM.
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PaznpaxuMoCTh U perynsiuus y OpraHu3MoB. Pa3apakuMoCTh y OJHOKIETOYHBIX
opranu3MoB. Takcucel. Pa3npaxuMocTh U peryisinus y pacTeHuil. POCTOBbIE BElIECTBa
U UX 3HAYCHHUE.

HepBHas cuctema u pediiekTopHast peryisinus y >kKuBOTHbIX. HepBHas cuctema u ee
OTJEJIbl. DBOJIOLMOHHOE YCIIOXKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y IKUBOTHBIX.
OTtaenpl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pedrekc u pedrmexkropHas myra.
be3ycnoBHbIE U yCI0BHBIE PEhIEKCHI.

I'ymopanbHas peryisius v SHIOKPUHHASI CUCTEMA KUBOTHBIX U YeloBeKa. JKee3pl
DHJAOKPUHHOW CHCTEMBI M MX TOPMOHBI. /[elicTBME TOpMOHOB. B3auMOCBsI3b HEPBHOU
U DHJIOKpUHHOM cucTeM. [ unortanamo-runodusapHas cuctema.

Jlemoncmpayuu:

Ilopmpem: N.I1. 11aBnos.

Tabnuyer u cxemvl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
BoJIOpocany, «bakrepun», «IIpocreimmey, «Opranbl UBETKOBBIX pACTEHUIN», «CUCTEMBI
OpraHoOB IO3BOHOYHBIX JKWBOTHBIX», «BHYTpEHHEE CTpPOEHHE HACEKOMBbIX», «TkKaHuU
pactenuity, «KopHeBble cuctembl», «CtpoeHue credisn», «CTpoeHHE JIMCTOBOU
IJIACTUHKNY, « TKaHU KUBOTHBIX», «CKeNeT yenoBekay, «llumeBapurenbHas cuctemay,
«KpoBeHocHas cucrema», «/lpixarenbHass cucrtemayn, «HepBHas cucremarn, «Koxay,
«MpblleyHast cucreMa», «BplaenurenbHas cUCTEMay, «ODHIIOKPUHHAs CHUCTEMay,
«Ctpoenrie MbipD, «MMmyHurer», «KuieyHONomoCTHBIE», «(CxeMa NUTaHUs
pactenuity, «KpoBeHOCHBIE CHCTEMBI MMO3BOHOYHBIX KUBOTHBIX», «CTpOCHUE THAPHI»,
«Ctpoenue mianapumn», « BHyTpeHHEe CTpPOCHHE JOXKAEBOTO uepBsi», «HepBHas cucrema
peiO», «HepBHas cucrema msrymku», «HepBHas cucTeMa NPECMBIKAIOIIUXCS,
«HepBHas cucrema ntuny, « HepBHas cuctema mitekonurtarommnx», « HeppHasi cucrema
yenoBekay, «Pediekcy.

Obopydosanue: CBETOBOM MHUKPOCKON, MHUKpOIpENnapaTbl  OJHOKIECTOUYHBIX
OpraHu3MOB, MUKPOIIpENapaThl TKAHEH, paKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUN HACEKOMBIX,
UTJIOKOXUX, JKUBBIE IK3EMIULSIPbl KOMHATHBIX pacTeHUM, repbdapuu pacTeHUM pa3HBIX
OTJ/ICJIOB, BJIAXKHBIC TIpernaparbl >KUBOTHBIX, CKEJIEThl TMO3BOHOYHBIX, KOJUICKIIUU
0ECTO3BOHOYHBIX KUBOTHBIX, CKEJET YeJIOBeKa, OO0OpyJOBaHUE MJis JEMOHCTpAIlUU
MMOYBEHHOT'O0 U BO3JIYITHOTO MUTAHUS PACTECHUM, pACIICTUICHUS Kpaxmaja U OSJIKOB 0]
nerictBueM (pepMeHTOB, 00OpYJOBaHUE JJis JIEMOHCTPAIIMM OMBITOB IO H3MEPEHUIO
AKU3HEHHON €MKOCTH JIETKHX, MEXaHU3Ma JbIXaTeJIbHBIX JIBHXKECHUH, MOJIEIN TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

Jlabopamophas paboma «13ydeHune TKaHeH pacTeHUN».

Jlabopamopras paboma «3yuenne TKaHEeH )KUBOTHBIXY.

Jlabopamopnas paboma «V3ydeHre opraHoB IIBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHO:KeHHe ¥ pa3BUTHE OPraHU3MOB

@DopMBI pa3MHOXKEHUST OPTraHU3MOB: O€cTioI0€ (BKII0Uast BET€TATHBHOE) U MTOJIOBOE.
Bunbr  Oecrosnoro  pa3MHOXEHUS: TOYKOBaHHWE, CHOPYJSUUsA, ¢dparMeHTaius,
KJIOHUPOBAHHUE.
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[TonoBoe pazmHoxeHue. [lonoBbie kieTku, win rameTsel. Meiio3. Cranun meino3sa.
IToBenenne xpomMocoMm B Meio3e. KpoccuHroBep. buomormdeckuid cMbICI Meio3a
Y TIOJIOBOTO Mpolecca. Meno3 u ero MeCcTo B ’KU3HEHHOM LIUKIIE OPTraHU3MOB.

IIpen3zaponpimeBoe passutue. ['ameroreHe3 y XUBOTHBIX. [loJOBBIE JKene3bl.
OOpazoBaHue W pa3BUTHE TOJIOBbIX KieTok. Crepmarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe W AMOpPHUOHAIBHOE  pa3BUTHE  JKUBOTHBIX.  CrHocoObI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHEeE. [lapTeHorenes.

NHauBHyalbHOE pa3BUTUE OPraHU3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HayKa
0 pa3BuTuu opraHuzMoB. Crtaauu >MOpuOreHe3a >KMBOTHBIX (HA MpUMEpe JISTYIIKH).
Hpo6nenne. Tumbl apoGneHus. OcCOOEHHOCTH  OPOOJEHUS  MIICKOTMUTAIONTIUX.
3apoabIleBble JTUCTKU (racTpyisaius). 3aKjaaJKka OpraHOB M TKaHEW M3 3apOIbIIIEBBIX
JUCTKOB. B3anMmHOe BiMsIHME YacTeil pa3BUBAIOLIETOCS 3apojibliia (IMOpPHOHANIbHAS
MHIYKIMS). 3akiajka IJlaHa CTPOEHHUS JKMBOTHOTO KaK pe3yJIbTaT HEPaApXHUECKUX
B3aUMOJICUCTBUI TeHOB. BinsiHre Ha SMOpHOHANIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB
OKPYXKaIOUIEH CPEIbI.

Poct u pa3Butne xuBoTHBIX. [locTamMOpuonanbubiil nepuoa. [Ipsmoe u Henmpsimoe
passuthe. PazButue ¢ meramop}o3oM y OECIIO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHWE NPSMOTO W HEMNPAMOTO PA3BUTHA, UX PACIPOCTPAHEHUE
B Ipupojie. Tunsl pocta )KkUBOTHBIX. DAKTOPHI PETYISALIMU POCTA KUBOTHBIX U YEJIOBEKA.
Craauu nocTaoMOpHOHAIBLHOTO Pa3BUTHS Y )KMBOTHBIX U uesioBeka. [leproibl oHTOreHe3a
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTMYECKHE MPOIECCHI.

Pasmuoxxenue u pazsutue pacrenuil. ['ameroput u ciopodut. Melios3 B )KM3HEHHOM
nukie pacteHud. OOpazoBaHue CIOp B Ipoilecce Meio3a. ['ameTorene3 y pacTeHum.
OnnoaoTBOpEHHE U PAa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BOMHOE OILIOAOTBOPEHUE
y IIBETKOBBIX pacTteHuii. O0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETyIIsLUU OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

Jlemoncmpayuu:

llopmpemuwi: C.I'. Hapamnn, X. [lIneman.

Tabauyvr u cxemvi: «BereraTuBHOe pa3MHOKeHHEY», «Tumbsl Oecrosnoro
pasMHOXEeHU», «Pa3MHOXEHUE XJIAaMUJIOMOHAAbD», «Pa3MHOXEHUE IBIJICHBDY,
«Pa3MHOXKeHHEe THApbDY, «Meio3», «Xpomocombly, «I'amerorenes», «CTpoeHue
SUIEKIIETKU U criepMaTo3ouia», «OCHOBHBIE CTaIuu OHTOreHe3a», «lIpsimoe u Henpsmoe
pasBuTHE», «Pa3BuTHE ManCKOTO XyKay, «Pa3zButue capanum», «Pa3BuTue JArymkmny»,
«JIBOMHOE OTIOIOTBOPEHUE Y LIBETKOBBIX pacTeHU», « CTPOEHUE CEMSIH OJIHOJIOJIbHBIX
Y JIBYIOJIbHBIX PACTCHUN», «OKU3HEHHBIN LUK MOPCKOU KamyCThI», «  KU3HEHHBIN [IUKII
MXa», « KU3HEHHBIN HHUKJ TAOPOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

Obopyoosanue:  CBETOBOM  MHUKPOCKOI,  MHKpOIpenapaTrbl  SUILEKIETOK
Y CIEPMATO30MA0B, MOJIENb «LIUKIT pa3BUTHS JTATYIIKI.

Jlabopamopras paboma «V3ydeHue CTpOEHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpoOIpenapaTax».
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llpakmuueckass paboma  «BbIsBIEeHHE TPU3HAKOB CXOJCTBA  3apPOBIIICH
MO3BOHOYHBIX JKUBOTHBIX).
Jlabopamopnas paboma «CTpoeHHE OpTraHOB Pa3MHOKEHHUSI BHICIITUX PACTCHUNY.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Wcropust cTaHOBJIEHUS U Pa3BUTHSA T€HETUKU Kak Hayku. Pabdotel I'. Mennens,
I'. ne ®puza, T. Moprana. PoJjib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHH I'€HETUKHU. PaOOTHI
H.K. Konsuoa, H.M. BasumoBa, A.H. benoszepckoro, I'.Jl. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TOHSATHUS W CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJIeJIbHbIC T€HbI, AIbTEPHATUBHBIE MPU3HAKY, JOMUHAHTHBIA U PEIIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTUl, (perotur. OCHOBHbBIE
METOJbl ~ TEHETHKU:  TUOPHUAOJOTHYECKUU,  IUTOJOTUYECKUH,  MOJIEKYJISIPHO-
TE€HETUYECKUH.

Jlemoncmpayuu:

llopmpemui: I'. Mengens, I'. ne @pu3, T. Mopraun, H.K. Konsuos, H.W1. BaBuios,
A.H. benozepckuit, I'.J[. Kapneuenko, FO.A. @ununyenko, H.B. Tumodeen-PecoBckuii.

Tabauyst u cxemol: «MeTOIbI TEHETUKNY, « CXEMBI CKPEIIIUBAHUS.

Jlabopamopnas paboma «JIpo3oduna kak 00bEKT FTeHETUIECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBoiii 3akon MeHienss — 3aKoH eIMHO00pa3us
ruOpu0B niepBoro nokojeHus. [IpaBuno nomunupoBanusa. Bropoit 3akon Mennens —
3aKOH pacuIeIyieHus TMpu3HakoB. [luTonormyeckue OCHOBBI ~MOHOTHOPHUIHOTO
CKpelnuBaHud. [ unore3a 4ucToThl ramer.

Ananusupymomiee ckpemuyBanue. [IpoMexyTOUHBIN XapakTep HaCIEIOBaHMUS.
Pacmerienre npu3HakoB MpHU HEMOJIHOM JIOMHUHUPOBAHUH.

JluruOpunHoe ckpemuBanue. Tpetwid 3akoH MeHens — 3aKOH HE3aBHCHMOIO
HacJieJOBaHUs TPU3HAKOB. [{uTomornueckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI.

CuerienHoe HacnenoBanue rmpuszHakoB. Paboter T. Moprana. CremienHoe
HACJIEJOBAHUE T'€HOB, HAPYIICHUE CUECIUICHUS MEXIy IeHamu. XPOMOCOMHAasl TE€OpUs
HACJICJICTBEHHOCTH.

I'enetnka mosia. XpPOMOCOMHBIM MEXAaHHM3M ONPEAEICHUs Moja. AyTOCOMBI
M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TeTeporaMmeTHbid MoJ. ['eHeTnyeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmpu3HaKkoB, CLETJIEHHBIX C MTOJIOM.

I'enotun kak nenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JEHCTBUE T'eHA.
MHOKeCTBEHHBIN AJUJICIIA3M. BzaumonerictBue HEaJUIEIbHBIX TE€HOB.
Kommnementaprnocts. Onucras. [lonmumepus.

['eHeT4YeCKMM KOHTPOJIb PA3BUTHS PACTEHHM, KMBOTHBIX M YEJIOBEKA, & TaKXKe
(M3UOIOTUYECKHUX TIPOIECCOB, MOBEICHNS U KOTHUTUBHBIX (PyHKIUH. ['eHeTHUeckue
MEXaHU3Mbl CHMOWOT€HE3a, MEXaHHU3Mbl B3aUMOJIECUCTBUS «XO3MMH — Mapa3uT»
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U «XO3MH — MHUKpoOHMOM». ['eHeTHdyecKkrne acreKkThl KOHTPOJA W HW3MEHEHHUS
HACJIEJCTBEHHOW MHGOPMAIIMU B MIOKOJICHUSIX KJIETOK U OPTaHU3MOB.
Jlemoncmpayuu:

lopmpemuwi: I'. Mennens, T. Mopras.

Tabnuyer u cxemwr: «llepBplii W BTOpOW 3akoHBl MeHuens», «Tperwil 3akoH
Mennens», «AHanmu3upymlouiee ckpenBanue», «HenonHoe AoMUHUpOBaHUEY,
«CrieniaeHHoe HaclieJOBaHUE TIPU3HAKOB Y Apo30oduiiely, «I'eHeTnka monay, «Kapuorur
yenoBekay, «Kapuotun npozoduib», «Kapuotun nrunb», «MHOXKECTBEHHbBIN
amenusm», « BzaumoneincTere reHoBy.

Obopydosanue: MOAEHb IJIs JIEMOHCTPAIIMM 3aKOHOB €JIMHOOOpa3usi THOpPHIOB
MEpBOro0 MOKOJICHUSI U PaCHICIJICHUs MPU3HAKOB, MOJEINb JIJI JEMOHCTPAlUK 3aKOHA
HE3aBHCUMOTO HACJIEIOBAHMS IPU3HAKOB, MOJIENb [JIs1 JIEMOHCTPALMHU CUEIJIEHHOIO
HaCJIEI0BaHMS MPU3HAKOB, CBETOBON MUKPOCKOII, MUKpompemnapart: «Jpo3oduay.

Ilpakmuueckas paboma «VI3ydueHune pe3ynbTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUS
y 1p030(UIIbD».

Ilpakmuueckasa paboma «VI3ydyenue pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS
y 1p030(UIIbD».

Tema 13. 3akoHOMEPHOCTH H3MEHYNBOCTH

B3aumogeiictBue reHotuna u  cpeabl npu  (GopMmupoBaHUU  (HEHOTHUIA.
N3MeHunBOCTh NpHu3HAKOB. KauecTBEHHbIE W KOJMYECTBEHHbIE NPU3HAKUA. Buuabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBEHHAS.

MoaudukanronHas  u3MeHYUMBOCTb. Ponb  cpensl B (hOpMHUpPOBaHUU
Moau(UKAIIMOHHON H3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuanmoHHBINA psij
u BapuanmoHHass kpuBas (B. Horanucen). CgoiictTBa MOIU(PUKAIIMOHHOM
W3MEHYHUBOCTH.

I'enoTnnnueckast N3MeHYNBOCTEL. CBOMCTBA TEHOTUIIMUECKON N3MEHUYNBOCTU. BUIIbI
F€HOTUITNYECKOM N3MEHUMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KomOunaTtuBHass HW3MEHUMBOCTh. Meio3 © TOJOBOM TpolecC — OCHOBa
KOMOMHATUBHOW H3MEHUYMBOCTH. POJIb KOMOMHATUBHOM HM3MEHUMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTanmoHHass U3MEHYUBOCTh. BUbI MyTalnii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE U UHAYIIUPOBAHHBIE MyTAallUH. SIIEpHBIC U [IUTOIIIA3MATUYECKUE MYTAlIUH.
Comatnueckue ¥ 1mojoBbie MyTanuu. [[puurHbl BO3HUKHOBEHHSI MyTalluii. MyTareHsl u
WX BJMSHHE HA OpPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIMOHHOIO IIpolecca. 3aKOoH
TOMOJIOTMYECKHX PSIIOB B HacaeAcTBeHHOM n3menunBoctu (H.W. BaBunos). Buesinepnas
M3MEHYMBOCTb U HACJIEICTBEHHOCTb.

Jlemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, B. Moranncen, H.W. BaBuios.

Tabauyvt u cxemwvl: «Buabl ©BMEHYUBOCTY, «MoaupuKaIIMOHHAS U3MEHYUBOCTHY,
«KomMOMHaTUBHAs M3MEHUUBOCTHY, «Meio3», «OmnogorBopenue», «l'eHetnyeckue
3a00seBaHus YenoBeKay, «Bubl MyTaluuiiy.
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Obopyoosanue. *KuBble U repOapHbIe SK3EMILISIPbl KOMHATHBIX PACTEHHM, PUCYHKHU
(boTorpadum) >KMBOTHBIX C Pa3IMYHBIMU BHIaMU U3MEHUUBOCTH.

Jlabopamopnasa paboma «VccnenoBanue 3aKOHOMEPHOCTEH MOAM(PHUKAIIMOHHOM
M3MEHUYMBOCTH. [loCcTpoeHrE BapruallMOHHOTO psiia U BAPUALMOHHON KPHUBOW».

Ilpaxmuyeckass ~ paboma  «Myrtaimuu y  aApo3ogwibl  (Ha  TOTOBBIX
MUKpOTpEnaparax)».

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun denoBeka. MexayHapoaHas MporpaMma HCCIEAOBAHHUS T'€HOMa
yesoBeka. MeToibl M3yueHUs] TeHETHUKU YeNIOBEKA: T'eHEaJorMuecKui, OIM3HEIOBBIMH,
[IUTOTEHETUYECKUHN, TMOMYJSIIIUOHHO-CTATUCTUYECKUNA, MOJICKYJIIPHO-TEHETUYECKUH.
CoBpemMeHHOE  ONpEACICHUE  T'€HOTHNA:  IMOJHOT€HOMHOE  CEKBEHHPOBAHMUE,
F€HOTUIIMpOBaHWE, B TOoM uwncie ¢ mnomombto [I[[P-ananu3za. HacnencrBeHHbie
3a0oJyieBaHusl 4YesioBeka. ['eHHble W XpOMOCOMHBIE 00Jie3HHM 4YernoBeka. boie3nu
C HACIEICTBEHHOW MpPEapaclooKEHHOCTbIO. 3HAYEHHE MEAUIUHCKON TE€HETUKH
B TMPEJOTBPAIICHUA U JICYCHUU TEHETHUYECKUX 3a0o0JieBaHMM uenoBeka. Menuko-
T€HETUYECKOEe KOHCYJbTUpoBaHue. CTBOJOBbIE KJIETKU. [lOHSTHE «TreHEeTHYEeCcKOro
rpy3a». OTHYECKHE AacleKThl HUCCIENOBaHUM B 0OJACTH PEIAKTUPOBAHMS TEHOMA
Y CTBOJIOBBIX KJIETOK.

I'enetnueckue  (akTOpsl  TMOBBIIMIEHHOW  YYBCTBUTEIBHOCTH  YeEJIOBEKa
K (u3nyeckoMy M XMMHUYECKOMY 3arpsi3HEHHIO OKpykarouieh cpenbl. ['eHeTnueckas
MPEAPACTIOIOKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

Jlemoncmpayuu:

Tabnuyvr u cxemvl: «Kapuotunm denoBekay, «MeToIbl H3YYEHUS TEHETHKHU
yesoBekay, «I'eHeTnueckue 3a00JeBaHUs YETTOBEKay.

lpaxmuueckas paboma «COCTaBICHUE U aHATIU3 POJIOCTIOBHOMY.

Tema 15. Cesiekuusi OpraHusMoB

JlomecTuKanus W CENCKUUs. 3apOKACHUE CENEKIMU W JOMECTUKALMU. YYEHUe
H.W. BaBunosa o LleHTpax mpouCXOXKIEHUS U MHOTOOOpa3us KyJbTYPHBIX PACTECHUH.
Ponp cenekiuu B cO3MaHMM COPTOB pAacTeHUM W NOPOJ KUBOTHBIX. CopTt, mopona,
TaMM. 3aKOH TIOMOJIOTUYECKMX pAIOB B  HACIEACTBEHHOW HM3MEHUYHMBOCTH
H.W. BaBuioBa, ero 3HaueHHE JJIs CEICKITMOHHON pabOTHI.

Meroabl  cenekuMoOHHOM — pa®oTel.  MckyccTBeHHBIM — O0TOOp:  MaccoBbIU
Y MHIUBUIYaJIbHBIN. DTanbl KOMOMHAIIMOHHOW ceneKuuu. VcnbiTanue mpou3BoAUTeENeH
1o moToMcTBY. OTOOp MO F€HOTHUITY € MOMOIIBIO OL[EHKU (DEHOTHIIA TOTOMCTBA U OTOOP
110 TEHOTUIy ¢ nomoisio ananuza JJHK.

NckyccTBeHHBIM MyTareHe3 Kak METO]l CeJEeKIIMOHHON paboThl. PaguaniMoHHbINA U
XUMUYECKUN MyTareHe3 Kak WCTOYHUK MYyTalluid y KyJIbTYpHBIX (DOPM OPraHHU3MOB.
Hcnonb3oBaHWe TE€HOMHOTO PEIAKTUPOBAHMS M MeTol0B pekoMmOuHaHTHbIX JIHK
JUIS TIOJIyYE€HUsI UCXOQHOTO MaTepuaa sl CEJICKIIUU.
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[Tonyyenue nomurmionnoB. BuyrpuBunoBas ruGpuauszanus. BiM3kopocTBeHHOE
CKpeIllMBaHWe, WIM HMHOpUIMHT. HepoacTBeHHOE CKpeUuMBaHUE, WM ayTOPHIMHT.
I'erepo3uc u ero mpuuuHbl. Mcnonbs3oBaHue rereposuca B cenekuumu. OTnaneHHas
rubpuauzanus. [lpeomonenue Oecrionus MEXKBHIOBBIX THOpUIOB. JlOCTHXKEHUS
CEJICKIIUH PACTEHUN U )KUBOTHBIX.

CoxpaHeHHe M W3y4YEHUE TI€HETUYECKHUX PECYpCOB KYJBTYPHBIX PACTEHUH M HUX
JTUKUX POJMYEH ISl CO3MaHMsI HOBBIX COPTOB M THOPHUIOB CEIIbCKOXO3SMCTBEHHBIX
KyJbTYP.

Jlemoncmpayuu:

Ilopmpemuvi: H.W. BaBunos, 1.B. Muuypun, ['.J1. Kapnieuenko, I1.I1. JIykpsneHko,
B.JI. Actaypos, H. bopnoyr, /I.K. bensies.

Tabauyvl u cxemol: «LIeHTpBI MPOUCXOKACHUS W MHOTO00pa3usi KyJIbTYPHBIX
pacTeHMi?», «3aKOH TOMOJIOTMYECKHX pSAJOB B HACIEACTBEHHOM W3MEHUYMBOCTIY,
«Metoppl cenekuumy, «Otnanennas rubpuauzanus», «MytareHesy.

Jlabopamopnas paboma «VI3ydeHne cOpTOB KyJIbTYPHBIX PAaCT€HHUA U MOPOJ
JOMAIIHUX KUBOTHBIX).

Jlabopamopnas paboma «VI3ydeHre METOI0B CEIEKIIUN PACTEHUI.

IIpakmuueckas paboma «IIpuBUBKa pacTeHU».

Oxeckypcuss  «OCHOBHBIE ~ METOJIBI M JOCTH)KEHMS  CEJIEKIHMHM  PACTCHHMU
Y )KMBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIIMIO, INIEMEHHYIO (DepMy, COPTOUCTIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA MM HAYYHOTO
LEHTPA)».

Tema 16. BuorexHO10rUsl U CHHTeTHYeCKasi OMOI0rUs

OOBEKTHI, UCIIOJIB3YEMbIE B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKpPOOPTaHU3MBbI, UX XapaKTepUCTUKA. TpaaullMoHHas OMOTEXHOJIOTHS: XJIeOOoIeUeHHe,
MOJIyYE€HUE KHCIOMOJOYHBIX MPOAYKTOB, BUHOAENUE. MUKPOOHMOIOTHYECKUI CUHTES.
OOBEKTB MUKPOOHOJIOTHUECKUX TexXHoiorui. IIpon3BoacTBO Oeika, aMUHOKHUCIOT
Y BUTAMUHOB.

Co3nanue TEXHOJOTMW W HWHCTPYMEHTOB IIEJICHANIPABICHHOIO HM3MEHEHUS
1 KOHCTPYHPOBAHUS TEHOMOB C LIEJBIO MOJYYEHUS OPTAHU3MOB M HMX KOMIIOHEHTOB,
CoJIepKalIiX HE BCTpEUarorecs B MpUpoie OMOCHHTETHYECKHE MTyTH.

Knerounas wnxkeHepus. Meronasl KyJabTypbl KIETOK W TKAaHEM paCTECHHM
1 )kuBOTHBIX. KprnobOanku. Comatnyeckasi ruOpuan3aiys ¥ COMaTUYECKUd SMOPUOTEHE3.
Hcnonb30BaHue ramionioB B CEJIEKIUU pAacTeHHU. MICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIHS SMIEKIIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOI TPAHCIIAHTALIMH SIIEP
KJIETOK.

XpoMOCOMHass W T€HHas UHXeHepus. VICKyCcCTBEHHBIM  CHUHTE3  TEHa
u KoHcTpyupoBaHue pekoMOuHaHTHeIX JIHK. JlocTmxkeHuss u  MepCHEKTUBBI
XPOMOCOMHOM U TE€HHOW MHKEHEPHUH. DKOJIOTMYECKUE U ITUYECKHE MPOOJIeMbl T€HHON
MHXECHEPUH.
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Menmuuunckue — OuotexHosnoruu.  lloctrenomHass  mudpoBas — MeAUIMHA.
[MI[P-muarnocTrika. MeTabOJIOMHBIN aHAIW3, TEHOICHTPUYECKHA aHAIW3 MpOTeoMa
YEJIOBEKA JIJI1 OLEHKH COCTOSIHHSI €ro 3JI0pOBbs. VICMOJIb30BaHME CTBOJIOBBIX KJIETOK.
Taprernas Tepanus paka. 3D-01ouH)eHepHs 715 pa3padoTKu PyHIaMEHTaIbHBIX OCHOB
MEJIUIMHCKUX TE€XHOJOTUH, CO3[IaHUsI KOMIUIEKCHBIX TKAHEH COYETAHWEM TEXHOJIOTHM
TpEXMEpPHOro  OWonpuHTMHra U ckaddonauHra s pelieHus  3a7ad
NEPCOHATN3UPOBAHHON MEAUIIVHBI.

Co3niaHre BEeKTOPHBIX BaKIMH C IEIbI0 0OecreueHnss KOMOMHUPOBAHHOM 3alUThI
oT BO30OyAUTENIEH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
¢dbynkmonupoBanuss PHK-comepxkamux BHPYCOB, BBI3BIBAIOUIMX 0CO00 OMacHbBIE
3a00s1€eBaHuUs YEJIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu:

Tabauybr u cxemwvl: «lcnoilb30BaHHE MHUKPOOPraHU3MOB B IPOMBIIUIEHHOM
MPOMU3BOJICTBEY, «KileTouHast nHxxeHepus», «['eHHass HHXXEHEPUs».

Jlabopamopnas paboma «VI3yueHne o0beKTOB OMOTEXHOJIOTUM.

IIpakmuueckas paboma «IlonyueHre MOJIOUHOKHUCIIBIX TIPOTYKTOBY.

Okckypcuss  «bHOTEXHONMOTWST  —  BaXHEWIAs  MOPOU3BOJUTENBbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpEMSI.

Tema 1. 3apo:xnenne u pa3BUTHE IBOJIOIUOHHBIX NMPEACTABIEHUI B 0M0J10TUH

OpomonnonHas teopus Y. /lapeuna. [Ipeanocsuiky BO3HUKHOBEHHS JapBUHU3MA.
KuszHb 1 HayuHas nestenbHOCTh Y. /lapBuHa.

JIBvokymue cuisl dBoionnu BUaAoB 1mo Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTD
Pa3MHOXEHHUSI OPTaHU3MOB, HACIEACTBEHHAs K3MEHUMBOCTh, OOpK0a 3a CYyIIECTBOBAHUE,
€CTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunternueckoir teopuu sBomoruu (CTD). HeitrpansHas Teopus
sBoroIMU. COBpEeMEHHAsl IBOJIIOIIMOHHAST OMOJIOTHS. 3HAaYEHUE YBOJIONUOHHON TEOpUHr
B (popMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KAPTUHBI MUpA.

Jlemoncmpayuu:

Ilopmpemuwi: Apuctotens, K. JIunneit, JXK.b. Jlamapk, 9.K. Cent-Unep, K. KroBbe,
Y. Jlapsun, C.C. YetBepuxos, N.W. llImansraysen, 1. Xonaenn, /.K. benses.

Tabnuywvr u cxemvi: «Cucrema >xuBoit npuponbl (mo K. Jlunnero)», «JlectHuiia
KUBBIX cymiecTB (mo Jlamapky)», «Mexanusm (HopMUPOBaHHS MPUCTIOCOOTICHUN
y pacteHudd u KUBOTHBIX (Mo Jlamapky)», «Kapra-cxema Mapuipyta MyTemecTBUs
Y. Napsunay, «Haxoaku Y. lapBunay, «Dopmbl 60pHOBI 3a CyliecTBOBaHUE», «[1opoibt
ronybeit», «MHorooopasue KyJIbTypHBIX ¢GopM KamycTb», «[lopoasl momanmHux
KUBOTHBIX», «CxeMa oOpazoBaHus HOBBIX BUI0B (mo Y. [apBuny)», «Cxema
COOTHOILICHHS JBUKYIIUX CUJ 3BOIOUUN», «OCHOBHBIE MOJIOXKEHUSI CUHTETUYECKOU
TEOPUU IBOTIOLIMN.
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Tema 2. MUKPO3IBOJIIOIUSA U €€ Pe3yJbTAThI

[Tomynsus Kak 37eMeHTapHas equHuUIa S3BOTIOLH. COBPEMEHHBIE METO/IbI OLIEHKH
TFeHETUYECKOTr0 pa3Hoo0pa3usi U CTPYKTypbl nomyisiuuid. M3Menenuwe reHodoHIa
NOMYJIALIMM KAaK JJIEMEHTAPHOE HJBOJIIOLIMOHHOE SIBIICHHE. 3aKOH TE€HETHYECKOIO
paBHoBecus /. Xapau, B. Baitn6epra.

DneMeHTapHble (PAKTOPHI (IBMXKYIINE CUIIbI) SBOJTIOUKUUA. MyTallMOHHBIN TIpoLiecc.
KoMOunaruBHasi wu3MeHYuBOCTh. [Jlpeld TEeHOB — ciydailiHble HEHalpaBJICHHbIC
W3MEHEHHS YacTOT ajuiesiedt B momynsauusax. DPpdekt ocHoBaTenst. Murparuu. M3omnsuus
ONyJIAIUi: reorpaduaeckas (MpocTpaHCTBEHHAs), OMoJIoru4ecKast (pernpoayKTHBHA).

EctectBenHblIil 0TOOP — HanpaBsAtoUil paxTop 3BOTIOIUU. DOPMBI €CTECTBEHHOTO
oTOO0pa: ABMXKYIIUHN, CTAOMIU3UPYIOIUNA, pa3phiBatoiuil (qu3pynTtuBHbI). [loigoBoi
0T0O0p. BO3HHKHOBEHNE U 3BOJIOLHS COLUATBHOTO MOBEAEHUS KUBOTHBIX.

[Ipucnoco6ieHHOCTh OpPraHHU3MOB KaK pe3yJbTar MHUKPO3BOIIOLIHH.

Bo3HUKHOBEHHE NPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMOp(o3bl U UAHOATANTALUY.
[Tpumepsl npucnocoOJeHU y OpraHu3MOB: MOPQOJOTrHUYecKre, (PU3NOIOTHYECKUE,
OMOXMMHYECKHUE, TOBeJeHUYeCKHE. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHNU3MOB.
Bun, ero kpurepum u  CTpyKTypa. BumooOpasoBanue Kak — pe3ysbTaT
MUKpo3BoItoIUH. M3omsamus — kimoueBoit paxtop BupooOpazoBanus. [yt u crnocoOsl
BU000pa30BaHUs: AJJIONATPUUECKOE (reorpaguyeckoe), CUMIIATPUYECKOE
(?KOJIOTUYECKOE), «KMTHOBEHHOE» (MOJMUIIONIU3aAlUsI, THOpuaAn3anus). [IuTenbHOCTh
JBOJIFOLIMOHHBIX ITPOLIECCOB.

Mexanu3mbl pOpMUPOBaHUS OMOIOTMYECKOT0 Pa3HOO0PA3HSL.

Ponb 3BOMIOIMOHHON OMONOrMM B pa3pabOTKe HAYYHBIX METOIOB COXpPaHEHUs
OouopaszHooOpazus. MUKpPO3BOMIONUS M KOJBOJIOLUS MapasUTOB U HUX XO35EB.
Mexanusmbl GOpMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

Jlemoncmpayuu:

Ilopmpemuwi: C.C. UeTBepukoB, J. Maiip.

Tabauysl u cxemovl: «MyTallMOHHAs U3MEHUYMBOCTHY, «llomynsinuoHHas cTpykTypa
Buaa», «CxeMa TposiBIeHUs] 3akoHa Xapau—BaitnOepra», «J[Brkyiiyue CHIIBI
DBONIOIUNY,  «DJKOJIOTHYECKAas  W3OJAIUS  TOMYJSIUNA  CEBAaHCKOW  (openny,
«l"eorpaduueckast M30JAIMS JTUCTBEHHUIIBI CHOMPCKOW W JIMCTBEHHUIIBI JAyPCKOD,
«IlonynsIIMOHHBIE BOJIHBI YWCIECHHOCTH XHUIIHUKOB M XepTB», «Cxema IelcTBUS
€CTECTBEHHOTO 0TOOpay, «DopMmbl OOpBrOBI 3a cymiecTBOBaHUE», «HIyCTpHUambHbIN
MenaHu3m», «KuBble uckomnaembiey», «I[IOKpOBUTEIBCTBEHHAs OKpacKa MXUBOTHBIXY,
«lIpenynpexnaromas OKpacka IKUBOTHBIX», «DU3HOJOTHUYECKUE  aJaNTaluny,
«IIpucnocobaeHHOCTh OPTAHU3MOB M €€ OTHOCUTENBHOCTHY, «Kputepuu Bumgay, «Bumsi-
nBoitHukn», «CTpykTypa BuIa B mnpupoae», «CrnocoObl BHUI000pa30BaHUM,
«l'eorpaduueckoe BHmOOOpa3oBaHHE TPEeX BUAOB JAaHIBILIEHY», «DKOJIOTHYECKOE
BHUJI000pa3oBaHue BUAOB CHHHID, «llomummonasl pactenuit», «KamycTtHo-peneuHsblit
THOPHUIT.
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Obopyoosanue: repOapuu pPACTEHHUM, KOJUIEKUIMHA HACEKOMBIX, 4Yyuyesja MTHII
1 3BEpel C MpUMEpaMH Pa3JIMUHBIX MPUCIOCOOJICHHH, YyUuena MTHUI] U 3Bepel pa3HbIX
BHJIOB, FepOapuu pacTeHU OJM3KUX BU0B, 00Pa30BaBIIUXCA PA3IMUYHBIMU CIIOCOOaMU.

Jlabopamopnas paboma «BbIsIBIeHHE N3MEHYUBOCTH Y 0COOEH OJTHOTO BUAAY.

Jlabopamopnas paboma «IlpucrnocoOieHUs OPraHU3MOB M WX OTHOCHUTEIbHAS
1[EJIECO00PAZHOCTHY.

Jlabopamopnas paboma «CpaBHEHUE BUIOB 110 MOPHOIOTHUECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJIIOIUSA U €€ Pe3yJIbTAThI

Metoabsl u3ydeHUsT Makpod3BOJOIUHU. IlajgeoHTONIOrHYeCKre METOJbl H3YUYCHUS
sBosronuu. [lepexoubie GopMbI U HUITOTEHETUYECKHUE PSIIBI OPTaHU3MOB.

buoreorpaduyeckue metonbl uyudeHus sBonoiuu. CpaBHeHue (Quiopsl U hayHbI
MaTepUKOB U OCTPOBOB. buoreorpadguueckue obmactu 3emun. Buabl-sHIeMHUKH
U PEIUKTHI.

OMOpHOJIOTHUECKME U CPaBHUTEIBHO-MOP(OJIOTMYECKUE METOAbl HU3yYEHHUS
BONIONIMM. ['eHeTMyeckue MEXaHU3Mbl 5SBOJIIOLIMA OHTOIE€HE3a U IOSBIICHHS
ABOJIIOLIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIE U aHAJIOTUYHBIE OpraHbl. PynnuMeHTapHbIE
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKHUE, OMOXUMHUYECKUE U MAaTEMAaTUUECKUE
METOJbl M3Y4YEHUs OSBOMONUU. ['oMonoruuHble reHbl. (COBPEMEHHBIE METOJbI
MOCTPOEHUs (PUIIOTEHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMHU U 3BOJIFOIUS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuja) ABOJONUH. HeoOpaTMMOCTh IBOIIOINU.
AnantuBHasg paauanusa. HepaBHOMEpHOCTb TEMIIOB SBOJIIOLUU.

Jlemoncmpayuu:

Ilopmpemwvi: K.M. Bap, A.O. KoBanesckuii, ®. Mrosiep, 3. I 'eKkenb.

Tabnuybr u cxemvl. «DUIOTEHETUYECKUN Psl  JIOMIAAW», «ApPXEONTEPUKCY,
«3Bepo3yOsie Amepb», «Crerouedansny, «Punnogutely, «CeMeHHbIE MATOPOTHUKI,
«buoreorpaduueckue 30HbI 3eMIny, «JIpeid KOHTUHEHTOBY, «PenuKkTh», «HavdanbHbie
CTaAuy SMOPHOHAILHOTO PAa3BUTHSA TIO3BOHOYHBIX JKMBOTHBIX», «[ OMOjOrHYHbBIC
M aHAJIOTUYHBIE OpraHe», «PymuMeHTbD», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W ImuMIaH3e», «[7aBHbIe  HampaBieHUsi  dBOdIONUNY», «OOmme
3aKOHOMEPHOCTH 3BOIIOLINI.

Obopydosanue: KOJJIEKIUU, TrepOapuu, MYJSDKA — HCKOMAeMbIX  OCTaTKOB
OpraHU3MOB, MYJSKH TOMOJIOTUYHBIX, AHAJOTMYHBIX, PYAUMEHTApHBIX OpPTaHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue ¥ pa3BUTHE JKU3HA HA 3emJie

Hayunble runotessl MpOUCXOXKIACHUS )KU3HU Ha 3emiie. AOHOreHe3 U naHcrepMusl.
JloHay4yHbIE TPEACTABICHUS O 3apOXACHUM >KU3HM (KpeauuoHu3M). Il'mmoresa
IIOCTOSIHHOI'O CaMO3apOoXKACHUsl JKU3HU U ee ompoBepkeHue onbitamu O. Penw,
JI. Cnannanuanu, JI. Iactepa. IIporcxoxaeHue sKu3HU U acCTpOOUOIOTHSL.
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OcHOBHBIE 3Tanbl HeopraHu4eckoil 3Bosonuu. [lnanerapHas (reosoruyeckas)
ABONIIOLMSA. XHMHUYECKasi 3BOJIOLMS. AOHOTE€HHBIM CHUHTE3 OpraHMYECKUX BEIIECTB
n3 Heopranmdeckux. OmeiT C. Mumnepa u I'. FOpu. OOpazoBaHue MOIUMEPOB
u3 MoHomepoB. KoanepBatnas runoreza A.M. Omnapuna, rumnore3a NEPBUYHOIO
oynwona JI. Xonneiina, reneruueckas rumnore3a [. Memnepa. Pubosumer (T. Yek)
u runore3a «vupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH ¥ BO3HUKHOBEHHE
IPOTOKJIETKH.

Uctopusa 3emnn u meToAbl ee n3ydyeHus. VIckoraemble OpraHMYECKUE OCTATKHU.
['eoxpononoruss u ee Meroabl. OTHOCHUTENbHAasT W aOCOJIOTHAs TE€OXPOHOJIOTHUS.
I'eoxpoHoOIOrHYeCcKas mKaja: 30Hbl, dPbl, IEPUOJBI, SIIOXU.

HauaneHble 3Tanel opranudeckod 3Bosronud. l1IosiBIeHHE M 3BONIOLHUS MEPBBIX
KJIETOK. DBoJfoLus MeTabonu3ma. Bo3HUKHOBEHHE MEpBBIX 3KocucTeM. COBpEMEHHBIE
MUKpPOOHBIE OHMOIJIEHKH KaK aHAJOr MEepBBIX Ha 3emiie cooluiecTB. CTpOMATONMTHI.
[TpokapuOThI U 3YKapUOTBHI.

[Ipoucxoxnenue »3ykapuoT (CUMOMOTEHe3). DBOJIIOIMOHHOE IPOUCXOKICHHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Tambl 3BOJIOUMU BBICIIUMX pacTeHUd. OCHOBHBIE apoMOp(dO3bI
pacrenuid. Beixon pacrenuii Ha cyuy. [losiBiieHME CIOPOBBIX PACTEHHM U 3aBOCBAHUE
nmu cymn. CeMmeHHbIe pacTeHus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OCHOBHBIE 3Tambl 3BOJIIOLUM  KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl
AKUBOTHBIX. Benackas ¢ayna. KemOpuiickuil B3pbIB — NOSIBJICHUE COBPEMEHHBIX THUIIOB.
IlepBbie  xopaoBble kuBOTHblE. JKu3Hb B BOAE. OBOMIOLUS IMO3BOHOYHBIX.
[Tpoucxoxnenre ampuouit u pentwimii. [IporcxoxaeHrne MICKOMUTAIONIMX W IITHII.
[Tpunuun xmroyeBoro apomopdoza. OcBoeHue OeCrO3BOHOYHBIMU U TO3BOHOUHBIMHU
KUBOTHBIMHU CYIIIH.

PazBuTHe xu3HM Ha 3eMIiie MO 3paM U MepuoiaM: apxeu, MpoTepo30il, Naneo3oi,
Me3030i, KaiH030il. OOIas XapakTepucTUKa KIMMaTa M T'e€OJIOTMYECKHX IPOIECCOB.
[losiBieHHe M pacuUBET XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHHUE: €ro YCJIOBHUS
U BJIIMSIHME Ha T'a30BbIM COCTaB aTMOC(hEpBHI.

MaccoBble BBIMHpPAaHUST — DKOJOTMYECKHME KpHU3UChl mpouwioro. I[IpuyunHsl
U CJHEACTBUS MAcCOBBIX BbIMUpAHUN. COBPEMEHHBIM DSKOJIOTMYECKHM KPHU3HC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopasHoOOOpas3us Ha 3emIie.

CoBpeMeHHass CHCTeMa OpraHuyeckoro wwupa. [lpuHumMnel kiaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: ®. Penn, JI. Cnannanuanu, JI. ITacrep, 1.1. Meunukos, A.1. OnapuH,
. Xonpenn, I'. Mennep, C. Munnep, ['. IOpnu.

Tabauyvr u cxemvi: «Cxema ombiTa ®@. Penm», «Cxema ompeita JI. Ilactepa
10 U3YYECHUIO CaMO3apOoxKAeHUS KU3HN», «CxeMa onbita C. Musiepa, I'. FOpuy», «9tarnbl
HEOPraHMYECKOM SBOJIOLUNY, «l'€0XpoHOnornueckas mkanay», «HadanbHble 3Tamnbl
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OpraHu4ecKoil 3Bomonun», «Cxema 00pa3oBaHUS PYKAPUOT IyTEM CUMOHMOTEHE3a,
«Cucrema xuBOM mpHUpOasl», «CTpoeHHe BuUpyCca», «ApoMOp(O3bl pacTeHUi,
«Punnodutey, «OAHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCITH,
«Mxwu», «llamopoTHukm», «l'onoceMeHHble pacTeHus», «OpraHbl IIBETKOBBIX
pacTenmity, «Cxema pa3BUTHS >KABOTHOTO MHpPa», «ApomMopdo3bl IKUBOTHBIX,
«Ipocrenmmey», «Kumeunonomoctueie», «llnockue uepBu», «HUIEeHUCTOHOTHEY,
«Pb1OBIY, «3eMHOBOmHBIEY, «[Ipecmbikatomuecs», «lItuiby, «MieKONUTAIOMIKUEY,
«Pa3BuTHEe XU3HU B apXEUCKOW 3pe», «Pa3BUTHE KU3HU B IMPOTEPO3OWCKON 3pE»,
«Pa3BuTHE XW3HH B MAJIECO30UCKOM dpe», «Pa3BUTHE XKU3HM B ME3030UCKOM 3peEy,
«Pa3BuTHe XM3HU B KalWHO30MCKOUN 3pe», «COBpEeMEHHasi CUCTEMa OPTraHHUYECKOTO
MUPay.

Obopyodosanue: TepOapyun pacTCHUMN Pa3IMUHBIX OT/ACJIOB, KOJUIEKIIMA HACEKOMBIX,
BJIAKHBIC TIpenapaThl XKWBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOXKHX,
CKEJIETHI II03BOHOYHBIX KUBOTHBIX, Yy4esa IITULl U 3BEPEH, KOJUIEKIIMM OKaMEHEIIOCTEM,
ITOJIE3HBIX UCKOIAEMBIX, MYJISIKH OPTaHHUYECKUX OCTATKOB OPTaHU3MOB.

Bupmyanvuas nabopamopuas paboma «MoaenrupoBanue onbiToB Musuiepa—tOpu
0 M3YyYEHUIO AaOMOTr€HHOr0 CHHTE3a OPraHMYECKUX COEIMHEHUN B IEPBUYHON
aTMocdepe».

Jlabopamopnasa paboma «/3yueHue U ONKUCAHUE MCKOIMAEMbIX OCTATKOB JPEBHUX
OpPraHU3MOB.

Ilpaxmuueckaa paboma «W3yyeHne ocoOEHHOCTEW CTPOEHHUS PACTEHMH pa3HbIX
OTJIETIOBY.

llpakmuueckas paboma «3yueHne OCOOCHHOCTEH CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX».

Tema S. IIpoucxo:kaeHue 4eJ10BeKa — AHTPOIOTeHe3

Paznenel u 3aaun anTponosiornu. MeToAapl aHTPOIIOJIOTHH.

CraHOBIIEHME TPEJICTAaBICHUNA O IIPOUCXOXKICHWH 4elloBeKa. PemuruosHele
BO33peHust. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBO 4enoBeka € KUBOTHBIMU. CHCTEMAaTHYECKOE IOJOKEHHE YEJIOBEKA.
CBuzeTENbCTBA CXOJCTBA YEJIOBEKA C KMBOTHBIMHU: CPABHHUTEIBLHO-MOP(OIOrHnyecKue,
aMOpuosIoruyeckue, (PU3N0I0oro-OMOXUMUYECKHE, TToBeIeHUecKrne. OTIMuus dyenoBeKa
OT XKUBOTHBIX. [IpAMOXOXKI€HNE U KOMIUIEKC CBS3aHHBIX C HAM INpU3HAKOB. Pa3zButune
TOJIOBHOI'O MO3ra U BTOPOUW CUTHAJIBHOU CUCTEMBI.

JBmwxyme cuibl ((akTopbl) aHTpONOreHe3a: OWOJIOrMYecKue, COIHalbHBIC.
CooTHo1ieHre OMOJIOTMYECKUX U COLUANBHBIX (PaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbIE CTaauM aHTpororeHeza. PaHHue 4enoBekoOOpas3Hble 00€3bsSHBI
(IpOKOHCYJIBI) U paHHHE TOHTUbBI — OOMIME TMPEAKH YETOBEKOOOpa3HbIX 00€3bSIH U
JM0e. ABCTPaJONUTEKH — ABYHOTHE NPEAKU JtOAcH. UemoBeK yMenblid, NEPBBIC
W3TOTOBJIEHUST OpPyAMM Tpyha. YUenoBeK NpsIMOXOASIIMA M TEPBBIA BBIXOJ JIKOJEH
3a npenenbl Appuxu. YenoBek reiaenb0eprekuii — o0mmil npeIoK HeaHaepTaabCKOro
YEJI0BEKA U YEIOBEKA pa3yMHOTr0. YenoBeK HeaHIepTaIbCKUI KaK BUJ JII0JIEH XOJI0IHOTO
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KiIrMata. YenoBeK pa3syMHbIM COBPEMEHHOI'O THIIA, JEHHCOBCKHUM YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneoreHeTrka u najaeoreHoOMHKa.

OBOJIIOLIMSI  COBPEMEHHOrO 4esoBeKa. EcTecTBeHHBbIH OTOOp B MOIMYJISALMAIX
yesoBeka. MyTalMoHHbIN Tpoiiecc ¥ noauMopdusm. [lomynsimonasie BOJIHBI, Apend
TCHOB, MHUTpAIs U «d(PPEKT OCHOBATENS B MOMYJIAIMIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. Ilonstue o pace. boinbmme packl: €BpoNeOHIHAsS
(eBpaswmiickas), aBCTpajo-HErpoujHas (SPKBAaTOpHalbHAas), MOHITOJIOWJHAS (a3UATCKO-
amepukaHckas). BpeMs W nyTm paccelleHHs 4elloBeKa 10 IulaHeTre. EIWHCTBO
yesoBeueckux pac. Haydnas HecocTosSTENbHOCTh pacus3ma. [IpucnocoGieHHOCTh
YeJIoBEeKa K Pa3HbIM YCJIOBUSIM OKpYyXkarollel cpeibl. BiusHue reorpadudeckoil cpeabl
U Apeiida reHoB Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucIuIuIMHapHble METOJIbI B (U3HUECKO (OMOJIOTMYECKON) aHTPOIOJIOTHH.
DBOJIIOIIMOHHAA AHTPOMOJIOTHS M MAaJCOAHTPOIOJIOTHUSl YEIOBEYECKUX TMOMYJISIUN.
buoconmansHble HccaeAOBaHUS NPUPOABI 4esoBeka. MccinegoBaHUE KO3BOJIOLMH
OMOJIOTMYECKOT0 ¥ COLMAIBHOIO B YEJIOBEKE.

Jlemoncmpayuu:

llopmpemuwi: Y. JapBun, JI. JIuku, A.4. Porunckuii, M.M. ['epacumos.

Tabnuyer u cxemvr: «MeTOIBl AHTPOMOJIOTHN», «[OJJOBHOH MO3T YeEIOBEKay,
«YenoBekooOpa3Hbie  00€3bsiHBDY, «CKEJIeT uYelnoBeKa ¢ CKeJeT —IIIUMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI), «J[BHXKylIME CHIIBI aHTPOIOTE€HE3a», «IBOJIIOIUOHHOE
IPEBO YEIOBEKAY, « ABCTPAIONUTEK», «HeT0BeK yMebIi», «HeI0BEeK NpIMOXOISIIHID,
«JlenncoBckui uenoek» «Heannepranbib», «KpomanboHuby, «IIpenku dyenoBekay,
«ITanbl HBOJIIOIUY YeI0BEKa», «Packl yenoBekay.

Obopyoosanue: My OKaMEHEIOCTEH, MPEeIMETOB MaTEePHAIbHONW KYJIbTYPHI
MPEAKOB 4YeJOBeKa, penpoaykuuu (¢pororpaduu) KapTHH C  MHUDOIOTHUYECKUMU
n OUONENCKUMH CIOKETaMU MPOUCXOXKIAEHUS uejoBeka, Qororpaduu HaXOIOK
HCKOIAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEb Yepera YejioBeKa U yepena
IIMMITAaH3€, MOJEJb KUCTH YEJIOBEKAa M KHUCTH IIMMIIAH3€, MOJIEIM TOpca MPEIKOB
YeJioBeKa.

Jlabopamoprasa paboma «3ydueHne ocOOCHHOCTEH CTPOEHUS CKeJieTa 4YelOBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM.

lIpakmuueckas paboma «VI3ydeHne HKOJIOTMYECKUX afanTaliil YeloBeKay.

Tema 6. OJxkosormss — Hayka O B3aUMOOTHOLIEHHMAX  OPraHU3MOB
U HAI0PraHU3MEHHBIX CUCTEM € OKPYKAKOLIEH cpeaon

3apoxxaeHre W pasBuTHe dSKojoruu B Tpyaax A. I'ymOonpara, K.®. Pynbe,
H.A. CeBepuona, J. I'exkens, A. Tencnu, B.H. Cykauesa. Pa3gensl u 3a1aun 3K0JI0TUH.
CBs13b 3KOJIOTHH € APYTHUMH HayKaMHu.

Meroabl skonioruu. IloneBbie HaOMOACHHS. DKCIEPUMEHTHI B  HKOJIOTHU:
IpUpOJIHBIE U JabopaTopHble. MoearpoBaHUE B 3KOJOTMU. MOHUTOPHUHT OKPY KaOLIEH
CpeIbl: TOKAJIbHBIN, PETHOHAIBHBIN U T100ATBHBIH.
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3Ha4YeHUEe IKOJIOTUUECKUX 3HAHUN ISl YeJIoOBeKa. DKOJOTHUECKOE MUPOBO33PEHHE
KaK OCHOBa CBs3ed deloBedecTBa C mpupojoil. dopMupoBaHHE HSKOJIOTHYCCKON
KYJIbTYPBI U 9KOJIOTHYECKON IPaMOTHOCTH HACEJICHUSI.

Jlemoncmpayuu:

Lllopmpemuwi: A. I'ymGonsat, K.®. Pynse, H.A. CeBeprios, 3. I'ekkenb, A. TeHncnu,
B.H. Cykaues.

Tabnuyst u cxemwvl: «Pa3zmensr skomorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEH CPEIb.

Jlabopamopras paboma «VI3ydeHne METOI0B YKOJIOTHUESCKUX UCCIICOBAHMIN.

Tema 7. OpranusmMsl U cpea 0OUTAHUS

DKoJyiornyeckre (akTopbl M 3aKOHOMEpPHOCTH ux neuctBus. Kiaccudukanms
HKOJIOTMYECKUX (PAKTOPOB: abMOTHYECKUE, OHMOTHYECKHE, aHTpornoreHHole. OOmme
3aKOHOMEPHOCTH  JIEUCTBUS  3KOJIOTMUECKMX  (pakTopoB. IlpaBuino MuHHMyMma
(K. Inpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOHOHTHBIC
OpPTraHHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3Koyiornueckuil (paxrtop. [lelicTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OpPraHu3Mbl. DKOJIOTMYECKHE TIPYMIbl PACTEHHI
Y ’KMBOTHBIX IO OTHOLLIEHHUIO K CBeTy. CUTHAJIbHAS poJib cBeTa. DOTONEpHOAN3M.

Temnepatypa kak 3koioruueckuit pakrop. JlelictBue TemnepaTypbl Ha OpraHU3MBI.
[ToMKHIIOTEpMHBIE M TOMOMOTEPMHBIE OpPraHU3MbI. ODBPUTEPMHBIE M CTEHOTEPMHBIE
OpPraHHU3MBI.

Brnaxnocts kak  akosnorumueckuit  ¢daktop. IlpucnocoOneHuss  pacTeHHit
K ToJAJIep>KaHuI0 BoHOTO OanaHca. Kiiaccudukanus pacTeHuil o OTHOLLIEHUIO K BOJE.
[Ipucnoco6neHus )KMBOTHBIX K N3MEHEHHIO BOJHOIO PEXUMA.

Cpenpl oOuTaHMsA OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/yIIHAs,, TIOYBEHHAs,
riyOWHHas MOANOYBEHHAs, BHyTpUOpraHuaMeHHas. Ou3nKo-XxUMHUYECKHe 0COOEHHOCTH
cpen obuTtaHus opraHu3MmoB. llpucnocoOneHuss OpraHu3MoOB K JKU3HU B Pa3HbIX
cpenax.

buonornyeckue putmel. BHemHne n BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJUYHBIE
putMbl. [IpucnocoOseHHOCTh OpPraHU3MOB K CE30HHBIM H3MEHEHUSIM  YCJIOBHA
KHU3HU.

XKuznennsie popmbr opranusmoB. [lonsitue o xuzHeHHou dopme. KuzHeHHBIC
dbopMbl pacTeHMil: JAepeBbs, KYCTAPHUKH, KYCTAPHUYKHU, MHOTOJETHUE TPaBBHI,
onHosieTHUE TpaBbl. JKu3HeHHble (OPMBI >KMBOTHBIX: THUAPOOUOHTHI, T'€OOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTpOEHUs U 00pa3a KU3HHU.

buotnueckue ¢akTopel. Buasl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOM03 u ero Qopmbel. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxyieOHMYecTBO). HeTtpoduueckue B3aumonecTBus
(Tonmmueckue, dopudeckue, dhadpuyeckue). 3HaUyeHUEe OMOTUUECKUX B3aUMOJICUCTBUMN
JUIA CYUIECTBOBAHMSI OpPraHU3MOB B cpeie oOuTaHus. [IpuHIMI KOHKYpEHTHOTO
UCKITFOUCHUS.
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Jlemoncmpayuu:

Tabnuyst  u  cxemwvl: «IKojoruueckue (akTope», «CBETOBOW  CHEKTpPY,
«IKOJOTMYECKHAE TPYyNIbl UBOTHBIX IO OTHOLIEHWIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIE», «DU3NOJIOTUYECKUE  aJaNTaluu
KUBOTHBIX», «Cpeipl 00uTaHUsI OPTaHu3MOBY, «bronorndeckue puTMb», « Ku3HeHHBIE
dopmbl  pactenmit»,  «KuszHeHHele  (OPMBI  JKHUBOTHBIX»,  «DKOCHCTEMa
IIUPOKOJIUCTBEHHOIO Jieca», «JKOCHCTeMa XBOMHOro Jjecay, «llenu mnuTaHus»,
«XuwHnuectBoy, «Ilapasutuzm», «Konkypenus», «Cumonos», «KommeHcanmuzmy.

Obopyodosanue: repdbapuu pacTCHUN U KUBOTHBIX, MPUCTIOCOOICHHBIX K BIMSIHUIO
Pa3IMYHBIX D3KOJOTHYECKHX (PaKTOpOB, TepOapuu CBETONIOOMBBIX, TEHETIOOUBBIX
U TCHEBBIHOCIMBBIX PACTEHUI, CBETOJIIOOMBBIC, TEHENIOOWBBIE U TEHEBBIHOCIIHBBHIE
KOMHAaTHBIE pacTeHus, repdapud U KOJUIEKIMH TEIJIOMOOMBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMUYMBBIX PpPACTEHUW, 4Yydyena TMTULlL U 3Bepei, repOapuu pacTEeHUH,
OTHOCSIIUXCS K TUrpoduram, kcepopurtam, Mme30puTaM, KOMHATHbIE PACTEHUS JTaHHBIX
IpynI, KOJUIEKIIMHN KUBOTHBIX, OOMTAIOUIMX B Pa3HbIX Cpellax, repdapuu U KOJUIEKIUU
pacTeHUN W JKUBOTHBIX, OOJIAJAIOIIMX YEpTaMU MPHUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIOBHM KU3HU, repOapuM W KOJUIEKUUMH PACTEeHHUM U KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (POPM, KOJUIEKIMHU >KMBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX
OMOTUYECKHUX B3aMMOACHCTBUSIX.

Jlabopamopnas paboma «BbIsiBIIeHHE MPUCIIOCOOJICHUI OPraHU3MOB K BIIMSTHUIO
CBETay.

Jlabopamopnasa paboma «BplsBieHNE NMPUCTOCOOIECHUN OPraHU3MOB K BIMSHUIO
TEMIIEPaTypbD».

Jlabopamopnas paboma « AHATOMUYECKHE OCOOEHHOCTH PACTEHUI U3 Pa3HbIX MECT
OoOUTaAHUAY.

Tema 8. Ikos10rusi BUIOB ¥ NOMYJISIIIAN

DKOJIOTUUECKHE XapaKTEPUCTUKU Tomyisiuu. [lomymnsius kak Ouosoruveckas
cucrema. Polib HEOJHOPOIHOCTH Cpelbl, (PU3MYECKUX OaphepoB M OCOOCHHOCTEU
Ouonorud BUAOB B (OPMHUPOBAHUM TPOCTPAHCTBEHHON CTPYKTYpBHI MOMYJISIIUN.
OCHOBHBIEC TTOKA3aTENW MOMYJISIIIMNA: YACIEHHOCTb, TIJIOTHOCTh, BO3PACTHAS M MOJIOBas
CTPYKTYpa, POXKIAEMOCTh, TPUPOCT, TEMI POCTA, CMEPTHOCTH, MUTPALIUSL.

Dkosiornyeckasi CTpykTtypa mnonyisiuu. OlleHKa YHCICHHOCTH MOMYJIALUH.
JluHaMyKa TOMYJISIUMM M €€ peryisnus. buoTudyeckuil mNOTEHIWAN TMOMYJISIUU.
MopaenupoBaHue AWHAMHUKA TOMYJsiiuud. KpuBble pocTa YUCICHHOCTH TOMYJISIIIUU.
Kpusbie BepKUBaHUS. PeTyisiius 4uciIeHHOCTH MOMYJISIHA: POJb (haKTOPOB, 3aBUCSIIIAX
Y HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTHUECKHE cTpaTteruu BUaAoB (r- 1 K-ctparerun).

ITonarue 00 3KoNOrMYecKor HuIre Bujaa. Mecrooouranue. MHOTOMEpHAsT MOJICITb
skosiornueckon Humm JI.M. XarumHcoHa. Pa3Mepsl 3KOJOrMYECKOM  HUIIW.
[TorenuuanbHas U peaIn30BaHHAS HUILIN.

Bun kak cucrema nonysisinuid. Apeasnsl BUAOB. BUIbI U UX )KM3HEHHBIE CTPATETUH.
DKOJIOTUYECKUE SKBUBAJIEHTHI.
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3aKOHOMEpPHOCTH TOBEJICHUS U MHUIpaluil KUBOTHBIX. bHONOrMYecKne MHBA3UU
Yy>KEpOJHBIX BUOB.

Jlemoncmpayuu:

lopmpem: ]I.. XaT4nHCOH.

Tabnuyet u  cxemvl.  «IKOJOTMYECKHE  XAPAKTEPUCTUKH  TMOMYJISIUNY,
«IIpocTpaHcTBeHHasl CTPYKTypa MOMyJsiuun», «Bo3pacTHble mupaMuibl MOMYJISIIUNY,
«CKOpOCTh 3acesieHHs TOBEPXHOCTH 3eMJIM Pa3IuYHbIMU OpraHu3Mamu», «Mozenb
skonornyeckor Humm JI.M. XaTanHcoHay.

Obopyodosanue: repdbapuul paCTeHHM, KOJIJICKIIUHU )KUBOTHBIX.

Jlabopamopnas paboma «I1pucoco0IeHUs CEMSH PaCTCHUH K PACCEIICHUION.

Tema 9. Ikoj10rus c000IECTB. IKOJIOTHYECKHE CHCTEMBI.

Coo01ecTBa opraHu3MoB. buoneHo3 u ero cTpykrypa. CBs3U MEXly OpraHu3MamMu
B OHMOLIEHO3€.

Okocucrema kak otkpbiTas cucreMa (A.Jl. Tencnn). DyHKIMOHAIbHBIE OJIOKH
OpraHU3MOB B 3KOCHCTEME: MPOAYILEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. AGMoTudeckue 0J10KU 3KocucTeM. [10UBBI U MBI
B 3KocucTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTHU B SKOCHUCTEME.

OcHOBHBIE TIOKa3aTeIM SKOCHCTEMBbI. bromacca W mpoayKius. DKOJOTHYECKUE
MUPaMUJIbl YUCesl, OMOMACChl U SHEPTUHU.

HamnpaBneHHbie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKiueccuu. llepBuuHbie
Y BTOPUYHBIE CYKIIECCUU U UX MPUYHMHBL. AHTPOIIOT€HHbIE BO3/ICHCTBUS HA CYKIIECCUMU.
Knumakcuoe coobmiectBo. bruopaznooOpaszue v mojHOTa KPyroBOPOTa BEIIECTB — OCHOBA
YCTOWYUBOCTU COOOIIIECTB.

[IpruponHbIe IKOCUCTEMBI.

AHTpOIIOTEHHBIE IKOCUCTEMBL. ATposkocucTema. ArpoueHos. Pazmuums Mexay
AHTPONOT€HHBIMHU Y IPUPOJHBIMU SKOCHUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. ['opoxackas diopa
u (¢ayna. CuHaHTponm3aius TOpoJcKoW ¢ayHbl. buomornueckoe M X03sSHCTBEHHOE
3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICMCTBUI  OpPraHU3MOB
B 3kocucteMax. I[lepeHOC SHEpruuM W BEIIECTB MEXKIY CMEKHBIMH 3KOCHUCTEMAMHU.
Y CTOHYNMBOCTh OPraHU3MOB, TMOMYJSIIAA W IKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX
Y aHTPOTIOT€HHBIX BO3/ICVCTBUM.

MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX IKOCUCTEM. .

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencnu.

Tabauywvl u cxemwvl: «CTpyKTypa OHUOIEHO3a», « IKOCUCTEMA IIUPOKOJMCTBEHHOTO
jeca», «IKOCHUCTEMa XBOMHOro jeca», «DyHKIHOHAIbHBIE TPYINbl OPraHU3MOB
B 3KocucTeMe», «KpyroBopot BemiecTB B akocucteMe», «llenu nutanus (macrOuiiHas,
NETPUTHAsA)», «IKOJOrMYEeCKasi NUpaMUlia uYucel», «IKOJIOTMYECKass MUpaMuia
ouomaccol», «JKoJoruyeckas nupamMuaa osHeprum», «OOpa3oBaHue 00J0Tay,
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«IlepBuunast cykieccusi», «BoccraHoBneHue seca mnocie moxkapa», «IKOCUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IMOTOK 3HEPIUH B arpoLEHO3E»,
«IIpumepsl ypOO3KOCHCTEMY.

Obopyoosanue: repOapuu paCTEHUM, KOJUIEKIIMM HACEKOMBIX, 4YydYesa IITHUIlL
U 3Bepei, repbapur KyJbTYpPHBIX U JAUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJCIb
HKOCUCTEMBI.

Ilpakmuuecxas paboma «VI3ydenne u onmucanue ypOO3KOCUCTEMBIY.

Jlabopamopnass paboma «W3ydyeHne pa3HOOOpa3us MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

Oxckypcus « IKCKYpCUs B THTUIHBIA OMOTEO011eH03 (B 1yOpaBy, OEpe3HsIK, CIbHUK,
Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

Ixckypcus « IKCKYpCHUs B arpodIKOCUCTEMY (Ha IMOJIe WM B TETUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHasi IKocHUcTEMA

buocpepa — oOmemnnanerapuas  oOojiouka  3eMiM, TA€  CYIIECTBYET
WJIU CYIIeCTBOBAJIa *W3Hb. Pa3Butue mpencraBieHuil o onocdepe B Tpynax J. 3rocca.
Yuenue B.W. Bepnanckoro o ouocdepe. Obmactu Ouocdepsl u ee cocrtaB. Kupoe
BeIecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Ouocdeprl. OcoOeHHOCTH Ouocdepsl Kak
rJ100aNbHON JKOCHCTeMBbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILIECTB M OMOr€OXMMHYECKHE UUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTH SIBIIEHUU
B Ouocdepe.

3oHansHOCTh OMoOchepsl. [lonsTne o OGuome. OCHOBHBIE OMOMBI CYIIHM: TYHJPA,
XBOWHBIE Jieca, CMEIIIaHHbIE U IIUPOKOJUCTBEHHBIE Jieca, CTENHU, CaBaHHBI, MYCTHIHH,
TPOMHMUYECKHUE JIECa, BHICOKOTOPhs. KimmaT, pacTUTENbHBIA M KUBOTHBIM MUP OHOMOB
CYIIIH.

CtpykTypa U (YHKIIUS KUBBIX CHCTEM, OIlEHKAa HMX PECYpCHOTO IMOTEHI[MaIa
u OnocdepHbIX PyHKIUH.

Jlemoncmpayuu:

llopmpemui: B.. Bepnanckuii, 3. 3rocc.

Tabauyvr u cxemwr: «leocdeppr 3emmm», «KpyroBopor azora B mpupoje,
«Kpyrosopor yriaepoga B Tmpupoae», «KpyroBopor Kuciopoga B - HPUPOJILH,
«KpyroBopot BoabI B ipupoae», «OCHOBHBIE OMOMBI CyIny, «KumaTudeckue mosca
3emnm», «Tynppa», «Taitray, «Cmemanasii jecy, «lIIMpOKOIUCTBEHHBIA JIECH,
«Crenby, «CaBanHay, «IlycTeiHsm», « TponuyeckHii gec.

Obopyoosanue. TepOApUN pACTEHUHN pa3HBIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.

Tema 11. YesroBek U OKpyxka0IIAs cpeaa

DKOJIOTUUECKHEe KPU3UCHI U MX TMpUYHUHBI. Bo3zeiicTBue denmoBeka Ha O6uocdepy.
3arpsi3HEHHE BO3yIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJIHOM cpenibl. OxpaHa
BOJIHBIX pecypcoB. Paspymienune mnouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIUMATA.
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AHTpPOIIOTEHHOE BO3JCUCTBUE HA PACTUTENBHBIA M KUBOTHBIM mup. OxpaHa
PACTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE IPUHIIMIIBI OXpaHbl MPUPOAbl. KpacHbie
kHuru. Ocobo oxpansembie npupognsie Tepputopuu (OOIIT). boranudeckue cassi
Y 300JI0TUYECKUE TTApKH.

OCHOBHBIE TPHUHIMIBI YCTONYMBOTO PAa3BUTHS YEJIOBEYECTBA M MPUPOJBIL.
PannonanbHO€ MPUPOIONOJIB30BAHUE M COXpaHEHUE OHOJOTMYECKOro pazHooOpasus
3emuin. OO1IME 3aKOHOMEPHOCTH TJI00AIBHBIX IKOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTHE METO/I0B MOHUTOPUHTA PA3BUTHSI ONTACHBIX TEXHOTEHHBIX MPOLIECCOB.

Jlemoncmpayuu:

Tabauyvl u cxemvl: «3arpsizHeHue atMocdepbl», «3arps3HeHue TUAPOCHEPb»,
«3arpsizaenue nouBb», «llapHukoBeiil dddexT», «Ocob0 oxpaHseMble MPUPOIHBIE
TEPPUTOPUNY, «MOJIEIHN YIIPaBIIEMOTIO MUPay.

Obopyodosanue: poTorpaduu OXpaHseMbIX paCTEHUN U )KMBOTHBIX KpacHoil kHuru
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOT'PAMMBbI
1O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yIbTaTaM OCBOSHUS 00yJarOIIIIMHUCS
OporpaMMm  CpelHero ooOmiero oOpa3oBaHUs: JIMYHOCTHBIE, METAlpeIMETHbIC
U TIPEAMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTAaTOB OCBOEHHUSI MPOTrpaMMbl MO OHOJOTHUU
BBIJICTICHBI  CJIEAYIOUIME COCTABJISIONIME: OCO3HAHME OOYYaIOIIUMUCA POCCUMCKON
rPaXJaHCKOM HMIAECHTUYHOCTH — TOTOBHOCTM K CaMOPa3BUTHIO, CaMOCTOSITEIIBHOCTH
U CaMOOTMpEICTICHUI0, HATMYUE MOTUBALIUU K 00yUYEHHUIO OMOJIOTHH, LIeJICHAIIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTA HAa OCHOBE KIIOYEBBIX I[EHHOCTEH
U UCTOPUYECKUX TpaJAUIUNA pa3BUTUS OHOJIOTMYECKOTO 3HAHMS, TOTOBHOCTH
U CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS B CBOCH JEATEIHLHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMH, NPUCYIIUMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHMS,
HaJlMuyue MPaBOCO3HAHUS HKOJOTUYECKOW KYJIbTYphI, CIIOCOOHOCTH CTaBUTh IIEJIU
U CTPOUTH )KU3HEHHBIC ILIAHBI.

JIngyHOCTHBIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl IO OHUOJIOTHU JOCTUTAIOTCS
B E€IUHCTBE Y4YeOHOM U  BOCHUTATEIBHOM JCSATEILHOCTH B  COOTBETCTBUU
C TPaAWLMOHHBIMH POCCUMCKMMH COLMOKYJIBTYPHBIMU, MUCTOPUUYECKHUMHU U HTyXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMU, MPHUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJCHUSI M  CIIOCOOCTBYIOT  MpOIlECCaM  CaMOTMO3HAHUS, CAMOBOCIHUTAHUS
Y CaMOpPAa3BUTHS, PA3BUTHSI BHYTPEHHEW MMO3ULIUH JUYHOCTH, ITATPUOTU3MA U YBAKECHUS
K 3aKOHY M TPaBOINOPAJIKY, YEJIOBEKY TpyJa WU CTaplIeMy IOKOJICHUIO, B3aUMHOIO
YBaXXEHUSA, OEpPEKHOTO OTHONIICHHS] K KYyJbTYPHOMY HACIEIUI0O W TPATUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon @enepanuu, OPUPOAE W OKPYKAIOIIEH
cpezne.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS Yy4eOHOro mnpeamera «bHOIOTHS) TOJIKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYy4YalOIMXCA  PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHYEHTAIIUN, TO3UTUBHBIX BHYTPEHHHUX YOEKIECHUH, COOTBETCTBYIONTUX TPAAUIIHOHHBIM
IIEHHOCTSIM POCCHUUCKOTO O0OIINecTBa, pacIIMPEeHHE >KU3HEHHOTO OIbITa W OTbITa
NEATEILHOCTH B TMPOLIECCE peanr3allii OCHOBHBIX HAaNpaBJICHUNW BOCHUTATEIbLHON
NEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3HUIMK OOYYAIOIMIETOCS KaK aKTUBHOTO
1 OTBETCTBEHHOI'O YJICHA POCCHUICKOTO OOIIECTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBOXKEHHUE 3aKOHA
U TIPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHON TBOPYECKOW AESATENBHOCTU MPHU CO3JAaHUM Y4EOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 3a/1a4, BHINOJTHEHUH OMOJIOTHYECKHIX
DKCIIEPUMEHTOB;

CIIOCOOHOCThH OMPEENATh COOCTBEHHYIO MO3MIIMIO MO OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHUE YYWUTHIBATb B CBOMX JICWCTBHUSIX HEOOXOOUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIOJEH C pa3HbIMU YOXKICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMU
Y COLMAJIHBIM II0JIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
ITI03HABATEJIBHBIX M MCCIEA0BATENbCKUX 3a7a4, YBAKUTEIBHOTO OTHOLIEHUS K MHEHUIO
ONIOHEHTOB MPHU OOCYKIEHUHU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CONEPKAHUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIINTAHMS S

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOM MJICHTUYHOCTH, MAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJy, 4yBCTBAa OTBETCTBEHHOCTH Iepeln PommHoM, ropaoctu
3a CBOM Kpal, CBOO PoanHy, CBOW A3BIK M KyJbTYypy, INPOIUIOE M HACTOSALIEE
MHOTI'OHAIlMOHAJIBbHOI0 Hapoaa Poccuy;

LIECHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEAUIO U TMAMSATHHKAM IPUPOIBI,
NOCTHXKEHUAM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKHUX YYEHBIX B CTAaHOBJIICHHE M PA3BUTHUE
OMOJIOTMH, TTOHUMaHUsl 3HAYEHHUs OMOJOIMM B MO3HAHWU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJI0BEKa U COBPEMEHHOI0 OOIIECTBA;

uaeliHas yOEeXIEHHOCTb, TOTOBHOCTb K CIyXeHHI0 U 3amure OteyecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS

OCO3HaHUE IYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, ITHUECKOTO TTOBEICHMUS;

CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pelICHUs,
OPUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHHUE YCTOMYHNBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMUM POJUTENSAM, CO3JaHUI0 CEMbUM HA OCHOBE
OCO3HAHHOI'O0 MPUHATHS LUEHHOCTEW CEMEWHOW KU3HH B COOTBETCTBUM C TPAAULMUAMU
HaponoB Poccuu;

4) 3¢cTeTHYECKOro BOCIIUTAHHUA:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOYas OCTETUKY ObITa, HAYyYHOTO
¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHI;

IMOHUMAaHUE ASMOIIMOHAJIBLHOIO BO3JCHCTBUS JKUBOM NPHUPOJLI UM €€ IICHHOCTH,

TOTOBHOCTbH K CAMOBBIPYKEHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJIICHUE MPOSIBIIATh
KadecTBa TBOPUYECKOU JINYHOCTH;
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5) pu3nuecKoro BOCIUTAHUS:

NOHMMaHUE U peajn3alus 370pOoBOro M 0e30macHOro odpasa >KU3HM (340pPOBOE
NUTaHue, COONIOICHNE TUTHEHUYECKUX IMPaBWJI U HOPM, COaJaHCHPOBAHHBIA PEXKUM
3aHATUN U OTHbIXa, peryJisipHas (u3nyecKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHHMsSI K COOCTBEHHOMY (HU3NYECKOMY U IICUXHUYECKOMY
3JI0POBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWUJ MHIWBUIYATFHOTO M KOJJIEKTUBHOTO OE30MacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HaHUE TOCJHEACTBUA M HENPUATHS BpPEOHBIX MpPUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIUTAHMS

TOTOBHOCTb K TPY1y, OCO3HaHHE [IEHHOCTH MAacTEpPCTBA, TPYA0II00HE;

FOTOBHOCTh K AaKTUBHOM JESTEIbHOCTH TEXHOJIOTUYECKOM U  COIMAIbHOMN
HaIMpaBJICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpeC K pa3nuyHbiM cdepaM MnpodecCUOHANBHON AEATEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBHIOOP Oynyiiel npodeccuu U peain30BbIBATH COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CITOCOOHOCTh K 00Pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEM KU3HU;

7) 3K0JI0rH4eCKOro BOCIMTAHUSA:

AKOJIOTHYECKH IIeJIECOO0pa3HOe OTHOIICHUE K MPHPOJEe KaK MCTOYHUKY >KU3HH
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOM  KYyJIbTYphl: NPUOOpPETEHHE  OIbITa
TJTAHUPOBAHMS MOCTYNKOB M OLUEHKHA MX BO3MOXKHBIX TMOCIEACTBUNA JJIsl OKPYKAIOIIECH
cpenpl;

OCO3HAaHME TJIO0AJTBLHOIO XapakKTepa »HKOJOTMYECKUX MpoljaeM U MyTed ux
pELICHHS;

CIIOCOOHOCTh HCIOJB30BaTh MpHOOpeTaeMble MPU W3YyUYCHUH OWOJIOTUH 3HAHUS
Y YMEHUS MPHU PEIICHUU TPOOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOI0TIOIB30BaHUEM
(coOmroieHNEe TpaBWIJI TIOBEACHHUS B MPUPOJAC, HAIPABICHHBIX HA COXPAHCHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE IEHUCTBUN, NMPUHOCIALIMX BpEX OKPYKAKOLIECH NPUPOIHOU
cpene, yMEHHE TMPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJOTUUECKUE TOCIEICTBUS
NPEeANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPAILIATh UX;

HaAJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTUYECKONW KYJIbTYpHI,
ONBbITA JEATEIBHOCTH KOJOTMYECKON HANpPaBICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
VMU B I[I03HAaBaTEJIbHOW, KOMMYHUKATUBHOM M COLUAIBHOM NPAKTUKE, T'OTOBHOCTHU
K YYACTHIO B IIPAKTUYECKOU IEATEIBbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOILECTBEHHOW IPAaKTUKH, OCHOBAHHOIO Ha JUAJNOre KYJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IMOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SA3BIKOBOM U UUTATENIbCKOM KYJIbTYpPhl Kak CpeAcCTBa
B3aUMOJICUCTBUS MEXAY JIOAbMU U TO3HAHUS MUPA;

MOHMMAaHUE cTiel()UKH OMOIOTHH KaK HAyKH, OCO3HAHMS €€ POJId B ((OPMUPOBAHUU
pPAalMOHAJIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHWU LEJIOCTHOTO MPECTaBICHUS
00 OKpY’KarollleM MHUpE KaK O €IMHCTBE MPUPOJIbI, YEJIOBEKA U 00IIECTBa, B O3HAHUU
MPUPOJAHBIX 3aKOHOMEPHOCTE M PEIICHUH MpPOOJIEM COXpPaHEHUS MPUPOJHOTO
paBHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OHOJIOTMM [JIsi COBPEMEHHON LMBUJIM3ALUU:
o0OecrieyeHrss HOBOIO YPOBHSI pa3BUTUS MEIULHHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pPEIIaTh PECYpPCHBIE MPOOJIEMBbl Pa3BUTHUS YEJIOBEUECTBA,
MOMCKAa MyTeW BBIXOAA W3 TJIOOAIBHBIX HKOJIOTMYECKUX MpoldieM M oOecreyeHus
nepexofa K YCTOMYMBOMY pPa3BUTHIO, PALMOHAILHOMY HCIHOJb30BAHUIO MPUPOIHBIX
pecypcoB U (P OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUN B LEJSAX MOBBIIICHUS
o01Iel KyJIbTYphbl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOM YacTH
(YHKIHMOHAIBHOM TpaMOTHOCTH oOOydamommxcd, (HopMUpyeMOll NOpuU HU3YyYEHUU
OMOJIOTHH;

MOHUMAHUE CYUIHOCTH METOJIOB TIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCIOJIb30BaTh MOJydyaeMble 3HAHUS ISl aHANIM3a U OOBSICHEHUS
ABJICHUM OKPYXAIOLIEr0 MUpa U MPOUCXOASAIIMX B HEM H3MEHEHUW, YMEHUE NeNaTh
000OCHOBaHHBIE 3aKJIIOUEHHSI Ha OCHOBE HAYYHBIX (DAKTOB M HUMEIOIIMXCS JaHHBIX
C 1IEJIbIO TIOJIYYEHHMSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO UCIIOJIb30BATh OMOJIOTHYECKHUE 3HAHUS JIJISl pELICHUS
npo0JieM B peasIbHBIX )KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTBH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO0 U CaMOOOPa30BaHUIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUMU 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mporecce nOCTHXKEHUS JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHHSI OOYYaIOIIUMMCS
MpOTpaMMbl CPEIHETO 00IIero o00pa3oBaHusl y OOYYAIOIIUXCS COBEPIICHCTBYETCS
AMOIIMOHAJIBHBIN UHTEIJIEKT, TPEANOaralommuii copMupoBaHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE 3MOILIMOHAJIBHOE
COCTOSIHUE, BUJIETh HANPABJICHUS PA3BUTHSI COOCTBEHHOU SMOIMOHANIBHOU cepbl, ObITh
YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTpPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEACHHUE, CIIOCOOHOCTD aJallTUPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHUSIM U MPOSIBISATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHBALUM, BKJIIOYAIOMICH CTPEMJICHHE K JIOCTHKEHUIO LIEIH
U yCIEeXy, ONTUMH3M, WHUIHUATUBHOCTb, YMEHHUE JIEUCTBOBAThb, UCXOAS W3 CBOUX
BO3MO>KHOCTEH;

SMITATHM, BKIIIOYAIONIEH CHOCOOHOCThL IOHMMATH SMOIMOHAJIBHOE COCTOSHHUE
JIPYTUX, VYYUTHIBATb €ro TMpPU OCYUIECTBICHHMM KOMMYHHUKAIIMH, CIOCOOHOCTh
K COUYBCTBHIO U CONIEPEKNBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CHOCOOHOCTh BBICTPAMBATHh OTHOIICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTb KOHMIUKTHI.

METANIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS y4uyeOHOro mpeamera «buonorus
BKJIIOYAIOT:  3HAUYUMble JUIsi  (POPMUPOBAHUSL  MHUPOBO33PEHHUSA  OOYYAIOIIUXCS
MEXKJIUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIICHAyUYHbIC TMOHATHUS, OTPaXKAIOIINUE
LIEJIOCTHOCTh HAYYHOUM KapTUHBI MUPA U CIIEHU(UKY METOJIOB MTO3HAHUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPIUs, SBJICHHUE, MPOLIECC, CUCTEMA, HAyYHBIN
(akT, NpUHLMN, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHHUE,
HaOJI0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE); YHUBEPCAIIbHBIC YUCOHBIE JEHCTBUS

(mo3HABaTEIbHBIC, KOMMYHUKATHBHBIE, PETYJISTUBHEIC), 00eCITeYnBarOIIHe
dbopmupoBaHne (GYHKIMOHAIBHOM TPAaMOTHOCTH M COIMAIBHOW  KOMIICTCHITUU
oOyyJarommxcs; CIIOCOOHOCTH 00yJaromMxcs UCITIOJIh30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MHUPOBO33PEHUYECKHUE 3HAHMS ¥ YHUBEpCaJbHbIE Y4YeOHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

B pesynbrare m3yueHuss OMOJOTMM HAa YPOBHE CPEAHEro 00IIero oOpa3oBaHUs
y oOyuatomerocsi 0yayT chopMUpOBaHbI MO3HABATEIbLHBIE YHUBEPCAIbHBIC YUCOHBIC
JEHUCTBUSA, KOMMYHUKATHBHBIC YHUBEPCAIBbHBIC YydUeOHBIC EHCTBHS, PETYISTHBHBIC
YHUBEpCaIbHbIC YIeOHBIE TCHCTBUSA, COBMECTHAS ACITCIBHOCTb.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3zoBble Jloruyeckue 1eicTBUsA:

CaMOCTOSITENIbHO (POPMYJUPOBATh U AKTYaJIM3UPOBATH MPOOJIEMY, paccCMaTpUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BaTh MPU OCBOCHUM 3HAHUUI MPUEMBI JIOTHUYECKOTO MBIIUICHHS (aHAIN3a,
CUHTE3a, CPABHEHMSI, KJlaccu(pukanuu, 0000IeHus ), paCKPbIBATh CMBICI OMOJIOTMYECKUX
MOHATUN (BBIACNIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH CBSI3U C JIPYTUMU
MOHATHUSIMHU);

OMpEeNeNATh LENH IeATETbHOCTH, 3a1aBasi apaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTH Pe3yJIbTaThl I€ATEIbHOCTH C MOCTABICHHBIMU LEJISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHUS 17151 00bsCHEHUS ()aKTOB U SIBJICHUM )KUBOU
MIPUPOJIBI;
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CTPOMUTBH JIOTUUECKUE PACCYXKIEHUS (MHAYKTUBHBIE, I€TyKTUBHBIE, [0 aHAJIOTUN),
BBIBJIATE 3aKOHOMEPHOCTH M IIPOTUBOPEYUSA B PAaCCMATPUBAEMBIX  SBJICHUSX,
(bopMyJIMpOBaTh BHIBOJBI M 3aKIHOUECHMUS,;

IIPUMEHATb CXEMHO-MOJEIbHBIC CPEACTBA U IPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOLIEHHI B U3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a TaKKe MPOTUBOPEUU
Pa3HOTro poJia, BBISIBICHHBIX B PA3JIMYHBIX HTHPOPMAIIMOHHBIX UCTOUYHHUKAX;

pa3zpabaThiBaTh IJIaH PEIICHUS NPOOJEMBbl C YYETOM aHalu3a HUMEIOLIMXCS
MAaTEPUAIBHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATCIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJIIM, OLICHUBATh PUCKH NOCJIEICTBUN AEATEIBHOCTH;

KOOPJIMHHUPOBATh M BBINOJHATH padOTy B YCIOBUAX PEAJbHOTO, BHUPTYaJIbHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUIEHUE TPH PEIICHUH KU3HEHHBIX IIPOOIIEM.

ba3zoBble ucciienoBarebCKue 1efiCTBUA:

BJIQJIeTh HaBbIKAMU YYEOHO-UCCIIEAOBATENLCKOM M TMPOEKTHOM JEeSTEIBHOCTH,
HaBBIKAMH Pa3pelIeHUs IPOOJIEM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY METOJIOB PEIICHMS MPAKTUYECKUX 3a/lad, MPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS;

HCIIOJB30BaTh PA3JIMUHbIC BUJIbI IEATEIHBHOCTH 0 MOJYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIpETaLNU, TPE0OPa30BAHUIO U IPUMEHEHUIO B YUYCOHBIX CUTYAIUsX, B TOM YHUCIIE
MIPU CO3/IaHUH YYEOHBIX M COIUATIBHBIX MTPOEKTOB;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJOTHEH,
KIJIFOYEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTH U HOPMYIUPOBATH COOCTBEHHBIE 33a41 B 00pa30BaTEIbHOM EATETLHOCTH
Y KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh PUUMHHO-CIICJICTBEHHBIC CBS3U U aKTYaJlM3UPOBaTh 3a7a4y, BbIIBUTATh
TUTIOTE3Y €€ pelleHUs, HaXOIUTh apTyMEHTHI JIJIsl I0KAa3aTeIbCTBA CBOUX YTBEPIKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJIM3UPOBATh TMOJYUYCHHBIC B XOJI€ PEIICHUS 3a7a4yd Pe3yJbTaThbl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;

OCYILIECTRIIATH 1eJICHAIIPABIICHHBIN MTOUCK MEPEHOCA CPEACTB U CIIOCOOOB JACHCTBUS
B MTPO(ECCUOHAIIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHUS B I[IO3HABATEIHHYI0O M MPAaKTUYECKYyI0 OOJacTu
KU3ZHENICSITCIILHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, MIPE/JIaraTh OpPUTMHAIIbHBIC MTOX0/IbI U PELICHUS], CTABUTH
po0JIeMbl U 3a7a4M, TOMYCKAIOIINE aJlbTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ undopmanmeii:
OpUEHTHUPOBAThCS B PA3IUMYHBIX HCTOYHHMKAX HHGpOpMalu (TEKCTe y4eOHOro
0coOUsl, HAYYHO-IIOMYJIIPHOM JIUTEpaType, ONOJIOTMYECKUX CIIOBAPSIX U CIIPABOYHHUKAX,
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KOMITBIOTEpHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHAIM3UpPOBATh HHPOPMALIUIO
Pa3IUYHBIX BUJOB U POPM MPEACTABICHUS, KPUTUUECKH OLIEHUBATh €€ JIOCTOBEPHOCTh
Y HEMPOTUBOPEUUBOCTD;

(bopMyIHpOBATH 3aMPOCHI U MPUMEHATH PA3JIMYHbIE METOJIbI IIPU TTOUCKE U 0TOOpE
Ounonornyeckoi nHGOPMAITIHN, HEOOXOIUMOM JIJIs1 BBITIONHEHUS yIeOHbBIX 3a/1a4;

npuoOpeTaTs  OMBIT  HWCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEpPUICHCTBOBATH KYJIbTYPY AKTUBHOTO HCIIOJIB30BAHUS Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMANIBHYIO (POPMY IIpECTaBICHUS OUOIOTUYECKOM
uHopManmu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTOe);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpH paboTe ¢ OMOIOTUYECKOM
uHpOpMalMel: TPUMEHATh XHMHYECKHEe, (PU3NYECKHE M MaTeMaTHUeCKHE 3HAKH
U CHMBOJIBL, (dopMybl, ab0peBHaTypy, = HOMEHKJIATYpYy, UCIIOJIb30BaTh
U TIpeoOpa3zoBhIBaTh 3HAKOBO-CHUMBOJIMUECKHE CPEICTBA HATTISTHOCTH;

BJIa/ICTh HAaBBIKAMHU PACIO3HABAHMS W 3AIIUTHI MHPOpPMAIH, WHPOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMmyHukaTuBHBIE YHUBEpPCAJbHbIE YueOHbIEe eiiCTBHUS
Oomenue:

OCYIIECTBIISATh KOMMYHHMKAIlMd BO BceX cdepax >U3HU, aKTHBHO Y4acCTBOBATh
B JIMAJOre€ WU JUCKYCCHUU IO CYIIECTBY OOCYX)JaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOITPOCHI, BBICKA3bIBATh CYKJACHUS OTHOCUTEIBHO BBIIIOJIHEHUS MpejiaraeMon 3ajiaqu,
YUHUTBIBATh UHTEPECHl U COTJACOBAHHOCTh MO3ULMK JIPYTMX YYACTHUKOB JUAJIOra WIIU
TUCKYCCHH);

pacrno3HaBaThb HeBepOaJibHble CpeAcTBa  OOILEHUS, I[OHUMAaTh 3HAYEHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CUTYyalUW, YMETh
CMSr4aTh KOH(JIUKTHI U BECTU NIEPETOBOPHIL;

BJAJETh pa3jIMYHbIMH Ccroco0aMu OOILIEHUS U B3aUMOJICHCTBUS, MOHUMATh
HaMepeHUsl JIPYTux JIOAEH, NpOsBIATh YBAKUTEIBHOE OTHOUIEHUE K COOECETHUKY U
B KOPPEKTHOH opMe (hopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3J1araTb CBOX TOYKY 3PEHUS C HUCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.

CoBmecTHasl 1eSITEJIbHOCTD:

MOHMMATb U UCIIOJIb30BATh MIPEUMYIIECTBA KOMaHAHON U MHANBHUIYaJIbHOM paObOThI
MIPH peLIEHUN OHOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh TPUMEHEHUS
IpyNNoBbIX (HOPM B3aUMOJEHCTBUS NPHU PELICHUHN YueOHO 3a1a4u;

BBIOMPATh TEMATUKY U METO]Ibl COBMECTHBIX JIEUCTBUI C y4ETOM OOIKUX UHTEPECOB
Y BO3MOXHOCTEH KaXK/10r0 WieHa KOJIJIEKTHBA,

OPUHUMATh eI COBMECTHOM JESITeNIbHOCTH, OPTaHU30BbIBATh U KOOPJUHUPOBATD
JEMCTBUS IO €€ JOCTHXKEHUIO: COCTABIIATS IIJIaH JEHCTBUM, pacipeesaTh POIU C yIETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJaTh pE3yJIbTaThl COBMECTHOM PabOThI;
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OLICHMBATh KAYECTBO CBOEr0 BKJIAJa M KAXKJIOTO YYACTHUKA KOMaHIbl B OOIIMIA
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh  HOBbIE TIPOEKTHI, OIIEHUBATh HUJEHM C TMO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHYECKOE MTOBEICHUE B PA3IMYHBIX CUTYAIIUSX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUILIUATHBHBIM.

PeryjsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUA
Camoopranuzamnus:

HCIIOJB30BaTh OUOJOTUYECKUE 3HAHUS ISl BBISBJICHUS MPOOJIEM U HUX PELICHUS
B 'KU3HEHHBIX U YYEOHBIX CUTYaILIUSX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU I1€JIEBBIE U CMBICIIOBBIC YCTAaHOBKU
B CBOMX JEHUCTBHUAX M MOCTYNKAX MO OTHOUICHUIO K KUBOW MPUPOAE, CBOEMY 3/I0POBBIO
Y 370POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIbHO ~ OCYUIECTBJISITh MO3HABATEIIBHYIO JEATEIBbHOCTb, BBISBIISATH
npoOJIeMbl, CTaBUTh M (HOPMYIUpOBaThH COOCTBEHHBIE 3a/ladyl B 00pa3oBaTENbHOMN
JNEATEIBHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS] MPOOJEMBI C YUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalUsM;

pacIupsATh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHNUE;

OIICHUBATh MPUOOPETEHHBIH OTIBIT;

CIocoO0CTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO MIMPOKON SPYAUIIMU B Pa3HbIX
o0NacTsAX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM 0OOpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISM;

BJIQJICTh HABBIKAMHU TO3HABATEIHLHOW pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI U MBICIUTENIBHBIX MPOILECCOB, UX PE3yJIbTATOB U OCHOBaHUM, UCIOJIb30BaTh
pueMbI pedIESKCUH JIJIs1 OIIEHKU CUTYaIluH, BHIOOpA BEPHOTO PEIICHUS;

yMETh OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTAaTOB JIEATEIbHOCTH;

IIpunsiTue cedst U APyrux:
MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;
[IPUHUMATh MOTUBBI M apTYMEHTBI APYTUX [PU AHAIU3E PE3YIIbTATOB AEATEIbHOCTH,
MPU3HABATh CBOE MPABO U NIPABO IPYTUX HA ONINOKU;
pPa3BUBATh CIOCOOHOCTH MTOHUMATh MU C TIO3UITUHU JPYTOro YEIOBEKa.
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IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE PE3YIBTATHI OCBOCHHSI COAEPKAHMS yueOHOro npeamera «buonorus»
Ha yriayOJIEeHHOM YpOBHE OPHUEHTHPOBaHbl Ha oOecrneueHue NnpouibHOro oOydeHus
oOyuaromuxcst Onosnornd. OHU BKIIIOYAIOT: clienu(pUYecKue A OMOJIOTUU Hay4yHbIE
3HaHHA, YMEHHUS U CHocoObl  JEHCTBUM MO  OCBOCHHUIO, HHTEPIpPETALUU
U 1IpeoOpa30BaHUIO 3HAHWM, BUJIbI IE€ATEIBHOCTU MO MOJIYYEHHIO HOBBIX 3HAHUW U UX
NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKXKE B PEATbHBIX KU3HEHHBIX CHUTYaIUSIX.
[IpenmMeTHbIe pe3yapTaThl IPEACTABICHBI IO TOJaM U3yUYCHHS.

[IpeameTHbIE pe3yNIbTaThl OCBOECHUS yueOHOro npeamera «buonorus» B 10 kaacce
JOJKHBI OTPAXaTh:

c(hOpPMHUPOBAHHOCTh 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHHHM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUU 3aKOHOB
MPUPOJBl W PEHICHUU MPOOJIEM PAIMOHAIBHOTO MPUPOJIONOJIB30BAHUS, O BKJIAJE
POCCHUHCKHUX M 3apyOEIKHBIX YUCHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOU OHMOJIOTHYECKUX 3HAHMH, KOTOpast BKJIIOUAET:
OCHOBOTIOJIATAOIINE OMOJOTHYECKUE TEPMHUHBI M MOHATHS (KWU3HB, KJIETKA, OpraHU3M,
MeTaboIu3M, TOMEOCTa3, CaMOPEryJIslns, CaMOBOCIIPOU3BECHUE, HACIIEICTBEHHOCTD,
W3MEHYUBOCTh, POCT W PAa3BUTHE), OMOJIOTHYECKHE TEOpPUU (KJIETOUHAS TEOpUs
T. IlIBanna, M. Illmeinena, P. BupxoBa, XxpoMoCOMHasi TE€OpHUsl HACIEIACTBECHHOCTHU
T. Moprana), yuenust (H.1. BaBunoBa — 0 neHTpax MHOrooopasusi 1 IpOUCXOKIECHUS
KYJbTYPHBIX PACTEHUM), 3aKOHBI (€IMHOOOpa3us ITIOTOMKOB IIEPBOTO TOKOJICHHS,
paciiernyieHusi, YWCTOThl TaMeT, He3aBUCMMOro HaciemoBaHus [I. Mengens,
TOMOJIOTMYECKUX PSAJIOB B HacieacTBeHHON n3MeHunBocTy H.M. BaBuioBa), mpuHIMIIBI
(KOMIIIIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMH METOJIaMM HAy4YHOTO TIO3HAHUS, HUCMOJIb3yeMbIMU
B OMOJOTMYECKUX UCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHUe,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHME BBIJCISATh CYIIECTBEHHBIC MPU3HAKU: BHUPYCOB, KJIETOK IPOKAPUOT
1 DYKapuoT, OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE OaKTEpHid,
rpuOOB, pacTEHWM, KUBOTHBIX M YCJIOBEKA, CTPOCHHUS OPraHOB M CHCTEM OPraHOB
pacTeHM, J>XMBOTHBIX, YEJIOBEKa, MPOIECCOB >KU3HEICATCIBHOCTH, MPOTEKAOIINX
B OpraHu3Max PacTEHUM, )KMBOTHBIX M YEJIOBEKAa, OMOJIOTHYSCKHUX MPOIIECCOB: 0OMEHa
BemecTB  (MeTaboim3M), TpeBpalieHus: dJHEPruu, OpOoXKEeHUs, aBTOTPO(HOTO
U TeTepoTpo(dHOro TUMOB MUTaHMS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meho3a,
raMeToreHesa, ASMOpPHOTeHe3a, IMOCTAIMOPHOHAIBLHOTO  PAa3BUTHSA, PA3MHOKCHHS,
WHJUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aMMOJICHCTBUS TEHOB,
reTepo3unca, HCKyCCTBEHHOTO 0T00Da;

YMEHHUE YCTAHABIMBATh B3aUMOCBSI3M MEXIy OpraHoujaMyd KJIETKH H HX
GYyHKIHUSIME, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH W WX (DYHKIUSMHU, MEXIYy OpraHaMu
U CUCTEMaMU OPraHOB Y PACTCHHH, )KUBOTHBIX W 4YEJIOBEKA U MX (PYHKIMSIMHU, MEXKITY
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CUCTEMaMU OpPraHOB M MX (QYHKUMAMH, MEXAY dTaraMd OOMEHa BEIIECTB, dTanmamMu
KJIETOYHOTO IMKJA M JKU3HEHHBIX IMKJIOB OpPraHMW3MOB, dTanaMu 3MOPHOHAIBHOIO
Pa3BUTHS, TEHOTUIIOM U (PEeHOTUIIOM, (PEHOTUIIOM U (pakTOpaMu cpeabl OOUTaHMUS;

YMEHUE BBIABISATh OTIWYUTEIIbHBIC TPU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

yMEHUE  HCIOJIb30BaTh  COOTBETCTBYIOIME  apPTyMEHTBhI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY JUJIsl JOKa3aTeIbCTBAa POJICTBA OPraHMW3MOB Ppa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHHE peraTh OMOJIOTHUECKHUE 3a/1a49H, BBISBIIATH IPUUNHHO-CIIC/ICTBEHHBIE CBSI3U
MEXIy UCCIeTYEMbIMU OMOJIOTUYECKHUMH TIPOIECCAMH W SIBJICHUSIMU, JIeTIaTh BBIBOIBI
Y TIPOTHO3bI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOIHATH JJA0OPATOPHBIE U MIPAKTUYECKUE PabOThI, COOIIOAATh MpaBUiia
pu paboTe ¢ y4eOHBIM U JIaOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHHUE BBIJBUTAThH TUIIOTE3bI, MPOBEPATH WX IKCIMEPUMEHTAIBHBIMHA CPEACTBAMH,
bopMyIUpPYS MENTb MCCICIOBAHNS, aHAIM3UPOBATh TIOJYyUYCHHBIE PE3YyNbTAThl U JICNIaTh
BEIBO/JIBI;

YMEHHME YYacTBOBaTh B Y4eOHO-HCCJIEAOBATEIbCKOM paboTe 1o OHOJOTHH,
AKOJIOTUHU U MEAHIIMHE, TPOBOIUMOM Ha 0a3e IMIKOIBHBIX HAYIHBIX 00IIECTB, ¥ ITyOJIUIHO
MIPEACTABIISTH MMOTYyYEHHBIE Pe3yIbTAaThl HA YICHUYECKUX KOH(PEPCHITUX;

YMEHHUE OIICHUBATh dTUYCCKUE aCHEKThl COBPEMEHHBIX HCCIICIOBAHUNA B 00JaCTH
Owojornd W  MEAWIWHBI  (KJIOHMPOBAaHWE, MCKYCCTBEHHOE  OILIOJIOTBOPCHHUE,
HaIpaBJIEHHOE U3MEHEHNE TeHOMA U CO3/IJaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOP Oyaymiel mnpodeccuoHaTbHON
NEeATeIbHOCTH B 00JacTh OWOJOTHMH, MEIUIIMHBI, OWOTEXHOJIOTHMH, BETEPUHAPUH,
CEJIbCKOTO XO3SWCTBA, TMHIIEBOM MPOMBINIJICHHOCTH, YIIIYOJISTh TO3HABATEIbHBIN
WHTEpPEC, HANpaBJICHHBIH Ha OCO3HAHHBIM BBEIOOP COOTBETCTBYIOMICH Mpodeccun
U TPOAODKCHHE OMOJOTHMYECKOro OoOpa3oBaHMS B  OPTraHW3alldAX  CPEIHETO
MPOQECCUOHAILHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 11 kiacce
JOJKHBI OTpaXathb:

c(OpPMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHHWU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpAa,
B MO3HAHWU 3aKOHOB TPUPOJBI M PEIICHUH SKOJOTMUYECKUX MPOoOJIeM UYeIOBEUYEeCTBa,
a TaKkkKe B  pEHICHHMH BOMPOCOB  PAIMOHAIBHOTO  MPUPOONOIH30BAHMUS,
¥ B (pOPMUPOBAHUU IEHHOCTHOTO OTHOIICHHUS K IPUPOJIE, OOILIECTBY, YEIOBEKY, O BKIIAJe
POCCHICKUX U 3apyOE€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTUH;

yMEHHE BJaJeTh CHUCTEMOW OMOJOrMYECKHX 3HAHHUW, KOTOpas BKIIOYAET
OTIpe/IeNICHUS] ¥ TIOHUMAaHUE CYIIHOCTH OCHOBOIIOIAralomuX OMOJIOTMYEeCKUX TEPMUHOB
U TOHATUH (BUI, DKOCHUCTEMa, Omocdepa), OMOIIOTHUECKUE TEOopur (SBOIIOIMOHHAS
teopusi Y. JlapBuHa, cuHTeTHUECKas Teopus sBosrouun), yueHus (A.H. CeseproBa —
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0 MyTsAX W HampaBieHusx sBomtouuu, B.U. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnyeckoro pasHoBecus JI. Xapau u B. BaiinOepra, 3apojpblllieBOr0 CXOJCTBa
K.M. bapa), npaBuna (Mmunumyma lO. JIubGuxa, 3KOJOTMYECKON MUPAMHIBI YHEPTUN),
runoressl (runore3a «mupa PHK» V. ['unbepra);

YMEHUE BIAJCTh OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHMS, HCIIOJIH3yEMBbIMH
B OMOJIOTMYECKHX HCCJICAOBAHUIX MKUBBIX OOBEKTOB M DKOCHUCTEM (OIMHUCAHUE,
U3MepeHue, HaONIoJIeHue, OSKCIEPUMEHT), CHoco0aMu BBIABICHHUS W OLIEHKH
AHTPOIIOTEHHBIX U3MEHEHUM B MPUPO/IE;

YMEHHUE BBIJICTATh CYIIECTBEHHBIE MPU3HAKU: BUIOB, OMOTEOIIEHO30B, SKOCUCTEM
U Ouocdepbl, CTAOMIM3UPYIOLIETO, IBKXKYIIETO M Pa3pbIBAIOIIETO ECTECTBEHHOTO
oT00pa, AIOMATPUIECKOTO i CUMIIATPHIECKOTO BUI000Pa30BaHNS, BIHMSHUS TBIKYIITHX
CHJI DBOJIIONMK Ha TeHO(MOH] MOMYJISAINN, TTPUCTIOCOOTICHHOCTH OPTaHU3MOB K Cpele
oOWTaHUs, YepeNOBaHMs HAMPABJICHUNA 3BOJIOIHMH, KPYrOBOPOTa BEIIESCTB W IOTOKA
DHEPTHUH B SKOCHCTEMAX;

yMEHHUE YCTaHABIUBATH B3AUMOCBSI3U MEK/Ty ITPOLIECCAMU SBOJIOLNHU, ABHKYITUMU
CHUJIAaMH aHTPOIIOTEeHE3a, KOMIOHCHTAMH Pa3JIMYHBIX SKOCUCTEM W MPHUCITOCOOICHUSIMU
K HIM OPTaHU3MOB;

YMEHUE BBISBIISATH OTIIMYUTEIBHBIC IPU3HAKHU )KUBBIX CUCTEM, TPUCTIOCOOIEHHOCTh
BUJIOB K cpefie oOuTaHusl, aDMOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€H OPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX M3MEHEHHI B SKOCHCTEMAax
CBOEH MECTHOCTH;

YMEHHUE  WCIIOJIb30BaTh  COOTBETCTBYIOIIME  apPTYMEHTHI,  OHOJOTHYECKYIO
TEPMUHOJIOTHIO W CUMBOJHMKY I JOKa3aTelbCTBA POJCTBA OPraHU3MOB pPa3HBIX
CUCTEMATUYECKUX TPYIIN, B3aUMOCBSI3M OPTraHU3MOB M Cpelbl OOWTaHHWS, €IUHCTBA
YeJIOBEUECKHUX Pac, HEOOXOAMMOCTU COXPAaHEHU MHOTO00pa3us BUIOB U IKOCUCTEM KakK
YCJIOBHSI COCYIIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yYMEHHUE periaTh OMOJIOTHUECKHUE 3a/1a9H, BBISIBIIATH IPUUNHHO-CIIC/ICTBEHHBIE CBSA3U
MEXy UCCIeNYEMbIMU OMOJIOTUYECKUMH TIPOLIECCAMU U SIBJICHUSIMU, JI€TIaTh BBIBOBI
Y TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJHSATH JIA0OPATOPHBIC U MPAKTUUECKHE PabOThI, COOI0IaTh TIPaBUIIa
pH paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, IPOBEPATHh UX IKCIIEPUMEHTAIHLHBIMHU CPEJICTBAMH,
bopMynupys 1eJIb UCCIIENOBAHMS, aHATM3UPOBATH MOJYYCHHBIC PE3yJbTaThl U JIeJaTh
BBIBO/JIBI;

YyMEHHUE YYacTBOBaTh B Y4YEOHO-HMCCIIEIOBATENIbCKOW paboTe Mo Ouosoruu,
9KOJIOTUHU U MEAMIIMHE, TPOBOIUMOM Ha 0a3¢ IMIKOIBHBIX HAYYHBIX 00IIECTB, ¥ ITyOJIUIHO
MIPEACTABIISATH MMOJTYyYCHHBIE PE3yIbTaThl HA YICHUYCCKUX KOHPEPCHITUX;

YMCHHUE OIIEHHWBATh THIOTE3bl M TEOPUH O TPOUCXOKICHUW J>KU3HHU, YEIOBEKa
MW YeIOBEYECKUX pac, O MPUYWHAX, TMOCICACTBHUSIX M CIOCO0aX MPeIOTBPAIICHUS
TJI00aJIbHBIX M3MEHEHUN B Onocdepe;
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YMEHUE OCYLIECTBISATh OCO3HAHHBIM BBIOOP Oyayiied MpodecCuoHaATbHON
JESTETPHOCTH B 0O0JIaCTH OWOJIOTHH, 3KOJOTHH, MPHUPOIOMOIL30BAHMS, MEIUITUHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETCPUHAPUHU, CEIBCKOTO XO3SMCTBA, IHUIICBOU
POMBIIIEHHOCTH, yrayOnsiTh ~ TMO3HABATENbHBIA  MHTEpEC,  HaIpaBICHHBIM
Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH MPOQPECCUU U TTPOIODKEHNE OMOTIOTHYECKOTO
0o0pa3oBaHUs B OPraHU3AIUAX CPEIHETO MPOPECCUOHAIBHOIO U BBICIIETO 00pa30BaHUs.
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10 KJTIACC
Ne HanmMenoBanue tem | KosnmuecTtBo OcCHOBHBIE BUZIBI IEATEIBHOCTH
[IporpamMmmHOE copepraHue
n/m y4eOHOro peameTa 9acoB 00yYarommxcst
1 | Tema «buoJsiorust KaKk HAyKa»
1.1 | buosorus kak 1 CoBpemeHHas OMOIOTHs — PackpbIBaTh coziep>kaHre TEPMUHOB

KOMIUICKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
oO11IeCTBa

KOMILJIEKCHas Hayka. KpaTkas uctopus
pa3BuTHs Onosoruu. buongornueckue
HayKH U U3y4aeMble UMU TIPOOJIEMBI.
dyH/1aMEHTAJIbHbIE, TPUKIIATHBIC

Y TIOMCKOBBIE€ HAYYHbIE UCCIICIOBAHUS
B OMOJIOTHH.

3HadyeHre OMoJIOTUH B (DOPMUPOBAHUHT
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OMOJIoTHel. 3HaUeHHE
OMOJIOTHY B IPAKTHUECKOMN
JEATEeIIbHOCTH YEJIOBEKA: MEIUIIMHE,
CEJIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHe IPUPO/IBI.
JlemoHCTpauuu

Ilopmpempsi: Apuctorens, Teodpacr,
K. JIunnei, JK.b. Jlamapk, Y. JapBuH,
V. T'apsei, I'. Mennens,

B.U. Bepnanckuii, M.I1. [TaBios,

Y TIOHSITUIA: HAYYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHHA MUPA, HAYYHBII
METO/I, TUIIOTEe3a, TEOPHSl, METO b
UCCIIETOBAHMSI.

XapakTepu3oBaTh OMOJOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYyTruX €CTECTBEHHBIX HAYK.
OneHnBaTh BKJIa/] OTEUECTBEHHBIX
YUEHBIX B pa3BUTHE OMOJIOTUH.
O1neHrBaTh POJIb OMOTOTUYECKUX
OTKPBITUM U UCCIENOBAHUMN B Pa3BUTUHU
HayKH U IPAKTUYECKON JACATEIBHOCTH
JIOJIEH.

[lepeuncnars mpodeccun, CBI3aHHBIE

C COBPEMEHHOM OMOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTHYECKOTO
WCIIOJIB30BaHUs JOCTHXKEHUN OMOI0THHI
B MEJIULIMHE, CEIbCKOM XO035MCTBE,
MIPOMBIIICHHOCTH U OXPaHe MPUPOIbI
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N.N. Meunukos, H.I1. BaBuios,
H.B. Tumodeen-Peconckuid,

. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuywl u cxemol: «CBSI3b OHOJIOTUU
C ApyruMu Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK»

Hroro yacoB no teme 1
2 | Tema «7KuBble cucTeMbI M X U3yYeHHE»
2.1 | 7)KuBbl€ CHCTEMBI U UX 1 JKuBbI€e CUCTEMBI KaK IPEAMET PackpsiBaTh coniepkanne

CBOMCTBA

n3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IUHCTBO XMMHYECKOTO
COCTaBa, IUCKPETHOCTH U IETTOCTHOCTb,
CI0KHOCTb U YIIOPSIOYEHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
CaMOOpPTraHU3aLIUS,
CaMOBOCHPOW3BEJICHHUE,
pa3IpaxkuMOCTh, U3MEHYHUBOCTb,

POCT U pa3BUTHE.

JemoHCTpanuu

Tabnuywvl u cxemolr: «OCHOBHBIC
MIPU3HAKU )KU3HW», « brosiornueckue
cucTeMbl», «CBOMCTBA JKUBOM
MaTEPUID)

TEPMUHOB U MOHSTUI: KUBast

CHUCTEMA, BJIEMEHT, IIOJACUCTEMA,
CTPYKTYpa; OTKPBITOCTb, BEICOKAS
YIOPSAIOYEHHOCTb, YIIPABISIEMOCTD,
MEPaAPXUYHOCTD.

XapakTepus3oBaTh CTPYKTYpPY

Y CBOMCTBA KUBBIX CUCTEM, OTINYUS
XUMHYECKOTO COCTaBa 00bEKTOB JKUBOM
¥ HEXUBOU MPUPOJIbI, OO MPUHIIUTL
KJIETOYHOW OPTraHU3AIMU KUBBIX
CUCTEM.

CpaBHUBaTH 0OMEHHBIE MPOIECCHI

B HE’)KMBOW W KUBOM MPUPOJIE;
PACKpBIBATH CMBICIT PEAKINA
MeTabom3Ma.

OOBACHITH MEXaHU3MbI CAMOPETYJISILTUN
KUBBIX CUCTEM PA3JTUYHOIO
MEPAPXUUECKOTO YPOBHS; PACKPHIBATH
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CYTb IPUHIUIIOB MOJIOKUTEIIBHOMN U
OTpHUIIATEILHON 00paTHOM CBS3H.
AHaIM3UpOBaTh CBOMCTBA
CaMOBOCIIPOU3BEICHUS, POCTA

Y Pa3BUTHUS OPTaHU3MOB

22

YpoBHeBas
OpraHU3aIus )KUBbIX
CUCTEM

YpOBHU OpraHu3allM )KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBIN,
TKAHEBBIN, OPraHU3MEHHBIH,
MIOIYJISIIUOHHO-BHJIOBOM,
HKOCUCTEMHBIH (OMOT€OIIEHOTUYECKUIA),
ouochepnsriit. [Ipomeccsl,
MIPOUCXOSIINE B )KUBBIX CUCTEMAX.
OCHOBHBIE NTPU3HAKH )KUBOTO. JKN3HB
Kak ¢popMa CyIIeCTBOBAHHUS MATEPUH.
Hayku, nzyuaromme XuBbl€ CUCTEMBI
Ha pa3HbIX YPOBHAX OpraHU3allUH.
N3ydeHune xkuBbIX cucteM. MeToIbl
ouosormdyeckoi Hayku. Habmonenue,
W3MEPEHHE, IKCIIEPUMEHT,
CHCTEeMaTHU3aI1s, METaaHAJIN3.
[TonsiTHE O 3aBUCUMOM U HE3aBUCUMOU
nepeMenHoi. [imannpoBanue
skcniepuMenTa. [loctaHoBka

U nposepka runote3. Hysesas
runote3a. [lonsTre BEIOOPKU U ee
JIOCTOBEPHOCTH. Pa3dpoc

B OMOJIOTHYECKHUX JaHHBIX. OlIeHKa

PackpeiBaTh cosiepaHue TEPMUHOB

Y TIOHSTHI: OOMEH BEILECTB

Y IIPEBPALLCHNAE JHEPIUH,
CaMOBOCIIPOU3BECHUE,
CaMOPETYJISILNS, Pa3BUTHE, JKU3Hb,
Hay4HbIN (haKT, HAYUHBIA METOJ,
npobJieMa, TunoTe3a, Teopus, PaBuio,
3aKOH.

[lepeunciATh NPU3HAKYU KUBOTO.
XapaxkTepu3oBaTh OCHOBHBIE YPOBHH
OpraHU3alu1 )KUBBIX CHCTEM U METO/IbI
OMOJIOTMYECKUX HCCIIEI0BaHUM.
OnuceiBaTh 0COOEHHOCTH, XapaKTEPHbIE
JUISL KKJIOTO YPOBHSI OPTaHU3aliN
KHUBOTO.

Ha3piBaTh HayKH, N3y4arolIne >KUBbIE
CUCTEMBI Ha Pa3HbIX YPOBHSIX
OpraHHU3aLH.

CpaBHUBATH MEXIYy COOOM JKHBbIE
CUCTEMBI Pa3HBIX YPOBHEHN OpraHu3aliu
Y IIPOUCXOIAIINE B HUX MPOLIECCHI.
ITokaspIBaTh poOJIb TUIIOTE3 U TEOPUU
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [ [puunHbI HCKaXKEHUS
pe3yabTaroB 3kcnepumenTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpauuu

Tabnuysl u cxemovl. «YpOBHU
OpraHU3allUU )KUBOU IPUPOIBDY,
«CTpoeHue )KUBOTHOM KJIETKH,
«TkaHu )KUBOTHBIX», « CHCTEMBI
OpPraHoOB Y€JIOBEYECKOT O OPTraHU3May,
«buoreonenos», «buochepay,
«MeToapl n3ydeHUs JKUBOU IPUPOIBI».
O6opynoBaHme: 1a00paTopHOE
o0opyioBaHuUE JJ1s1 IPOBEACHUS
HaOJII0/ICHUI, N3MEPEHHH,
DKCIIEPUMEHTOB.

IIpakTnuyeckas padora
«Mcnonb30BaHuE pa3InuHbIX METOJOB
MIPU U3YUYEHUH JKUBBIX CUCTEM.

B (pOpMUPOBAHUHU €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpPa

Hroro yacos 1o teme
3 | Tema «buos0rust KJIETKN»
3.1 | Ucropust OTKpbITHS Kietka — cTpyKTypHO- PackpeiBaTh coziepxaHnne TEPMUHOB

U U3YYECHUS KIIETKH.
Kinerounas reopus

(GyHKUHOHATbHAS €IUHUILIA )KUBOTO.
HcTopust OTKPBITHS KIETKU.

Pa6otel P. 'yka, A. JleBenryxka.
Knerounas reopus (T. [lIBans,

M. netinen, P. Bupxos). OcHOBHbIE

Y TIOHATHI: KJIETKA, OpraHelIbl,
AYKapHOThI, MPOKAPUOTHI, BUPYCHI,
LUTOJIOTHS (KJIETOYHasi OMOJIOTHs),
KJIETOYHAs TEOPUSI.
XapakTepu30BaTh OCHOBHBIE 3Tallbl
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TIOJIOKEHUSI COBPEMEHHOW KJIIETOYHOU
TEOPHH.

JdemMoHcTpauuu

lopmpemuwi: P. I'yk, A. JIeBeHTYK,

T. IBanH, M. IlInelinen, P. Bupxos,
K.M. Bap.

O6opyaoBanme: CBETOBOI MUKPOCKOTI;
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK

Pa3BUTHS LIMTOJIOTUU KAaK HAYKH U €€
o opMIICHHUE B KJIETOUHYIO OUOJIOTHIO.
[Toka3bIBaTh BKJIA]l YUEHBIX-OMOJIOTOB

B U3YYEHHE KJIETOYHOI'O CTPOCHUS
OpraHu3MOB.

[lepeuncnsaTb OCHOBHBIE MOJOKECHUS
KJICTOYHOM TEOpUH, OOBSICHSITH €€ POJIb
B ()OpMHUPOBAHUH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA.

[IpuBOIUTH TOKA3ATEIHCTBA POACTBA
OPTraHU3MOB C UCIOJIb30BAHUEM
TMOJIOKEHUW KJIETOYHOU TEOPUU

32

Metoanl
MOJICKYJISIPHOM U
KJIETOYHOM OMOJIOTHH

MeToapl MOJIEKYJIIPHOU U KJIETOYHOU
OMOJIOTHH: MUKPOCKOIIHS,
xpomatorpadus, 31eKTpodope3, METO T
MEYEHBIX aTOMOB, AU(hHepeHITnATHHOE
HeHTpU(yrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK.
JleMoOHCTpaL U1

Tabauywvl u cxemolr: «CBETOBOU
MUKPOCKOID», « DJIEKTPOHHBIN
MUKpOCKOI», «cTopust pa3BUTHS
METO/10B MUKPOCKOTIHI.
Oob6opynoBaHme: CBETOBOM MUKPOCKOTIT;
MUKpOIIpEnapaTbl paCTUTEIbHBIX,
’KUBOTHBIX U OAKTEPHUATIbHBIX

KJIETOK.

PackpriBaTh copepkaHue TEPMUHOB
Y TIOHATUIN: MUKPOCKOIIMPOBAHUE,
MIPUTOTOBJICHHUE CPE30B,
nuddepeHnmnanbHoe OKpalmBaHue,
xpomarorpadus, 3neKkTpodopes,
METO]T MEYEHBIX aTOMOB,
HEHTpU(YyTUpOBaHHUE, METOT
KYJBTYpBI KJIETOK U TKaHEH, METOJ
pexomOuHanTHBIX JIHK.
XapakTepu30BaTh OCHOBHBIE METOIbI
U3YYCHHUS KUBOU MPUPOJIBI.
I'oToBUTH BpEMEHHBIE
MUKpOTIpenapaThl, pacCMaTpUBaTh UX
B CBETOBOW MUKPOCKOII U JIeTIaTh
OIKCaHHUE.
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IIpakTuyeckas padora
«M3yuenne MeToI0B KIIETOYHON
ouosioruu (xpomarorpadusi,
anekTpodopes, muddepeHnnansuoe
uentpudyruposanue, [111P)»

OOBICHATH U COOTIOIATh ITPAaBUIIA
TEXHUKH MUKPOCKOIIMPOBAHUS

HToro 4acos 1o teme 2
4 | Tema «XuMn4yeckasi OpraHu3anms KJIETKN»
4.1 | XuMHYECKHUM COCTaB 2 XUMHUYECKHM COCTaB KIETKU. Makpo-, PackpriBaTh copepkanue TEpMUHOB

KJIeTKku. Boma n
MUHEPAIbHBIC
BeIIleCTBa

MHUKPO- U YJIBTPAMUKPOIJIEMEHTBHI.
Boga u ee poiib Kak pacTBOPUTENS,
peareHTa, yyactue

B CTPYKTYPHPOBAHUU KJIETKH,
TeIIoperysiuuu. MuHepaibHbIe
BEILIECTBA KJIETKU, UX OMOJIOrYeCKast
poib. PoJib KATHOHOB U AHHOHOB

B KJICTKE.

JemoHCcTpanuu

Juaepammur: «Pactipenenenue
XUMUYECKUX AJIEMEHTOB B HEKUBOM
npupone», «Pacnpenenenue
XUMHUYECKUX DJIEMEHTOB B dKHUBOU
IPUPOJIE.

Tabauyvt u cxemol: «llepuoanyeckas
Ta0IHIa XUMUYECKHUX AIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbIY,
«BelecTBa B cOcTaBe OPraHu3MOB»

Y TIOHSTHI: JIEMEHTHI-OMOTEHBI,
JTUTIOJTb, BOJOPOIHAS CBSI3b,
ruApoUIBLHOCTD, THAPOGHOOHOCTD,
Typrop, MUHEpaJIbHBIC BEIIECTBA,
OydepHbIe CCTEMBI, aHUOHBI,
KAaTHOHBI.

[lepeuncnarb 0cOOEHHOCTH
XUMHUYECKOTO COCTaBa KJICTKH.
PaznuyaTte Makpo-, MUKpO-

U YJIIBTPAMUKPOITIEMEHTBI, BXOSIIIHE

B COCTaB XKUBOTO U UX POJIb

B OpraHu3Me.

XapaKkTepru30BaTh CTPOCHUE M CBOMCTBA
BOJIbI; OOBSICHATH IPUUUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUH B KJICTKE.
[Toka3wIBaTh poJIb KATHOHOB U AHHOHOB
B 00€CIIEUEeHUH MPOIIECCOB
YKU3ZHEJIEATEIBHOCTH (OCMOPETYJISIIHS,
co3/laHie MeMOpPaHHOT0 TTOTEHITNAIA,
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peryJsius paboThl OEIKOB), padOTHI
OydepHBIX cucTeM.

Y cTanaBnuBaTh B3aUMOCBSI3b CTPOCHUS
1 (YHKIIMA HEOPTAaHUYECKHUX BEIIECTB
KJIETKU

4.2

Opranunueckue
BEIIIECTBA KJICTKU —
oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nosmmmepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB OCIKOB.
CtpyKTyphl O€JIKOBOI MOJICKYJIBI.
[TepBuuHas cTpykTypa Oenka,
MEeNTUIHASA CBI3b. BTOpryHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henatypanus. CBoiicTBa O€IKOB.
Knaccuduxanus 6enxos.
buonornyeckue GyHKIMN OEIKOB.
Tpuonwr.

JleMoOHCTpaL U1

Llopmpem: J1. IlonuHr.

Tabnuyvt u cxemvi: «CTpoeHue
MOJIEKYJIbI 6enikay, « CTpyKTypbI
OCJIKOBON MOJIEKYJIBD».
OobopynoBanme: xumMuyeckas nocyaa
U 000pyI0BaHHE.

Jlaboparopnasi padora
«ObHapyKeHHEe OEIKOB C TOMOIIIBIO
KaueCTBEHHBIX PEAKIIUI

PackpriBaTh copiepkaHuEe TEPMUHOB
Y TIOHSATUIN: MOHOMEPBI, ITOJINMEPHI,
0eoK (MPOTEHH), TENTH/I,
aMUHOKHCIIOTA, IENTH/IHAS CBA3b,
NOJIMIENTHI, ICHATypalus,
peHaTypauus, riooyaspHbIe

U (puOpuIIIsipHbIE OEJIKHU, TPUOHBI.
XapakTepu3oBaTh OEIKH,

UX CTPYKTYPHYIO OPTaHU3aLHIO

U GyHKUMH (CTPYKTYypHas,
SHepreTHYecKas, CUTHaJIbHas,
peryJaTopHas, ABUraTeabHasl,
3amuTHas1, GepMEHTaTUBHAS ).
Ha3zbiBaTh XMMHUYECKHE OCHOBBI
dbopMHUpOBaHUS CTPYKTYP
OEJIKOBOW MOJIEKYJIbI.

[TpuBoauTH IpUMEPHI GUOPUIIIAPHBIX,
rJI00YJISIPHBIX OEJIKOB.

BhInonHATE KaueCcTBEHHbIE PEaKIUU
Ha 0OHapy>KeHHEe OEJIKOB

B KJIETKE; OOBSICHATH MOJyYSHHbIE
pe3yIbTATHI
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4.3 | Opranuueckue VYrnesoabsl. MoHOCaxapuisl, PackpbiBath cozep:kaHre TEPMUHOB
BEILECTBA KIIETKU — U Caxapu/ibl, OJUrocaxapuibl v Y ITOHSATUI: YIJIEBOJIbI, MOHOCAXapH/IbI,
YTIIEBOJIBI nonucaxapuabl. OOIIKH IJIaH CTPOSHUS | AMCAXAPUIBL, OJIMTOCAXAPUIBI,

U GU3NKO-XUMHUYECKUE CBOMCTBA HoJIMcaxapubl, II0K03a, pubo3a,
yraeBoAoB. buonornueckue GyHKIMU | A€30KCUpU003a, JIAKTO3a, MAJIbTO3a,
YTJIEBOJIOB. caxaposa, Kpaxmall, [JIMKOTEH,
JleMOHCTpanuK LIEJUTI0JI03A.
Tabauywl u cxemor: «CTpoeHHE KnaccuduimpoBats yrieBosl
MOJIEKYJI YTJIEBOAOBY 10 CTPOEHHUIO U MEPEYUCTATH UX
byHKIUY.
[IpuBOAMTH IPUMEPHI PA3TUUHBIX
YIJ€BOJIOB (MOHOCAXapU/IOB,
JUCaxapua0B, OJIUTOCAXapHJIOB,
MOJINCaXapHUIOB)

4.4 | Opranuueckue Jlunuast. ['mapodunsHO-TUApOPOOHBIE | PackpblBaTh cofepKaHNe TEPMUHOB
BEILICCTBA KIICTKU — coiictBa. Knaccudukanus Y MIOHSITUI: JINTIUIbL, TPUTITULEPUIBL,
JIUTTU B IUnuAOB. Tpurivuepuasl, (dbocdonunubl, BOCKH, CTEPOUIBI,

dbocdomunuibl, BOCKUA, CTEPOUIBI.
buonornyeckue QpyHkIuu
munuaoB. OOIIMe cBOMCTBa
OMOJOTHYECKUX MEMOpaH —
TEKY4eCTh, CIIOCOOHOCTh

K CaMO3aMbIKaHUIO,

MOy TIPOHHUIIAEMOCTb.
JlemoHCTpauuu

Tabauywl u cxemol: «CTpoeHHe
MOJIEKYJI JTUTTUIOBY

JUNONPOTEUHBI, TIUKOJIUIINABI.
KnaccuduuumpoBaTs Iunuabt

10 CTPOEHUIO; XapaKTEPU30BaTh UX
byHKIMH
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4.5

HyknenHnossie
KUCIO0THL. CTpoeHue
u pyukuu JHK,
PHK, AT®

Hyxkneunossie kucnotel. JJHK u PHK.
CrpoeHre HyKJIIEMHOBBIX KUCJIOT.
Hyxneoruael. [puaumn
KOMILUIEMEHTAapHOCTH. [ IpaBuito
Yapradda. Ctpykrypa JJHK — nBoiinas
Crupalib. MECTOHAXO0XKICHUE U
ounonorundeckue ¢pynkunu JJHK. Buas
PHK. ®ynkuun PHK B knerke.
Crpoenune monekyibl ATO.
Makposprudeckue CBs3U B MOJIEKYJIE
AT®. buonornueckue pynkuuu ATO.
BoccTaHoBiIEHHBIE TEPEHOCUHUKHU, UX
(YHKUIHHU B KIIETKE.

JlemoHCTpanuu

Lopmpemuwi: 1. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pankiun, @. Conrep,
C. Ilpy3unep.

Tabnuyst u cxemwvl: «HykinenHoBbIe
KHUCIIOTBDY, « CTPOEHHE MOJIEKYJIbI
ATD».

OobopyaoBanmne: XuMUYECKas OCyaa
1 000pyJI0OBaHUE.

Jlaboparopnasi padora
«HccnenoBanre HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3INYHbIX
OpraHU3MOB)

PackpeIiBaTh coiepkaHlE TEPMUHOB

U TIOHSTHUI: 1€30KCUPUOOHYKIIEHHOBAs
kuciota (JJHK), pubonyknennoBas
kucnora (PHK), nykneotun, Hykiaeo3u,
a30TUCTbIC OCHOBAHMSI, aJICHUH, TYaHUH,
LUTO3UH, TAMUH, ypaIui,
KOMILIEMEHTAPHBIE OCHOBAHUS,
anenosuntpudocdar (ATD),
MaKpO3pruYeCcKas CBA3b,
CEKBEHHUPOBAHHE, TCHOMHUKA,
TPAHCKPUNTOMUKA, TPOTEOMHUKA.
XapakTepu3oBaTh, OMUCHIBAThH

U CXeMaTHYECKU U300paxaTh CTPOCHUE
nykieoruaa JIHK u nBoitHO# criupanu
JIHK, cexBenupoBanue /JHK.
OnuchIBaTh MPOIIECC PETUIUKAIIUN
JIHK B Kj1€TK€ ¥ Ha3bIBaTh €T0
OMOJIOTUYECKOE 3HAUCHUE.
XapakrepusoBath Qpynkiuu JTHK.
Paznmuuate cTpykTypy U QyHKIIMN
PHK.

OnuchIBaTh NPOLIECC TPAHCKPUIILIHAH.
CpaBHUBATh HYKJIEUHOBBIC KHUCIOTHI
(JIHK u PHK).

XapakTepru3oBaTh 0COOCHHOCTH
ctpoenus u pynkuuu ATO.
DopMyIUPOBATH U OOBSICHATH TPUHIIUI
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KOMILIEMEHTAPHOCTH U TIPABUIIO
Yapradda

4.6 | Metoasl CTpYKTYpHOU 1 CrtpykTypHas GuoJIOTHS: PackpbIBaTh coqiep>kaHre TEPMUHOB
OHOoI0rHH OnoxuMHUYecKue U OMOPU3NIECKIE Y TIOHATHUI: MOJIETMPOBAaHUE,

HCCIIEIOBAHUS COCTaBa KOMIIBIOTEPHBIN JU3aMH.

Y IPOCTPAHCTBEHHOM CTPYKTYPBI [lepeunciaTh MepCrneKTUBHBIE

OMOMOJIEKYI. HAIPAaBJICHUS] HAYYHBIX HCCIIE0BaHUMN
B CTPYKTYPHOM OHMOJIOTHH, PACKPHIBATh
UX 3HAUEHUE JJIs1 MEIULIUHBI U
CEJIBLCKOI0 X0341CTBA

Nroro yacos 1o teme 10
S5 | Tema «CtpoeHue u QyHKIUM KJICTKN»

5.1 | TumbI KIETOK. 1 THIIBI KJIETOK: YyKapuOTHYECKAst PackpeiBaTh conepkaHue TEPMUHOB
[TpokaproTnueckas U pokapuotuyeckas. CTpyKTypHO- Y IOHSITU: MPOKApUOTHYECKAsI KIIETKa,
KJIETKa (GyHKUHOHATIbHBIE 00pa30BaHUS KJIETOYHAs! CTEHKA, MypeuH,

KJIETKH. (OTOCHHTETUYECKHE MEMOPAHBI,

Oco0eHHOCTH CTPOEHUS
rerepoTpodHOi U aBTOTPOHOMN
IPOKAPUOTUYECKUX KJIETOK. MecTo
¥ POJIb TPOKAPUOT B OMOIIEHO3aX.
JlemoHCTpauuu

Tabauywl u cxemor: «CTpoeHue
YKApUOTHYECKOMN KIETKH,
«CTpoeHne npoKapuOTHYECKON
KIICTKID)

CrpoeHne npoKapuOTHYECKOM KIETKH.
Kierounas crenka 6akTepuil 1 apxeil.

¢bnarenuH.

XapakrtepusoBaTh (hopMy

¥ pa3Mepbl TPOKAPHUOTHIECKUX KIICTOK;
GyHKIIMM TEHETHYECKOTO anmapara
MIPOKAPHOT.

OnuceIBaTh mporece
CIIOpPOOOpa30BaHMS, OTMEYATH €TO
3HAYCHUE JIJIs1 BBDKUBAHUS OaKTepuit
NP YXYIIICHUN YCITOBUN
CYIIIECTBOBAHMSI.

OnuceIBaTh pa3MHOKEHUE MPOKAPHOT.
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OueHuBaTh MECTO U POJIb TPOKAPHUOT
B OMOIIEHO3aX

52

Crpoenue
HYKapUOTHYECKON
KJIETKH.
[ToBepXHOCTHBIN
anmnapar KJIeTKU

CrpoeHnue u QyHKIMOHUPOBAHUE
YKApUOTHUYECKOMN KIETKHU.
[Tnazmatuueckas memOpaHa
(mnazmanemma). CTpykTypa
I1a3MaTUYECKOH MEMOpaHBI.
TpaHcropT BEWIECTB yepes
I1a3MaTHYECKYI0 MEMOpPaHy:
naccuBHbIU (MU y3us,
oOneruenHas qudPysus),
AKTUBHBIN (MIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIM TPaHCIIOPT).
[TorynponuiaeMocTb MEMOpaHBHI.
PaboTa Hatpuii-kaqneBoro Hacoca.
DHJIONNUTO3: TMHOIIUTO3, (haroIuTO3.
Ox3omuTo3. Kinerounas creHka.
CrpykTypa v GyHKIIUH KJIETOYHOU
CTEHKU pacTeHUM, rpuOoB.
JemoHCcTpanuu

Tabauue! u cxembl: «CTpoeHue
YKApUOTHYECKOMN KIETKH,
«CTpoeHue )KUBOTHOMN KIETKN»,
«CTpoeHHe pacTUTEIbHON KIETKI.
O6opynoBaHme: CBETOBON MUKPOCKOTT;
MUKpOTIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

PackpeIBaTh cojiep:kaHue TEPMUHOB

Y TIOHSATHH: TUTa3MaTHYeCcKasi MeMOpaHa
(mazmanaeMma), )KUJIKOCTHO-MO3andHas
MOJIe]Ib, MEMOpaHHBIE OCIIKU
(nepudepuueckre, UHTETpAIbHBIE),
TIIMKOKAIMKC, Tuddy3us, ocMoc,
aKTUBHBIA TPAHCIIOPT, HJIOIUTO3,
(haronuTo3, MUHOLUTO3, FK30LUTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTh 0COOCHHOCTHU
CTpoeHUs ¥ QYHKIIUH 3YKapUOTHICCKOM
KJICTKH; TPAHCIIOPT BEIIIECTB

4yepes MiIa3MaTHYeCcKyr0 MeMOpaHy:
ITACCUBHBIN U aKTHUBHBIN TPAHCIIOPT;
paboTy OeNnKOB-KaHAJIOB; paboTy
HATPHUI-KaJIMEBOT0 HACOCA; CTPYKTYPY
1 (YHKIIMH KICTOYHOU CTCHKH
pacTeHui u TpudoB
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IIpakTuyeckas padora
«3yyeHune CBOMCTB KJIIETOYHOU
MeMOpaHbI»

53

[MuTonnasma u ee
OpTaHOW/IbI

[utonnasma. Iluto3oius. LluTockemner.
JBmxeHne nuroria3Mbl. Opranouibl
kieTku. OTHOMEMOpPaHHBIE OPTAHOU/TBI
KJICTKH: SHJOIJIa3MaTUUECKas CETh
(BIIC), annapat ['onab1Ku, TU30COMBI,
ux cTpoeHue u GpyHkiuu. Bzaumocs3b

0,[[HOM€M6paHHBIX OpraHona0B KJICTKH.

Ctpoenue rpaHyiIsipHOrO pETUKYIIyMA.
Cunre3 pacTBopuMbIX 0ekoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHysipHBIN ) SHAOMIA3MATUYECKU N
petukyinyM. CekpeTopHasi GyHKIIHS
anmnapara ['onpku. TpancropT
BEIIECTB B KJIEeTKe. Bakyonn
PACTUTENBHBIX KIIETOK. KiteTouHbIM
cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOW/IbI KIETKU:
MUTOXOHAPUH, IacTubl. CTpoeHue
U QYHKIIUU MUTOXOHJIPUH U TUTACTH/I.
[TepBuuHbBIEC, BTOPUYHBIE U CIIOKHBIE
1acTUAb (POTOCUHTE3UPYIOIIUX
AyKapuoT. XJI0POIIACTHI,
XPOMOILIACTHI, T€HKOIIACTHI BHICIIIUX
pPaCTEHUN.

PackppiBath copeprkanrne TEPMUHOB

U MOHSATUMN: IUTOIUIa3Ma, IUTO301b,
IIUTOCKEJIET, KOMIApPTMEHTHI,
OpTaHOM/IbI, YHIOTIIIA3MAaTUYECKAsI CETh
(BIIC), anmmapat I'oab 1K, TH30COMBI,
BaKyO0JIb, pHOOCOMBI, aBTOJIN3,
BE3UKYJSIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KIIETOYHBIN COK, TYprop,
MUTOXOHJPHH, KPUCTHI, TUTACTHIBI,
XPOMOIUIACTHI, JISUKOTLIACTHI,
XJIOPOILJIACThI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeJIIa.
XapakTepu30oBaTh LUTOIJIA3MY
HYKapUOTUYECKON KIIETKHU;
KJIACCU(DUIIMPOBATH OPTAHOU/IBI

B 3aBHCHMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0JHOMEeMOpaHHbIE,
IByMeMOpaHHbIC, HEMEMOpPaHHBIE);
OMHCHIBATH (PYHKITUU KaXKOTO
OpraHou/ia B KJIETKE.

OOBSICHATH COOBITHS, CBI3aHHBIC

C BHYTPHUKJICTOYHBIM MTUIIIEBAPEHUEM,
€ro 3HaYeHUe IS OpraHu3Ma.
OtmeyaTh 3HAYCHHUE IUTOCKETETA;
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JdemMoHcTpauuu

Ilopmpempwi: K. C. MepeKKOBCKUH,
JI. Maprynuc.

Tabauywl u cxemol: «CTpoeHHE
DYKapUOTUYECKOU KIETKHY,
«CTpoeHue )KMBOTHOMN KIETKNY,
«CTpoeHue pacTUTENBHOMN KIETKNY,
«CTpoeHrne MUTOXOHAPHUMY.
Ob6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.
IIpakTnuyeckas padora
«3yyeHue IBUKEHUS
[UTOIJIA3MbI B PACTUTEIbHBIX
KJIETKaX).

JlabopaTropnasi padora
«HMccnenoBanue mia3zmMoinsa

1 JICTIa3MOJIN3a B PACTUTEIIBHBIX
KJIETKaX»

XapaKTEepU30BaTh €r0 AIIEMEHTHI
(MHKPOTPYOOUKH, MUKPO(DUITIAMEHTHI,
IPOMEXYTOUHBIE (PUITAMEHTHI), UX POJIb
B )KM3HEJEATEIbHOCTH KIIETOK U TKaHEM

54

HememOpanHnbie
OpPTaHOU/IBI KIICTKH

HememOpaHHbIe OpraHOU b KIIETKH
CrpoeHnue 1 PyHKIIUU HEMEMOPaHHBIX
OpPTraHOUJOB KJIETKHU.

PuGocompl. MbIlieqHbIC KIETKH.
MukpoTtpyOouku. KneTouHbrit ieHTp.
CtpoeHue U JBIKEHHUE KT'YTUKOB

U pecHHuYeK. MUKpOTpyOOUKH
uuTorasmsl. LleHTproIs.

PackppiBaTh cosiep>kaHre TEPMUHOB

Y TIOHATHM: prbocoMa, IoIrucoma,
MUKPOTPYOOUKH, TYOYJIMH, KIETOYHBIN
LEHTp (LIEHTPOCOMA), IIEHTPHUOJIH,
1eHTpocdepa, KryTuku, peCHUYKH,
0a3ajgbHOE TEIbIIC.
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JdemMoHcTpauuu

Tabauywl u cxemor: «CTpoeHue
YKUBOTHOM KJIETKN», « CTpOoCHUE
PACTUTEIBLHOU KIETKU

Xapaktepu3oBaTh HeMEeMOpaHHbIE
OpraHOUIbI KJIETKH, UX CTPOCHHE

1 QyHKIIUU

5.5 | Crpoenue u pyHKIUU SAnpo. O6on0uKa si1pa, XpOMaTHH, PackpriBaTh copepkaHue TEPMUHOB
Aaapa KapHuoIlIa3Ma, SIAPBIIIKH, UX CTPOCHUE | M IOHITHU: SIPO, siepHast 000JI0vKa,
U GyHKIUH. S nepHbIii OETKOBBIM sJIepHBIE MOPbI, HyKJIEOIIa3Ma
Matpukc. [IpoctpancTBeHHOE (kapuoIuia3ma), reHOM, XpOMaTHH,
pPacnoJIoKEHUE XPOMOCOM YXpOMaTHH, F€TEPOXPOMATHH,
B MHTEp(a3HOM sizIpe. AJIPBILIKO, XPOMOCOMBI, LICHTPOMEPA,
benku xpoMaTuHa — TUCTOHBI. KMHETOXOP, KJIETOYHBIE BKJIFOUCHHS.
KneTounsle BKiItOueHUsI. XapakTepu3oBaTh KJIIETOYHOE SIIPO Kak
JleMOHCTpanun LEHTP yNpaBICHUS
Tabnuyvl u cxemol: «SAnpo» KU3HEIEATEIbHOCTBIO KIIETKHU;
reHEeTUYECKUI anmnapar KJIEeTOK
AYKapHuoT, CTPOCHUE U (PYHKITUU
XpPOMOCOM.
OnuceiBaTh CTPYKTYPHI SApa U UX
B3aMMOCBSI3b C OpraHOUIAMHU
LUTOILIA3MBbI
5.6 | CpaBHUTENBHAS CpaBHUTENbHAA XapaKTEPUCTUKA XapakTepu30BaTh TUIIbI KIETOK
XapaKTepUCTHKA KJIETOK DYKapHoT (pacCTUTEIBHOM, 9YKApUOT: paCTUTENbHAs, )KUBOTHAs,
KJIETOK DYKapuoOT YKUBOTHOM, TPUOHON). rpuOHasi.

JlemoHCTpauuu

Tabauywvl u cxemol: «CTpoeHHE
AYKAPUOTUUYECKOUN KIETKH,
«CTpoeHue )KMBOTHOU KJIIETKI,

CpaBHHBaTh MEXIy CO00M CTpOeHUE
U KU3HEEATeTLHOCTD
DYKapUOTUYECKHUX KICTOK M POJIb
MIPOKAPHOT B OMOIIEHO3aX
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«CTpoeHue pacTUTEIbHON KIETKIY.
Ob0opyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIIpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGopaTtopnas pabora

«M3yuenne cTpoeHus KIIETOK
Pa3JIMYHBIX OPraHU3MOBY

Hroro yacos 1o teme 8
6 | Tema «O0MeH BellecTB M IPpeBpalleHNe JHEPTHH B KJIETKe
6.1 | OOmeH BemecTB — 3 AcCUMUWISIINS U JUCCUMMIIALINS — PackpriBaTh cofiepkaHuE TEPMUHOB
MeTad0IN3M JIBE CTOPOHBI METa00JIM3MA. U TIOHSITHUI: OOMEH BEIIECTB

Tunel oOMeHa BeniecTB: aBTOTPODHBINA | (METabOIN3M), ACCUMUJISIIUS
1 rerepoTpodHbIi. YyacTue kuciaopoaa | (aHaboJM3M), UK TUIACTUYECKUM

B OOMEHHBIX TIpolieccax. O0OMEH, TUCCUMUIIAIMS (KaTaOOIU3M),
DHepreTuueckoe 00ecneyeHne KJIETKU: | WJIM SHEPTeTUYECKU 0OMEH,
npespaiienie AT® B 0OMEHHBIX aBTOTPO(BbI, TeTepOTPO(dbI, aHAIPOOHI,
nporeccax. @epMeHTaTUBHBII a’poObl, PEePMEHTHI, AKTUBHBIN IICHTP,
XapaKkTep peaknii KIETOYHOr O cyOcTpaTHas cneuu(UuIHOCTb,
MeTtabonn3zma. epMeHThI, UX Ko(hepMeHTbI, OETTKH-aKTUBATOPbI
CTPOCHHE, CBOMCTBA U MEXaHU3M 1 OEJKU-UHTUOUTOPBI.

nercteus. Kopepmentsl. Otnuuus [lepeuncasaT 0cOOEHHOCTH
(epMEHTOB OT HEOPTaHUYECKUX MJIACTUYECKOTO M SHEPreTHUECKOTO
KaTan3aTopoB. beaku-akTHBaTOPHI oOMeHa B KJIETKE; yCTaHaBJIMBATh

U OCJIKU-UHTUOUTOPBI. B3aMMOCBS3b MEKYy IIJIACTUYECKUM
3aBUCUMOCTB CKOPOCTH U DHEPTreTUYECKUM OOMEHOM.
(hepMeHTaTUBHBIX PEaKIINil PaznuyaTh TUIIEI OOMEHA BEILIECTB:

OT Pa3NIUYHbIX (PAKTOPOB. aBTOTPO(HBIN U FETEPOTPOPHBIN.
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JdemMoHcTpauuu

Tabauywl u cxemol: «POTOCUHTESY,
«DHEpPreTUYECKUil 0OMEH»,
«buocunres 6enkay», «CTpoeHue
dbepMeHTay, « XeMOCUHTE3Y.
Ob0opyaoBaHme: CBETOBOM MUKPOCKOIT;
000py0BaHUE JJIs1 TPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX
MUKPOIpENapaToB.

JlabopaTopnasi padora

«/3yueHune KaTaJIuTUIEeCKOU
aKTUBHOCTU (PePMEHTOB (Ha IpUMEpe
amMuiIa3bl WM KaTaiasbl)y.
JlaGoparopnas padora

«M3yuenne pepMEeHTaTUBHOTO
pacluierieHus IEPOKCH1a BOJAOPOaa

B PACTUTEJbHBIX U )KUBOTHBIX KJIETKAX)

[Toka3bIBaTh POJIb KUCIOPOIA

B OOMEHHBIX IPOIECCAX.
CxemaTHuecku U300pakaTh CTPOCHUE
dbepmenra.

OTtnnyath hepMEHTHI

OT HEOPTraHWYECKUX KaTaIn3aTOpPOB

Y OIIPEAEIIATD UX POJIb

B ()yHKIIHOHUPOBAHUH KUBBIX CUCTEM, B
IIPOMBIIUICHHOCTH, B MEAULIMHE,

B IIOBCETHEBHOM KU3HU YEIIOBEKA.
CTaBUTB YKCIIEPUMEHT I10 BBISIBJICHUIO
KaTaJIMTUYECKON aKTUBHOCTU
NEPOKCUIA3bI, AMHUIIA3bI, OOBICHSITH
IIOJIyYEHHBIE PE3YJIbTAThI

6.2

ABTOTpO(HBINA THIT
0oOMeEHa BEIIECTB.
doTtocHuHTE3

IlepBUYHBIN CUHTE3 OPraHUYECKUX
BEILECTB B KJIETKE.

DOTOCUHTES.

Poub x51opornacToB B mpouecce
¢dotocunreza. CBetoBas

U TeMHOBas (as3bl.
[TpoaykTBHOCTH (hOTOCUHTE3A.
Brustare paznudHbx (pakTopoB

Ha CKOPOCTh (POTOCHHTE3A.
3nadenue poTocuHTE3A.

PackppiBaTh copepkaHne TEPMUHOB

U TIOHATHI: (hOTOCUHTE3, (pa3bl
dboTocuHTe3a (CBETOBAs, TEMHOBAs),
dhoTtonus, pochopuinpoBanue, UK
KansBuna, HAJI®+ (mepeHocumnk
BOJIOPO/IA).

XapakTepru30BaTh IIACTHYECKUIT 0OMEH
Kak 3Tan o0I1ero oOMeHa BEIeCTB;
coObITUSI OTOCHHTERA (PEaAKIIUU
CBETOBOI U TEMHOBOM (ha3); poiib
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JdemMoHcTpanuu

Topmpemuwi: ]1. Ilpuctiu,

K. A. Tumupsizes.

Tabnuywvl u cxemvt: «DOTOCUHTE3Y

XJIOPOIUIACTOB B IPOLIECCE
dhoTocuHTE3A.

BbISIBISITE NPUYMHHO-CIIEICTBEHHBIC
CBSI3U MEXIY MOTJIOIIEHUEM COJIHEUHOU
HHEPTUU XJIOPOPHUIITIOM U CUHTE30M
Mosekyna ATO.

CpaBHUBATH UCXO/IHBIC BELIECTBA,
KOHEUHbIE MTPOAYKTHI U YCIIOBUS
IIPOTEKAHUS PEAKI[MI CBETOBOU

U TEMHOBOM (pa3 porocuHTe3a.
VYcraHaBaMBaTh B3aMMOCBS3b MEKY

(hOTOCUHTE30M U JIbIXaHUEM; CBETOBOM
1 TEMHOBOM peakiusMu (OTOCUHTE3a.
OrnennBaTh 3HaUeHUE (DOTOCHHTE3A
IUTS KU3HU Ha 3emMiie

6.3

ABTOTpO(HBINA THIT
oOMeHa BEIECTB.
XEMOCHUHTE3

XEeMOCHUHTE3.

Pa3Hoo06pa3ue oprann3mMoB-
XEMOCUHTETUKOB:
HUTpUPULUPYIOIIHE OaKTepUH,
XKene300aKTeprn, CepoOaKTepuH,
BOJIOPOJIHbIE OaKTepuu. 3HAUCHUE
XEMOCHUHTE3A.

JlemoHCTpauuu

Ilopmpemuwi: C. H. Bunorpajckuii,
I'. A. 3aBap3uH.

Tabauywvl u cxemvt: «DOTOCUHTE3Y,
«XEMOCHHTE3

PackpbiBath coqiepskaHre TEPMUHOB
Y TIOHSITUNA: XEMOCUHTE3.
OOBIICHUTH CYIITHOCTh XEMOCHUHTE34,
pacKpbIBaTh €T0 3HaUCHUE B Onocdepe.
[IpuBOINUTH TPUMEPHI
XEMOCUHTE3UPYIOIIUX OakTepuit
(auTpudumpyromme OakTepuw,
XKene300aKTepun, cepoOaKTepun,
BOJIOPOJIHBIE OAKTEPUH)

1 XapaKTEePU30BaTh X
KU3HEIESATEIILHOCTD.

CocTaBisaTe ypaBHEHUS PEaKIUn
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JlaGopaTtopnas pabora
«CpaBHeHue rpoieccoB (POTOCUHTE3a
U XEMOCHUHTE3a»

XEMOCHHTE3A.
CpaBHUBaTh XeMOCHUHTE3
¢ (h)OTOCUHTE30M

6.4

DHepreTU4ecKui
oOMeH —
JTUCCUMUIISTIHS

AHa3poOHBIE OpraHu3Mbl. Bub
opoxxenust. [IpoayKTel OPOKEHUS U UX
HCTIOJIb30BaHUE YEIIOBEKOM.
AHa’pOOHBIE MUKPOOPTaHU3MBI KaK
00BEKThI OMOTEXHOJIOTUHU U
BO30yAuTENN OOJIE3HEM.

AspoOHBIC OpraHU3MBbl. DTaIlbI
HHEPIreTUIECKOro OOMEHa.
IToaroroBuTenbHBIN dTAl. | TUKOIN3 —
OECKHCIOPOIHOE paCICIIICHUE
TJIFOKO3BI.

buonornyeckoe oKuciaeHUE, NN
KJIETOYHOE JAbIXaHue. Posib
MHTOXOHAPHN B IIpoLieccax
OMOJIOTUYECKOTO OKUCIICHUS.
[Mukinyeckue peakuum.
OxucnurensHoe pochopuupoBaHue.
[IpeumymiecTBa a3poOHOTO My TH
oOMeHa BEIIECTB Mepe] aHaIPOOHBIM.
D} hHeKTUBHOCTH YHEPTreTHUSCKOTO
oOMeHa.

JemoHCTpanuu

Ilopmpempwi: B. A. DHrenbrapar,

I1. Mutuenn.

PackppiBaTh copepkanrie TEPMUHOB

Y TIOHSTHI: ATAITbl SHEPTETHIECKOTO
0oOMEHa — IMOATOTOBUTECIIHHBIMN,
OCCKHUCIOPOIHBIN (aHA3POOHBIN),
KHUCIIOPOJHBIN (a9pOOHBIN); TIIMKOIU3,
OporkeHue, OMOJIOTHYECKOE OKUCIICHUE
(mpixanue), uukia Kpeobca,
OKHCIUTENbHOE PochHOopHIINpOBaHUE,
MPOTOHHBIN IPaJIUECHT, TPOTOHHAS
AT®-cunTasa.

[lepeuncnaTb 0COOEHHOCTH
DHEPTETUYECKOTO OOMEHA B KIIETKE.
OnuceIBaTh ATAIbl YHEPTETUIECKOTO
obmeHa (TToArOTOBUTEIBHBIN,
OECKHUCIOPOIHBIN, KUCTOPOIHBIN )

U CPaBHUBATH UX MEXKIY COOOM.
XapaKkTepru30BaTh PEaKIUH TIHKOJIN3A,
OpOKEeHMS, KJICTOYHOTO JIBIXaHHUS.
YcTaHaBIMBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJIETOUYHBIM JIbIXaHUEM
U cuHTe30M Mosekyn ATO.
CocTaBisATh ypaBHCHHUS! OCHOBHBIX
ATANOB PHEPTETUIECKOTO OOMEHA

B KJICTKE.
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Tabnuyvt u cxemvi: «IHEpreTUdeckuii | PaccunmThIBaTh SHEPIETUUECKYIO

0OMEHY. 3¢ (HEKTUBHOCTH TJIMKOIU3A U

JlaGopaTtopnasi paGora OHMOJIOTHYECKOTO OKHCIICHUSI.

«CpaBHEHHUE MPOLIECCOB OPOKEHUS U Ha3zpIBaTh HCXOTHBIC BEIIECTBA,

JIBIXAHUSD) KOHEYHBIC MTPOTYKTHI M YCIOBHSI
MPOTEKAHUS PEaKIIUi YHEPTETHUECKOTO
oOMeHa.

CpaBHHBaTh YHEPTETHICCKYTIO

3 PEeKTUBHOCTH OECKUCIOPOIHOTO
1 KHCIIOPOJIHOT'O ATAllOB KOHECYHBIC
MPOTYKTHI M YCIIOBHS TIPOTEKAHMS
peaKIuii JHEPreTHIECKOTo OOMeHa
DHEPreTUYECKOro ooMeHa

Hroro yacos no teme 9
7 | Tema «HacaeacrBeHHasi HHGOPMALNS U Peau3alus ee B KJIETKe»
7.1 | Peakuun MaTpu4HOTO 2 Peakiiuy MaTpu4HOTO CHHTE3A. PackpsiBaTh coep:;kanue TEPMUHOB
CUHTE3a [IpyHIMI KOMIUIEMEHTAPHOCTH Y MIOHATHN: T€H, TEHETUYECKUI KO/,

B PEAKLMSAX MATPUYHOTO CHHTE3A. KOJIOH (TPHILIET), CTON-KOJIOHBI,
Peannsanus HacinenCTBEHHOU MaTpuIa, MAaTPUYHBIA CHUHTE3,
uHpopmanuu. ['eneTnueckuit kox, ero | Tparckpunims, PHK-momumepasa,
cBoiicTBa. Tpanckpunuus — MIPOMOTOP, CIUIAUCUHT, UHTPOH, DK30H.
matpruuHbii cuaTe3 PHK. [TpuHnmmns: XapakTepu3oBaTh pEaKLUA MaTPUIHOTO
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, | CUHTE3a, CBOMCTBA F€HETUYECKOT0 KOJIa.
AHTHUIAPAJIIEIBHOCTD, OrnuceIBaTh TaNbl TPAHCKPUTILIUU
ACUMMETPUYHOCTb. Y TPAHCJISILIUN;, YCTAaHABINBATh
JleMoHCTpaLun B3aMMOCBSI3b MATPUUHBIX PEAKIUI
Topmpem: H. K. Konb1os. B KJIETKE; CXeMaTU4YECKH U300paxaTh
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Tabauywl u cxemol: «bruOCUHTE3
Oeika», «I eHeTHYEeCKHUI KO

MaTpUYHBIE PEAKIIUU TPAHCKPUIIIUN
U TPAHCIIALIUU.

Pemate Ouonornyeckue 3aaaqu

Ha ONpEJETICHUE MOCIEA0BATEIbHOCTH
nykieotu0B JIHK u MPHK, npumensisa
3HAHMS O PEAKIUSIX MATPUYHOTO
CUHTE3a, TEHETUYECKOM KO/IE,
MIPUHIIAIIE KOMIUIEMEHTAPHOCTH

7.2 | Cunre3 Oenka TpaHcisiuuys U ee Jranbl. Y4dacTue PackpsIBaTh cojiep:kaHuE TEPMUHOB
tpancnopTHbix PHK B 6uocunTese Y IOHSITUM: TPAHCIISALNS, AHTUKOJIOH,
Oenka. YcnoBusa OnocuHTe3a Oeska. TPHK, amunoamuin-TPHK-cunTeTasa
KonupoBanne aMmuHOKHCIOT. Posib (komaza), monuprubdocoma (IoJImcomMa).
pubocom B OmocuHTEe3€ OeKa. XapakTepu30BaTh CBOMCTBA
JleMOHCTpaun F€HETUYECKOr0 KOJIa.
Tabauyvt u cxemwvl: «buocunTes OnuchIBaTh ATAIbl TPAHCISALUN
Oenkay, «I eHeTHYEeCKHi KO U CXEMaTUYeCKH N300paxarhb
MaTpUYHBIE PEAKIIUN TPAHCIISILIUH.
Pemates Onosornueckue 3agaun
Ha onpenaeneHne anTukoqoHoB TPHK,
MOCJIe0BaTEIbHOCTH AMUHOKHUCIIOT
B MOJICKYJI€ OesIKa, TPUMEHSISI 3HAHUSI
0 peaKIUsIX MAaTPUUYHOTO CUHTE3A,
TF€HETUYECKOM KOJI€, IPUHIIUIIE
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3mbl Opranu3zaiusi reHoMa y MpoKapuoT PackpbiBath coiep:kaHle TEPMUHOB

IKCTPECCHH ICHOB

H 3YKapHoT. PGFYJ'ISH_II/I?I AKTHUBHOCTH

r€HOB y IpoKapuoT. ['unore3a onepoxa

Y TIOHATHUI: OIIEPATOP, ONEPOH,
CTPYKTYPHBIE T€HBI, IPOMOTOP,
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(®. XKaxko0, XK. Mano).
Perynsiius o0OMEHHBIX POIIECCOB
B KJIeTKe. KieTouHbIl roMeocTas.
JdemMoHcTpauuu

Tabnuywvl u cxemovi: «brnocuHTE3
Oenkay, «I eHeTHUEeCKHUI KO

permpeccop.
OnuceIBaTh CTPYKTYPY T€HOMA
MPOKAPHUOT; XapaKTepU30BaTh padoOTy
WHIYIIUOCIEHOTO U PETPECCHOETHFHOTO
OIepoHa.

Breinensite cTpyKTypHYIO

U PeryJIsITOPHBIC YaCTH T'eHa dyKapHoT.
CpaBHUBaTh IPOLIECCHI IKCIIPECCUU
T'CHOB Y TIPOKAPHOT M DYKAPHOT.
XapaKTepru30BaTh THIIOTE3Y ONEPOHA
(d. KakoO, XK. Mano).

OnuceIBaTh MEXaHU3M IO ISP KAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmonnas
ouosorus

Bupycel — HekieTouHbie POPMBI )KU3HU
u oOnuratHble apa3uthel. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB,
PETPOBUPYCOB, OaKkTeprnodaros.
BupycHsbie 3a00s1eBaHMs YeI0OBEKa,
JKUBOTHBIX, pactennil. CITN /I,
COVID-19, conmnansHbIe

U MEAUITMHCKUE TTPOOIIEMBI.
JleMoOHCTpaL U1

Ilopmpem: ]1. 1. IBaHOBCKUH.
Tabnuywvl u cxemol.: «I'eHETUUECKUM
Ko/, «Bupycey, «baktepuodarmy.
IIpakTnueckas padora
«Co31aHre MOJEIN BUPYCa»

PackpbIBaTh coziepkaHre TEPMUHOB

Y TIOHSTHI: BUPYC, BUPHOH,
CepJLieBUHA, Kancui, oOpaTHast
TPAHCKPUIILUS, PETPOBUPYCHI,
O0akTeprodar, BUpyc UMMYHOAEPUIIUTA
yenoseka (BUY), npupoaHo-ouarosbie
MH(DEKIHH.

XapakTepu3oBaTb BUPYCHI,
PETPOBUPYCHI U OaKkTeprodaru Kak
BHYTPHKJIETOYHBIX [TAPA3UTOB
MPOKApHUOT U IYKAPUOT.

W3naraTh runoTe3bl 3BOJIOLIMOHHOTO
IIPOUCXO0KJIEHHS BUPYCOB.

OnuceIBaTh MEXAHU3M B3aUMO/ICUCTBHUS
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BUpYCa U KIETKH, UHPEKINOHHBIN
BUPYCHBIH ITPOILIECC.
XapakTepu30BaTh MEXaHU3MbI
BEPTUKAJIbHON U TOPU30HTAIIBHOU
nepeiaur BUPYCOB; 3a00JIEBaHUS
’KUBOTHBIX U PACTCHHI, BBI3bIBAEMBIEC
BHUPYCaMHU.

Ha3biBaTh BUpYCHBIE 3200JI€BaHMS,
BCTPEYAIOLIUECS Y YEJIOBEKA: TPUIII,
KJIEIIEBOM HHIIEPaJIUT, FeNaTuT,
COVID-19, CITN.

Co0mroath mpaBuiia MOBEICHUS

B OKpYXaroUend MPUPOTHOM Cpese, MEP
npo(UIAKTUKU PACTIPOCTPAHEHUSI
BHUPYCHBIX 3a00JIeBaHMi1 (B TOM YHCIIE
BUY-undexiun)

Wtoro yacoB no teme 9
8 | Tema «’KuzHeHHBI HMKJ KJIETKN»
8.1 | )Ku3HeHHBIH UK 1 KJ1eTOuHBIN UKIIL, €ro MepruoIbl PackpeiBaTh coziepxaHnne TEPMUHOB
KJIETKH u peryssinus. Matepdasza u MuTo3. Y TIOHSITUN: KJIETOYHBIN LIUKJL,

OcoOeHHOCTH TTPOIIECCOB,
MpOTEKAIIUX B HHTEp(ase.
IToaroroBka KJIETKHU K JEJICHUIO.
IIpecunreTnyeckuin
(MOCTMUTOTUYECKHUI ), CHHTETUUECKU I
Y IOCTCUHTETUYECKU I
(MPeMHUTOTUYECKUI ) TIEPUO,TBI

unTepdasa.
[TepeuncisiTh Mepro bl JKU3HCHHOTO

HUKJIAa KJIICTKH U XapPaKTCPU30BaTb
IMPOTCKAOIIKUC B HUX IIPOLCCCHI
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uHTephasbl.

JleMoOHCTpaLun

Tabauywl u cxemwvl: «KU3HCHHBIA HUKIT
KJIETKW», « MUTO3»

8.2

MaTpuuHbIN CUHTE3
JIHK. Xpomocomsl

Martpuunsiii cunre3 JJHK —
perukanus. [[puHIUIBI perIuKaum
JAHK: komruieMmeHTapHOCT®,
MOJTYKOHCEPBATUBHBIN CUHTE3,
AHTHUIIAPAIIIENBHOCTE. MexaHu3m
permukanuu JJTHK. Xpomocomsl.
Crpoenue xpomocom. Tenomepsl

U TeJioMepasa. XpOMOCOMHBIN Ha0OP
KJIETKH — KapuoThM. JUnimon eI

U TaIIOUIHBIA HA0OPHI XPOMOCOM.
I'omonornunsie Xxpomocomsl. [1ooBbIE
XPOMOCOMBI.

JleMoOHCTpaLun

Tabauywl u cxemol: «KU3HESHHBIN KT
KJIETKN», «CTPOEHUE XPOMOCOMY,
«Pemmukanms [JTHK».

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHKpoIpenaparsl: «MuUTO3 B KJIIETKaxX
KOpELIKA JIYKa».

Jlaboparopnasi padora

«3yueHune XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

PackpeiBaTh cosiepaHue TEPMUHOB

Y TIOHSATHUI: pEeTUTMKALIHS
(pemyrmKaus), KOMIJIEMEHTapHOCTb,
AHTUIIAPAIJIEIBHOCTb,
JAHK-nonumepasa, Tenomepa,
pEITMKaIMOHHAs BUJIKA, XPOMOCOMa,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, LIECHTPOMEPA,
KapUOTHIL, TATUIOUAHBIN U JUTUIOWTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepuzoBaTh CTPOCHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETTUKALIUN
JIHK u naBaTh uM coepKaTebHYIO
XapaKTEPUCTHKY.

OrnuchIBaTh MEXaHU3M PETUTUKAIIUN
JTHK.

CxemaTu4ecku n300paxaTh CTPOCHHUE
MeTadazHoil XPOMOCOMBI.

Paznnuars XpoMOCOMBI

Ha MHKpompenaparax

1 MUKpodoTorpapusx
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8.3 | JleneHHE KICTKH —
MHUTO3

[enenue knetku — Muto3. Ctaguu
MHUTO3a U IPOUCXOSIINE B HUX
nporeccel. Tumbl Muto3a. Kaprokunes
U IUTOKUHE3. bruonornueckoe
3HAYECHHE MUTO34.

JleMoOHCTpaLun

Tabauywl u cxemol: «KU3HSHHBIN [TUKIT
KIIETKN», «CTPOEHUE XPOMOCOMY,
«Pemmukanus JTHK», «Mutosy.
O0opyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKpornpenapatsl: « MUTO3 B KJIETKaxX
KOpELIKa JIyKa».

JlabopaTopnasi padora
«Habntonenrne MuTOo3a B KJIETKax
KOHYHMKA KOpeIlKa JTyKa (Ha TOTOBBIX
MUKpOTpenaparax)»

PackpbiBath cosiep>kaHre TEPMUHOB

U MOHATUNA: MUTO3, IIpoda3za, meTadasa,
aHadasa, Tenodasza, KapUOKUHE3,
IIUTOKWHE3, BEPETECHO JICJICHUS,
MeTtadasHas IJ1acTuHKa, 00po3/aa
JICJICHUS.

[lepeuncasTh MocieI0BaTeTLHOCTD
CTaauil MUTO3a U OMKCHIBAThH
MPOUCXOJIAIINE HAa HUX MPOIIECCHI.
CpaBHHBaTh 0COOEHHOCTH IPOTEKAHUS
MHUTO3a B PACTUTEIbHBIX U JKUBOTHBIX
KJIETKaX.

OOBSACHITH OMOJOTUYECKUI CMBICT
MHUTO3A.

Paznuuarts cragnm Muto3a

Ha MHUKpoTMpenaparax

1 MUKpodoTorpapusx

8.4 | Perynsuus
YKU3HEHHOTO I[IUKJIa
KJIETOK

Perynsnus MUTOTHYECKOTO LIMKJIA
kieTku. [IporpamMmmupyemas kiieTouHas
rudenpb — aronTo3.

Knerounoe s1po, XpOMOCOMBHI,
(GbyHKIIMOHAIbHAS T€HOMHUKA.
JlemoHCTpauuu

Tabauywl u cxemol: «KU3HSHHBIN [TUKIT
KJIETKN», « CTPOCHHUE XPOMOCOM»,
«Permkanusa JTHK», «Mwuto3s»

PackpsiBaTh copepikaHue TEPMUHOB
Y IMIOHATHI: aronTo3, mpoaudeparus,
g depeHIpOBKa.
XapakTepu30BaTh PEryISLHIO
MHTOTHYECKOTO IIMKJIa KICTKH.
OOBACHATH OMOJIOTHUECKHUHN CMBICIT
3aIpOrpaMMHUPOBAHHOMN KJIIETOYHON
ru0deny — aronTo3a.

VY cranaBinuBaTh B3aMMOCBSI3b MEXKTY
TOMEOCTAa30M KJIETOK M UX THOEJIBIO

HToro yacosB 1o teme
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9 | Tema «CTPOEHUE U ®YHKIINU OPTAHU3MOB»
9.1 | Opranusm Kax euHOE 1 buonorunyeckoe paznoodpaszue PackpbIBaTh coqiep>kaHre TEPMUHOB
LEJI0e opranu3moB. OJHOKIJIETOUHBIE, Y TIOHATUH: OPraHu3M, OpraH,

KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE
OpraHU3MBl.

Oco0eHHOCTH CTPOEHUS

U KU3HEICSATEIbHOCTH OJTHOKJIETOUHBIX
oprann3MoB. bakrepuu, apxen,
OJIHOKJIETOYHBIE TPUOBI,
OJIHOKJIETOYHBIE BOJIOPOCIH, IPYTHE
npoTUCThI. KoJlOHHANIbHBIE OPTaHU3MBI.
B3anmocBs13b yacTeld MHOTOKJIETOYHOTO
opranu3Ma. TKaHU, OpTraHbl U CUCTEMBbI
opraHoB. OpraHusM Kak €JUHOE EI0E.
I'omeocras.

JleMoOHCTpaL U1

Tabauywvl u cxemot: «OTHOKICTOUHBIC
BOJIOPOCN», « MHOTOKJIETOYHBIE
BOJIOpOCHNY, «bakTtepuny,
«ITpocreiimmey, «Opranbl IBETKOBBIX
pacteHunii», «CUCTEMBI OPraHOB
MTO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHee CTpOEHHE HACEKOMBIX».
O6opynoBaHme: CBETOBOI
MHUKPOCKOIT; MUKPOTIpEnapaThl
OJIHOKJIETOYHBIX OPTraHU3MOB; KUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHU;

OpraHeJuIbl, CACTEMa OpPraHoOB, ammapar,
(yHKUIHOHAJIbHAS CUCTEMA, TOMEOCTA3.
IlepeuncaaTb CTPyKTypHO-
(YHKIIMOHAJIbHBIE YaCTU
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPTraHU3MOB.

XapakTepHu30BaTb 0COOEHHOCTH
CTPOEHUS U KU3ZHEAEATEIbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHMAJIBHBIX, MHOTOKJIETOYHBIX

Y MHOTOTKAaHEBBIX OPraHU3MOB.
CpaBHuBaTh MeX 1y cOO0M
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHbIE U MHOTOTKAHEBbIE
OpPraHHU3MBI

67




®enepanpHas pabouast nporpamma | buomorus. 10-11 kmaccs! (yriayOneHHbBIH YPOBEHB)

repOapuu pacTeHUHN pa3HbIX
OTJIEJIOB; BJIAXKHBIE MPETIApaThI
’KUBOTHBIX

9.2 | Tkanu pacTteHun Tkanu pactenuid. Tunel pacTUTENbHBIX | PackpeiBaTh comepxaHnne TEPMUHOB
TKaHel: oOpa3oBaTenbHasi, TOKPOBHAsS, | U MOHSATHI: TKaHb, SMUEPMUC, TPOOKa,
MPOBOJIAIIAS, OCHOBHAS, KOpKa, J1y0, IpeBeCUHa, JPEBECUHHBIC
Mexannueckas. OcoOeHHOCTH BOJIOKHA, JTyOSsTHBIC BOJIOKHA, COCY/IBI,
CTpoeHUs, PYHKIUHN U PACTIOIOKEHUS KaMEHHUCTHIE KIIETKH.
TKaHEN B OpraHax pacTCHUMU. XapakTepu3oBaTh TUIIBI PACTUTEIBHBIX
JlemoHCTpanuu TKaHeW: oOpa3oBaTeibHas, TOKPOBHASI,
Tabauywl u cxemol: «TkaHu pacTeHui», | MPOBOMAIIAS, OCHOBHAS, MEXaHHMYECKA;
«Opranbl IIBETKOBBIX PACTEHUI», MEePEUUCIIATh OCOOCHHOCTU UX CTPOCHUS
«KopneBble cucteMby, « CTpoeHHE Y BBITIOJTHSIEMbIE (PYHKIIUU
cTe0s1», « CTpOCHHE JINCTOBOM
MJIACTUHKI.
OobopyaoBaHme: )KUBbIE SK3EMIUISIPHI
KOMHATHBIX PaCTE€HUN; CBETOBOMN
MHKPOCKOII; MUKPOTIpENapaThl TKAHEH.
JlabopaTopHas padora
«3yueHue TkaHen pacTEHUID)

9.3 | TkaHu KUBOTHBIX TkaHU )KUBOTHBIX U YEJIOBEKA. PackpsiBaTh coep:xkaHue TEPMUHOB

Y 4EeJIOBEKa Tunbl )KUBOTHBIX TKAHEW: Y TIOHSITUN: MUTEIINN, CEKPET,

AMUTENUANbHAS, COCTUHUTENIbHAS,
MbllIeuHast, HepBHas. OcoOeHHOCTH
CTpOCHHsI, PYHKIIHIA 1 paCIIOIOKECHUS
TKaHEW B OpraHax >KMBOTHBIX

U YeJIoBeKa.

MBIIIEYHBIE BOJIOKHA, HEMPOH,
HEUPOIJIHS.

XapakTepu30BaTh TKAHU JKUBOTHBIX

Y YEJIOBEKA: DIUTEIHAIIbHAS,
COCAUHUTEIIbHAS, MBIILIEYHAs, HEPBHAS;
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JdemMoHcTpauuu

Tabnuyvl u cxemol: «Txkanu
AKUBOTHBIX», « CKEIJIET UEJIOBEKAY,
«IInmeBapurenbHas cucTeMay,
«KpoBeHocHas cucremay,
«/lpixarenbHas cucremay, «HepBHas
cucrteMay, «Koxay, «MpliieuHas
CUCTEMAY.

Oo0opynoBaHme: CBETOBOM MUKPOCKOTIT;
MHUKpOTMpenapaTsl TKaHEH.
JlaGoparopnas padora

«M3yuenne TkaHen JKUBOTHBIX)

MCPCUNUCIIATH 0COOEHHOCTH MX CTPOCHUA
U BBITIOJIHACMBIC q)YHKHHH

94

Opranbl. CucTemMbl
OpraHoB

Opransl. BereratuBHbie

Y T€HEpAaTUBHBIE OPTaHbl PACTCHUI.
OpraHbl ¥ CUCTEMBI OPTaHOB
JKUBOTHBIX U 4yesioBeka. OyHKIUU
OpPraHoB U CUCTEM OPTaHOB.
JemoHCcTpanuu

Tabauywl u cxemwl: «Opraisl
LIBETKOBBIX pacTeHUI», « KOpHEBBIE
cucteMbl», «CTpoeHue cTeOIs»,
«CTpoeHue TMCTOBOM TIJIACTUHKN,
«CxkemeT uemoBeKay,
«ITummeBapurtenbHas CUCTEMA,
«KpoBeHocHas cucremay,
«/JlpIxaTenpHass CHCTEMAY,
«BpiaenurensHas cucreMay, «HepBHas

PackpriBaTh copepkanue TEpMUHOB

Y TIOHSATHUM: OpraH, KOpeHb, MOOET,
IIBETOK, TNIOJ, CEMSI, TTIOJIOBBIC JKEJIC3HhI,
TMOJIOBBIE TTPOTOKH, KOIYJIATUBHBIE
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHBIC

Y TEHEPATUBHBIE OPraHbl PACTCHUMN,
COMATHUYECKHUE U PETYJISITOPHBIE OPTaHbI
’KUBOTHBIX; TIEPEUUCIISITE OCOOCHHOCTH
WX CTPOCHUS U BBIMIOJIHSIEMbIE (DYHKIIUH.
YcranaBnuBaTh B3aUMOCBSI3U MEKITY
CTPOEHHEM OPTaHOB U X (PYHKITUSIMHU.
PaznuyaTth BUIIBI TKAHEM, OpTraHbl

Y CUCTEMBI OPTaHOB, B TOM YHUCJIE
YyeJI0BEKa, Ha MUKpOIIpenaparax,
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CUCTEMAY, « JHIOKPUHHASI CUCTEMAY. BJIQXKHBIX IIpenaparax, repoapusx
OO6opynoBaHMe: 5KHBBIEC YK3EMILISPHI 1 MukpodoTorpadusx, Tadiaumax,
KOMHATHBIX pacTEHUM; repoapuu MOJCIISIX U MYJISKaX

pPaCTEeHUI pa3HbIX OTAEIOB; CKEJIEThI
MMO3BOHOYHBIX; KOJUICKIIUU
0eCrO3BOHOYHBIX JKUBOTHBIX; BIIAXKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YEJI0BEKa.

JlaGopaTopHnas padora «3yuyeHue
OpPTaHOB LIBETKOBOTO PACTCHUS

Omnopa Tena 1 Omnopa Tena opranuzmoB. Kapkac PackpriBaTh cojiepkaHue TEPMUHOB

OpraHU3MOB pactennii. CKeaeThl OTHOKJIETOYHBIX Y TIOHSITUM: OTIOPHBIE CUCTEMBI,
Y MHOTOKJIETOYHBIX JKUBOTHBIX. 000J104KH KIETKH, GUOPHUILIBI, KapKac,
Hapy»xHblii 1 BHYTPEHHUH CKEJIET. HaPY>KHBIN CKEJIEeT (XUTUHOBBIM
CtpoeHue U TUIIBl COEJUHEHUSI KOCTEH. | TIOKPOB), THAPOCTATHUCCKHUI CKEJIET,
JlemoHCTpanuu BHYTPEHHHI CKEJET, KOCTH (JJINHHBIE,
Tabnuyvt u cxemvi: «CTpoeHUE KOPOTKHE, IJIOCKUE), COCTUHEHUS
cTebs», «CTpoeHue JTUCTOBOM KOCTEH, HEMOABUKHBIE (IIIBHI),
MJTACTUHKNY, « CKEJIET YEJI0BEKay. MOJTYTIOJBH>KHbBIE, TOJBUKHbBIC
Oo0opynoBaHme: CKENEThI (cycTaBbl), OTIEIbI CKEIETa
MTO3BOHOYHBIX; BIIAKHbIE IPENapaThl MMO3BOHOYHBIX )KMBOTHBIX: Y€pEIl,
JKUBOTHBIX; CKEJIET YEJIOBEKA; 0CEBOI ckeneT (M03BOHOYHUK, TPYAHAS
PAKOBUHBI MOJIJTFOCKOB; KOJUIEKIIUU KJIETKA, XOpJia), Mosica KOHEYHOCTEH,
HACEKOMBIX, UTJIOK0XHUX CBOOOTHBIC KOHEYHOCTH.

OnuceIBaTh HApYXHBI U BHYTPEHHUI
CKEJIETBI )KUBOTHBIX, CTDOCHHUE U TUIIbI
COEIMHEHHUS KOCTEH.
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VY cTaHaBIMBaTh B3aUMOCBSI3U MEXKY
CTPOEHUEM OIIOPHBIX CUCTEM U UX
(YHKIUSMU B OPTaHU3ME.

CpaBHHBaTbh CTPOCHUE ONIOPHBIX CUCTEM
PACTEHHI U )KUBOTHBIX

9.6

JIBH>KEHME
OpraHu3MOB

JIBr>keHue opranu3MoB. [[Brxenue
OJIHOKJICTOYHBIX OPTaHU3MOB:
aMe0O0uTHOE, )KTYTUKOBOE, PECHUYHOE.
JIBMKeHHE MHOTOKJIETOUHBIX
PACTEeHMI: TPOTTM3MBI M HACTUH.
JIBrKeHre MHOTOKJIETOUYHBIX
’KUBOTHBIX M YEJIOBEKA: MbIIIICUHAS
cucrema. Pedurexc. CkelleTHbIC MBIIIIIIBI
U uX pabora.

JleMoOHCTpaL U1

Tabnuywvl u cxemot: «OTHOKICTOUHBIC
BOoJIOpocany, «lIpocrenimey,
«CTpoeHue MbIIbD, « MblllIeuHas
CHUCTEMay

PackpriBath comeprkaHne TEPMUHOB
Y TIOHATHN: TBUKCHUE, TBUTATEIIHHBIC
OpTraHeJUTbI, TBIKEHUE TTPOCTEUIITNX
(amebouHOE, KTYTUKOBOE,
PECHUYHOE), IBUKCHUE PACTCHUN
(Tpomnu3Mbl, HACTUH ), MBIIIICYHbIC
CUCTEMBI (COKpATUTEIIbHBIC
BOJIOKOHIIA, KOKHO-MYCKYJIbHBIN
MEIIOK, CKEJIETHAasI MyCKYJIaTypa),
CKeJIeTHAsl MBIIIIIa (MBIIIIEYHOE
BOJIOKHO, MHO(HOpuILIa), BEICIINE
JBUTATEIIBHBIC IICHTPHI, PA00Ta MBIIIIII
(nBUTaTeNbHAsL, COMATHYECKas),
MBIIIIEYHOE YTOMIICHUE.
XapakTepu30BaTh BUIbI JBUKEHUS
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX
OpraHU3MOB.

OnuceIBaTh CKEJIETHBIC MBIIIIIHI U KX
pabory.

YcranaBnuBaTh B3aMMOCBS3b

MEXIy CTPOCHHUEM OTIOPHBIX CUCTEM
U IBWKCHUSMHA OPTraHU3MOB
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9.7 | Ilutanue opraHu3MoB ITutanue oprann3zmos. [lormomenne PackpsIBaTh cojiep:kaHuE TEPMUHOB
BOJIbI, YIJIEKHCIIOTO ra3za Y MIOHATHI: IUTAaHUE, NTUILIEBAPEHUE,
Y MUHEPAIBHBIX BEIIECCTB PACTCHUSIMHU. | IUIIEBAPUTEIbHBIC BAKYOJIH, KUIIICUHAS
[Tutanue >KMBOTHBIX. MOJIOCTh, MUIIEBAPUTEIbHAS TPYOKa,
BHyTpHUII0JIOCTHOE ¥ BHYTPUKIIETOUHOE | TTHINEBAPUTEIILHBIA TPAKT,
nuueBapenne. [lnTanue mo3BOHOYHBIX | MUIIEBAPUTEILHEIE JKENIE3B,
AKUBOTHBIX. OTIENBI MUILEBAPUTEIIHLHBIE COKH.
MUILEBAPUTEIHHOTO TPAKTA. XapaxkTepu3oBaTh MUTAHUE )KUBOTHBIX;
[TuieBapuTEIBHBIC JKETE3HI. BHYTPHUIIOJIOCTHOE U BHYTPUKIETOUHOE
[TumeBapuTenbHas CUCTEMA YEIOBEKA. | THIIEBapEHUE.
JleMOHCTpaun Paznuuate Ha U300paKeHUAX (CXeMax,
Tabnuyel u cxemvi: TaOIUIIaX, MyJISKAX ) OT/AEIIBI
«Ku11e4Homon0CTHEIE, MUIIEBAPUTEIHHOTO TPAKTA
«IInmeBapurenbHas cucremay, «CxeMa | U MUILIEBAPUTEIBHYIO CUCTEMY
IUTAHUS PACTEHUI. YEJI0BEKaA.
OO0opynoBaHMe: XUBbIEC IK3EMIULSIPBl | Y CTaHABIMBATh B3aUMOCBSI3U MEKIY
KOMHAaTHBIX PACTEHMI; 000PYJOBAHUE | CTPOCHHEM OPraHOB MHUIICBAPCHUS
JUIS1 IGMOHCTpAIMK MOYBEHHOTO
Y BO3AYIIHOIO MUTAHUSI PACTEHUM,
pacuierieHus Kpaxmania u OeJIKOB
o JeiicTBueM (hepMEeHTOB

9.8 | JIpixaHue opraHu3MoB Jlpixanue opranu3MoB. JlpIxanue PackpriBaTh conepxaHre TEpMUHOB

pacTteHui. /[pIxaHne )KUBOTHBIX.
Juddy3us razoB uepes moBepXHOCTh
kieTku. KoxkHoe apIxaHue.
JlpixaTenpHasi moBepXHOCTh. JKabepHoe
Y JIETOYHOE JIbIXaHue. [[prxanue

Y TIOHATH: nbIxaHue, muddysus,
KO)KHOE JIbIXaHUe, OPTaHbl JIbIXaHHUs,
IbIXaTelbHbIE IBYKEHHS, bIXaTeIbHbIN
IIEHTP, JICTOYHbIE 00BEMBI, KU3HESHHAS
€MKOCTD JIETKUX.
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MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DOBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHUS
JIETKUX TTO3BOHOYHBIX )KMBOTHBIX.
JIpIXaTeapHass CUCTEMA YEJIOBEKA.
MexaHu3M BEeHTHISILIMM JIETKUX Y IITHIL
Y MJICKOTIUTAIOMUX. Perynsius
nbIxaHus. JlpIxareabHble 00bEMBI.
JlemoHCTpanuu

Tabauyvt u cxemol: «JlpIxatenbHas
CUCTEMAY.

Oo6opynoBanme: 000py0BaHUE

JUIS1 JEMOHCTPAIIMU OIBITOB

10 U3MEPEHUIO )KU3HEHHON €MKOCTHU
JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JIBIDKCHUU

XapakTepu30BaTh AbIXAHUE PACTEHUN;
JbIXaHUE )KUBOTHBIX M YETIOBEKA.
OnuceIBaTh 3BOJIIOIIMOHHOE
YCIIOKHEHUE CTPOCHMUS JIETKUX
MMO3BOHOYHBIX )KUBOTHBIX.

Paznnuathk Ha M300paKeHUAX (CXemax,
TabIuIax, MyJsbKax) JbIXaTeIbHYIO
CUCTEMY YEJIOBEKA.

OnuchIBaTh MEXAHNU3M BEHTUISIIUU
JIETKUX Y OTUI U MIIEKOMUTAIOLINX.

VY craHaBIMBaTh B3aUMOCBSI3U MEKIY
CTPOCHUEM OPTraHOB JIBIXaHUS U UX
(GyHKUMSIMU B OpraHU3Me

9.9

TpaHncnoprt BelecTs
Yy OPTaHU3MOB

TpaHcHIOPT BELIECTB Y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTIOPT BEUIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ OpraHsbl.
KpoBeHocHas cuctema mo3BOHOYHBIX
JKUBOTHBIX U yenoBeka. Cepaue,
KPOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBoobparieHus.
DBOJIFOLIMOHHBIE YCIIOKHEHUS
CTPOCHUS KPOBEHOCHOU CHUCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX.

PaGoTa cepama u ee perymnsiusi.

PackpbiBath copepkanrne TEPMUHOB
Y TIOHSITUNA: TPAHCIIOPT BELIECTB,
TPAHCTIIOPT Y PACTCHHM, KPOBEHOCHASI
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIieHue, Kpyru
KpOBOOOpAIIICHUS, CePACYHBIN UK,
auMdooOparienue, mumda,
TuM(paTUIECKUE COCYIbI,
TUM(ATHIECKHE Y3IIbl, BHYTPCHHSS
cpena opraHusma.

XapakTepru30BaTh TPAHCIIOPT BEIIECTB

73




®enepanpHas pabouast nporpamma | buomorus. 10-11 kmaccs! (yriayOneHHbBIH YPOBEHB)

JdemMoHcTpauuu

Tabauywl u cxemwvl: «Oprassl
LIBETKOBBIX pacTeHui», «KopHeBbie
cucteMbl», «CTpoeHHEe cTe0Is»,
«CTpO€eHHE JINCTOBOM MIIACTUHKNY,
«KpoBeHocHas cucreMay,
«KpoBeHOCHbIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX)

y pacTeHui U 0€CIO3BOHOUYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.

Paznuuathk Ha M300paKeHUX (CXxemax,
TabauIax, MyJisiKax) KPOBEHOCHYIO

U IUM(PATHYECKYIO CUCTEMY YeJIOBeKa.
YcranaBnuBaTh B3aUMOCBSI3H

MEK]ly CTPOCHHEM OPraHOB
KpOBOOOpAIICHUS U UX PYHKIIUSIMU

B OpraHU3Me

9.10

Brinenenue
Yy OpraHu3MOB

Beinenenue y oprann3sMoB. Beiienenue
y pacTeHul. Briienenue y UBOTHBIX.
CoxkparturenbHbie Bakyoiau. OpraHbl
BbIiesIeHNs. PUIIbTpaLMsl, CEKPELHs U
oOpaTHOE BCAaChIBAHHE KaK MEXaHU3MbI
paboThI OpraHoB BoieneHUs. CBsI3b
MOJIOCTH T€JIa C KPOBEHOCHOM

Y BBIICJIUTEILHON CHCTEMaMH.
Brinenenre y mo3BOHOUHBIX YKHBOTHBIX
u yenoseka. [louku. Ctpoenue

1 QYHKIIMOHUPOBaHKE HEPpOHA.
O6pa3oBaHNe MOYH Y YEJIOBEKA.
JemoHCTpanuu

Tabnuyvl u cxemol: «BplienuTenbHas
CUCTEMa»

PackpbIBaTh cofiepKaHue TEPMUHOB

Y TIOHSITHUI: BbIIEJIEHUE, TYTTaluUs,
JIUCTOMA/T, COKPATUTENbHBIE BAKYOJIH,
W3BUTHIE KaHAJIbIIbI, 3B€314ATHIE
KJIETKH, BBIJICIUTEIbHBIE TPYOOUKH,
MaJbIIUTUEBBI COCY/IbI, IOYKH,
MOYETOYHUK, MOUYEBOMU IMy3bIPb,
He(dpoH, MoYa.

XapakTepu30BaTh IPOLECC BBIICICHUS
Yy PaCTEHUH U )KUBOTHBIX.

Paznuuate Ha N300pakeHUsIX (cXeMax,
TabNMIaxX, MyJIsKaxX) BbIACIUTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuceiBaTh MEXaHU3M
(GyHKUIMOHUPOBaHUS HEPPOHA; MPOLIECC
00pa3oBaHUs MOYH.
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Y cTaHaBnMBaTh B3aMMOCBSI3U MEKITY
CTPOEHHEM OpPraHOB BBIJCJICHUS U UX
GYHKUMSIMU B OpraHU3Me

9.11

3amura y OpraHu3MoB

3amnuTa y OpraHu3MoB. 3alluTa
Y OJTHOKJIETOYHBIX OPTaHHU3MOB.
Criopbl OakTepHil U HUCTHI
npocTteimux. 3amumra y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. KYTI/IKYJ'Ia.

CpencTBa NacCUBHOM U XUMUYECKOMN
3aUThl. ODUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MPOU3BOJIHBIE. 3alIUTa OPTraHU3Ma

ot Oosie3Heil. IMMyHHas cuctema
yesoBeKa. KileTouHbIl U ryMOpabHbIN
MMMYHUTET. BpoxKIeHHBIN

U TIPUOOPETEHHBIN crienuuaecKkuit
UMMYHHUTET. Teopurs KIOHAIBHO-
cenekTuBHOTrO nMMyHutera (I11. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanutenbHble OTBETH OPraHU3MOB.
Ponb BpoXXI€HHOTO IMMYHHUTETA

B Pa3BUTUU CUCTEMHBIX 3200JI€BaHUIA.
JemoHCTpanuu

Tabnuyvl u cxemoi: «Koxay,
«mmynurtery, «CTpoeHue cTeO,
«CTpoeHue JIMCTOBOM TJIACTUHKW

PackpriBath coneprkaHe TEPMUHOB

Y IOHSATHUI: KaICyJia, SH0CIOpa, IIUCTA,
KyTHKYJIa, CPEJCTBA MTACCUBHOMN
3aIUTHI, CPEJCTBA XUMUICCKOU
3aIllUThI, KO’KHBIE TTIOKPOBBI,
UMMYHUTET, UIMMYHHAs CHCTEMA,
aHTUTEH, aHTUTEJIO.
XapaKTepru30BaTh BUJIBI 3AIIATHI

Y OJTHOKJIETOUHBIX ¥ MHOTOKJIETOYHBIX
OpPTaHU3MOB.

OnuceIBaTh CTPOEHUE KOKHBIX
MMOKPOBOB M MX MTPOU3BOIHBIX.
Paznuuate Ha n300pakeHusX (cxemax,
TabNMIaX, MyJISKax) OpraHbl
UMMYHHOM CHCTEMbI YEJIOBEKa.

Y cTaHaBIMBaTh B3aMMOCBSI3U MEKTY
CTPOEHUEM OPTaHOB 3aIUTHI U UX
GyHKIHUSIMU B OpraHU3Me
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9.12

Paznpaxxumocts
U PEryJIsiIus
y OpraHu3MOB

Pa3npaxuMoCTh U perysuus

y Opranu3mMoB. Pa3znpaxxumMocTb

Y OJJTHOKJIETOYHBIX OPTraHU3MOB.
Takcucel. PazapaxumMocCTs U perynsuus
y pactenui. PocToBbIe BelecTBa U ux
3HAYCHHUE.

Hepsnas cucrema u pedaekropHas
peryJsnus y )kuBoTHbIX. HepBHas
CUCTEMA U €€ OTAEINBI. JBOJIOLMOHHOE
YCIIO)KHEHUE CTPOCHUSI HEPBHOU
CUCTEMBI Y )KMBOTHBIX. OT/IEIIbI
TOJIOBHOT'O MO3Ta IO3BOHOYHBIX
XKUBOTHBIX. Peduiekc u pepnexropras
nyra. be3ycioBHbBIE U yCIIOBHBIE
pedeKchl.

I'ymopanbHas perysanus

Y SHJOKPUHHAS CUCTEMA )KUBOTHBIX

1 yenoseka. JKene3pl 3HTOKPUHHON
CHUCTEMBI U X TOPMOHBI. JlencTBue
rOPMOHOB. B3auMOCBsA3b HEPBHOM

Y SHJIOKpUHHOM cucteM. [ mnoranamo-
runodu3apHasi CucTema.
JlemoHCTpauuu

Ilopmpem: N. I1. 11aBnos.

Tabauywl u cxemol: «CTpOCHHUE THIPHDY,
«Ctpoenue mwianapun», «BHyrpennee
CTPOEHUE JI0KIECBOTO YEPB»,

PackpriBaTh cofiepkaHuE TEPMUHOB

Y TIOHATUH: Pa3ApaKUMOCTh,
peryJisus, TaKCUChl, POCTOBbBIE
BEILECTBA (AyKCHUHBI), HEPBHAS CUCTEMA,
pedueKTOpHast perysius, peguiekc,
pedaexkTopHas ayra, mepeaHuil MO3T,
IPOMEXYTOUHBIM MO3T, CPEIHUN MO3T,
MO3KE€4OK, IIPOJOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHAsI CHCTEMA,
ryMOpaJIbHAsl pEryJIsiLusl, TOPMOHBI,
SHAOKPHHHAS CUCTEMA, THIIOTAJIaMO-
runousapHasi CUCTEMA.
XapakTepu3oBaTh pa3IpaKuMOCTb

Yy OJTHOKJIETOYHBIX OPTaHU3MOB

U pe(IEKTOPHYIO PETYIIALINIO

y JKUBOTHBIX.

Pa3znnuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJsiKax ) HEPBHYIO CUCTEMY
U €€ OTJEJbl; OT/IEJIbI TOJIOBHOIO MO3ra
MO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPAJIbHYIO PETYIIALINIO
y JKUBOTHBIX.

Pa3znnuathk Ha M300paKeHUAX (CXxemax,
TabNIMIaX, MyJIsSKax) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKa.
Ha3spiBath sxeme3b1 3HIOKPUHHON
CHCTEMBbI UeJIOBEKa U BhIpabaThIBaeMbIe
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«Hepsnas cuctema poeio», «HepBHas
cUCTEeMa JIATYIIKN», « HepBHas cuctema
IpecMBIKaromuxcsy, « HepBHas
cuctema ntuiy, «HepBHas cucrema
MIIEKOTTUTaromux», « HepBHas cucrema
YeJIOBEKA», « IHTOKPUHHAS CUCTEMAY,
«Pedaekey.

Ob6opyaoBanme: MOJICIIM TOJIOBHOTO
MO3Ta Pa3TNYHbIX JKHBOTHBIX

UMHU TOPMOHBI.
OnuceiBaTh ACMCTBUE TOPMOHOB.

VY cTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPraHOB HEPBHOMN

Y DHAOKPUHHOM CUCTEM U UX
(GYHKIUSIMU B OPTaHU3ME.
XapakTepru30BaTh IBOJIIOLUOHHOE
YCIIO)KHEHUE CTPOCHMS HEPBHOM
CUCTEMBI y )KUBOTHBIX

Htoro yacos no teme 17
10 | Tema «PASMHOXEHUE U PABBUTHUE OPI'"AHU3MOB»
10.1 | ®opMbl pa3MHOKEHUS 1 DopMBbI Pa3MHOKEHUSI OPTaHU3MOB: PackpriBaTh conepkanue TEpPMUHOB
OpraHu3MOB Oecnosioe (BKJIIOYast BEreTaTUBHOC) Y TIOHATUH: PA3MHOXXEHUE, IPOCTOE

1 noJyioBoe. Bupr Oecrioioro
pPa3MHOKEHUS: TTIOYKOBAHUE,
CIOPYJISLMS, (PparMEHTAIIHS,
KJIOHHPOBaHHE.

JemoHCcTpanuu

Tabauyvt u cxemwl: «BeretaTuBHOE
pa3MHOKeHHe», « TUITBI 0€CIoIoro
pa3sMHOXEHU», «Pa3MHOKEeHHE
XJIaMHAIOMOHAIBI», «Pa3MHOXKEHHE
9BIJICHBI», «Pa3MHOKEHUE THIPHD)

JIeJICHHE, TIOYKOBAHUE, CIIOPYJISALINS,
BETETATUBHOE Pa3MHOKCHHE,
dbparmMeHTanys, KIOHUPOBAHUE, TAMETHI,
criepMaTo3ou/i (CriepMuid), sleKeTka,
3Ur0Ta, KOHBIOTAIIHS.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
1 TTOJIOBOT'O Pa3MHOKEHUS OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTb U (POPMBI
0ecroyoro pa3MHOKEHHSI OPTaHU3MOB;
OMOJIOTHYECKOE 3HAaUCHUE OECIIOIoro
Pa3MHOXKECHUSL.

Paznnuarts cniopy kak
CHEIUATN3UPOBAHHYIO KJICTKY,
MpeHa3HAYCHHYO 11 O€CTI0I0T0
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Pa3MHOXEHUS, U CIIOPBI OAKTEPUH.
OOBICHATH IPEUMYIIIECTBA TTOJIOBOTO
Pa3MHOXEHUS HaJ| OECTIOIBIM.
PackpbIBaTh poJIb KJIOHUPOBAHUS

B CEJICKIIMU U CEIICKOM XO35ICTBE

10.2

[TonoBoe
Pa3MHOXKEHUE.
Meiio3

[TomoBoe pazmuoxenue. [1osoBbie
KJICTKHU, UK TaMeThl. Meito3. Ctaguu
Mmeio3a. [loBenenune xpomocom

B Mero3e. Kpoccunrosep.
buonornueckuii cMbICT Meiio3a 1
TMIOJIOBOTO TIporiecca. Menos u ero
MECTO B )KU3HCHHOM IIHKJIC
OpraHU3MOB.

JlemoHCTpanuu

Tabauywvl u cxemot: «Mero3»,
«XpOMOCOMBD»

PackpwIBatTh cojiepKaHue TEPMUHOB

Y IIOHATHI: M€ii03, OMBaJICHTHI,
KPOCCHUHI'OBEp, UHTEPKUHE3,
HE3aBUCHUMOE PaCIpPEICICHUE;
KPOCCHUHTOBED.

Pa3nuuate Ha U300pakeHUsIX (cxemax,
Ta0JauIax ) U MUKpOIIpernapaTax 3pesibie
MTOJIOBBIE KJIETKU MJICKOTTUTAOIINX

Y OpraHbl pa3MHOKEHUSI BBICIITUX
PaCTEHUN.

PackpsiBaTh CyIIHOCTB M€H03a,
XapaKTEPU30BaTh €r0 OTACIbHBIC
CTaJuHu.

Ornpenensate MecTo Meno3a

B )KU3HEHHBIX IIUKJIAX PA3IUYHBIX
OpraHU3MOB.

OOBACHITH OMOJIOTUYECKUI CMBICT
KPOCCUHTOBEPA, OMKUCHIBATH €TO
MEXaHU3M.

CpaBHHMBATH MEHWO3 C MUTO30M;
pasyinyaTh OT/ACJIbHBIC UX CTAIUU

Ha MUKpOTperapaTax u n300pakeHHsIX
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(cxemax, TabHIIax).
PackpsIBaTh BOIOIIMOHHOE 3HAUYCHHUE
MOJIOBOTO Pa3MHOKEHHUSI OPTAaHU3MOB

10.3 | 'amerorenes. [IpenzapossiiieBoe pa3BUTHE. PackpbiBaTh cofiep>kaHre TEPMUHOB

ObpazoBanue ["ameTorenes y »uBOTHBIX. [los10BBIE U TIOHSITHUI: TAMETOI'€HE3,
Y Pa3BUTHUE MOJIOBBIX xene3bl. OOpa3oBaHuE U pa3BUTHUE CIIepMaToOreHes3, O0reHe3, CEMEHHUKH,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaToreHes SUYHUKH, CTIEPMATOTOHUH,
1 ooreHes. CTpoeHue MOJIOBBIX KIIETOK. | CIIEPMATOINTHI, CTICPMATH/IBI,
Onnoa0TBOpEeHHE U SMOPHUOHAIIEHOE CIIEPMAaTO30U/Ibl, OOTOHUU, OOIUTHI,
pa3BUTHE KUBOTHBIX. CIIOCOOBI MOJISIPHBIE TeJblIa, SUIIEKIIeTKA,
OIUIOJJOTBOPEHUS: HAPYKHOE, aKpocoma.
BHyTpeHHee. [[apTeHorenes. [lepeuuncnsath cTaguu raMeToreHe3a
JleMOHCTpaun y JKMUBOTHBIX.
Tabauywl u cxemol: «I'ameTorenesy, OnuceiBaTh NPOLIECC TAMETOTEHE3A
«CTpoeHue alIeKIeTKn U €ro MepUo/ibl, CTPOSHUE MOJOBBIX
U CIIEpPMATO30UIaY. KJIETOK.
O6opyaoBaHme: CBETOBOM MUKpOCKOI; | Paznuuars 0COOEHHOCTH
MUKpOIpenapaThl SUIEKIETOK U criepMaToreHe3a U 0oreHesa.
CIEPMATO30MIOB. OnuchIBaTh MPOIECCHl OCEMEHEHUS
JlaboparopHasi padora «/13yuenue Y OTJIOJOTBOPEHHUS, Pa3HBIE BAPHUAHTHI
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX | APTEHOTE€HE3a
MUKpOTIpenaparax»

10.4 | UequBuyamsHOE NHnuBuayanbHOE pa3BUTHE PackpriBath copepkanrne TEPMUHOB
pa3BUTHE OpraHU3MOB (OHTOTEHE3). Y MOHSITUH: OTIJIOJ0TBOPEHUE, 3UTOTA,
OpraHU3MOB — DOMOpUOIOTHS — HAyKa O Pa3BUTHH Oyactomep, aKpOCOMHas peaKIus,
OHTOTEHE3 oprann3MoB. CTaauu SMOpHOTEeHE3a MPOHYKJIEYC, MAPTEHOTEHE3,

JKUBOTHBIX (Ha IPUMEPE JISATYIIKH).

aMOpHOTeHe3, IpodIieHue, O1acTyna,
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Hpobnenue. Tumbl gpobeHus.
Ocob6enHocTy ApOoOICHUS
MJIEKOITUTAIOMINX. 3apOIbIIICBhIC
JUCTKU (TacTpynsiius). 3akiiajaka
OpPTaHOB M TKaHEW U3 3apOBIIIEBBIX
JUCTKOB. B3anMHOE BIMsSHUE YacTeu
Pa3BUBAIOIIETOCS 3apOIbIIIa
(aMOpHOHaNIbHAS UHYKITHUS ). 3aKJIaIKa
IJIaHa CTPOCHUS JKMBOTHOTO KaK
pe3yJIbTaT HePAPXUUECKUX
B3aMOJIENCTBUN reHOB. Bimsgaue

Ha YMOPHOHAIBLHOE Pa3BUTHE
Pa3IMYHBIX (DAKTOPOB OKPY KArOIIEH
Cpepbl.

JleMoOHCTpaL U1

Ilopmpem: X. llIneman.

Tabauywt u cxemovr: «OCHOBHBIEC CTA I
OHTOTE€HE3a».

Oob6opynoBanme: moaenb «Luki
Pa3BUTHS JIAT YK

MopyJa, racTpyia, Helpyna,
OpraHoreHes, 3KToJiepMa, Me30/iepMa,
HHTOJIEpMA, 11EJIOM, HEPBHAS TPYOKa,
Xopa, KuiieuHas Tpyoka.
Onpenensats SMOPHOHATIBLHBIN EPUOJ
pa3BUTHUS OpPraHU3Ma U OMHUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npo0sieHust — 00pa3oBaHUe
OJTHOCIIOMHOTO 3apO/IbIIIa — OJIaCTYIbI;
3aBHCHUMOCTH X0/1a ApOOIeHUS

OT KOJIMYECTBA )KEITKA B THIIECKIICTKE;
racTpyJsiUIO U OPTaHOT€HE3.
OOBsICHATH ATanbl AUPHEPEHIIMPOBKU
TKaHel, 00pa30BaHuUsl OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYJIISALUIO
AMOPHUOHATILHOTO PAa3BUTHS;
JAETEPMUHAIIIIO ¥ SMOPUOHAIBHYIO
UHAYKIINIO; TeHETUYECKUI KOHTPOJIb
pa3BUTHSL.

O060CHOBBIBATH BPEHOE BO3/ICHCTBHE
TabauyHOTO JIbIMa U aJKOTO0JI Ha X0
AMOPHUOHAIILHOTO

U IOCTAOMOPHOHATBHOTO Pa3BUTHUS
Opranm3ma 4eioBeKa

10.5

Poct u pasBurue
YKUBOTHBIX

PocT u pa3BUTHE KUBOTHBIX.
[TocTaMOpHOHATBHBIN TTEPHO/I.

PackpriBaTh conepkaHue TEpPMUHOB
U TIOHSITHUM: OHTOI'CHE3,
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[IpsiMmoe u HenpsIMOe pa3BUTHE.
Pa3zButne ¢ meramopdozom

y 0€CII03BOHOYHBIX U TTO3BOHOYHBIX
YKUBOTHBIX. bronoruueckoe 3HaueHue
MPSIMOTO W HEMPSIMOTO Pa3BUTHUS, X
pacnpoCTpaHeHue B pupoe. Turbl
pocTa KUBOTHBIX. DAKTOPHI PETYIIALINT
pOCTa )KUBOTHBIX U YesioBeka. Ctaauu
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS

y ’KMBOTHBIX U 4esioBeKka. [lepnopl
OHTOr€He3a yesioBeka. CTapeHue

U CMEPTh KaKk OMOJIOTMYECKUe
IIPOLIECCHI.

JleMoOHCTpaLun

Tabauyvt u cxemor: «lIpsimoe

U HenpsiMoe pas3BuTue», «Passutue
MaiCcKoro xxyka», «Pazsutue capanum,
«Pa3BuTHE JATYIIKWY.

IIpakTuyeckas padora

«BpIsiBIEHME IPU3HAKOB CXOJICTBA
3apOAbIIIEH TO3BOHOYHBIX YKUBOTHBIX)

MOCTAMOPHUOHAIBHOE PA3BUTHE,
MeTtamop (o3, TMYMHKA, POCT, CTApECHUE,
CMEPTb.

XapaxkTepu3oBaTh MOCTAIMOPUOHATBHBII
MepUOJ pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBL.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE

Y €r0 TIEPUO/IBI.

WN3narate coaep:kaHue Teopun
CTapeHUs1 OPTraHU3MOB.

OOBACHITH OMOJIOTUYECKUI CMBICT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasMHOXeHue
Y Pa3BUTHUE PACTECHUU

Pa3zmHOkeHHe U pa3BUTHE PACTECHUM.
["ameTtodut u ciopodur. Meitos

B )KU3HEHHOM IIMKJIE PACTEHUM.
OObpazoBaHue crop B IIpolecce Meio3sa.
['amerorenes y pacTeHum.
OI1U10I0TBOPEHUE U PA3BUTHE

PackpeiBaTh conep:kaHue TEPMUHOB
U TIOHATHUI: TameTodur, criopodur,
AHTEPUIUH, APXETOHUH, 3aPOCTOK,
Meracnopa, 3apObIIIEBbI MEIIOK,
CUHEPIUAbl, AHTUIIOIbI, MUKPOCIIOPA,
MbUIBIEBOE 3€PHO, IBOMHOE
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PACTUTENIBHBIX OPTaHU3MOB. J[BOMHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX
pactenuii. OOpa3oBaHKE U PA3BUTHE
ceMeHU.MexaHu3Mbl peryJisaiuu
OHTOI€HE3a Yy PACTCHUH U JKUBOTHBIX.
JleMoOHCTpaLun

Ilopmpem: C. I'. HaBamuH.
Tabauywl u cxemwvl: «JIBoliHOE
OIUIOJJOTBOPEHUE Y LIBETKOBBIX
pactenunity, «CTpoeHne cemMsiH
OJIHOJIOJIBHBIX U JIBYJIOIBHBIX
pacteHuin», « Ku3HEHHBIN LUK
MOPCKOU KaIyCThl», « KN3HEHHBIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
ManopOTHUKAY, « KM3HEHHBIN UK
COCHBI».

JlaGopaTropnas padora

«CTpoeHue OpraHoB pa3MHOKEHUS
BBICIIIMX PACTEHUIN

OIJIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOUH, Iepro/Ibl OHTOTCHE3a
IIBETKOBBIX PACTECHUIA.
XapakTepuzoBaTh 0COOCHHOCTH
0€CroJIoro M MoJ0BOT0 Pa3MHOKEHUS
LIBETKOBBIX PACTCHUM.

Boiiensatb 0COOEHHOCTH MPOTEKAHUS
raMeTOreHe3a y IIBETKOBBIX PACTCHUH.
OnuceIBaTh TPOIECC IBOMHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
PacTeHHUM M OOBSICHSITH €ro
MIPEUMYIIECTBA IO CPABHEHUIO

C OIUIOJOTBOPEHHUEM Y CITOPOBBIX

1 TOJIOCEMEHHBIX

Hroro yacos no teme 8
11 | Tema «I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHNU3MOB»
11.1 | Ucropus ctanoBnenus | 1 Hcropus cTaHOBIEHUS U PA3BUTHS PackpeiBaTh coziepxaHnne TEPMUHOB

Y Pa3BUTUS T€HETUKHU
KAaK HayKH

TeHETUKH KaK Hayku. PaGoThl

I'. Menpens, I'. ne ®pusa, T. Moprana.
Ponb 0TE€4eCTBEHHBIX YUEHBIX

B pa3BUTHUU reHeTUKHU. PaboThI

H.K. Konsuosa, H.. BaBuiosa,

U TIOHSATUM: TEHETHKA, T'CH.
JIeMOHCTpUpPOBATH 3HAHUS UCTOPUHU
BO3HMKHOBEHMS T'CHETUKHU.
XapakTepu30BaTh OCHOBHBIE 3TAIIbI
Pa3BUTHS TEHETUKH KaK HAYKH
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A.H. benozepckoro, I'.Jl. Kapneuyenko,
10.A. ®wmmuenko, H.B. Tumodeena-
Pecosckoro.

JdemMoHcTpauuu

Hopmpemuwi: I'. Mennens,

I'. le ®pus, T. Mopras,

H. K. Komsnios, H. 1. BaBuios,

A. H. benosepckuii, I'. /[. Kapnieuenko,
10. A. ®ununueHko,

H. B. Tumodeen-Pecopckuit

11.2

OCHOBHBIE ITOHIATHUSI U
CHUMBOJIBI T€HETUKH

OCHOBHBIE TCHETUYECKHE TTOHITHS

Y CUMBOJIBI. ['OMOJIOTHYHBIE
XPOMOCOMBI, aJIJIEIbHBIC TE€HBI,
aJbTepHATUBHBIC TPU3HAKH,
JIOMHUHAHTHBIN ¥ PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
qucTas JUHUSI, THOPUAbI, TEHOTHII,
dbenotun. OCHOBHBIE METOIbI
TCHETHUKH: THOPUI0JIOTUYSCKUH,
LATOJIOTUYECKUI, MOJIEKYJISIPHO-
T€HETUYECKUH.

JemoHCcTpanuu

Tabauysi: «MeToabI TCHETUKIY,
«CXeMbl CKpEIBaHUS.
JlaGopaTropnas padora
«JIpo3odrira kKak 00BEKT FeHETHIECCKHUX
WCCJICTOBAHU I

PackpsIBaTh coep:xkaHue TEPMUHOB

Y TIOHSTUN: HACIIECTBEHHOCTD,
HACJIEIOBAHUE, N3MEHYHUBOCTb,
reHoTHUIl, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEIbHBIE TEHBI (aJlIeNn),
aJbTEPHATUBHBIC PU3HAKHU,
TOMO3UT0Ta, T€TEPO3UTOTA,
JOMUHAHTHBINA IPU3HAK, PELECCUBHBIN
MIPU3HAK, YUCTasT JIMHUSI, THOPHUIBI.
[Tosib30BaThCS FEHETUYECKOM
TEPMUHOJIOTUEN Y CUMBOJIMKOU

JUISL 3aIIMCH CXEM CKPELIMBAHUS

HToro yacosB 1o teme
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12 | Tema «3aKOHOMEPHOCTH HACIEACTBEHHOCTI
12.1 | 3akoHOMEpHOCTH 2 MoHorubpuiHoe CKpelBaHue. PackpriBaTh coziepaHue TEPMUHOB
HacJIeIOBaHUS ITepBeiit 3ak0H Menaens — 3aKkOH U TIOHSATHUI: MOHOTUOPHUHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB ITEPBOTO CKpelllMBaHUE, YUCTOTA TaMeET,
Mounorubpuanoe nokoJjeHusd. [ IpaBuino JOMUHUPOBAaHUS. | JOMUHUPOBAHKE, PACIICILICHUE
CKPEIIMBAHUE Bropoi 3akoH MeHens — 3aK0H MIPU3HAKOB.
paclIeIICHUs PU3HAKOB. OnuceiBaTh onbITH ['. Menaens
[{utonornyeckne OCHOBBI 10 U3YYEHUIO HACJIEAOBaHUS OJHOMN
MOHOTUOPHUIHOTO CKPEIIMBAHMUSI. naphbl MPU3HAKOB Y TOPOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI TaMeT. [TpuBoauTH HOPMYTUPOBKHU MIEPBOTO
JleMoHCTpanun 1 BTOpOTO 3aKkoHOB ['. MeHiens (3akoHa
Ilopmpem: I'. Mennens. eauHOo00pa3usi TMOPUIOB MEPBOTO
Tabnuywt u cxemsi: «I1epBblit 1 BTOPON | OKOJICHHS], 3aKOH PACIICTICHUS
3aKOHBI MeHnemns». MPU3HAKOB) U OOBACHSTH X
OobopyaoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.
JUIS1 IEMOHCTPAILUK 3aKOHOB CocTaBisiTh CXeMbl MOHOTUOPHUIHOTO
eauHOoO00pa3usi TMOPUJIOB MEPBOTO CKpEILUBAHUs U peliaTh FEHETUUECKUE
MOKOJICHUS U PACIIEIUICHNS MPU3HAKOB; | 3a7auld Ha MOHOTUOPUIHOE
CBETOBOM MUKPOCKOT, MUKpOIIpenapar: | CKpelIuBaHue
«/Ipo3oduay.
IIpakTnueckas padora «13yuenue
pe3yJabTaTOB MOHOTUOPUIHOTO
CKpeIIUBaHUs y APO30(PHITBI
12.2 | Ananuzupytoriee 1 AHanM3upyrouee CKpENMBaHUE. PackpsIBaTh coepkaHue TEPMUHOB
CKpELIMBAaHUE. [TIpoMeXyTOUHBIN XapakKTep Y TOHSITUI: aHAJIM3UPYIOLIEE
Henosnnoe HacyienoBaHus. Pacuienienue CKpELIUBAaHUE, HEMIOJIHOE
JIOMUHUPOBAHUE MIPU3HAKOB MTPU HEMIOJIHOM JTIOMUHUPOBAHKE, KOJOMUHUPOBAHHUE.
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JIOMUHUPOBAHUHU.
JleMoOHCTpaLun

TaOauikl U cxeMbl: «AHATU3UPYIOIIIEE
CKpemuBanuey, «Hemnomxnoe
JIOMUHUPOBAHUE

CocCTaByATh CXEMbI aHATU3UPYIOIIETO
CKPCIIMBAHUS B peIIaTh FTeHETUICCKIEC
3aJ]auu Ha aHATM3UPYIOIIEe
CKpEIIMBAaHNE U HETIOJTHOE
JTOMUHHUPOBAHHE

12.3

JurudpuaHoe
CKpEIINBAHNE

Jurubpuanoe ckpermmbanue. Tpetuit
3aK0H MeHes — 3aKOH HE3aBUCUMOT O
HaCJIEI0BAHMS IPU3HAKOB.
[{uToIOrM4ecKnue OCHOBBI
JUTHOPUHOTO CKPEUTMBAHHUS.
JlemoHCTpanuu

llopmpem: I'. MeHzienb.

Tabauyvt u cxemvi: «TpeTuii 3aK0H
Mennensa».

OobopyaoBanmne: MOJIEIb

JUIS1 IEMOHCTPALUK 3aKOHA
HE3aBUCUMOTO HaCJIeIOBAHUS
MPU3HAKOB; CBETOBON MUKPOCKOIT;
MuKponpenapar «po3odunay.
IIpakTnueckas padora

«3yuenue pe3ysbTaToB
JTUTHOPUTHOTO CKPEITUBAHUS

y ApO30(UITBD)

PackpsIBaTh coep:xanue TEPMUHOB

Y TIOHSTHUI: TUTUOPUIHOE
CKpeniuBanue, GeHOTUITUYECKUN
paauvKan.

OmnuceiBaTh ONBITEI I'. Mennens

10 M3YYECHUIO HACIIEIOBAHUS

IBYX Map MPU3HAKOB y ropoxa
IIOCEBHOTO.

[TpuBOIUTH HOPMYIUPOBKY TPETHETO
3akoHa ['. Menzens (3akoHa
HE3aBUCHUMOTO HACJIEOBAHUS
MPU3HAKOB) U OOBSICHATH €TI0
LUTOJIOTUYECKHE OCHOBBI.

IIpumeHsaTr MaTEMaTHYECKUI

pacyeT ¢ MoMoIIbio (eHOTHUITUYECKOTO
paauKana U METoa NEPEMHOKEHUS
BEPOSITHOCTEN BAPUAHTOB PaCIICIICHUS
MPU3HAKOB Y TIOTOMKOB 1O (DEHOTHUITY
Y TEHOTHITY.

CocTaBnsATh CXEMBbI TUTHOPUTHOTO
CKpPEIIMBAHUS U PEIIATh TEHETUYECKUE
3a/1ayu Ha TUTUOPUHOE CKpEIMBaHUE
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12.4 | Cuernnennoe CuenieHHOe HaclieI0OBaHUE MTPU3HAKOB. | PackpbIBaTh cofepKaHUe TEPMUHOB
HACJIEI0BAHUE Pa6oter T. Moprana. Creniennoe Y ITIOHATHUM: CLIETUIEHHOE HACJIEOBAHNUE,
MIPU3HAKOB. HacJIeJJOBaHUE T'€HOB, HAPYIICHUE HapyIlIeHUs CUEIUICHHS TEHOB,
XpomMocoMHas Teopust CHEIUICHUS] MEX1y T€HAMH. KPOCCHUHTOBEp, PEKOMOWHAITS TCHOB,
HACJIEJICTBEHHOCTHU XpoMOCOMHast TEOpus TF€HETUYECKUE KapThl, MOPTAHU/IA.

HACJICJICTBEHHOCTH. [TpuBoauTH HOPMYITUPOBKHU 3aKOHOB
JleMoOHCTpauMn Moprana (3akoHa CLIETJICHHOTO
Ilopmpem: T. Mopras. HACJIEIOBAHUS T€HOB U 3aKOHA
Tabauyvt u cxemwvi: «CUEIIIIEHHOE HapyIICHUS CIETUICHUS MEXIy T€HaMu )
HacIieJOBaHUE MPU3HAKOB U OOBSACHSTH UX IUTOJIOTMYECKUE
y Ip030(UITBD». OCHOBBL.
O6opynoBanme: MOJENb [lepeuncnsaTb OCHOBHBIC MOJIOKEHUS
JUISL IEMOHCTPALUH CUEIIIIEHHOTO XPOMOCOMHOMW T€OPUHU
HAaCJIEIOBAHUS IPU3HAKOB. HACJIEJICTBEHHOCTH.
PemaTte renetnueckue 3agauun
Ha CIIEMJIEHHOE HACJIEIOBAHUE T€HOB
Y HapyIIEHUE CUETICHUS] MEXIY
reHamMu
12.5 | I'eneruka nosa I'enetrnka nosa. XpoMOCOMHBIN PackpsiBaTh coepkanue TEPMUHOB

MEXaHU3M OIIPEACIICHUS T10JIA.
AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIN U reTepOraMeTHBIN
noJ. I 'enernueckas CTpykrypa
TMOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
JemoHCcTpauuu

Tabnuyvl u cxemobi: «I'eHETHKA MTOJIAY,

Y TIOHATHI: ayTOCOMBI, TIOJIOBBIE
XPOMOCOMBI, TOMOT'aMETHBIN 11071,
reTEPOraMeTHBIN TOJI.

OOBACHATD XPOMOCOMHBIM MEXaHU3M
OIIPENIEJICHHUS 110J1a Y OPTaHNU3MOB.
[IpuBOINTH IPUMEPHI HACTIEAOBAHUS
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.
CocTaBisATh CXEMbI CKPEILMBAaHUS
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«Kapuorum uenoseka», «Kapuotun
npo3o¢uis», «KapuoTun OTULbD

U periaTh FTeHETHICCKUE 3a1a91
Ha HaCJICI0BaHHE MTPU3HAKOB,
CLIEIJIEHHBIX C IIOJIOM.

[TpuBOAMTE IPUMEPHI TCHETUICCKUX
3aboJeBaHui U 1ehEKTOB

y OpraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMH
XPOMOCOMaMHU

12.6

['enornn kak
eJIOCTHAA CUCTEMA

I'eHoTHII Kak eTOCTHAS CUCTEMA.
[ImeoTpomnus — MHOKECTBEHHOE
nercTBre reHa. MHOKECTBEHHBIN
ajuienu3Mm. B3zaumonencreue
HeaJICIbHBIX T€HOB.
KomriieMeHTapHOCTb.

Onucras. [lomumepus.

I'eHeTYeCKU KOHTPOJIb

Pa3BUTHS PACTEHUM, Y)KUBOTHBIX

1 YeJIOBEeKa, a TaKkKe (PU3UOJTOTHISCKUX
MPOLIECCOB, TTIOBEJICHUSA U KOTHUTHBHBIX
GbyHKIUH.

['eneTnueckue MexaHU3MBbI
CHUMOHMOIreHe3a, MEXaHU3MBbI
B3aUMOJCHUCTBUSA «XO351H — Mapa3uT»

U «XO35IUH — MUKPOOHOMY.
['eHeTHUeCcKkrEe aCIEKThI KOHTPOJIA

1 UBMEHEHHUS HACJIeACTBCHHOMN
HH(pOpMaIIKU B TOKOJICHUSAX KIETOK

Y OPraHu3MOB.

PackpsiBaTh copepkaHue TEPMUHOB

Y [IOHSATUI: MHO>KECTBEHHOE ICUCTBUE
reHa (TuieiioTpornus),
KOMIUJIEMEHTAPHOCTb, DIIUCTA3,
MTOJIUMEPHS.

OnpenensiTe GopMbl B3aUMOICHCTBUS
aJUIEJIbHBIX U HEAJUICIIbHBIX TEHOB.
[IpuBOINTH IPUMEPHI TVIEHOTPOITHOTO
JIEUCTBUS T'€HOB.

Pemath reneTuueckue 3aaaun

Ha B3aMMO/ICVICTBUE HEAJUICIIBHBIX
TE€HOB
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JdemMoHcTpauuu
Tabauywvl u cxemovt: «MHOKECTBEHHBII
ajien3m»; «B3anMo1eicTBE TEHOBY

Hroro yacos no teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTH
13.1 | '3MeHYnBOCTH 1 B3auMoencTBrE TEHOTHUIIA U CPEIbI PackpsIBaTh cozepkanue TEPMUHOB
IIPU3HAKOB. Brbl npu (popmupoBaHuM (peHOoTHIA. Y TIOHATUI: U3MEHYNBOCTb,
U3MEHYUBOCTH N3MeHYrBOCTH TPU3HAKOB. HEHACJIEACTBEHHAs! U3BMEHUYHUBOCTb,
KauecTBeHHBIE U KOJINYECTBEHHBIE HACJIEICTBEHHAs! N3MEHYNBOCTb.
IpU3HaKy. Buapl N3MEHUYNBOCTH: CpaBHUBATH HEHACIIEACTBEHHYIO
HEHACJICICTBEHHAs WU3MEHYHMBOCTH C HACIIEACTBEHHOM.
Y HACJIEJICTBEHHAsI. [IpuBOANTH IPUMEPHI KAYECTBEHHBIX
JleMOHCTpanun Y KOJIMYECTBEHHBIX PU3HAKOB
Tabauyvl u cxemol.: «Buabl OpPraHU3MOB, IIPOSIBIICHUN
WU3MEHYUBOCTH. y OpraHn3MOB HEHACIIEICTBEHHON
OO6opynoBaHme: )KUBbIC U TepOAPHBIE | M HACIIEACTBCHHON M3MEHYHUBOCTH
AK3EMIUISPBI KOMHATHBIX PAaCTEHU;
pucyHku (potorpadum) ;KMBOTHBIX
C pa3JIMYHBIMU BUAAMH U3MEHYUBOCTHU
13.2 | Moaudukannonnas 2 Mou¢urkanroHHas “3MEHYUBOCTb. PackpeiBaTh cosiepanne TEPMUHOB
U3MEHYUBOCTb Ponb cpensl B popMupoBaHuu U TIOHATUH: MOU(UKALIMOHHAS,

MOU(DUKATUOHHON U3MEHUUBOCTH.
Hopwma peakiuu nprsHaka.
BapuanuroHHbIM psii M BapualiMOHHAs
kpuBas (B. Moranucen).

CBoiicTBa MOTU(DUKAIIOHHOM
W3MEHYHUBOCTH.

i (PeHOTUITUYECKas, U3MEHYUBOCTb,
BapUaHTa, BAPUALIMOHHBIN P,
BapuallMOHHAsl KpUBasi, HOpMa
peaKIuu Mpu3HaKa,

MoAu(bUKAITHH.

XapakTepu3oBaTh CBOMCTBA
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JdemMoHcTpauuu

Tabauywl u cxemol:
«MoaudukamoHHast U3AMEHUYHUBOCTDY.
OO0opynoBaHme: XUBbIE U repOApHBIE
AK3EMILISIPbl KOMHATHBIX PACTEHU;
pucyHku (¢dotorpadun) ;KUBOTHBIX

C mpuMepamMu MOIU(UKAITMOHHON
WU3MEHUYUBOCTH.

JlabopaTopnasi padora
«HccnmenoBanne 3aKOHOMEPHOCTEMN
MO (PUKAITMOHHON U3MEHYUBOCTH.
[locTpoeHue BapraiMOHHOTO psiaa

Y BApUALIMOHHOW KPUBON»

MO (PUKAITMOHHOW U3MEHUMBOCTH.
[Toka3pIBaTh pOJIb YCIOBUM BHELIHEN
CpeIbl B pa3BUTUU MOAU(PUKAITIOHHOM
U3MEHYHMBOCTH Y OPraHU3MOB.
CtpouTs BapualOHHBIE PSIIbI

U rpauK KpUBOIl HOPMBI peaKkIIUU
IIPU3HAKOB y PA3JIUYHBIX OPraHU3MOB

13.3

I'enoTunmaeckas
N3MEHYHUBOCTb.
KomMmOunarusHas
W3MEHYNBOCTD

['enoTunueckas N3MEHYUBOCTb.
CBolCcTBa TEHOTHITMYECKOM
W3MEHYHUBOCTH. BUIBI TEeHOTHITNYECKOMN
W3MEHYUBOCTH: KOMOMHATUBHAS,
MyTallMOHHAS.

KoMmOnHaTBHAsI N3MEHYHUBOCTb.
Mei103 1 m0JIOBOM MPOLIECC — OCHOBA
KOMOMHATHUBHOM U3MEHUYUBOCTH.
Posb KoOMOMHATHBHONM H3MEHYUBOCTHU
B CO3/JaHUH T'eHETHUYECKOTO
pazHooOpa3us B mpejenax 0aHOTO
BHJIA.

JemoHCTpauuu

Tabauywvl u cxemvt: «KomOMHATHBHAS

PackpriBaTh cojiepKaHue TEPMUHOB

Y TIOHSTHI: KOMOMHATUBHAS
M3MEHYUBOCTh, MYTaIIMOHHAS
W3MEHYMBOCTh, KOMOMHAIIUHU, MYTallUU.
XapakTepu30BaTh CBOMCTBA
F€HOTUITNYECKON N3MEHUUBOCTH.
OnuceIBaTh MEHO03 U TTOJIOBOM IpoIIece
KaK OCHOBY IIPOSIBJICHUSI Y OPraHU3MOB
KOMOWHATUBHON U3MEHUYHUBOCTH.
[Toka3bIBaTh Ha KOHKPETHBIX MPUMEPAX
POJIb KOMOMHATUBHON M3MEHYMBOCTH

B CO3JJaHUU T€HETUYECKOTO
pa3Ho00pa3usi OpraHU3MOB B IpeEIeIax
OJIHOTO BU/JA.
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W3MEHYHUBOCTBY, «Meno3y,
«O11010TBOPEHUE

CpaBHHBaTh FEHOTUIINYECKYIO
U3MEHYUBOCTH C MOAU(PUKAIIMOHHON

13.4

MyTtannonnas
W3MEHYHUBOCT.
3aKOHOMEPHOCTH
MYTaIMOHHOTO
npoiiecca.
OnHUreHeTnKa

MyTanroHHast U3MEHYUBOCTH. BUbI
MyTAalWi: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHbBIE U
WHyIIUPOBAaHHbIC MyTaluu. Sl iepHbIe
Y LUATOIJIa3MaTUYECKUE MYyTaIUU.
ComaTruecKre 1 MOJIOBbIE MyTallUU.
[IpruriHBI BOSHUKHOBEHUS MYTaLIU.
MyTareHsl v UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIllMOHHOT'O MPOIECCA. 3AKOH
TOMOJIOTUYECKHX PAJIOB

B HaCJICACTBEHHON N3MEHUYNBOCTHA
(H.A. BaBunos). Buesinepnas
M3MEHYUBOCTh U HACIIEACTBEHHOCTb.
JleMoOHCTpaL U1

Lopmpemuwi: I'. J[le ®pus,

B. Uoranncen, H. 1. BaBunos.
Tabauyst u cxemovi: «I'eHEeTHUECKHE
3a00J1eBaHMS YeIIOBEKay, « BUIbI
MYTaL.

OO6opynoBaHme: )KMBbIC U TepOapHBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (dotorpadum) >KUBOTHBIX
C pa3IMYHBIMU BUIAMU
W3MEHYHUBOCTH.

PackpriBaTh copepkaHue TEPMUHOB
Y MIOHSITUI: MyTallli, XPOMOCOMHBIE
nepecTpoiiku (abeppanun),
MOJIUIUIONU TN, AaHEYTUUIOUIHS], MyTaHT,
MyTareHsbl.

IIpuBOAUTE pUMEPHI MyTaLIUH,
BCTPEYAIOUIUXCS Y pa3HbIX OPraHU3MOB.
Kiaccudgunmposats MyTanuu

10 pa3HbIM OCHOBAHHUSIM.

Paznuuathk Ha M300paKeHUX (CXemax,
Ta0JIUIIax ) TCHHbIC MYTaIlUH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TYTUTUKAIIUH,
TPAHCIIOKALINU, THBEPCUU; TCHOMHbIE
MyTaIuu.

CpaBHHBaTh MEXIy cO00M MyTaIuu
Pa3HBIX BHUJIOB.

XapakTepu3oBaTb CBOMCTBA
MYyTallMOHHOW U3MEHUHUBOCTH.
HaspiBaTe npuumHbI MyTaLINH,
BBISIBJISITh UICTOUHUKU (haKTOPOB-
MYTareHOB B OKPY’KAIOIIEN cpeae
(KOCBEHHO).

[IpuBoauTh HOPMYITUPOBKY 3aKOHA
TOMOJIOTUYECKHX PSIOB
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IIpakTuyeckas padora
«MyTaruu y 1po30¢ bl (Ha TOTOBBIX

Y HACJIEACTBEHHOU N3MEHYNBOCTHU
H. 1. BaswioBa u 000CHOBBIBATH €TI0

MHUKpOIIpenaparax ) 3HA4YEHUE ISl IPAKTUKHU CEITbCKOTO
XO3I1CTBA
HToro gyacos 1mo TeMe 6
14 | Tema «I'eHeTHKA YeJI0BEKA»

14.1 | 'eneTHKa JenoBeKa. 3 Kapuotun uenoBeka. MexayHapoaHas | PackpbiBaTh cojiepkaHne TEPMUHOB
MeTtobl mporpaMma McCje0BaHus reHOMa Y TIOHATHUI: CEKBEHUPOBAHUE, KapTa
MEIUIMHCKOMN 4yenoBeKa. MeToIbl N3y4eHHUS TEHETUKH | XpPOMOCOMBI, ITPOOaH/1, HACJIEICTBEHHbIE
T€HETHKU YyeJI0BEKa: reHeaJornuecKui, 0oJie3HU (MOHOTCHHBIE, ITOJUTCHHBIE,

OJIM3HEIOBBIN, IIMTONCHETHYCCKHI,
MOMYJISIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECCKHUIA.
CoBpeMeHHOE OIpe/IeICHUE FTeHOTUMA!
MOJJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouipto [11[P-ananu3a.
HacnencrBennsie 3a00JIeBaHAS
4yeJIoBeKa. [ eHHbIe U XpOMOCOMHBIC
0o0se3HH YesioBeKka. bone3snu

C HACJIEACTBEHHON
MPEIPACTIOIOKEHHOCTHIO. 3HAUECHUE
MEIUIIMHCKON I'€HETHUKH

B IIPEAOTBPAIICHUH U JICUCHUH
FeHEeTHYECKUX 3a00JIEBaHUI YeJIOBEKA.
Meauko-reHeTU4eCcKoe
KOHCYJbTHpOBaHUE. CTBOJIOBbBIE

TE€HHBIE, XPOMOCOMHBIE), MEUKO-
T€HETUYECKOE KOHCYIbTUPOBAHUE,
IOPOJIOBasi AMArHOCTHUKA, aMHUOLICHTE3.
[TepeuncnsaTb 0COOEHHOCTH U3YUCHUS
TEHETUKH Y€JIOBEKAa U METOIbl
MEIUIIMHCKOW T€HETUKH.
XapakTepu3oBaTh METOIbl U3YUCHUS
TCHETHKH YeI0BeKa (reHeaOTnIeCKUM,
OM3HEIOBBIM, IIUTOTCHETHYCCKUM,
MOJIEKYJIIPHO-TE€HETUYECKUH,
MONYJIIIIMOHHO-CTATUCTUYECKUI ).
OnwuceIBaTh 1€IH, 33/1a41

U JOCTUKEHUS MEXKITyHAPOIHOM
nporpamMMbl «I'eHOM yesToBEKay.
Paznuuathk Ha N300pakeHusX (cxemax,
TabIuIax) KapThl XPOMOCOM
(renetuyeckue, GU3NIECKUE,
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KJeTku. [IoHsATHE «T€eHEeTHYEeCKOoro
rpy3a». DTUYECKHUE ACIIEKThI
UCCIIEJOBaHM B 00J1aCTH
pPEAAKTUPOBAHMS FTEHOMA U CTBOJIOBBIX
KJIETOK.

['enernyeckue pakTOpbI HOBBIIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3NYECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKPYXKAIOLIEH CPEIbl.
['eneTnyeckast IpeapacrioNoKEHHOCTh
YeJIOBEKA K MTATOJIOTUSIM.
JlemoHCTpanuu

Tabnuyvr u cxemol: «Kapuotun
4yenoBeka», «MeToapl n3ydeHus
IeHETHKH YeloBeKay, «['eHeTnueckue
3a00JIeBaHUS YEIIOBEKAY.
IIpakTnueckas padora
«CoCTaBIIEHHE U aHATIN3 POAOCIOBHO

CUKBEHCOBBIC).

OnucpIBaTh METOJIBI COBPEMEHHOTO
ONpeIeSICHHs TEHOTUIIA OpraHu3Ma:
MTOJTHOTEHOMHOE CEKBEHHPOBaHHUE,
T€HOTUIIMPOBAHUE, B TOM UHKCIIC

¢ noMmouipto I11[P-ananu3a.
XapakTepu3oBaTh HACJIECTBCHHBIC
3a00JIEBaHHU YEI0BEKa U 3a00JI€BaHUS
C HACJEICTBCHHON
MPEAPACION0KEHHOCTBIO.
CpaBHMBATh T€HHbBIC, XPOMOCOMHBIE
00JIe3HH YelIoBeKa 1 00JIC3HA

C HACJEICTBCHHON
MPEPaCIIONOKEHHOCTBIO.
VYcraHaBiIMBaTh B3aMMOCBSI3b MEXKTY
HAacJIEACTBEHHBIMHU 32001€BaHUSIMHA
YyeJIOBEKa M MX TeHETHYECKOM OCHOBOM.
OO00CHOBEIBATh 3HAYEHUE MEIUKO-
T€HETUYECKOT0 KOHCYILTUPOBAHUS

B MPEJAOTBPAIIICHUH U JICYCHUU
HAcCJIEACTBEHHBIX 3a00JICBaHUU
yeJIOBEKa

Hroro yacoB no teme 3
15 | Tema «Cesiekuusi OpraHu3MoB»
15.1 | OcHOBHBIE TOHATHS 1 JloMecTuKanus v CeNeKLHs. PackpsiBaTh copepkaHne OCHOBHBIX
CEJIEKIINH 3apoKICHUE CENeKIIUN MOHSATHM: CENIEKIUs, TOMECTUKAIIUS,

U JIOMECTHKAIMU. Y YeHHE

IMPpUMHUTHUBHAsS CCIICKIAA,
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H.M. BaBunosa o LlenTpax
IPOUCXOXKIEHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuil. Poib cenexunn
B CO3/IaHUU COPTOB PACTEHUM U TIOPOL
XKUBOTHBIX. COPT, MOPOJIa, IITAMM.

3aKOH TOMOJIOTUYECKUX PSTIOB
B HACJIEACTBEHHON N3MEHUNBOCTH

H.M. BaBunoBa, ero 3HaucHHUE

JUTSL CEJIEKITMOHHOU PabOoTHI.
JlemoHCTpanuu

Iopmpemuwi: H. 1. BaBuiios,

N. B. Muuypumn, I'. JI. Kapneuenxo,
I1. I1. JIykbsinenko, b. JI. Actaypos.
Tabauywl u cxemol: «LleHTpBI
MIPOUCXOXKICHUS U MHOTO00pa3us
KYJBTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEICTBEHHON U3MEHUUBOCTI.
JlaGopaTropnas padora
«3yuenue copToB KyJIbTYPHBIX
PacTeHU U MOPOJ JOMAIITHUX
KUBOTHBIX)

KOMOHWHATUBHAS CENEKIUs, COPT,
1opoja, ITaMM.

ITepeuncisiTb OCHOBHBIE ATaIbI
Pa3BUTHS CEJEKIMHU KAK MPOoIecca

Y HayKH.

XapakTepu30BaTh COJICPKaHUE
yuenus H. U. Basuiiosa

o LlenTpax mponcxoxaeHus

1 MHOTOO0Opa3usi KyJIbTYPHBIX
pacTeHuil.

IToxaswiBaTh LIeHTpBI TPOUCXOXKACHUS
¥ MHOT000pa3us KyJIbTypPHBIX
pactenuid u LleHTph1 ToMecTuKanun
JIOMAIIIHUX )KUBOTHBIX HA KapTe
MHPA, CBA3BIBATH UX MECTOIOJIOKEHNE
C OYaramMu BO3HUKHOBEHUS APEBHEUIIINX
[ABWIN3AIINN.

CpaBHMBATH COPT, IOPOAY, IIITAMM

C BUJIaMU-POJUYAMH.

OO00CHOBBIBATH 3HAUCHHUE 3aKOHA
TOMOJIOTUYECKUX PSJIOB

B HACJICJICTBEHHOM M3MEHUNBOCTHU

H. W. BaBunosa 11 ceJeKIIMOHHOMN
paboTHI.

OnuchIBaTh MEPCIIEKTUBBI
JIOMECTHUKAIIUH 1 CO3JIaHHE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHI, TOPOJT
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JOMAIIHUX )KUBOTHBIX U IIITAMMOB
MHUKPOOPTaHNU3MOB

15.2

Metoasl
CEJIEKIIMOHHOH
paboTtel. CoxpaHeHue,
W3YYECHHE

1 UCHOJIL30BAHUE
IeHETUYECKHUX

pecypcoB

MeTobI CeNeKIIMOHHON PaboTHI.
HckyccTBeHHBIM 0TOOP: MaCCOBBII

Y UHJMBUAYaJbHBINA. DTaIbl
KOMOWHAIMOHHOM CENEKIINH.
HcnibiTanne nporu3BoIUTENEH

1o MOTOMCTBY. OTOOP MO TEeHOTHUITY

C IOMOUIBIO OLIEHKH (PeHOTHIIA
MOTOMCTBA M OTOOP O TEHOTHITY

¢ moMmolibto aHanuza JJHK.

W cKyCCTBEHHBIN MyTareHe3 Kak METO/T
CEJICKIIMOHHOM padoTHI.
PagnaninoHHbBIN 1 XUMHUYECKUHN
MyTareHe3 Kak UICTOUYHUK MYTalui

Yy KyJIbTYpPHBIX ()OPM OpPTraHU3MOB.
Hcnonb30BaHHEe TEHOMHOIO
peIaKTUPOBAHUS U METOJIOB
pexoMOuHanTHBIX JJHK 11 nonyuenus
MCXOJHOTO MaTepuaia JJisl CEJICKINH.
[TonyyeHne noJUIIONIOB.
BuayTpuBugoBas ruopuan3aims.
bin3kopoACTBEHHOE CKpENMBAHNUE,
i nHOpuauHT. HeponcrBenHoe
CKpelllUBaHue, WU ayTOPUJIUHT.
I'eTepo3uc u €ero MpUYMHBI.
Hcnons3oBaHue rereposuca

PackpsIBaTh coep:xanue TEPMUHOB

Y TIOHSATHUM: UICKYCCTBEHHBIN 0TOOD,
IIPOU3BOIUTEIIN, IKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEIINBAHUE,
WJIM UHOPUAMHT, HEPOJCTBEHHOE
CKpeNIMBaHUE, WU ayTOPUUHT, YUCTas
JUHUSA, TeTepo3uc (THOpuaHas cuia),
T€HOMHOE pEeIaKTUPOBAHUE,
MCKYCCTBEHHBIN MyTareHes, (pakTopsbl-
MYTareHsbl, MOJIUTIOW IbI, OTJAJICHHAS
rudpuIn3aInsi, CCKBEHHPOBaHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJICKIIUH PACTEHUM U )KUBOTHBIX:
MCKYCCTBEHHBIN OTOOD

U THOPUIU3AIIHIO.

CpaBHUBATH MacCOBBI UCKYCCTBEHHBIN
0TOOP C UHIUBUYAJILHBIM, TIOKA3bIBATh
MX 3HAYEHHE JJISI CENIEKIIUN
KYJbTYPHBIX PACTEHHUI U TOMAIIHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE MPUMEPHI
OTJAJICHHOM THOPUAN3ALINY B CETICKIIUH.
OnuceiBats onbIT I'. J1. Kapnieuenko

10 TIPEOJIOICHUIO OECTUIONUS
MEKBHUIOBBIX THOPHJIOB.
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B ceniekuuu. OTnaneHHas
rubpuauzanus. [Ipeogonenue
OecrIoAus MEXBUIOBBIX THOPUJIOB.
JlocTrkeHns1 CeNeKInn pacTeHUN U
YKUBOTHBIX.

CoxpaHeHHE 1 U3YUEHUE TEHETHYECKUX
pECypCOB KyJIbTYPHBIX PACTEHUN U UX
JUKHX POIUYEH 1151 CO3JaHUsI HOBBIX
COpPTOB M THOPHUIOB
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP.
JlemoHCTpanuu

Ilopmpemui: H. 1. BaBuios,

N. B. Muuypus, I'. /1. Kapneuenko,
H. bopnoyr, /. K. benses.

Tabnuywvl u cxemolr.: «KMeTOABI
cenekuuny, «OTaaneHHas
rudpuauzanus», «MyTtarenes».
JlabopaTopHas padora

«3yueHune METO0B CENEKIINU
PaCTEHUI

IIpakTuyeckas padora

«IIpuBrBKa pacTeHHID.

IrcKypcust «OCHOBHBIE METO/IbI

Y TOCTH>KEHMSI CEJIEKLINN PACTEHUI

Y )KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATENbHBIN yYaCTOK,

Pa3nnuate Ha N300pakeHUAX (CXemax,
Ta0JIUIax) Y OTACIBHBIX
MPEJICTABUTENIEN KOHKPETHOTO COPTA
Y TIOPO/JIbI XO35IUCTBEHHO IIEHHBIE
MPU3HAKHU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu3oBaTh POJib CENEKIIUU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IaCHOCTH YEJI0OBEYECTRA.
[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
JOCTUKEHUN CENICKIIUU KYIbTYPHBIX
pacTeHUM U TOMaITHUX KUBOTHBIX

B Poccun

95




®enepanpHas pabouast nporpamma | buomorus. 10-11 kmaccs! (yriayOneHHbBIH YPOBEHB)

B TEIUIMYHOE XO34HCTBO,
B 1Ta0OPATOPUIO arPOYHUBEPCUTETA
WM HAYYHOTO IIEHTPa)»

Htoro wacos o teme 4
16 | Tema «bUOTEeXHOJIOTHS U CHHTETHYECKAs] OMOJIOTUS»
16.1 | buorexHomoTHs KaKk 1 OOBEKTHI, UCMIOJIb3YEMBbIE PackpbIBaTh cojiep:kaH€ TEPMUHOB

HayKa U OTpacib
MIPOU3BOICTBA

B OMOTEXHOJIOTHUH, — KJIIETOYHBIE

U TKaHEBbIC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpanunuoHHass OMOTEXHOJIOTHS:
XJ1e00IeueHue, MOJTyICHUE
KHCJIOMOJIOYHBIX MTPOIYKTOB,
BHHOIeTIe. MUKPOOHOJIOTHUECKU
cuHTe3. OOBEKTHI
MHUKPOOHOJIOTUYECKUX TEXHOJIOTUH.
[TpousBoacTBO Oenka, aMUHOKHUCIIOT
Y BUTAMUHOB.

JleMoOHCTpaL U1

Tabauywvl u cxemol.: «Vcroap3oBanue
MUKPOOPraHU3MOB B ITPOMBIIIIJIEHHOM
MIPOU3BOJCTBE.

JlaGopaTtopnas padora

«3yuenmne o0bEKTOB
OMOTEXHOIOTHI.

IIpakTnueckas padora
«ITomyyeHne MOITOYHOKHUCIIBIX
MPOJTYKTOBY.

Y IIOHATHI: OMOTEXHOJIOTHS,
TpaauIMOHHAs] OMOTEXHOJIOT S,
MHUKPOOHUOJOTUUECKUI CUHTE3,
MUKPOOUOJIOTHUYECKAsT TEXHOJIOTUSI.
[lepeuncnsath HanpaBICHUS
OMOTEXHOJIOTHH, [ICJIA U 3a1a4H,
CTOsIIUE TIepe]] OMOTEXHOJIOTUEH.
XapaxkTepuzoBaTh 0OBEKTHI,
HCITOJIb3yeMbIe B OMOTEXHOJIOTUH, —
KJICTOYHBIE U TKAHEBbIE KYJIbTYPBHI,
MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METO/IBI
TPaIUIIMOHHON OMOTEXHOJIOTUU

1 IOCTHKEHUSI MUKPOOHOJIOTHUECKOM
TEXHOJIOTHH.

O00CHOBEIBATh 3HAYCHUE
OMOTEXHOJIOTUU

JUISL CEIBbCKOXO03SIMCTBEHHOTO
MIPOU3BOCTBA
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Ikckypeus «buorexHonorus —
BaKHEHIIIas MPOU3BOIUTEIIbHAS CHUJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOICTBO )»

16.2

OcHOBHEBIE
HaIpaBJICHUSA
CHUHTETHUYCCKOMN
OHOJIOTHH

Coznanue TeXHOJIOT Uil

Y UHCTPYMEHTOB 1I€JICHANPaBICHHOTO
M3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C I[EJIBIO TIOJTyYEHUS
OpPraHW3MOB U UX KOMIIOHEHTOB,

COJIEp KalllX HE BCTPEYAIOIIUeCs

B IIPUPO/JIE OMOCUHTETUYECKUE MY TH.
Kiierounas nnxxenepusi. Metoasl
KYJIbTYPBI KJIIETOK U TKAaHEW paCTEHUN U
*#uBOTHBIX. Kprobanku. Comarnueckas
rUOpUIN3AINS U COMATUYECKUN
smOpuorenes. Mcnons3oBanue
raryion/IOB B CEJIEKIIMH PACTCHUM.
HckyccTBEHHOE OTIOJOTBOPEHUE.
PexkoHCTpyKIIHS SMIIEKIIETOK U
KJIOHHUPOBAHHE )KUBOTHBIX. MeTon
TPAHCIUIAHTALINU SIJIEP KIIETOK.
JemoHCTpanuu

Tabauywl u cxemol: «Knetounas
WUHKEHEPUS»

PackpbIBaTh coqiepkaHre TEPMUHOB

Y TIOHATUH: KJIETOYHAsI UHKEHEPUS,
KJIETOYHAsI TEXHOJIOTHSI, METO
KYJbTYpbI KJIETOK U TKaHEH,
TOTUIIOTEHTHOCTD, TUTFOPUIIOTEHTHOCTS,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAJIBHOE
Pa3MHOXEHUE PACTEHHM, COMAaTUYECKas
ruOpuan3alysl, rarion ibl, THOPUAOMBI,
MOHOKJIOHAJIbHBIE U MMOJIUKIOHAIBHbBIE
aHTUTEJNA, METOJ TPAHCIUIAHTALIMH SED,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh OCHOBHBIE
HaIlpaBJICHUs] CHHTETUYECKON
OHMOJIOTHH.

OnuceIBaTh HA KOHKPETHBIX IpUMEpax
METO/Ibl KJIIETOUHON UHKEHEPHH.
[IpuBOoAMTH MpUMEPHI UCIIOJIB30BAHUS
MOHOKJIOHAJIbHBIX U MOJIMKJIOHATBHBIX
AHTUTEJ B MEIUIIMHE.

OueHuBaTh 3HAUEHHE CUHTETHYECKON
OMOJIOTUH TSI CeJIbCKOTO X034iCTBa

U MEIULUHBI
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16.3 | XpomocomHast 1 XpOMOCOMHas1 1 TCHHAS] HH)KEHEPUSL. PackpeIBaTh COlepKaHUE TEPMUHOB
Y T€HHAs1 HH)KECHEPUs M cKyCCTBEHHBINM CUHTE3 T€HA U Y TTOHATHI: TEHHAsI NHKEHEPHS,

KOHCTPYHPOBAaHUE PEKOMOMHAHTHBIX PECTPUKIIMOHHBIE YHIOHYKIIEA3bI
JIHK. TocTr>keHHsI ¥ IEPCIIEKTUBBI (pecTpuKTa3bl), IUIKUE KOHIBL,
XPOMOCOMHOW ¥ TEHHOW NH)KEHEPHH. IJIA3MUBL, PECTPUKIIMA,
DKOJIOTHYECKHE U ITUUECKUE JUTUPOBaHUE, TpaHChOpMALIUS,
pOo0JIEMbI TEHHOW NHKEHEPUU. CKPUHUHT, TPAHCTCHHBIC
JleMoHCTpanun (reHeTHYECKH MOIU(PUIIUPOBAHHBIC)
Tabnuyvl u cxemol.: «I'eHHas OpraHU3MBL.
UHKECHEPU» OnuceIBaTh METOIBI

PENPOTYKTUBHOTO U TEPAIIEBTUUECKOTO
KJIOHUPOBAHMS, KIIETOUHBIE T
€XHOJIOTHH U CITOCOOBI T€HETUYECKOM
WHKEHEPUHU.

XapakTepu30oBaTh JOCTUKEHUS TEHHOU
VHXCHEPUH.

OueHuBaTh 3KOJIOTHYECKUE

U ATUYECKHUE TPOOIIeMbI
KJIOHUPOBAHHUS U CO3/1aHUSA
TPaHCT€HHBIX OPTaHU3MOB,
MEePCIEKTUBBI Pa3BUTUS

XPOMOCOMHOW Y TEHHOM

WHXEHEPUU
16.4 | MemunmHckue 1 Menummackue OMOTEXHOJIOTHH. PackpsiBaTh conepxanue
OMOTEXHOJIOIUU TEPMHUHOB U MOHSATHUI: MEIUIIMHCKAS

OMOTEXHOIOTHS, METa0OJIOMHBIN
aHaJIn3, TCHOIICHTPUYCCKHUM aHaJIn3,
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MIEPCOHANM3UPOBAHHAS MEAULINHA,
pereHepaTuBHasi MEIUILIMHA.
XapakTepu3oBaTh METOIbI
MEeTa00JIOMHOTO M T€HOLEHTPHUYECKOTO
aHaJu3a; UCIOJIb30BAHUE CTBOJIOBBIX
ki1eToK; [IL[P-quarnocTuky; TapreTHyto
TEpaInIO paKka

Htoro yacoB no teme 4
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO 102
YACOB I10 TTPOT'PAMME
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11 KJIACC
HaumenoBaHue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3zeiioB U TEM [IporpamMmmHOE copepKaHue
/i 4acoB oOy4aromuxcs
y4eOHOTro peameTa
1 Tema «3aposkaeHue u pa3BUTHE IBOJIOIMOHHBIX MPeACTABJIEHUI B 0MOJI0TMH»

DBOJIFOIMOHHAS 1
teopus Y. JlapBuna

OBonmonnonHas Teopust Y. JlapsuHa.
[Ipennockuiku BO3SHUKHOBEHUS
napBuHU3Ma. JKU3Hb U HaAy4YHAas
nesatenbHocTh Y. JlapBuHa.
JeMoHcTpanun

Ilopmpemui: Apuctotens, K. JInnnen,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauyvt u cxemvt: «CucTeMa )KUBOM
npupoas (o K. JIunuero)y,
«JlecTHUIIA JKUBBIX CYILECTB

(mo Jlamapky)», «MexaHu3m
dbopmMupoBaHUs TPUCTIOCOOTICHUIA

y PACTEHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa mmyremectsus U. /lapsunay,
«Haxonxu Y. JlapBuna»

PackpeiBaTh cosiepaHne TEPMUHOB

Y TIOHSATHUM: KpEallMOHU3M, BU/I,
CUCTEMaTHKa, OMHApHAs HOMEHKJIATypa,
HMCKYCCTBEHHAsl CUCTEMa
KJ1accu(puKaluu OpraHu3MoB,
HUCTOPUYECKUIN METO/I, JAPBUHU3M.
XapakTepu30BaTh B3IJIsIbI
ApucroTens, OMneaokia, Jlykpenus
Kapa, /I. Pes nHa pazsutue ;xuBou
MIPUPO/IBI.

OuenuBats Bxkiajg K. JIunaes

B pa3BUTHE OUOJIOTUH.

CpaBHUBATH B3IJISbI HA BUTT

u 3Boronmio K. JImunes, JK. b.
Jlamapka u Y. [{lapBuHa.

Kputnuecku orieHuBaTh
KpPEAIMOHUCTCKUE B3IJISIIbI HA dKUBYIO
MIPUPOTY.

[lepeuncnsaTh KyJabTypHO-UCTOPUUYECKHE
1 €CTECTBEHHO-HAYYHBIE MPEANOCHUIKA
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MOSIBJICHUS SBOJIIOIIMOHHOMN TEOpUH

Y. JlapBuHa.

OnuceIBaTh poJib HCTOPHUYECKOTO
METO/1a.

W3naraTh CyIHOCTb 3BOJIOIIMOHHON
teopun Y. [lapBuHa.

Ha3wiBaTb ocHOBHBIE (hakThl OnoTrpaduu
Y. JlapBrHa 1 3TaIbl CO3AaHUSI UM
ABOJIFOLIMOHHOMN TEOPUU

1.2

JIBrKy1IME CUITBI
ABOJIFOLMU BUJIOB
o Y. /lapBuny

JIBYOKYTIIME CHITBI SBOJTIOIIUN BUJIOB
no Y. JlapBuHy (BbICOKas
WHTEHCHUBHOCTH Pa3MHOKCHUS
OpraHU3MOB, HACJIEJICTBCHHAS
W3MEHYUBOCTh, OOpKOa

3a CYIIIECTBOBAHUE, ECTECTBCHHBIN
Y UCKYCCTBEHHBINU O0TOOD).
JleMoHcTpanun

Ilopmpem: Y. JlapBuH.

Tabauywl u cxemwvl: «PopMbl OOPHOBI
3a cyuiecTBoBanuey, «llopoabl
roiry0ein», «MHoroobpaszue
KyTbTYPHBIX (DOPM KaIyCThD»,
«ITopompl TOMaINTHUX >KHBOTHBIX),
«Cxema 00pa3oBaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHUS ABMXYITUX CHJT
ABOJTIOLIVID)

PackpbIBaTh cofiep>kaHre TEPMUHOB

Y TIOHSTHI: HACJIEICTBEHHOCTD,
M3MEHYHMBOCTb, HCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CylecTBOBaHHE,
€CTECTBEHHBII 0TOOp.

N3narats CyliHOCTh yUEHUS

Y. JlapBuHa 00 HCKyCCTBEHHOM OTOOPE.
XapakTepu3oBaTh JIBHXKYIIUE CUIIbI
HBOJIFOLIMM BUJOB 10 [{apBuHYy.
[IpuMeHsTh 3HaHUS O ABMKYILNX CHJIAX
ABOJIIOLIMM BUIOB 10 JlapBUHY

TU1s1 OOBSICHEHUSI MHOTOOOpa3usi BUJIOB,
NOPOJ] AOMAIIIHUX XKUBOTHBIX U COPTOB
KYJBTYPHBIX PACTCHUU
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1.3 | ®opmupoBanue 1 OdopmiteHrEe CHHTETHYECKOU TEOPUHU PackpeiBaTh coziepaHue TEPMUHOB
CUHTETUYECKON spommonuu (CTD). HelitpanbHas Y TOHATUIN: TapBUHU3M, MyTalllH,
TEOPHUU 3BOJIIOLINU Teopus d3BoJroIuu. CoBpeMEHHAast MYTallMOHHBIN MTPOLECC.

ABOJTFOITMOHHAS OMOJIOTHSI. OOBICHATH MPUUMHBI KPU3KCA
3Ha4YeHUE PBOJIIOIIMOHHON TEOPUU JapBUHU3MA.
B (DOPMHUPOBAHNH €CTECTBEHHO- O00CHOBBIBATh 3aKOHOMEPHOCTh
HAay4YHOW KapTUHBI MUPA. TpaHcpopMalu JapBUHU3MA
JdemMoHCcTpauuu B CUHTETUYECKYIO TEOPUIO SBOJIOLINHI
Ilopmpemuwi: C. C. UeTBEpHUKOB, (CTD).
N. W. Imaneraysen, /1. Xonnens, N3narats ocHOBHBIE rTos10xkeHust CTD.
H. K. benses. OuenuBatsh Brian I'. Jle @pusa,
Tabauywl u cxemol: «OCHOBHBIE C. C. YerBepukona,
MOJIOKEHUSI CHHTETUYECKOM TEOPUU N. N. llImaneraysena, /1. K. bensena
SBOJTIOLIAM B (hopmupoanue CTD.
OuenuBath 3HaueHue CTO
B (hDOPMHUPOBAHUH COBPEMEHHOM
€CTEeCTBEHHO-HAYyYHOW KapTUHBI MUPa
Htoro yacos no teme 4
2 | Tema «MuUKpPO3BOJIIOLHSA U €€ Pe3yIbTaThD»

2.1 | Oransl 3 [Tonynsauusa kKak 3jeMeHTapHas PackpeiBaTh cosiepanne TEPMUHOB
ABOJIIOLIMOHHOTO earHUIA 3BOJIIOLUHU. COBPEMEHHBIE Y TIOHSATHI: MUKPO3BOJIIOLIUS,
mporecca: METO/IbI OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIMS, MyTallUH, TOMYJISLHUS,
MUKPOA3BOJIOIUS Pa3HO00Opa3us U CTPYKTYPhI KOMOMHAIUY T€HOB, TCHO(POHI,

Y MaKpPO3BOJIIOIUSI. nonynsiuii. U3smenenue renodonaa AJIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJICHHUE.
[Tonynsius — NOMYJISAIUU KaK AJIEMEHTAPHOE XapakTepu3oBaTh MUKPOIBOJIIOLIUIO KaK
AJIEMEHTApHAs 3BOJIFOIIMOHHOE SIBJICHUE. 3aKOH ATAIl MOSIBJICHUS TTPUCIIOCOOICHUI
€MHULIA 3BOJIIOIIUN reHeTHIecKoro paBHoBecus [. Xapau, | u BUI00Opa3oBaHUS.
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B. BaiinGepra.

JeMoHcTpanun

Tabauyvt u cxemwvl: «MyTarmoHHas
U3MEHYHUBOCTHY, «[lomynsauuonHas
CTPYKTypa BuJa», «Cxema IposBICHHUS
3akoHa Xapau—BaiinOepray.
Jlaboparopnasi padora

«BpIsIBIEHNE N3MEHYUBOCTH Y 0CO0OEi
OJIHOTO BHJIa»

XapakTepu30oBaTh MOMYJISIUIO KaK
AIIEMEHTAPHYIO €IMHUILY SBOJIOLINH.
[TepeuncnsaTe NpU3HAKUA UACATIBHOM
MOMYJISIIIUY U OOBSICHATH YCIIOBUS
BBINOJIHEHUA 3aKOHA Xapau—
Baitn6epra.

[IpuMeHSTh UMEIOIITUECS 3HAHUS

TU1s1 OOBSICHEHUS IPUYMH U3MEHUUBOCTHU
y oco0ei 0JTHOTO BUIA

2.2

DneMEHTapHbIE
(akTOpbI 3BOJIIOLIUN

DneMeHTapHbIe PaKTOPbI (ABUKYIIIHE
CHUJIBI) SBOJIIOIIUU. MyTaIimoHHbIN
nporecc. KoMmOnHaTuBHas
U3MEHYUBOCTD. [lpeiid reHos —
CIly4JaliHbI€ HEHAIIPABJICHHBIE
VU3MEHEHUS YacTOT ajuiesien

B ONyJiALusIX. DHPEeKT oCHOBATENS.
Murpauuu. U30a414s nomysisiuii:
reorpaguyeckas (IpoCTPaHCTBEHHAS ),
Oounonoruyeckas (penpoayKTUBHASA).
JdemoHcTpauuu

Llopmpemuwi: C. C. UeTBEpUKOB,

2. Maiip.

Tabauysl u cxemvl: «JIBIKYIINE CUITBI
ABOJTIOLUNY, « DKOJIOTHUECKast
M30JIALMS TOMYJIALUN CEBAHCKOU
dbopenny, «I'eorpaduueckas n30IAIUS
JIUCTBEHHUIIBI CHOUPCKOM

PackpeiBaTh comepkaHne TEPMUHOB

Y TIOHSITUN: MYTallMOHHBIN IIPOLIECC,
KOMOWHATHUBHASI U3MEHYUBOCTD,
MOMYJISIIIMOHHBIE BOJHBI, Tpeiid TeHOB,
MUTpalU, U30JI1IMs, Teorpaduueckas
(IpocTpaHCTBEHHAs ) U30JISIIHS,
ounonornyeckas (penpoyKTUBHAS)
m3oJsnus, dp ekt ocHoBaTens, dPpdexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh AIEMEHTAPHBIE
(akTOpPBI (IBHKYIIUE CUIIbI) SBOJIOLUU.
OuenuBatb Bkaag C. C. UeTBepukona,
9. Maiipa B pa3zBuTHE 3BOJIIOLIMOHHOTO
YUEHHUS.

OOBSACHSITH IPUYUHBI HEHAMPABICHHOTO
JNEUCTBUSI JIIEMEHTAPHBIX
HBOJIIOIMOHHBIX (haKTOPOB.

[IpuMEHSATh UMEIOIITUECS 3HAHUS
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N JINCTBCHHMUIIbI HaprKOﬁ)>,
«HOHyJ'I}IHI/IOHHble BOJIHBI YU CJIICHHOCTH
XUITHHUKOB U JKCPTB»

O ABMXKYIIUX CUIIAX IBOJIIOLIMH
1151 OOBSICHEHUS IPUYUH Pa3HO00pasus
reHo(oH/1a MOMYJISIUNA OJTHOTO BUIA

23

EctecTBennsbIit
oTbop —
HaIPABJISIIOILINAN
(haKkTOp PBOJIIOIUU

EcrectBennsbIit oTO0p —
HaIpaBJISIOMUN (HaKTOp SBOTIOIHUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBIKYITAN, CTAOUITU3UPYIOIIHH,
pa3phIBaOLIMi (AU3PYIITUBHBIN).
[TonoBoit ot60p. BozHukHOBEHUE

Y 3BOJTIOIUS COLIMAIBHOTO MTOBEICHUS
YKUBOTHBIX.

JdemoHcTpauuu

Tabnuyol u cxemol: «CxeMa JeHCTBUS
€CTECTBEHHOT0 0TOOpay, «DopmbI
OOpBbOBI 32 CYIIECTBOBAHUEY,
«H1yCcTpUaNbHBINA METAHU3MY,
«OKuBbIe UCKOITaeMbIe)»

PackpbiBaTh copep:kaHue TEPMUHOB

Y TIOHSATHM: €CTECTBEHHBIN 0TOOD,
ABMOKYIIHHN 0TOOD, CTAaOMIN3UPYIOIINAN
0oTOOp, pa3phIBaIOIINI 0TOOP, MOJOBOI
oTOOop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYIIYIO U HATIPABJISIFOIITYTO CHITY
HBOJIIOIUH, €T0 (POPMBI.

Pazmmuate hopMBI €CTECTBEHHOTO
0TOOpa B MOMYJIAIUSIX, PUBOIUTH
MIPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPEATOCHUIKH

JUTS IEUCTBUS JIBUKYIIECHU

U cTabmn3upymoiei hopm
€CTECTBEHHOTO 0TOOpA.

CpaBHHBaTh (HOPMBI €CTECTBEHHOTO
oT0OO0pa, JenaTh BHIBOJIbI HA OCHOBE
CpaBHCHHSI.

[IpumeHsTh UMEroIeCs 3SHAaHUS

0 €CTECTBEHHOM OTOOpE

1Sl OOBSICHEHUS TTPOLIECCOB,
MPOUCXOISIIIINX B TIOMYJISIITUSX BUIOB
OpPTraHU3MOB
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24

[TpucnocobaeHHOCTh
OpraHMU3MOB Kak
pe3yJibTaT
MHUKPO3BOJIIOIUU

[IpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPOIBOJIOLIHH.
Bo3nukHOBeHME Mprcioco0eHnH

y Opranu3mMoB. ApoMop¢ho3bl

u uaroananrtanuu. [pumepst
MPUCTIOCOOJICHUH Y OpTaHU3MOB:
Mopdonoruyeckue, PU3n0IOrH4ecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTD MPUCIIOCOOTIEHHOCTH
OpTraHU3MOB.

JdemoHcTpauuu

Tabauywl u cxemol:
«ITokpoBUTENHLCTBEHHAS OKpacKa
KUBOTHBIX», «IIpeaynpexnaromas
OKpacka »KUBOTHBIX),
«DU3HOJIOTUYECKUE aIallTaIlun,
«IIpucnocobIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIBHOCTDY.
Oo6opynoBanme: repObapun pacTCHHUII;
KOJUICKITUY HACEKOMBIX; dydelia MTHI] 1
3BEpEeU C MPUMEpPAMU PA3IMYHBIX
IPUCTIOCOOICHHIA.

Jlaboparopnasi padora
«IIpucnocobneHus OpraHu3MoOB U UX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTHY.
JlaGoparopHnasi pabGora

«M3ygenne apoMop(o30B 1

PackpbiBaTh coqiepikanue TepMUHA
MPUCIIOCOOJIEHHOCTh OPraHU3MOB
(amarrranmst), apomopdo3,
UMOaIanTalysl.

[IpuBOAUTH KOHKPETHBIE TPUMEPDI
MIPUCTIIOCOOJICHUI OPraHU3MOB
(Mopdoiioruyeckue, GprU3u0JIOTHIECKHE,
OMOXMMHUYECKHE, TTOBEICHYCCKUE).
OOBSACHITH MEXaHU3M BO3ZHUKHOBEHUS
MIPUCIIOCOOJICHUH Y OPraHU3MOB.
[TpuBoauTh MprMepbI apoMoph030B

Y UAMO0AIaNTaMid Y PACTCHUH

1 KUBOTHBIX.

OOBACHATD posib apOMOP(O30B

B OCBOEHUHU OpTraHU3MaMH HOBBIX CPEL
oOuTaHusl.

OOBSACHSTH POJIb UANOA AN TAIIUN

B [IPUCIIOCOOJIEHUN OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTENIBHBIN XapaKTep
MPUCTIOCOOJIEHHOCTH U IPUBOJIUTH
MIPUMEPBI OTHOCUTEIBLHOCTH aIaNTal[UH.
PackppiBaTh 3HAUCHHE IBIKYIINX CHJT
HBOJIIOLUU B (DOPMUPOBAHUU
MPUCTIOCOOICHHIA
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UIMOAJANTAllUN Y PACTCHUH
U JKUBOTHBIX)

2.5 | Bun, ero kputepuu Bun, ero kputepuu u CTpykTypa. PackpbIBaTh cojiep:kaH€ TEPMUHOB
U CTPYKTypa JeMoHcTpanun Y TIOHSATHUM: BUJ, KpUTEPUHU BHJIA,
Tabauywvl u cxemol: «Kpurepun Buga», | moauMop(dusM, BHIbI-IBOMHUKH, apeal,
«Bugpl-nBorinukn», « CTpyKTypa BUJA | 3KOJIOTHYeCKasi HUIIIA, TOIYIISAIHS,
B IIPUPOJIEY. BHUJIOBOM KapUOTHI, KOCMOIIOJIHUTHI,
OO6opynoBanme: repdapuu pacTeHUH; | SHIEMUKH, IOIBUbI, SKOTHUIIBL.
KOJICKI[MM HACEKOMBIX; dydela NTUILl | XapaKTepu30BaTh KPUTEPHH BHIA
Y 3B€pEU pa3HbIX BUJIOB. (Mopdoiornyeckuil, reHeTUUYECKUH,
Jlaboparopnasi padora OMOXUMUYECKUM, TeOrpaPUIECKuH,
«CpaBHeHUE BUIOB AKOJIOTHYECKUM, OMOXUMHUYECKUI).
10 MOP(OJIOTUUECKOMY KPUTEPUIOH OOBSACHITHL HEOOXOUMOCTh
MCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPUEB JIJIs1 ONIPEACIICHUS BUOBOM
MIPUHA/JICKHOCTH OpraHU3Ma.
ITepeuncnsaTh OCHOBHBIE
BHYTPHUBUIOBBIC TPYITUPOBKH.
OOBIICHATH TPUYUHBI
CYILIECTBOBAHUS MOHO-
Y TIOJIMTUITUYECKUX BUJIOB.
CpaBHMBATH BUJIbI
110 MOP(OJIOTUYECKOMY
KPUTEPUIO
2.6 | BugoobpazoBanue BunoobpaszoBanue kak pe3yyibrar PackpbiBath coiep:kaHle TEPMUHOB
KaK pe3yibTaT MHUKpO3BoIIOIMU. N3ossims — Y TIOHSITUH: BUI000pa3oBaHue,
MUKPO3BOJIOLUH. KJIF0UeBOU (pakTop BUA00Opa30BaHUS. M30JIALIMS, KOSBOJIOLIUS.
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CBs13b
MHUKPO3BOJIOIAN
W DIUAIEMUAOJIOTUA

[Tyt 1 cioco6bl BUI00OpA30BaAHKUSA:
aytornmarpuieckoe (reorpadudeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJIUILJIONTU3AIINS,
rubpuan3zanus). JnureasHocTh
ABOJTIOIMOHHBIX MTPOLIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb sBOMIOIIMOHHON OHOTI0TUH

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHEeHUus1 OMopa3HO0Opa3usl.
MuUKpO3BOJIIOLINS U KO3BOJIOLIUS
apa3uToB U UX X03s51eB. MeXaHU3MbI
(dbopMHUpPOBaHUS YCTOWIHNBOCTH

K aHTUOMOTHKAM M CITIOCOOBI OOPHOBI
C HEll.

JleMoHcTpanun

Tabauyvt u cxemwvi: «CriocoOb
BUI000pa3oBaHusy, «I eorpaduueckoe
BUI000pa30BaHUE TPEX BUJIOB
JIaHJIBIIIEHY, « DKOIOTrHYeCKOe
BUI000pa30BaHME BUJIOB CUHUILY,
«lTonmurmon el pacrenuin», «KamycrHo-
peaedHbId THOPUI.
Oo6opynoBanme: repOapuu pacTeHUM
OJIM3KUX BUIIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

XapakTepru30BaTh BUI000pa30BaHUE
KaK Pe3yJbTaT MUKPOIBOJIIOIUH.
OOBSACHITH POJIb U3OJISIITUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepru30BaTh Pa3IMIHbBIC CITOCOOBI
BH1000pa30BaHus (a/UIOMATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00Pa30BaBIINXCS PA3TUIHBIMU
CIIOCO0aMHM.

[IpuMeHsTh 3HAHUS CITIOCOOOB
BHU1000pa30BaHUs JJIs1 OOBSICHEHUS
MIPUYUH MHOTOOOPa3Hs BUJIOB.
OOBICHSITH BOSHUKHOBEHHE
YCTONYMBOCTHU MTaTOTCHOB

K aHTHOMOTHUKAM

HToro yacoB nmo teme

14
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3 | Tema «Makpo3BoJIOLMS U €€ pPe3yabTaThD»)
3.1 | MakposBoJTtonus. 1 MeToabl u3y4eHus MaKPOIBOJIIOILUH. PackpriBaTh copiepkaHuE TEPMUHOB
[TaneonTomornyeckue [TaneoHTONMOTNYECKIE METO/IBI Y TIOHSTHI: MaKpPOIBOJIOLIHS
METO/Ibl U3YUCHUS n3ydeHus sBontonuu. [lepexonnsie (puntorenes), nepexoiHbie GOPMBI,
HBOJIIOLIUU dbopmMbl U GUITOTEHETUYECKUE PSIBI bunoreHeTuYeCKue psbl,
OpraHHU3MOB. MAJIEOHTOJIOT U
JleMoHCTpauun XapakTepu30BaTh MaKPOIBOJIIOLINIO KaK
Tabauyvt u cxemol: HaJIBUJIOBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DUIOTEHETHYECKUN PAT IO, KPYIHBIX TAKCOHOMUYECKUX €TUHUII.
«ApXEONTEPUKCY, «3Bepo3yOble OOBSACHATH 3HaAUEHUE
aimepby, «Crerouedanbn, NAJIEOHTOJIOTUYECKUX UCCIIET0BaHUMN
«Punno¢pute», «CeMeHHbIE IUISL IO Ty4YeHUs (PAKTOB 3BOJIIOLIMU
arOPOTHUKI. OpPraHHU3MOB.
OO0opynoBaHme: KOJUICKIINH, [TpuBOIUTH IPUMEPHI OPraHU3MOB,
repOapuu, MyJIsSKU HCKOITAEMbIX OTHOCSIIUXCS K TIEPEXOTHBIM
OCTAaTKOB OPTaHU3MOB dbopmam.
HaspiBaTh rpymnimsl Opranu3MoB,
JUTsl KOTOPBIX BOCCTAHOBJIEHBI
(buUIOreHeTUYECKHUEe PAIbI.
CpaBHUBATH MPOLIECCHI
MaKpO’BOJIIOIIUU U MUKPO3BOJIOLUN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue MeTobI PackpsiBaTh copepkaHue TEPMUHOB
METO/Ibl U3YUCHUS u3ydeHus sBotonuu. CpaBHeHHUE U MOHATUMN: Ororeorpadus, SHIEMHUKH,
ABOJIFOLIAA ¢daopsl U payHbl MATEPUKOB PEJMKTHI.

1 ocTpoBOB. buoreorpaduueckue
oOJractu 3emin. BUabl-oHIeMUKHA
1 PEIUKTEL.

OOGO0CHOBBIBATh 3HAUCHHUE
ouoreorpaduu i U3y4eHUs
HBOJTIOIIUU OPTaHU3MOB.
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JdeMoHcTpaumuu

Tabauywl u cxemol:
«buoreorpaduueckue 30Hb1 3eMIIN»,
«/pei( KOHTUHEHTOBY», «PETUKTBDY.
Oo6opynoBanme: repoapun; KOJUIEKIIUU
HACEKOMBIX

[lepeuncnars Ouoreorpaduyeckue
o0acTv 3eMJIi U OOBSCHATH IPUINHBI
WX BBIJICIICHUSI.

CpaBuuBath Quiopy u GayHy MaTepUKOB
¥ OCTPOBOB, PaCTEHUS U KUBOTHBIX
pa3HbIX OnoreorpaguIecKux 00IacTe.
[TpuBOIUTE IPUMEPHI PETUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HJIEMHUKOB.
OOBIICHATH MPUUUHBI COXPAHEHUS
BHJIOB SHJIEMUKOB U «OKHBBIX
HCKOTIaEMBIX»

3.3

OMOpPHOIOTHYECKHE
Y CPaBHUTEIIHHO-
MOp(hOJIOTHIECKHE
METO/TbI U3YUCHHSI
IBOJTFOITUH

OMOpPHOJIOTMYECKUE U CPABHUTEIILHO-
MOp(hOI0THUYECKUE METO bl U3YUCHUS
ABOIONMH. [ eHeTHUeCcKe MEeXaHU3MbI
ABOJTFOIIMY OHTOTEHE3a U TTOSBIICHUS
ABOJTFOIMOHHBIX HOBIIIECTB.
["'omosornyHbie ¥ aHATOTUYHBIC
opraubl. PynmuMeHTapHbie Opraibl

Y aTaBU3Mbl. MOJICKYJISIPHO-
TCHETHYECKUE, OMOXUMUYECKUC

¥ MaTEMaTUYECKUE METO/IbI

U3y4eHUS IBOIONMU. ['OMOOTHYHbIC
reHbl. COBpEMEHHBIEC METOIBI
MOCTPOEHUS (PUITOTEHETUYECKUX
JI€PEBBEB.

XPOMOCOMHBIE MyTaIlUX U 3BOJIOIHUS
T€HOMOB.

PackpeiBaTh conep:kanne TEPMUHOB

U MIOHATUI: SMOPUOIOTHUs, MOP(OIIOTHs,
TOMOJIOTUYHBIE U aHAJIOTMYHbIE OPTaHbl,
PYJUMEHTBI, aTaBU3Mbl, OMOXUMHUYECKAsI
TOMOJIOTHSL.

XapakTepu3oBaTh SMOPHUOIOTHUECKHUE,
CPaBHUTEIHLHO-MOP(OJIOTUUECKHE,
MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE, MAaTEMATUYECKUE
METO/IbI U3YUCHHSI IBOTIOIIH.
OOBsICHATH 3HaUYCHHE YMOPUOJIOTHH,
CPABHUTEIBHOU MOP(OJIOTHH,
MOJIEKYJISIPHOUM T€HETUKH, OMOXUMUH,
OnonH(pOPMATUKH JIJIST U3YICHUS
HBOJIIOIMU OPTaHU3MOB.

OuenuBatb Bkiag A. O. KoBaneBckoro
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JdeMoHcTpaumuu

Ilopmpemuwi: K. M. bap,

A. O. Kosanesckuii, ®. Mrosep,
9. I'ekkerns.

Tabnuywl u cxemst: «HadanbHbIC
CTaIuy SMOPUOHAIILHOTO Pa3BUTHUS
MTO3BOHOYHBIX )KUBOTHBIX),
«I"OMOJOTUYHBIE U AaHAJIOTUYHBIE
Opra"b», «PyAuMEHTBI», « ATABU3MBD»,
«XpoMOCOMHBIE HAOOPHI YETOBEKA
Y IIMMITaH3e».

O0opyaoBaHme: KOJUICKIINH,
repOapuu, MyJIsKA TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

B Pa3BUTHE PBOJIIOITMOHHOTO YUCHUSI.
OnuceIBaTh FTEHETUYECKUE MEXAHU3MBI
SBOJIIOIIMY OHTOI'€HE3a U ITOSIBIICHUS
SBOJIIOIIMOHHBIX HOBIIIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYIMMEHTAPHBIX OPTAHOB y PA3IMYHBIX
OpPTraHU3MOB U OOBSCHATH IPUUYUHBI UX
MTOSIBJICHMS.

[IpuBOAWTH IPUMEPHI TOMOJIOTUYHBIX

Y aHAJIOTUYHBIX OPTAHOB.

CpaBHUBATH CTPOCHHUE OPTaHOB

y OpraHu3MOB Pa3HBIX
CUCTEMATHICCKUX TPYTIII.

[IpuBOIUTH IPUMEPHI OMOXUMHUYECKON
Y TEHHOM T'OMOJIOTHH.

OnenuBarth 3HaUCHUE OMOMH(OPMATUKH
JUT U3YYEHUS 3aKOHOMEPHOCTEN
SBOJIIOIIIH

34

OO01ue
3aKOHOMEPHOCTH
ABOJIFOLIUA

OO6mIre 3aKOHOMEPHOCTH (TIpaBHIIa)

sBoIOLIMU. HeoOpaTuMOCTh 3BOIOLUN.

AnanTyuBHas paavanusl.
HepaBHOMEPHOCTH TEMIIOB SBOJIIOLIUH.
JdemoHcTpauuu

Tabnuywvl u cxemol: «I ' T1aBHBIC
HaITpaBJICHHS YBOTIONHNY, «O0IIHe
3aKOHOMEPHOCTH JBOJTIOIINI

PackpbIBaTh cofiepkaHne TEPMUHOB

Y MOHATUN: CMEHa (PYHKIMI1 OpraHoB,
HEOOPaTUMOCTB SBOJIIOIMH, a/IalITUBHAS
paauanus, HEpaBHOMEPHOCTb TEMIIOB
HBOJIIOIMH, YEPEOBAHUE TJIABHBIX
HAaNpPaBJICHUUN IBOJOLUU.
AHanM3UpOBaTh NPUUUHBI
4yepel0BaHus IJIaBHbIX HAIPABICHUN
HBOJIIOLIUN.
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[IpuBOIUTH MpUMEPHI

IIPOUCXO0KICHUS OPTaHU3MOB

OT HECIIEUAIIN3UPOBAHHBIX MPEIKOB U
UX IPOTPECCUPYIOILEH CIIEHUATA3ALNHY.
OOBACHATH NPUUUHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIIOLUU.

[IpuBOINTH IPUMEPHI AAAITUBHOU
paauanuu y OpraHu3MoOB.

OOBSICHATH NPUYKUHBI HEOOPATUMOCTH
HBOJIFOLIUU

Nroro yacos 1o teme 6
4 | Tema «IlpoucxoxaeHue U pa3BuTHE KU3HU HA 3emJie»
4.1 | I'nnotessl 2 Hay4Hble runoTessl NpOUCX 0K ICHUS PackpeiBaTh conep:kaHue TEPMUHOB

BO3HUKHOBEHHUS KU3HHU
Ha 3emIie

KU3HU Ha 3emiie. AOUoreHes

Y naHcnepmus. JJonaydHbie
MIPEJCTaBIICHUS O 3aPOKICHUM KU3HU
(kpeanonusm). I'unoresa
MOCTOSTHHOTO CaMO3apOKICHUS KU3HU
U ee onpoBepxkenue onsitamMu O. Penu,
JI. Ciasmannanwy, JI. ITacrepa.
[IpoucxoxaeHue ;Kku3Hu

U aCTpOOHOJIOTHS.

JdemoHcTpauuu

Topmpemui: ®©. Pennu,

JI. Cnnasumannanu, JI. Tacrep.

Tabauywl u cxemwr: «Cxema ombITa

@. Pean», «Cxema onbita JI. [Tactepa

Y MIOHSITUH: KPEallMOHU3M, BUTAIU3M,
MaHcrnepmusi, abUOTeHE3.

N3narath Hay4HbIE TUTIOTE3bI U TEOPUU
MIPOUCXOKICHUS )KU3HU Ha 3eMIIe.
OnenuBatsb Bkiag @. Peau,

JI. Cnannanuanu, JI. ITactepa

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MMPOUCXOXKICHHUE )KU3HU Ha 3eMJIe.
[lepeuncnsaTh cTaauu pa3BUTHS KUZHU
Ha 3emJie, COTJIACHO TeOpUH OMOoIMo33a
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110 U3YYCHHIO CaMO3apOKIACHUA
ZKHU3HI

4.2

OCHOBHEI€ dTaIIbI
HEOPraHUYECKOU
ABOJIIOLIUU

OcCHOBHBIE 3Talbl HEOPTaHUYECKOM
sBoronuu. [lnanerapnas
(reosoruueckas) YBOTIOLHS.
XuMuueckast dBOTIOIHA. AONOTreHHBIN
CHUHTE3 OPraHUYECKUX BELIECTB

n3 Heopranndeckux. OneitT C. Muiepa
u I'. FOpu. O6pazoBaHue noaumMepon
u3 MoHOMepoB. KoanepBarnas
runore3a A.M. Onapuna, runoresa
nepBuuHoro OymnpoHa JI. Xomnaeiina,
reHernyeckas runoresa ['. Memnepa.
Pu6o3umsl (T. Uek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHUE MPOTOKIIETKH.
JdemoHcTpauuu

Ilopmpemuwi: C. Munnep, I'. FOpu,

A. U. Onapumn, /. Xonmeiin,

I'. Memnnep.

Tabnuywl u cxemol: «CxeMa OIbITa

C. Munnepa, I'. FOpu», «IOtanbl
HEOPTaHUYECKON HIBOTIOLIMI.
BupryanbHas 1adbopaTopHasi pabora
«MopnenupoBanue onbIToB Musiiepa—
Opu no u3zydenuo abuoreHHoro

PackpeiBaTh coepkaHlE TEPMUHOB
Y MIOHSITUI: T€0JI0TnYeCcKas 3BOJIFOLUA,
XUMHUYECKast YBOJTIOIHS, AOMOTECHHBIH
CUHTE3, IepBUYHAs aTMOoc]epa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MPOOUOHTHI.

XapaxkTepu3oBaTh OCHOBHBIE ATAIIbI
XUMHYECKOU 3BOJIIOIUU.

HaszpiBaTh XMMHUECKHUI COCTaB
MEePBUYHOM aTMOC(epbl 3eMITH.
OuenuBatb Bkiag C. Mumiepa,

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

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOXKICHUE )KU3HU Ha 3emIie.
OnuceIBaTh yCIOBHUS, HEOOXOAUMbBIC
IUT1 a0MOT€HHOTO CUHTE3Aa
OPraHUYECKUX COCAUHECHUMU.
[IpuBOINUTH TPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKJIU MPOLECCHI
F€HETUYECKOT0 KOMMUPOBAHUS

1 (pepMeHTATHBHAsI aKTUBHOCTb.
OO60CHOBBIBATh HEBO3MOXKHOCTD
MMOBTOPHOTO BO3HUKHOBEHHUSI KU3HU
Ha 3emiie
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CHHTE3a OPraHMUYECKUX COCTMHCHUH
B TIPBUYHON aTMochepe»

4.3 | Uctopus 3emiu u Hcropus 3eMiu 1 METOJIBI €€ PackpbIBaTh coqiep>kaHre TEPMUHOB
METO/IbI €€ U3yUCHHUS nu3ydyeHus. MickonaeMple OpraHM4ecKre | U MOHATHIA: T€0XPOHOJIOTUS
ocTtaTku. ['eoXpoHOJIOTHS U €€ METOJIbl. | (OTHOCHUTEIIbHAS, A0COJIFOTHAS ),
OTtHOocuTENbHAS U A0COTIOTHAS OKaMEHEJIOCTH, METO/IbI
reoxpoHosiorus. 'eoxpoHonornyeckass | reOXpOHOJIOTUH, T€OXPOHOJIOTHYECKas
IIKaja: 30HBI, 3pbI, IEPUOJIBI, IOXH. IKaJIa: S0HBI, 3PbI, IEPUOJBI, JTOXU.
JdemMoHcTpauuu XapakTepu30BaTh METOAbI U3YUCHUS
Tabauyvt u cxemol: UCTOPUU 3EMIIH.
«['eoxpoHOIOTHYECKAs IKAIAY. [lepeuncnsaTs pa3aesbl
O6opynoBanme: KOJUIEKIIUU I€OXPOHOJIOTMYECKOM IIKaJIbI.
OKaMEHEJIOCTEH, MTOJIE3HBIX OueHnBaTh 3HAYECHHUE UCKOTTAEMBbIX
MCKOIAEMBbIX; MYJISKA OPTaHUYECKUX OCTATKOB JIJI1 U3YYEHUSI UCTOPUU
OCTaTKOB OPTaHU3MOB. Pa3BUTHS )KU3HU Ha 3eMJI€.
Jlaboparopnasi padora OOBSACHSTH XapaKkTep pacupeiesICHHs
«M3ydeHne u onucaHue NCKOMAEMBbIX MCKOITa€MBIX OCTATKOB B 3€MHOM KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHMBaTh METOIbI a0COTIOTHOM
Y OTHOCUTEJIBHOU F€OXPOHOJIOTUI
4.4 | HauanbHbie dTambl HauvanbHble 3Tansl opraHnueckou PackpbiBaTh cojiepKaHUE TEPMUHOB U
OpraHUYECKON sBoronuu. [losiBIeHNE M 3BOTIOIUS MTOHSATHMN: «TIOCJIETHUI YHUBEPCAIbHBIN
DBOJIFOLIUN NEPBBIX KIJIETOK. DBOJOLHS 001U PeIoK», OTHOKIETOUHbIE

meTabonu3ma. Bo3HUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE
OMOIUIEHKH KaK aHaJIOT MEPBBIX

Ha 3emiie coodiiecTB. CTpOMaTOUTHI.
[IpoxapuoThl ¥ 3yKapHuOTHI.

OpPTraHu3MBbl, TPOKAPHUOTHL, IYKAPUOTHI,
CUMOHMOTEHE3.

XapakTepu3oBaTh HaYaJbHbIE 3TAIbI
OPTaHUYECKOM IBOJIIOLUH.
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[IpoucxoxaeHne 3ykapuoT
(cumbuorenes). BONMIOLIUOHHOE
IIPOUCXOXK/ICHUE BUPYCOB.
JeMoHcTpanun

Tabauywl u cxemwvi: «HadaabHBIC STAIIBI
OpraHuuecKoil BoMIOIUNY, «CxeMa
00pa3oBaHUsI BYKAPUOT ITyTEM
cumOuorenesay, «CTpoeHHne BUpyca»

[TpuBoauTH MpUMEPH apoMOpP(HO30B
HEPBBIX OJJTHOKJIETOUYHBIX OPraHU3MOB.
XapakTepu3oBaTb OCHOBHBIE
MOJIO’KEHUS U I0Ka3aTeIbCTBA THIIOTE3bI
CUMOHOIeHE3a.

JloKa3pIBaTh MOJIyaBTOHOMHOCTD
MUTOXOHJIPUM U IIACTU, UX
MPOUCXOXKICHNE OT MPOKAPUOTUIECKUX
KJIETOK.

JlenaTp BBIBOJBI O 3HAUCHUU
BO3HMKHOBEHUS (DOTOCHHTE3A,
(dbopMupoBaHUs sSaApa I NajdbHEHIIero
pPa3BUTHSA )KU3HU HA 3eEMIIE.
XapakTepu30oBaTh TUIOTE3bI
IPOUCXOXKICHUSI BUPYCOB

4.5

OBOJIIOLUSA DYKAPUOT

ITpoucxoxk1eHue MHOTOKJIETOYHBIX
opraHu3moB. Bo3HUKHOBEHUE
OCHOBHBIX TPYIITT MHOTOKJIETOYHBIX
OpraHU3MOB.

JdemoHcTpauuu

Iopmpem: N. 1. Me4HUKOB.

Tabnuywl u cxemol.: «HadanpHbIE STAIBI
OPTraHUYECKOM HBOIOIUNY, «Cucrtema
KUBOU IIPUPOIBI»

PackpbiBath copepkanrne TEPMUHOB
Y TIOHSITUI: IPOKAPUOTHI, SYKAPUOTHI,
MHOTOKJICTOYHOCTb, CIICITHATH3aITNS
KJIETOK, BUPYCHI.

XapakTepu3oBaTh IPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
AYKaApPUOTUYECKHUX U MPOKAPUOTHUCCKUX
OpPTraHU3MOB.

Ha3wiBaTh 0cHOBHBIE apoMOPGO3bI
DYKapHOT U OIIECHUBATh UX 3HAYCHUE
TUTSI TATBHENTIIETO Pa3BUTHS KU3HU
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4.6 | OcHOBHBIC dTAITBI OcCHOBHBI€E 3Tanbl 3BOJIOLMUHU BEICHINX | PackphiBaTh cofiep:kaHuEe TEPMUHOB
ABOJIIOLIUA pactennii. OCHOBHbBIE apOMOP(HO3bI Y MTOHSITUI: BOJIOPOCIH, pPUHUO(DUTHI,
pacTUTEIBHOTO MUPA pacTeHui. BbIXoa pacTeHHl Ha CyIly. | MXH, TAIIOPOTHHKOOOPA3HBIE, CCMCHHBIE

[TosiBNEeHUE CIIOPOBBIX PACTEHUN U MaroOpPOTHUKH, TOJIOCEMEHHBIE,
3aBOeBaHUE UMU cyliu. CeMeHHbIe MOKPBITOCEMEHHBIE, OeCIooe
pactenus. [IpoucxoKneHNE LIBETKOBBIX | TTOKOJICHHUE (CITOPOQUT), TIOJIOBOE
pacTeHuH. nokoJjieHue (raMetodur).
JdeMoHncTpanumn [lepeuncnsaTb OCHOBHBIE JTaIIbI
Tabauywl u cxemol: «KApoMopdo3b ABOJIIOLIMM PACTUTEIBHOTO MHUPA.
pacteHui», «Punnours», Ha3sbiBaTh 0CHOBHBIE apoMOP(}HO3bI
«OIHOKJIETOUYHBIE BOJOPOCIIN, pacTeHHH U OLIEHUBATh MX
«MHOTOKJIETOUHBIE BOJIOPOCIN, 9BOJIIOIMOHHOE 3HAYEHHE.
«Mxu», «IlanopoTHUKNY, CpaBHUBaTh 0COOEHHOCTH CTPOEHUS
«I"onocemennnle pacTenusa», «Opranel | pacTeHHU pa3HBIX OTIEIOB
LBETKOBBIX PACTEHUI.
Oo6opynoBanme: repdapun pacTeHUN
Pa3JIMYHBIX OTJIETOB.
IIpakTnueckas padora
«M3yueHne ocoOEHHOCTEHN CTPOSHHUS
pacTeHU pa3HbIX OTACIIOBY

4.7 | OCHOBHBIE 3TaIbI OCHOBHBI€E 3Tarbl 3BOJTIOLUU PackpsIBaTh cojiepkaHuEe TEPMUHOB

ABOJIIOLIMY Y KUBOTHOTO
MUpa

KUBOTHOTO Mupa. OCHOBHBIE
apoMop(}o3bl JKUBOTHBIX. BeH icKas
dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THIIOB.
[IepBbie XOpaOBbIE KUBOTHBIE. JKU3HD
B BOJIE. DBOJIIOIMS TO3BOHOYHBIX.

Y TIOHSITUNA: TPOCTEHUIIINE,
IJJACTUHYATHIC, KUIIIEYHOIOJIIOCTHBIE,
MIJIOCKUE YEPBH, WICHUCTOHOTHE, PHIOBI,
36MHOBOJIHBIE, TPECMBIKAIOIIUECS,
MITHUIIBI, MJIEKOITUTAIOIINE, SKTOAEPMA,
JHTOJIEpMa, ME30JI€pMa, IBYCTOPOHHSIA

115




®enepanpHas pabouast nporpamma | buomorus. 10-11 kmaccs! (yriayOneHHbBIH YPOBEHB)

[Tpoucxoxnenune ampuoOmii

v pentwimi. [Iporcxoxaenue
MJIeKONUTAOMKX U ntuil. [Ipunimn
KJroueBoro apomopgosza. OcBoeHue
0eCTI03BOHOYHBIMY 1 IO3BOHOYHBIMH
KUBOTHBIMHU CYIIIH.

JdeMoHcTpaumuu

Tabauysl u cxemovr: «CxeMa pa3BUTHUS
KUBOTHOTO MUPay, «K ApoMop(o3bl
KUBOTHBIX», «[IpocTeimme»,
«Kumieunonosioctaeie», «IInockue
yepBu», «UneHuctoHoruey, «Puioby,
«3eMHOBOTHBICY,
«Ipecmpikaromuecs», «lITumsn,
«Mnekonuraromue».
O0opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIAXKHBIE MPEMApPaThI
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJUIEKIIMM UTJIOKOKHUX; CKEJIEThI
MMO3BOHOYHBIX )KUBOTHBIX; Uyuesia MTHI]
Y 3BEpeil.

IIpakTnuyeckas padora

«M3yueHue 0coOEHHOCTEM CTPOCHHUS
MO3BOHOYHBIX JKUBOTHBIX)

CUMMETpPUS, TETTIOKPOBHOCTb.
[lepeuncasiTh OCHOBHBIE STAIIbI
ABOJIIOIMH KUBOTHOT'O MHUpA.

Ha3zbiBaTh OCHOBHBIE ITpeaanTAINH,
CIIOCOOCTBOBABIIIUE BBIXO1Y KHBOTHBIX
Ha CyIly.

OueHuBaTh 3HAYEHUE PA3BUTUS
HEPBHON CUCTEMBI JIJIs1 IPUCTIOCOOICHUS
KUBOTHBIX K YCIIOBUSIM OKPYKAIOIIEH
Cpebl.

OOBACHATH NPUUHMHBI HIBOJIFOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHIL], MJICKOUTAIOIINX

4.8

PasButue xxu3uu
Ha 3emiie

Pa3BuTue xxu3nu Ha 3emiie 1o spam
Y TIEpUOJIaM: apXeu, MPOTEPO30H,
ajgeo030i, Me30301, KalHHO30H.

PackpeiBaTh cosiepkaHue TEPMUHOB
U TIOHATHI: apxel, apxebakTepuu,
IMaHOOAKTEPHH, IPOTEPO3OH,
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OO11as xapaKTepUCTHKA KITUMaTa

Y T€OJIOTMYECKHUX MPOLECCOB.
[TosiBIeHME M paclBET XapaKTEPHBIX
OpraHu3MOB. YTJIe0Opa3oBaHUE: €ro
YCJIOBHS M BIIMSIHUE HA ra30BbIi COCTAB
aTMocdepsl.

MaccoBbie BBIMUPaHUS —
AKOJIOTUYECKHE KPU3HUCHI TPOILIIOTO.
[IpyyuHbI U CAEACTBUS MaCCOBBIX
BbIMHUpaHHil. COBpEMEHHBII
AKOJIOTUYECKAN KPU3HC, €TO
ocobenHoctH. [Ipobnema coxpanenus
OnopazHoo0Opasus Ha 3eMIie.
JdemoHcTpauuu

Tabnuywvl u cxemol.: «Pa3BUTHE )KU3HU
B ApXEUCKOU 3pe», «Pa3zButne xu3Hu
B IIPOTEPO30MCKON pen, «PazBuTtue
YKA3HU B ITAJIE030MCKOU 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOU 3pEN,
«Pa3BUTHE )KU3HU B KANHO30MCKOU
ape»

najge03om, KeMOpHii, OpJOBUK, CHITYD,
JIEBOH, KapOoH, iepMb, [lanres, Tertuc,
TPUIOOUTHI, PUHUO(DUTHI,
PAKOCKOPIIHUOHBI, TAHITUPHBIE PHIOBI,
KOTHWJI03aBpbl, M€3030M1, [ OH/1BaHa,
JlaBpasus, Tpuac, ropa, Mejl, XBOMHBIE,
TMHKTOBbI€, CATOBHUKOBBIE,
O€JIEeMHUTHI, aAMMOHHUTBI, TMHO3aBPHI,
apXEONTEPHUKC, IIOKPBITOCEMEHHBIE,
KaiHO301, MaJICOreH, HEOT'CH,
AHTPOIIOTEH, MACCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJIe IO 3paM U MEPUOJIaM.
VYcraHaBaMBaTh 3aBUCUMOCTD MEXKITY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIMMAaTa U MPoLeccaMu
B JKMBOU IPUPOJIE.

OOBSACHITH NPUYUHBI PacIBETA
CHUCTEMATHYECKUX TPYIIIT OPTaHU3MOB
B PA3JIMYHbIC 3PbI U MIEPHOIBI.
AHaNIM3UpOBATh MPUUYUHBI U CIICICTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3biBaTh 0CHOBHBIE apoOMOP(PO3BI
pPAaCTEHUH U )KUBOTHBIX.

[TpuBOIUTH TPUMEPHI IEPEXOTHBIX
dbopM OpraHu3MoB.

AHaNIM3UpOBATh MyTH PEIICHUS
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poOJIeMbl COXpaHEHUS
OnopazHoo0Opasus Ha 3emJie

4.9 | CoBpemeHHas cucteMa
OpraHU4YecKOro Mupa

CoBpeMeHHas crucTemMa OpraHu4ecKoro
mupa. [IpuHnumne! kaaccudukanum
opranu3mMoB. OCHOBHbIE

CUCTCMATUYICCKUC I'PYIIIBI OPraHU3MOB.

JdeMoHcTpauuu
Tabauywl u cxemol: «CoBpeMeHHast
CUCTEMA OPraHUYECKOTO MUPaA»

PackpbiBath cosiepkaHie TEPMUHOB

U MOHATUN: OaKTEPUH, apXEHU, BHICIIINE
pacTeHus, 3eJIeHbIe BOJOPOCIIH,
OarpsiHKU, Oypbie BOJOPOCIIH,
MOXOBUIHBIE, TAIOPOTHUKOBHU/IHEIE,
XBOILEBUIHbBIE, [NIAYHOBUHBIE,
rOJI0OCEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KHIIIEUHOTIOJIOCTHBIE,
IUIOCKUE YEPBHU, KPYIJIbIE YEPBH,
KOJIbUAThIC YEPBH, WICHUCTOHOTHE,
MOJLTIOCKH, UTTIOKOKUE, XOPIOBbIE,
rpuOBbI, TUIIAHUKUA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOTO MHpA;
HA3bIBATh OCHOBHBIE CHCTEMAaTHYECKHE
IpyMNIbl OPraHU3MOB.

OOBSICHATH NIPUHIUIIBI KJIACCU(DUKAITUU
OpPTraHU3MOB.

[lepeuncnsiTb OCHOBHbIE MPU3HAKU
MPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOJAOPOCIIEH.
[TpuBOIUTH MPUMEPHI TIPECTaBUTENCH
OCHOBHBIX CUCTEMAaTUYECKUX TPy
OpPTraHu3MOB

Hroro yacoB nmo teme

15
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S | Tema «IIpoucxo:xaenne 4ej10BeKa — aHTPOINOT€HE3»
5.1 | AaTpononorus — 1 Paznensl v 3agaum aHTPOMOJIOTHH. PackpsIBaTh cozepkanue TEPMUHOB
HayKa O YEJIOBEKE Metoabl aHTPOIOJIOTHH. Y TIOHSITUI: aHTPOIOJIOT U,
JeMoHcTpanun MOp(}OIOTHSI, aHTPOIOTEHES,
Tabauyvt u cxemwvi: «KMeTOJIbI AHTPOIIOMETPUS, PEKOHCTPYKIIHS,
AHTPOIIOJIOTUIY. apxeoJiorus, STHOTpadus.
OobopynoBanmne: MyJsiKu HasbiBaTh pazaensl u 3agauun
OKaMEHEJIOCTEH, MPEIMETOB AHTPOIIOJIOTUH.
MaTepUAIbHOU KyJIbTYPbI PEJIKOB XapakTepu3oBaTh METO/IbI
yesoBeka; hoTorpaduu HaX0 0K AHTPOTOJIOTUH U CPABHUBATH
HCKOTIa€MbIX OCTATKOB YEJIOBEKa UX MEX]Ty COOOI.
BriiensaTs BOnpoCkl 3BOTIOLHAN
YeJI0BEKA, UCCIEAYEMbIE TPU TOMOIIU
Pa3JIMYHBIX METOIOB
5.2 | Pa3Burue 1 CraHoByeHUE NMPECTaBICHUI PackpsIBaTh coziepkaHue TEPMUHOB
MPEACTABICHUM 0 MPOUCXOXKACHUHU YEJIOBEKA. Y TIOHSTUM: aHTPOIIOTEHHAs TEOPH,
0 IPOUCXOKICHUHN Penurrnosnsie BO33peHuUs. TpynoBas Teopusi, Homo sapiens.
YEeJIOBEKa CoBpeMeHHbIEC HAyYHBIE TEOPHHU. OuenuBatsh Bkiag Y. Jlapsuna

JdemoHcTpauuu

Ilopmpem: Y. JlapBuH.

Tabnuywl u cxemol.: «MeTOIBI
AHTPOMOJIOTUI.

OO6opynoBanme: MyJisHKA
OKAaMEHEJIOCTEN, IIPEIMETOB
MaTepPUAIBHON KYJIBTYPHI TPEIKOB
YeJI0BEKa; penpOyKIHH
(¢poTorpadun) kapTruH

B Pa3BUTHE MPEICTABICHUN

O IPOUCXOXKACHUM YETIOBEKA.
ApPryMeHTHPOBAaHHO KPUTHUKOBATH
PEIUTHO3HBIE IIPEACTABIICHUS

O ITPOUCXOKIECHNUH YEIOBEKA C MO3ULUN
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAYYHbIE TEOPUHU
ITPOMCXOKICHHS YEIIOBEKA
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¢ MU(DOJIOTHYECKUMHU
1 OMOJIEUCKMMHU CIOKETAMU
IIPOUCXOK/ICHHUS YEIIOBEKa

53

MecTo yesioBEKa
B CUCTEME
OpPraHUYECKOTO MHUpA

CX0/IcTBO YeI0BeKa ¢ )KUBOTHBIMH.
CucreMaTHuecKoe MoJI0KEHNE
yenaoBeka. CBUIAETEIbCTBA CX0ICTBA
YeJI0oBeKa C )KUBOTHBIMM:
CpPaBHUTEIHLHO-MOP(HOIOTHIECKHE,
aMOpHroIornYeckue, Gpru3nuoJIoro-
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTanyus yeaoBeKa OT KUBOTHBIX.
[IpssMox ok IeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazBuTne
T'OJIOBHOT'O MO3Ta M BTOPOH CUTHAIHLHOM
CHUCTEMBI.

JdemoHcTpauuu

Tabnuywl u cxemol.: «I"'0JIOBHOM MO3T
yesoBeKay, «HemoBekooOpa3Hbie
00e3bsHBY, «CKeleT yeloBeka 1
CKEJIeT TUMIIaH3e», «Pya1uMeHTsI 1
aTaBU3MbI».

Oo0opyaoBaHme: CKEJIET YEIOBEKA;
MOJIENTb Ueperia 4yeaoBeKa U yeperna
IIMMITaH3¢; MOJIC)Ib KMCTH YeI0oBeKa U
KHCTH IITMMIIaH3E.

JlaGopaTopHasi padora

«M3ydenrie 0coOEHHOCTEN CTPOEHUS

PackppiBaTh copepxaHne TEPMHUHOB
Y TIOHATUH: PYJAMMEHTHI Y YeJIOBEKa,
aTaBU3MBI y YEJIOBEKA,
PSIMOXOKICHHE, BTOPAsi CUTHATIbHAS
cucTeMa.

OmnpenensiTb CHCTEMaTHYECKOE
MOJIO’KEHHUE YEJIOBEKA B OPTaHUYECKOM
MHUDE.

BBIABIATH 4EPTHI CXO/ICTBA U PA3IAYUS
YeJIOBEKA M )KUBOTHBIX.
XapakTepru30BaTh CBUIETEIHCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBHO-MOP(DOIOTHUECKHE,
aMOpHOIOTHYECKHE, (PHU3HOIIOTO-
OMOXUMHUYECKUE, TTOBEACHYECKUE).
[IpuBOAWTH IPUMEPHI AaTABU3MOB

U PYJUMEHTOB Yy YEJIOBEKA.
OnuceIBaTh MPU3HAKHN YEIIOBEKA,
c(hopMUpOBABIIIKUECS B CBSI3U

C IPEBECHBIM 00pa30M JKH3HU MPETKOB
U TIPSIMOXOKICHUEM.

BoIABISITH IPUUKMHBI 0COOCHHOCTEH
CTPOCHHSI Ueperna 4eIoBeKa

110 CPAaBHEHHIO C YEJIOBEKOOOPa3HBIMU

120




®enepanpHas pabouast nporpamma | buomorus. 10-11 kmaccs! (yriayOneHHbBIH YPOBEHB)

CKCJICTA YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOKICHUCM

00e3bsiHaMH.

CpaBHUBATH OPYAUNHYIO JEATEIBHOCTD
YeIIOBEKa U JKUBOTHBIX.

CpaBHHBaTh 0COOEHHOCTH BBICIIICH
HEPBHOU JIESITEIBHOCTH YEI0BEKA

1 )KUBOTHBIX

54 | ABWxyuiue CUiibl JIBvokymue cuibl ((hakTophl) PackpsIBaTh cojiep:KkaHUE TEPMUHOB
(paxTopsr) aHTpOMoreHe3a: OMOJIOTHYECKHE, Y TIOHSATHIA: HACJIEICTBEHHAS
aHTPOIOreHe3a conuaibHble. COOTHOLIEHUE M3MEHYUBOCTb, €CTECTBEHHBIN 0TOOD,

OMOJIOTUYECKUX U COLUAIIBHBIX opyauiiHasl e TeIbHOCTb, TPYIIIOBOE
(bakTOpOB B aHTPOIIOTEHE3E. COTPYJHUYECTBO, OOILIEHUE, PEUb.
JleMoHCcTpanun XapakTepu3oBaTh IBHKYIINE CUIIbI
Tabauysl u cxemol: «IBUOKyIIME CUIIBI | aHTPOIIOTeHE3a: OMOJIOTHUECKHE
AHTPOIOTEHE3AY. U COLMaIbHbIC
OobopynoBanme: MyJISKH ITPEAMETOB
MaTepUalibHON KYJIbTYPhI TPEIKOB
YeJioBeKa

5.5 | OcHOBHBIE cTaIUU OcCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpriBaTh conep:kaHue TEPMUHOB

aHTPOIIOTeHE3a

Pannue uenoBekooOpa3Hbie 00E3bsIHBI
(IPOKOHCYJIbI) U pAaHHUE TOHTUJIBI —
001IIHe MPEJIKN YeII0BEKOOOPa3HBIX
00€3bsH U JT0JIel. ABCTPAJIONUTEKU —
JNBYHOTHE MPEAKH JIroaen. Yenosek
yYMEJbIN, IEPBbIE U3rOTOBICHUS
opyauu Tpynaa. Hemnosek
MPSIMOXOJAIINN Y MIEPBBIA BBIXO/T
roJiei 3a npenensl Adpuku. Yenosek

Y ITIOHATHUI: aBCTPAJNIONNTEK, UenoBek
yMenbli, YenoBek npsiMOXOIAIINN,
Yenosek reiaensoeprekuii, YUenosek
HEAHJAEPTATbCKNI, KPOMaHbOHEII,
JICHUCOBCKHUM 4eJIoBEK, YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
MaJICOreHETHKA.

XapakTepu30BaTh OCHOBHBIE CTAIUH
AHTPOIIOT€HE3A.
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reiaenp0eprekuii — oOIuiA MpeIoK
HEaHJEPTAIbCKOIO YEJIOBEKA U
YEeJI0BEKAa pa3ymMHOro. Yemosek
HEaHJICPTAIbCKUM KaK BUJI JIFOJIEH
XOJIOTHOTO Kiumarta. YeaoBek
pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKHM YeJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 3a npeaenaMmu Appuku.
IIaneoreneTrka v mMajacoOreHOMHMKA.
JdemoHcTpauuu

llopmpemuwi: J1. Jlukwu,

5. 5. Porunckui, M. M. I'epacumos.
Tabnuywvl u cxemol. « IBOIIIOLIHOHHOC
JIPEBO YEJIOBEKa», K ABCTPATIOMUTEKY,
«Yenosek ymenslit», «HenoBek
MPAMOXOISIIUIY, «JleHUCOBCKUI
yenoBek», «HeanaepTanblby,
«KpomanboH1b, «IIpegku yenoBekay.
Oo6opynoBanue: MOJICJIM TOpca
MIPEIKOB YEJIOBEKA; MYJISKH MPEIMETOB
MaTepUaIbHOU KYJIbTYpPhl MIPEIKOB
YyeJoBeKa

BbISIBISATE MPOrpECCUBHBIE YEPTHI,
MOSIBUBILIMECS Y MPEIKOB YEJIOBEKA

Ha Pa3HbIX CTAIUSIX aHTPOIIOTEHE3A.
[IpuBOANTE pUMEPHI TPEACTABUTENICH
OCHOBHBIX CTa/IMil aHTPOIIOTE€HE3a!
ONMCHIBATH UX AHTPOIIOMETPUUYECKHE
JaHHbIe, 00pa3 KU3HU U OpYyIUs TPpY/a.
CpaBHHBATH TPECTABUTEIIEN OCHOBHBIX
CTaui aHTPOIIOTECHE3A

5.6

OBOJIIOIHS
COBPEMEHHOTO
yeJIOBEKa

DBOJIOLMS COBPEMEHHOTO YEJIOBEKA.
EctecTBeHHbII 0OTOOP B MOMYIAIUAX
yesioBeKka. MyTallMOHHBINA MIPOLECC
u nonumopdusm. [lonmynsaironubie
BOJIHBI, Ipeii( TeHOB, MUTpaLIUs

PackpriBaTh copepkaHre TEPMHUHOB
Y IIOHSTUI: MyTallMOHHBIN ITPOLIECC,
noMMOpU3M, OMYJISIIMOHHbBIE
BOJIHBI, Ipeii reHoB, MUrpanus,
«3(P(hHEeKT OCHOBATEIS.
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1 «3(pHEKT OCHOBATENSD» B MOMYJIALUAX
COBPEMEHHOT0 YeJIOBEKa.

JdeMoHcTpaumuu
Tabauywl u cxemwvl: «ITAIbI YBOTIOIUN

YCJIOBCKA»

XapaKkTepu30BaTh POJIb €CTECTBEHHOTO
0TOOpa B MOMYJISIUAX COBPEMEHHOTO
YeJI0BeKa.

OreHuBaTh POJIb MyTAlIUOHHOTO
npoiiecca, MOMyJISIIIMOHHBIX BOJIH,
aperida reHoB, MUrparuu, «3pdexra
OCHOBATEJISH» B HBOJIIOLINY MO JISAU
COBPEMEHHOT0 YeJIOBEKa.

[TpuBoauTH MpUMEpPHI HAKTOPOB,
CTIOCOOHBIX BBI3BATh MOMYJISALIMOHHBIC
BOJIHBI B 3BOJIIOIIUN COBPEMEHHOTO
YesoBeKa

5.7

YenoBeueckue pachl.
MexaucIuIInHapHbIe
METO/Ibl AHTPOTIOJIOTUN

Yenoseueckue pacsl. [lonstue o pace.
Bonwime pacel: eBponeouiHas
(eBpasuiickasi), aBCTpajJO-HETPOUTHAS
(3KBaTOpHaNIbHASA ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems

U TIyTHU PACCEJICHHS YeJIOBEKa 10
miaHeTe. EAMHCTBO 4enoBeYeCKUX pac.
Hay4Hast HecOCTOSITEIbHOCTh pacu3Ma.
[TpucnocobseHHOCTh YenoBeKa

K Pa3HbIM YCJIOBUSM OKPYKAKOIIEH
cpenbl. Brnusinue reorpaduueckoi
cpensl U apeiida reHoB

Ha Mop(dooruto U HU3NOIOTHIO
YeJI0BEKA.

MeXTUCIUTIITMHAPHBIE METOTBI

PackpbIBaTh cofepKaHue TEPMUHOB

Y IIOHSATHM: paca, pacoreHes, pacusm,
COLIMAJIbHBIN JapBUHU3M.
XapakTepu3oBaTh MPU3HAKU OOJIBIIINX
pac 4esloBeKa: eBpPOIEOUIHON
(eBpa3uiicKoii), aBCTPaI0-HErPOUTHOM
(3KBaTOPHAIILHOM ), MOHTOJIOUTHOM
(a3uaTcKo-aMepUKaHCKOM).

BBIABIIATE NPUUYMHBI BOSHUKHOBEHUS
YeJIOBEYECKHX pac.

[IpuBOAUTH TPUMEPHI AJANITUBHBIX
MPU3HAKOB Y MPEJICTAaBUTENEN
YeJIOBEYECKUX pac.

[IpuBOAUTH CBUIETEIHCTBA €IMHCTBA
MIPOUCXOKJICHUSI UETTOBEYECKHUX pac.
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B (puznueckoit (OMOIOTHUECKOI)
AHTPOMOJIOTUHU. DBOJIIOIMOHHAS
AQHTPOTMOJIOTUS U TAJICOAHTPOIIOTIOTHS
YEJIOBEYECKUX MOIMYISLHAN.
buocounansHbie HCCIeT0BaHUS
pupoabl yenoseka. MccnenoBanne
KOABOJIIOIIUU OMOJIOTUYECKOTO

Y COIIMAJILHOTO B YEJIOBEKE.
JeMoHcTpanun

Tabauyvt u cxemol: «Pacel yenoBekay.
IIpakTnueckasi padbora

«3ydeHue 3K0JOTUYECKUX aJanTanun
YEJIOBEKa

ConocTaBisaTh aJalTUBHBIE TUIIBI
JIXOJIEU C paCOBBIMH IPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOSITENIbHOCTh pacu3mMa

Htoro yacos no teme 10
6 | Tema «IkoJ10rUsI — HAYKA 0 B3AMMOOTHOIIEHUAX OPraHNU3MOB M HAJIOPTraHU3MEHHBIX CHCTEM C OKPY:KAIOIIei
cpenoin»
6.1 | 3apoxneHue 1 3apoKIEHUE U Pa3BUTHUE SKOJIOTHH PackpbiBaTh copepxaHue TEPMUHOB

N Ppa3BUTHUC DKOJIOTMU

B Tpyaax A. ['ym6onbara, K.®. Pynbe,
H.A. CeBepuosna, J. I'ekkens,

A. Tencnu, B.H. Cykauena.

Pa3znenel u 3agaun sxon0rMN.

CBs13b 5KOJIOTHHU C APYTUMU HAYKAMHU.
JdemoHcTpauuu

Ilopmpemuwi: A. I'ymO0IBAT,

K. @. Pynwe, H. A. CeBeplios,

9. I'ekkenb, A. Tencau,

B. H. Cykaues.

Y TIOHSITUI: DKOJIOTHSl, ayTIKOJIOT U,
CUHDKOJIOTHS, SKOJIOTUSI COOOIIECTB

Y KOCUCTEM, IKOJIOTHUS BUJOB

Y TIOITYJISILIAMN.

XapakTepu30BaTh OCHOBHBIE ATaIlbl
3apOXKJICHUA U Pa3BUTHUSI SKOJIOTUH KaK
HAyKH.

[IpuBOIUTH TpUMEPHI OOBEKTOB
W3y4ECHUS SKOJIOTHH.

Ha3zpiBaTh OCHOBHBIE 3a71a4H, CTOSIIIIAE
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Tabauywl u cxemol: «Pa3nensl
SKOJIOTHI

nepeJi Y4eHbIMU-IKOJIOTaMU.
VY cTanaBnuBaTh B3aUMOCBSI3b 9KOJIOTUU
C IPpYTUMH HayKaMH

6.2 | MeToabl DKOJIOTHH.
3HaueHue
DKOJIOTHYECKUX
3HAHUMH IS Ye0BEKa

Metonsl 3xonoruu. [lonessie
HaOMI0IeHH . DKCIIEPUMEHTbI

B 9KOJIOTHU: MIPUPOJIHBIC

u 1abopaTtopHbie. MosienupoBaHue
B OKOJIOTMM. MOHUTOPHUHT
OKPYXarOIIEN CPEABI: TOKAIBHBIM,
PErHMOHANIBHBIN U TJ100aIbHBIH.
3Ha4YeHUE FKOJIOTUYECKUX 3HAHUI
JUISL YETTOBEKA. DKOJIOTUUECKOE
MHUPOBO33pPEHUE KaK OCHOBA CBS3€EM
YEJIOBEUECTBA C MPUPOIOU.
POopMHUPOBAHNE HKOJIOTUYECKON
KYJBTYPBI U KOJIOTUYECKON
rPaMOTHOCTH HACEJIEHUS.
JdemoHcTpauuu

Tabnuyol u cxemvt: «KMeTOABI
AKOJIOTUN», «CXeMa MOHUTOPUHT A
OKPYXaroUIEH CpeabD».
JlaGopaTopHas padora
«3ydyeHune MeTo0B SKOJIOTHUYECKUX
VICCIICTOBAHUIN

PackpeIBatTh cojiepkaHue TEPMUHOB

Y IIOHATHI: IOJIeBbIe HAOIIONCHMS,
MOHHUTOPHUHI OKPYKAIOIIEN CPEABL,
MOJICTUPOBaHUE, IKCIICPUMEHT,
MIPOTHO3HPOBAHUE.

XapakTepru30BaTh METOIbI YKOJIOTHH.
[IpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOIIOIEHNI B DKOJIOTHH.

BoIsIBISTE 0COOEHHOCTH MOHUTOPUHTA
OKPYXKarIoIIel CpeIbl Kak METoa
9KOJIOTHYECKHUX MCCJICTOBAHUM.
OO0O0CHOBBIBATH 3HAUECHHE
AKCIIEPUMEHTOB B DKOJIOTHICCKUX
HCCJIEIOBAHMSIX.

CpaBHuBaTh 1a00paTOPHBIC

Y TIPUPOJIHBIC IKCIICPUMEHTHI KaK
METO/bI DKOJIOTHYECKUX MCCIIETOBAHMIA.
OrneHnBaTh 3HAYCHUE TPOTHOZUPOBAHUS
KaK METO/a SKOJOTHYECKUX
HUCCIJICTOBaHUM.

OO00CHOBEIBAaTH HEOOXOJUMOCTD
DKOJOTHUYECKUX 3HAHUU

JUTSI COBPEMEHHOTO YeJIOBEKa

Hroro yacoB nmo teme
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7 | Tema «Opranusmbl U cpea OOUTAHUS»
7.1 | DxojoruuecKue 1 Dkosornueckue hakTopbl PackpeiBaTh conep:kaHue TEPMUHOB

(axTopsl Y 3aKOHOMEPHOCTH UX JIEUCTBHS. U TIOHSATHUH: IKOJIOTUYECKUH (aKTop,
Krnaccudukanus sK0I0ruyecKux OMOJOTMYECKUNA ONTUMYM,
dakTopoB: abMoTHYECKHUE, OTPaHUYMBAIOIIUN (JIUMUTHPYIOIINH)
ouoTtudeckue, antpornorennsie. O0mwme | gaxTop.
3aKOHOMEPHOCTH AECHUCTBHS KnaccuduimpoBath 3K010rHueCcKue
sKojoruyeckux ¢gakropos. [IpaBuiio (baKTOpPBI 10 Pa3HBIM OCHOBAHUSM.
munumyma (K. Illnpenrens, XapakTepusoBaTh 00111
10. JInbux). TonepaHTHOCTb. 3aKOHOMEPHOCTH JEUCTBUS
OBpUOUOHTHBIE U CTEHOOMOHTHBIE HKOJIOTUYECKUX (PAKTOPOB.
OpraHU3MBL. OOGO0CHOBBIBATH JICCTBUE 3aKOHA
JleMoHCTpauMu ONTHUMYMa M 3aKOHA OTPAaHUYHUBAIOLIETO
Tabauywl u cxemol. « IKOJIOTUYECKUE dakropa.
(bakToph». [IpuBOANTH pUMEPHI:
Oo6opynoBanme: repdbapuu WJUTIOCTPUPYIOLINE JECUCTBUE ITPaBUiIa
Y KOJUIEKIIMU PACTEHUI U dKUBOTHBIX, MUHUMYyMa, OTPAaHUYHBAIOILIETO
IPUCTIOCOOJIEHHBIX K BIHMSHUIO dakTopa, SBpUOHOHTHBIX
PA3IMYHBIX SKOJOTUYECKUX (PAKTOPOB | U CTCHOOMOHTHBIX OPTaHU3MOB

7.2 | AGuoTnueckue 1 AOuotuueckue GakTophl. PackpsiBaTh coepkanue TEPMUHOB

¢dakTopbl. CBeT Kak CBeT Kak 3KOJIOTUYECKHUI (pakTop. Y TIOHSITHI: CBET, (POTONEPUOIU3M.

AKOJIOTUYECKUN JlelicTBHE pa3HBIX YYaCTKOB XapakTepu3oBaTh ACHCTBUE CBETA KaK

dakrop COJIHEYHOTO CIIEKTPa Ha OPraHU3MBI. HKOJIOTMYECKOTO (hpaKTopa.

DKOJIOTUYECKUE TPYIIIBI PACTCHUM

Y )KMBOTHBIX 11O OTHOILIEHUIO K CBETY.
CurnasbHast poJib CBETA.
DoTonepruoan3m.

CpaBHMBATH JIEVCTBUE PA3HBIX
YYaCTKOB COJIHEUHOT'O CIIEKTpa
Ha OpraHU3MBl.

BrIsIBISITE 0COOCHHOCTU CTPOCHUS
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JdeMoHcTpaumuu

Tabauyvt u cxemwvi: «CBETOBOM
CIIEKTP», «DKOJIOTUYECKUE TPYIIIIBI
YKUBOTHBIX 110 OTHOIIIEHUIO K CBETY.
Oo6opynoBanme: repdbapun
CBETOTFOOMBBIX, TEHETIOOMBBIX 1
TE€HEBBIHOCJIUBBIX PACTCHUI;
CBETOJIIOOUBEIC, TCHEITIOONBEIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE
pacTeHusl.

JlabGopaTopHasi padora
«BpIsiBIEHUE pHUCTIOCOOIEHNI
OpraHu3MOB K BIIUSTHUIO CBETa

1 KU3HEICITCIIbHOCTH PaCTCHUH
Pa3HBIX SKOJOTHYECKHUX TPYIIIT

10 OTHOIIICHHIO K CBETY
(cBeToI00UBBIC, TCHETIOOMBBIE,
TEHEBBIHOCIUBBIC).

[IpuBOAMTE IPUMEPHI PACTCHUI Pa3HbBIX
HKOJOTUYECKUX TPYIII 110 OTHOIIIECHUIO
K CBETY.

BBIABIATE 0COOCHHOCTH CTPOCHUS

W JKU3HEJCIATEIIBHOCTH KUBOTHBIX
Pa3HBIX SKOJOTHUECKHUX TPYIIIT

110 OTHOIIICHUIO K CBETY (JTHEBHBIE,
CyMepeYHbIC, HOUHBIE).

[IpuBOAWTH IPUMEPHI KUBOTHBIX
Pa3HBIX AKOJOTHYECKUX TPYIIII

10 OTHOIIICHHIO K CBETY.
OO0OCHOBBIBAThH 3HAUCHHE
dhoTonepruoan3Ma B )KU3HU OPraHU3MOB
U JIJIS IPAKTHUKH CEITLCKOTO XO3sICTBA

7.3

AbuoTtuueckre
(bakTopsbI.
Temmneparypa kak
DKOJIOTUYECKUN

dakrop

TemnepaTypa Kak 3KOJIOTUYECKU I
dakrop. [elicTBue TeMepaTypbl
Ha opranu3msl. [loiikumorepmubie

Y TOMOHOTEPMHBIE OPTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpTraHHU3MBI.

JdemoHcTpanuu

Tabauywl u cxemol. «TeTIIOKPOBHBIE

PackpeiBatTh cojiepaHue TEPMUHOB

Y MOHSTUI: TEMIIEPATYpA,
MONKUIIOTEPMHBIE (XOJI0THOKPOBHBIE),
rOMOMOTEpMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHa0N03, SBPUTEPMHBIE
OpraHu3Mbl, CTEHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYIISALIHSL.

XapakTepu3oBaTh ACUCTBUE

127




®enepanpHas pabouast nporpamma | buomorus. 10-11 kmaccs! (yriayOneHHbBIH YPOBEHB)

KUBOTHBIE», «XOJIOJHOKPOBHBIE
YKUBOTHBIEY.

Oo6opynoBanme: repbapuu

1 KOJIJICKIIMH TEIIOIOOMBEIX,
3UMOCTOMKHX, MOPO30yCTOMYNBBIX
pAaCTEHUH; Yy4elia IITUIl U 3BEPEU.
JlabopatopHnas paGora

«BbIsiBIEHHE TpHUCTIOCOOIEHUI
OpraHU3MOB K BIIMSIHUIO TEMIIEPATYPbD»

TEMIIEPATYPbl HA OPTaHU3MBI.
BbISIBISITE 0COOEHHOCTH CTPOEHUS

U KU3HEAEATEIbHOCTU
MONKUJIOTEPMHBIX (XOJIOJHOKPOBHBIX )

Y TOMOMOTEPMHBIX (TEMIOKPOBHBIX )
JKUBOTHBIX.

[IpuBOIUTH TPUMEPHI HONKUIIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX ) dKUBOTHBIX.

BrIsSIBISITE 0COOCHHOCTU CTPOCHUS

Y KU3HEIEATeIIbHOCTH TEIIONIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOUUHUBBIX
paCTEHUI.

[IpuBOIUTH TPUMEPHI TEIIIOIIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUUYHUBBIX
paCTEHUN.

[IpuBOIUTH IPUMEPHI SBPUTEPMHBIX

U CTEHOTEPMHBIX OpPTraHU3MOB

7.4

AOUOTHYECKUE
baxTopsl. BiaxxHoCTh
KaK DKOJIOTHUYECKUU

(bakrop

BrnaxHOCTh KaK 3KOJIOTUYECKUN
daktop. [IpucniocobneHus pacTeHUN

K MOJIEPKAHUIO0 BOJHOTO OaiaHca.
Knaccudukanus pacrenuii

110 OTHOIIIEHUIO K BOJIC.
[TpucnocobeHus KUBOTHBIX

K U3MEHEHHIO BOJTHOTO PEKUMA.
JdemoHcTpanuu

Tabauibl u cxembl: «PU3NOTOTUYECKUE

PackpbIBaTh cofepkaHue TEPMUHOB

U MTOHATHI: BIAXXHOCTh, TUIPO(UTHI,
TUrpOPUTHL, ME30(DUTHI, KCEPOPUTHI,
’KUBOTHbBIE: BOJHBIE, [TOJTYBOJIHBIE,
Ha3E€MHBIE.

XapakTepu30BaTh ACHUCTBUE BIAXKHOCTH
KaK 9KOJIOTMYECKOro (pakTopa.
BhIsSBISITE OCOOEHHOCTH CTPOEHHUS

Y JKU3HEACSATENbHOCTH PACTEHUIN
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azanTaly >KUBOTHBIX).
Oo6opynoBanme: repoapuu paCTeHUIH,
OTHOCAIIUXCS K TUTPOUTaM,
kcepoduTaM, Me3opuTam, KOMHATHBIE
pacTeHust JaHHBIX TPYIIII.

JlaGopaTopHasi paGora
«AHaTOMHYECKHE OCOOCHHOCTH

paCTCHI/Iﬁ N3 Ppa3HbIX MCCT OOMTaHMSD»

Pa3HBIX KOJIOTHYECKHUX TPYIII 110
OTHOLIEHUIO K BOJIE.

[IpuBOINTH IPUMEPHI PACTEHUI PA3HBIX
HKOJIOTMYECKUX TPYIIII [0 OTHOIIEHUIO
K BOJE.

BBIABIIATE aHATOMHUYECKHE

U (PM3HOJIOTHYECKHE PUCTIOCOOTICHUS
JKABOTHBIX K N3MEHEHUIO BOJIHOTO
pexumMa.

IIpuBOIUTH IPUMEPHI BOJHBIX,
IIOJIYBOJIHBIX ¥ Ha3€MHBIX )KUBOTHBIX

7.5

Cpenpl ooutanus
OpraHU3MOB

Cpenbl 00MTaHWs OPraHU3MOB: BOJHAS,
Ha3eMHO-BO3/1yIITHAs, IOYBEHHAS,
rIIyOMHHAs TOANOYBEHHAs,
BHYTpUOprann3MeHHasi. Ou3uko-
XUMHUYECKHE OCOOCHHOCTH CPe/l
0oOUTaHUS OPTaHU3MOB.
[IpucnocoGieHust OpraHu3MoB K )KHU3HU
B Pa3HbIX cpeaax.

JdemoHcTpauuu

Tabauywl u cxemwvl: «Cpenibl OOUTaAHUS
OpPTaHU3MOBY.

O6opynoBanme: KOJUIEKIINU
KUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax

PackpriBaTh conepkanne TEpMUHA
«cpena OOUTaHUSD.

XapakTepu3oBaTb 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3AYIITHOM,
MOYBEHHOM, ITyOMHHO MOANOYBEHHON
Y BHYTPUOPTAHU3MEHHOM CpeNl
oOuTaHusl.

CpaBHUBaTh (PU3UKO-XUMHUECKHE
YCJIOBUS Pa3HBIX Cpejl OOUTAHMUS.
BoIsBISTE 4epThl IPUCTIOCOOIEHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJHOM,
Ha3€MHO-BO31YILLIHOW, IOYBEHHON,
BHYTPUOPIraHU3MEHHOU cpenax
oOuTaHusl.

[IpuBOAUTH IPUMEPHI OPTAHU3MOB,
OOMTAIOIIKX B Pa3HBIX Cpeaax
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7.6 | buomornueckue buonornueckue purmsbl. BHemHue PackpsIBaTh copepkaHue MOHATHS
PUTMBI Y BHYTpeHHHE pUTMbL. CyTOUYHBIE «OMOJIOTHYECKUE PUTMBD».

Y TOJAMYHBIEC PUTMBI. XapakTepuzoBaTh 0COOCHHOCTH
[Ipucnoco0aeHHOCTh OPTaHN3MOB BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX
K CE30HHBIM U3MEHEHUSIM YCIOBUHN Y TOJIMYHBIX OUOTOTHYECKUX PUTMOB.
KU3HU. [IpuBOIUTH MPUMEPHI IPOSIBIICHUS
JleMoHCcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabnauyvt u cxemol: «buonorndeckue OpraHu3MOB.
PUTMBD. BbIABISATE 4epThl TPUCTIOCOOJIEHHOCTH
Oo6opynoBanme: repbapuu u OpPraHU3MOB K CE30HHBIM U3MEHEHUSAM
KOJUIEKIIMY PACTEHUN U dKUBOTHBIX, YCIIOBUH KU3HU.
o0nagaronmx YepTamMmu OnuchIBaTh CE30HHBIC SIBJICHUS B JKU3HU
IPUCIOCOOJIEHHOCTU K CE30HHBIM OpraHU3MOB, PACIIPOCTPAHEHHBIX
WU3MEHEHUSIM YCIIOBUM KU3HU B CBOEH MECTHOCTH

7.7 | ’Kuznennnlie popmbl XKv3HeHHbIe POPMBI OPTaHU3MOB. PackpeiBaTh conepkaHue MOHATUSA

OpraHu3MOB

[TonsTue o )u3HEHHOH (hopMme.
XKu3zHeHnHbie POPMBI pacTEHUI:
JIepeBbsl, KYCTapHUKH, KYCTapHUYKH,
MHOTOJICTHUE TPaBbl, OJTHOJICTHHE
TpaBsbl. JKuzHeHHbBIE (POPMBI )KHBOTHBIX:
TUAPOOHNOHTHI, TCOONOHTHI,
a’poOnOoHTHI. OCOOEHHOCTH CTPOCHHUS
1 00paza KU3HHU.

JdemoHcTpauuu
Tabauywvl u cxemol: «KU3HEHHBIE

(dbopmbl pacTeHu», « Ku3HeHHbIe
(OpPMBI )KUBOTHBIX).

«CKU3HEHHas (hopMa OpraHU3MaY.
BBISABISATE 0COOCHHOCTH CTPOSHUS
U KU3HEEATeTbHOCTH PACTEHUN
Pa3HBIX JKU3HEHHBIX (hOPM.
IIpuBOANTH IPUMEPHI PACTEHUN PA3HBIX
KU3HEHHBIX (POPM.

BBISABIATE 0COOCHHOCTH CTPOCHUS
U JKU3HECSATETPHOCTH KUBOTHBIX
Pa3HBIX KU3HECHHBIX (POpM.
[IpuBOAMTH MPUMEPHI JKUBOTHBIX
Pa3HBIX JKU3HEHHBIX (OpM
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Oo6opynoBanme: repbapuu
Y KOJUICKIIMH PACTEHUH U )KUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (PopM

7.8

buoTtnueckue GpaxTopsl

buotnueckue paxtopsl. Bus
OMOTHUYCCKHUX B3aHMMOJICHCTBHIA:
KOHKYPEHITUS, XUIIHUYECTBO, CHMOHO03
u ero ¢opmsl. [lapazutusm,
KOoIepalus, MyTYyaJIlu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxJeOHu4ecTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMTMYECKHE,
dbopuueckue, padpuieckue). 3HaUCHHE
OMOTHUYECKHUX B3aUMOJICUCTBUI

JUJI51 CYILIECTBOBAHUSI OPTaHU3MOB

B cpesie ooutanus. [IpuHmmn
KOHKYPEHTHOTO UCKIIFOUCHUS.
JleMoHcTpanun

Tabnuywl u cxemvl: «IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO JIeCay,
«DKocHUcTEMA XBOMHOIO JIeCcay,
«lenu nutanusy, « XHUITHAYECTBOY,
«Tapazutuzmy», «KoHKypeHLIM»,
«Cumbmo3», «KomMMeHcannu3m.
O6opynoBanme: KOJUIEKIINU
YKUBOTHBIX, YU4ACTBYIOITUX

B PA3JIMYHBIX OMOTHYIECCKUX
B3aMMOJICHCTBUSIX

PackpbIBath cojiepkaHne TEPMUHOB

Y TIOHATHI: KOHKYPEHIIUS,
XUITHUYECTBO, MAPA3UTU3M,
MyTYyaJIN3M, KOMMEHCAIIN3M,
HeTpodUUeCKue B3aUMOJICUCTBUS.
XapaxkTepus3oBaTh BUAbI OMOTUUECKUX
B3aMMO/ICHCTBUM.

OOBIICHATD CYIIIHOCTh KOHKYPEHIIUH,
XUITHUYECTBA, MMapa3uTU3Ma,
MyTyaJIn3Ma, KOMMEHCAIN3MA.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHUX B OMOTHYECKUX
B3aMMO/ICHCTBUSX Pa3HbIX TUIIOB.
OneHnBaTh 3HAYEHUE OMOTUYECKUX
B3aUMOJECHUCTBUH ISl CYIIECTBOBAHUS
OpraHU3MOB B CpeJie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE TPUHITUIIA
KOHKYPEHTHOTO UCKJIFOYEHUS

HToro yacosB 1o teme
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8 Tema «IKo0y10TUsI BUIOB W NOIMYJISIIIAIN»
8.1 | Dxonoruyeckue 3 DKOJIOTUYECKUE XAPAKTEPUCTUKHI PackpriBaTh coepkaHue MOHATUS

XapaKTEPUCTUKU nonyssiiuu. [lomynsiius kak KTIOITYJISILIUS.

MOMYJIALINU Oounonornueckas cucrema. Poib OueHnBaTh 3HaYE€HUE HEOAHOPOIHOCTH
HEOJHOPOJIHOCTH CPEeIbl, PU3UUECKUX | Cpeabl, (pu3nueckux 6apbepos
0apbepoB U OCOOCHHOCTEH OMOJIOTHH 1 0COOCHHOCTEH OMOJIOTUN BUIOB
BUJIOB B (HOPMHUPOBAHUU B (pOpMUPOBAHUH POCTPAHCTBEHHOM
IIPOCTPAHCTBEHHOU CTPYKTYPhI CTPYKTYPHBI TOITYJISLIHM.
nonysanui. OCHOBHBIE MMOKa3aTeIn IIpuBOAUTE pUMEPHI NOITYJISALUI
MOMYJISALUU: YACICHHOCTb, INIOTHOCTh, | Pa3HBIX BUJOB PACTEHUI U dKUBOTHBIX.
BO3PaCTHAs U IMOJIOBAasl CTPYKTYPa, XapakTepu30BaTh OCHOBHBIE
POXKIAEMOCTh, TPUPOCT, TEMI POCTA, AKOJIOTHYECKHUE MTOKAa3aTeNn
CMEpPTHOCTb, MUTPALIUS. MOMYJISIIIUN: YUCIICHHOCTb, IIJIOTHOCTb,
JdemMoHCcTpauuu BO3pacTHAs U MOJIOBAsI CTPYKTYpa,
Tabauysl u cxemol. « IKOJOTUYECKUE POXKIaEMOCTh, IPUPOCT, TEMII POCTA,
XapaKTePUCTUKHU MOMYJISIIIUN, CMEPTHOCTb, MUTPAIIHS.
«IIpocTpaHcTBEHHAs CTPYKTYypa
NONYJIAIUNY, «B0o3pacTHbIC MUPAMUJIBI
TOMYJISILIAM

8.2 | Dkosornueckas 3 DKOJOorM4ecKas CTpYKTypa nonyJysiiuu. | PackpeiBaThk copepkanne TEPMUHOB U

CTPYKTYypa O1ieHKa YUCIEHHOCTH TOMYJISILIHH. MOHATHN: IMHAMUKA TOMYJISALINH,

MO YJISLINH. JInHaMUKa NOIYJISIUUU U €€ PEryJIslus. | OMOTUYECKHUNA MOTESHIIUAI TTOTMYJISIIAH,

JluHaMuKa MoMmyJIsnu buotrnueckuii moTeHuMan NOMyJSIMUU. | KpUBBIE BEDKUBAHUS, (DaKTOPBI

H €C peryjanus

MopenvupoBaHne TUHAMUKHU
nonynsiuuu. Kpusbie pocra
YUCJICHHOCTH NomyJsinuu. Kpusbie
BBDKMBAHMS. Perysiiuys 4yuciIeHHOCTH

CMEPTHOCTH, EMKOCTb CPEBI.
OOBICHATH 3aKOHOMEPHOCTH
pa3MelnieHus ocooei Momysuu
Ha 3aHMMAaEeMOU TEPPUTOPUMU.
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NOMYJISIUA: POJIb (DAKTOPOB,
3aBUCALIUX U HE 3aBUCSALIUX OT
IJIOTHOCTHU. DKOJIOTHYECKHUE CTPATErnn
BUJI0B (1- 1 K-cTparerun).
JdeMoHcTpaumuu

Tabauywl u cxemol: «CKOPOCTH
3acelIeHNs IOBEPXHOCTH 3eMJIN
Pa3IMYHBIMHA OPraHU3MaMu»

OnennBaTh OMOTUYECKUI TOTEHIIAAI
MOMYJISILUI Pa3HbIX OPraHU3MOB.
AHanu3upoBaTh KPUBBIE POCTA
YUCIICHHOCTHU NOMYJISIIIUNA U KPUBBIE
BBEDKHUBAHMSA.

OO60CHOBBIBATh MPUYMHBI CACPKUBAHUS
OMOTUYECKOI0 MOTEHIINAIa POCTa

Y IPUYMHBI BCIIBIIIEK POKIAEMOCTH

Yy OTAEIbHBIX OPTAHU3MOB.
[lepeuncnarh GpakTOpbl CMEPTHOCTH,
PETYIUPYIONINAE YUCICHHOCTD
MOMYJISILUN PACTECHUHN U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUYECKHE CTPATETUN
BHUJIOB

8.3

DKOJIOrHYeCcKas HUIIIA
BHUJIA

ITonsTre 00 3KOJIOTMYECKON HHUIIIE
BUJ1a. MecTtooOuTanre. MHOromepHas
MOJENb DKOJOTHYECKON HUIIHN

J. . XatunHcoHa. Pa3mepsl
sKojoruueckor Humu. IlorennuanpHas
U peajii30BaHHas HUIIIY.

Bup kak cuctema nonysisinui. Apeabl
BHUJIOB. BHUibI 1 X )KU3HCHHEIC
CTpaTeruu. JKOJIOTUYECKUE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS

Y MUTPalUH )KUBOTHBIX.
buonornyeckrie MHBa3UM UyKEPOTHBIX

PackpsiBaTh copepkaHue TEPMUHOB

Y MOHSTHM: DKOJOTUYECKas HUIIIA, BU]I,
apeas, UHBa3usl.

XapakTepu30BaTb MHOTOMEPHYIO
MOJEJb YKOJIOTHYE€CKOM HUIIIN

J1. 1. XaTunHCcOHa.

[IpuBOIUTH TPUMEPHI IKOJTOTUUECKUX
HUIII Pa3HbIX BUJIOB PACTCHUI

1 JKUBOTHBIX.

BBISIBIISTE OTJIMYME SKOJIOTMUSCKOM
HHIIIY BUJIA OT €r0 MECTOOOUTAHUS.
['padprueckn n3oOpaxaTh
MHOTOMEPHYIO MOJEIb YKOJIOTUYECKOM
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BU/JIOB.
JeMoHcTpanun

Iopmpem: J1. 1. XaT4YUHCOH.
Tabnuywl u cxemvt: «MoJielnb
AKOJIOTHYECKON HUIIU

J. . XaTunHCOHAa.

Oo6opynoBanme: repoapuu pacTCHHUI;
KOJUICKIIMH KUBOTHBIX.
JlaGopaTopHasi padora
«IIpucnocobieHrs ceMsiH pacTeHUI

K PACCEJICHUIO»

HUIIY JUIS Pa3HBIX BUJOB.
BbIABIATH NPUYMHBI pa3Inunn

B pazMepax 3KOJIOTUYECKON HUILH

Y Pa3HbIX BUJOB PACTEHUMN U )KUBOTHBIX.
AHanu3upoBaTh MPUYHUHBI

Y [TOCJIEICTBUS CMEHBI DKOJIOTHYECKOM
HUILN

Htoro yacos no teme 9
9 | Tema «9Ko0J0rus COOOMIECTB. IKOJIOTHYECKUE CUCTEMbD)

9.1 | CooOmiectBO 1 Coo0mectBa opraun3mMoB. brorenos PackpbIBaTh cofiep>kaHre TEPMUHOB
OpraHU3MOB — U ero CTpykTypa. CBsI3u MEKIY Y TIOHATHI: OMOIIEH03, OMOTOTI.
OuoIIeH03 OpraHu3MamH B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3 U €T0

JleMoHCTpauu CTPYKTYPBI: BUIOBYIO,
Tabauywvt u cxemol: «CTpyKTYypa MIPOCTPAHCTBEHHYIO, TPODHUUECKYIO.
OuoIIeH03ay, «DKOCUCTEMA [lepeuncriaTh ¥ IPUBOAUTH IPHUMEPHI
IUPOKOJIUCTBEHHOTO JIECAY, CBSI3EH MEXy OpraHu3MaMu
«DKOCHUCTEMA XBOMHOTO JIECA» B OMOIIEHO3¢

9.2 | Dkocucrema 2 DKocucTeMa Kak OTKpbITas CUCTeMa PackpbiBath coniep>kaHre TEPMUHOB

(A.J. Tencnu). OyHKIIMOHAIbHBIE
0JIOKM OpPTaHHU3MOB B DKOCHCTEME:
MPOJTYIICHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduueckue nenu u ceT.

Y TIOHSATHI: YKOCUCTEMA, POIYLIEHTHI,
KOHCYMEHTBI, peTyIIEHTHI, TPO(PUYECKUE
YpOBHH, TpopuiecKkue (MUIIeBHIC)
LETH U CETH.

Ha3piBaTh CTPYKTYypHBIE KOMITIOHEHTHI
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Abunotndeckue 6JI0KU IKOCHUCTEM.
[TouBBI U UITBI B 3KOCHCTEMAX.
KpyroBoport BelecTB v NOTOK YHEPTUU
B DKOCHCTEME.

JdeMoHcTpauuu

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tencnnu.

Tabauywl u cxemol: «DyHKIIMOHATIBHBIE
TPYIIbl OPTaHU3MOB B DKOCUCTEMEY,
«KpyroBopoT BEIIECTB B IKOCUCTEMEY,
«llenu nuTanus (macTOUIIHAS,
JETPUTHAS ).

Oo6opynoBanme: repbapun pacTeHUM;
KOJUIEKIIMM HACEKOMBIX; Uydesa MTHI]
U 3BEpEN

HKOCUCTEMBI.

XapakTepu3oBaTh PyHKIHH

Y IPUBOJIUTDH MIPUMEPHI
OpPraHHU3MOB B 9KOCHUCTEME

Ha OCHOBE MMEIOINXCS 3HAHUU

0 pacTeHHsIX, rpudax, OaKTepusx

U )KUBOTHBIX.

OnuceIBaTh KPYyroBOPOT BELIECTB

Y TIOTOK SHEPTHU B SKOCUCTEME.
OOBACHATH POJIb OPraHU3MOB

B OMOJIOTMYECKOM KPYTOBOPOTE
BEIIECTB U MOTOKE SHEPTHH.
[TpuBOIUTH IPUMEPHI OPraHU3MOB,
3aHUMAIOIINX pa3HbIe YPOBHU
TPOPUUECKUX MTHPAMHU/I.
CocTaBATh CXEMBI TIEpeHOCa
BELIECTBA U SHEPTUHU B IKOCUCTEMAX
(Lenu nmuTaHus).

CpaBHUBATH MACTOMIIHBIC U IETPUTHBIC
1ENY TTUTaHMSI

9.3

DKOJIOTUUYECKUE
MTAPaAMU/TBI

OcCHOBHBIE TOKA3aTENU SKOCUCTEMBI.
buomacca u npogykuusi.
DKOJIOTMYECKHUE TUPAMU/Ibl YUCET,
OMoMacchl U YHEPTUH.
JdemoHcTpauuu

Tabauywl u cxemol: «IKOIOTUUECKas
NUpaMu/Jia YUCeN», « IKOJOTUUECKAs

PackpeiBaTh coiepKaHUE TEPMUHOB
U TIOHATUH: TPOAYKLIHMsI, OMoMacca,
DKOJIOTMYECKas MMpAMHUIA.
Xapakrepu3oBaTh IIpaBuiia
DKOJIOTMYECKUX TUPAMUJL YHUCEIL,
OMoMacchl U YHEPTUU.

OOBACHATD NPUYUHBI PA3TUUUN
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nupaMua OMoOMacch»,
«IKOJOrn4YecKas NupaMmuaa SHEPrU»

B IIPOJYKTUBHOCTH Y Pa3HbIX
HKOCHUCTEM.

[IpuBOANTH MPUMEPHI TPAKTUYECKOTO
MPUMEHEHUS MPABHII 3KOJIOTHUECKHUX
MUpaMHU/I.

CpaBHuBaTh OMOMaccy U IPOAYKIUIO
DKOCHUCTEM CyIIH 1 MUPOBOTO OKeaHa

94 | U3meHenus Hanpasnennsie 3akoHOMEpHBIE CMEHBI | PackprIBaTh conep:kaHue TEPMUHOB
COOOIIECTB — coo0O1ecTB — cykueccuu. [lepBuunble | ¥ MOHATHI: CyKLeCcCUsl, KITMMAaKCHOE
CYKLIECCUU Y BTOPUYHBIE CYKLIECCUH U UX COOOIIECTBO, CYKLIECCUOHHBIN ps/I.

IPUYHHBI. AHTPOIIOTEHHBIE XapakTepru3oBaTh CYKIECCUU:
BO3JICHCTBHSI HA CYKIIECCHUM. IIEPBUYHBIEC U BTOPUYHBIE, IPUBOINUTH
KinmakcHoe coo011iecTBo. UX MPUMEPHI U HAa3bIBATh PUYUHBI
buopasHoobpasue u nogHoTa CMEHBI COOOILIECTB.

KpyTrOBOPOTa BEIIECTB — OCHOBA CpaBHHBaTh BPEMEHHBIE U KOPEHHBIE
YCTOMYMBOCTH COOOIIIECTBR. OMOTeOIIeHO3bl HA KOHKPETHBIX
JdemMoHCcTpauuu IIpUMEpPaAX CBOEU MECTHOCTH.
Tabnuywvl u cxemol: «ObpazoBaHue MopnenupoBaTh pe3ynbTaThl MpoLecca
6o10Tay, «IlepBuuHas cykueccus», CMEHBI OMOT€0LIEHO30B 0/ BIUSIHUEM
«BoccranoBieHue eca nocie aHTPONOreHHOT O (haKTopa

nokapa»

9.5 | Ilpupoaubie [IpupoiHBIE IKOCUCTEMBI. PackpsiBaTh coepkanue TEPMUHOB
HKOCUCTEMBI JleMoHCTpauun Y TIOHSTHI: (PUTOMIIAHKTOH,

Tabauywl u cxemul: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECay,
«IKOCHUCTEMA XBOITHOTO JIecay,
«DKocHucTeMa 03epar.

300IUIAHKTOH, SIPYCHOCTb.
XapakTepu3oBaTh MPUPOJIHBIE
AKOCHUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha TpuMepe 03epa,
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O0opynoBanme: akBapuyM Kak MOJIENb
HKOCUCTEMBI.

IKCKypcHs « IKCKYPCHUS B TUITMYHBIN
6uoreorieHo3 (B 1yOpaBy, O€pe3HsK,
€JIbHUK, Ha CYXOJOJIbHBIN

WM TIOMMEHHBIN JIYT, 03€p0o, 60I0TO)»

XBOWHOTO U ITUPOKOJIMCTBEHHOTO JIeca).
OOBACHATH NPUUMHBI Pa3IMYHOM
Ouromacchl MPOAYLIEHTOB

¥ KOHCYMEHTOB B IPUPOIHBIX
IKOCUCTEMAX.

CocTaBnaTh NaCTOUIIHBIE U IETPUTHBIC
e MUTAHUS TPUPOIHBIX IKOCUCTEM.
[TpuBOIUTH MPUMEPHI OPTaHU3MOB,
BXOJISIINX B COCTaB (DUTOTUIAHKTOHA,
300IJIaHKTOHA, OEHTOCA.
OOOCHOBBIBATH POJIb APYCHOCTH

B )KM3HU HA3€MHBIX 9KOCHUCTEM.

CpaBHHBaTh OMOMAcCy ¥ MPOAYKLIHUIO
BOJIHBIX U Ha3€MHBIX SKOCHCTEM

9.6

AHTpPONIOTEHHBIE
DKOCUCTEMBI
(arposKOCUCTEMBI)

AHTPOITOT€HHBIE DKOCHCTEMBI.
Arposkocucrema.

ArporieHo3. Paznuuust Mexmay
AHTPONOTE€HHBIMU

Y IPUPOTHBIMU IKOCHCTEMAaMHU.
JleMoHcTpanun

Tabnuywvl u cxemvl: KATPOLICHO3Y,
«KpyroBopot BemecTs 1 NOTOK
SHEPIUHU B arpoLeHO3e».
Oo6opynoBanme: repdbapuu
KYJIbTYPHBIX U IUKOPACTYIIIHNX
pacTEHUM.

IKCKYypcHs «IKCKYpPCHs

PackpeIBaTh coiepKaHue TEPMUHOB
Y TIOHSITUI: arpO3KOCUCTEMA,
arpoLeH03, MOHOKYJIBTYpA.
XapaxkTepu3oBaTb OCHOBHBIE
KOMIIOHEHTBI arpOKOCUCTEMBI.
[IpuBOINTH MpUMEPHI
arpOdKOCUCTEM.

CocCTaBITh LIENY MUTAHUS arpoLEHO3a.
OO00CHOBBIBATH MPUYUHBI HU3KOM
YCTOMYMBOCTH arpOdKOCUCTEM.
CpaBHUBATH arpOdKOCUCTEMBI

Y IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh pOJb YEJIOBEKA
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B arpo3’KOCUCTEMY (Ha oJie
WJIU B TEIUTMYHOE XO35KCTBO)»

B COXpPaHCHUU YCTOfIqHBOCTH
ArpoO3KOCUCTEM

9.7

YpOosKoCUCTEMBI.
DKOMOHHUTOPUHT

Ypboskocucrembl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
I'oponckas dnopa u dayHa.
CuHaHTpOnU3alMs TOPOICKON (payHHBI.
buonornueckoe u X03MCTBEHHOE
3HAYEHHUE arpO3KOCUCTEM

1 YpOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHU3MOB B 3KOCHCTEMAX.
[IepeHoc 3HEPTUM U BELIECTB MEXKTY
CMEKHBIMH 3KOCUCTEMAMHM.

Y CcTOMYMBOCTh OPraHU3MOB,
NOMYJIALUN U SKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIOTE€HHBIX
BO3JICCTBUM.

MeTto10510THsl MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOTIOTCHHBIX
9KOCHUCTEM.

JdemoHcTpauuu

Tabauywst u cxemol: «I[Ipumepsr
ypOOIKOCUCTEM.

IpakTnueckasi padora

«3yuyenune u onucanue
ypOOIKOCHUCTEMBIY.

PackpbIBaTh cofepkaHue TEPMUHOB
U TIOHATHI: ypOOIKOCHUCTEMA,
CHUHAHTPOIMHM3AIIHSL, TOpoAcKas (iopa,
ropojickasi (hayHa, 9KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTbI YPOO3KOCHCTEM.
OnuceiBaTh OMOJIOTHYECKOE

U XO3SIICTBEHHOE 3HAYECHUE
ypOOIKOCHUCTEM.

[IpuBOAUTH IPUMEPHI U OLIEHUBATH
COCTOSIHHE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BrIsSIBISITE 0COOEHHOCTH TOPOJICKO
(bropsl 1 QayHBbI.

CpaBHUBaTh ypOOIKOCUCTEMBI

U TIPUPOJIHBIE SKOCUCTEMBI
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JlaGopaTopHasi paGora

«M3ydenne pazHOOOpa3Hs MEIKUX
MOYBEHHBIX YWICHUCTOHOTUX B PA3HBIX
AKOCHUCTEMAX)

Hroro

YacoB I10 TEME 12

10

Tema «buocdepa — riiodajIbHast IKOCUCTEMA»

10.1

buocdepa. Ctpykrypa 2
U cocTaB Ouochepsl

buocdepa — obmiennanerapHasi
000510uKa 3eMJIH, TI€ CYIIECTBYET
WJIH CYIIIeCTBOBasa KU3Hb. PazButue
npescTaBlieHuil 0 Ouocdepe B Tpyaax
9. 31occa. Yuenue B.M. Bepnanckoro
o 6uocdepe. Obnactu 6uocheps! u ee
coctas. JKuBoe BeniecTBo Ouochepsl
1 ero (pyHKIHH.

JdemoHcTpauuu

Ilopmpemuwi: B. 1. BepHanckuii,

9. 3rocc.

Tabauywl u cxemol: «I'eocdepbr
3emuny», « DYHKITUH )KUBOTO BEIIECTBAY

PackpriBath cosiepskaHre TEPMHUHOB

U TIOHATHI: 6rocdepa, K1uBoe
BEIIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIeCTBO, OMOTEHHOE
BEIIIECTRO.

[TpuBoAUTH POPMYIUPOBKH OCHOBHBIX
nojoxeHui yuenus B. Y. Bepnaackoro
o obuocdepe.

Xapaktepu3oBaTh 0071acTH OMoc(epbl
1 X COCTaB, Ha3bIBAaTh 00JIACTH
pacpocTpaHEHUs KUBOTO BEIECTBA

B 000J109KaxX 3eMJIH U BBISBIISATH
MPUYUHBI €r0 PA3TUIHOTO
pacnpe/eeHus.

[lepeuncnars GpyHKITUN )KHBOTO
BelecTa ouocdepsl (razonas,
OKHUCJIUTEIIHHO-BOCCTAHOBUTEIIHHAS,
KOHIICHTpAIMOHHA, OMOXMMHUYECKAs).
[TpuBOoANTH IPUMEPHI TTPEOOPA3YIOIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA

Ha ouochepy.
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AHanM3upoBaTh U OIICHUBATH
OMOJIOTHYECKYIO HH(POpMALTHIO

0 I100aTBHBIX IKOJIOTMUYECKUX
npobsemMax Ouocdepsl, MoIydaeMyro
U3 Pa3HbIX HICTOYHUKOB.

OuenuBath Bkiaa B. Y. Bepnasackoro,
3. 3r0cca B CO3/1aHHUE YUEHUS

o ouocdepe

10.2

3aKOHOMEPHOCTH
CYLLIECTBOBAHMSI
ounocdepsl.
KpyroBopotsl
BEIIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHMS
ouocdepol. Ocobernnoctu ouocheps
Kak ri100aIbHOM SKOCUCTEMBI.
JlnHaMHYecKoe paBHOBECHUE

B Onocdepe. KpyroBopoTsl BemiecTn
1 OMOT€OXUMUYECKUE ITUKIIbI
(yrnepoja, azota). PUTMu4HOCTh
sBJICHUN B Ouocdepe.
JleMoHcTpanun

Tabauywr u cxemul: «I'eocdepbl
3emnn», « DyHKIIMHU 5KUBOTO
BeniecTBa», «KpyroBopot azota

B ipupoien, «KpyroBopor yriepoaa
B IIpupoe», «KpyroBopot kuciopoja
B ipupoie», «KpyroBopot Bojabl

B TIPUPOIC»

PackpeiBaTh copepikaHue TEPMHUHOB

W TIOHATHH: TJI00aIbHAasI DKOCHCTEMa,
TUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTCOXMMUYECKHE ITUKIIBL.
XapakTepuzoBaTb 0COOCHHOCTH
ounocdepsl Kak riodoabHOM
9KOCHCTEMEI.

Onpenensate PyHKIHUIO OrMocheps

B 00ecreYeHUH OMOTEHHOTO
KpYTrOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YIJIEpOIa, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPyTOBOPOTA
Pa3JIMYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHUE KPYTrOBOPOTa
BEIIIECTB JIJIS CYIIICCTBOBAHUS YKU3HU
Ha 3eMie.

OOBSICHATH POJTH OPTaHU3MOB
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B OMOJIOTHYECKOM KPYTrOBOPOTE
BEIIECTB.

BbIBIATH AMHAMUYECKOE paBHOBECHE
orochepsr.

[IpuBOAUTH IPUMEPHI PUTMUYHOCTH
SBJICHHUI B Onochepe

10.3

30HAIBLHOCTD
ouocdepnl. OCHOBHBIC
OMOMBI CylIH.

Y CTONYMBOCTH
ounocdepbl

3oHanbHOCTH Onocdepsl. [TonsTue

0 6uome. OCHOBHBIE OMOMBI CYIIIU:
TyHJpa, XBOMHBIE J€Ca, CMEIIAaHHBIC

Y IIMPOKOJIMCTBEHHBIE JIeca, CTEIH,
CaBaHHBI, MyCThIHU, TPOIIMUECKHUE JIECa,
BBICOKOTOpbs. Kilnmar, pacTUTEIbHbIN
Y ’KUBOTHBI MUp OMOMOB CYIIIH.
Crpyktypa v QYHKIIUS )KUBBIX CUCTEM,
OIICHKAa UX PECYPCHOro MOTEHIINAaIa

1 OuochepHbIX PYHKIIHIA.
JdemoHcTpauuu

Tabnuywl u cxemor: «OCHOBHBIE OMOMBI
cymmy, «KnuMmaTuueckue nosica
3emnny, « Tynapay, « Taiiray,
«CMemaHHbIN Jecy,
«IInpoKoIMCTBEHHBIN JIECY, «CTEnbY,
«CaBaHHay, «I1yCThIHS,
«Tponmueckuii iecy.

O6opynoBanue: repbapun pacTeHUN
pa3HbIX OMOMOB; KOJIJIEKITUH )KUBOTHBIX

PackppiBath copepkanrne TEPMUHOB
U TOHATUN: OUOMBI, TYHJIpa, XBOIHBIE
jeca, CMEIIaHHbIE Jieca,
IITUPOKOJIUCTBEHHEIE JIeca, CTEIH,
CaBaHHBI, TyCTHIHU, TPOITMYECKHE JIeCa,
BBICOKOTOPBSI.

[Toka3wiBaTh Ha KapTe

U XapaKTEepPU30BaTh OCHOBHBIEC OMOMBI
CYIIIH.

CpaBHUBaTh 0COOEHHOCTH KJIMMATa,
MOYB, PACTUTEITHHOTO W JKHBOTHOTO
MHpa pa3HbIX OMOMOB CYIIIN 3EMJIH.
BBISABISATH IPUUHHBI 30HATBHOCTH

B Ouocdepe

Hroro yacoB nmo teme
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11

Tema «HesoBeKk M OKPYKAKLIAS CPeIa»

11.1

Bo3zneiictBue
yejioBeka Ha ouocdepy

2

DKOJIOTHUECKHE KPU3UCHI M X
IIpUYMHbL. Bo3aencTBue yenoBeka

Ha 6uocdepy. 3arps3HeHNE BO3TyIIHOM
cpeasl. OxpaHa Bo3ayxa. 3arpsa3HeHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pazpymenue noussl. Oxpana
ITOYBEHHBIX pecypcoB. 3MeHeHne
KJIMMarTa.

JdemoHcTpauuu

Tabauysl u cxemvl: «3arpsi3HEHHE
aTMocQepb», «3arpsa3HeHue
ruzipochepr», «3arpsa3HEHHUE OUYBBDY,
«ITapHUKOBBII Y3PheKT

PackpeiBaTh conep:kaHue TEPMUHOB

U TIOHATHI: aTMOcdepa, BelecTBa-
3arpsi3HUTENH, TAPHUKOBBIN A (PexT,
«030HOBAS IBIPA», KKUCIOTHBIE
TOXKIU», Tuapochepa, sBTpoduKaims
BOJIOEMOB, [TI0YBA, HPO3Us [10YB,
MEeCTULIUIBI, YKOJIOTUUECKUI

KpHU3HC.

AHaIN3UPOBATH AHTPOIIOTEHHBIE
(dbaxTopsl Bo3ecTBUS Ha Ouochepy
(pob yenoBeKa B MPUPOJIE) HA PA3HBIX
ATarax pa3BUTHUS YEJIOBEYECKOTO
o0riecTna.

XapaxkTepusoBaTh IJ100aIbHbIC
HKOJIOTUYECKUE TTPOOIIEMBI;

OCHOBHBIE UICTOYHUKH aTMOC(EPHBIX
3arpsi3HEHUN; SKOJIOTMYECKUE
po0JIeMbl, CBSI3aHHBIE C YBEIIMUCHUEM
TPAHCIOPTa B KPYIHBIX TOPOAax;
ABTPO(UKALIUIO BOJOEMOB;
MOCJIEACTBUS 3arPSI3HEHUS BOJT
XUMHUYECKUMU BEIIECTBAMH;
BO3/ICICTBHE UeJIOBEKA HA TOYBEHHBIN
MTOKPOB.

AprymeHTHpOBaTh 3HAYEHUE
AKOJIOTMYECKUX 3HAHUU B PEIICHUN
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BOIIPOCA O TOAICPKAHUH YCTOWINBOCTH
ouochepsl

11.2

AHTpPOIIOr€HHOE
BO3/1€HCTBUE

Ha PaCTUTEJIbHBIN U
YKABOTHBIA MUD.
OxpanHa npupo bt

AHTPOIIOreHHOE BO3/ICHCTBHE

Ha PACTHUTEIIbHBIN ¥ )KUBOTHBIN MUD.
OxpaHa paCTUTEIHHOTO U KUBOTHOTO
Mupa. OCHOBHBIC PUHITUIIBI OXPaHBI
npupozsl. Kpacueie kauru. Oco6o
OXpaHsieMbIe TPUPOIHBIE TEPPUTOPUHU
(OOIIT). boranu4ueckue cajbl

Y 300JI0TUYECKUE TTAPKH.
JdemoHcTpauuu

Tabnuyol u cxemwvi: «Ocod0

OXpaHsIEMBbIE IPUPOJIHBIE TEPPUTOPHUI.

Oo6opynoBanme: hororpaduu
OXpaHSIEMBIX PACTEHUMN U )KUBOTHBIX
Kpacuoii kauru PO, KpacHoit kauru
peruona

PackpriBaTh copepkaHue TEPMUHOB
Y TIOHSATHI: COKpalECHUE
OnopazHoo0pasusi, OXpaHa IPUPOIbI,
0Cc000 OXpaHseMble IPUPOTHBIC
teppuropun (OOIIT), boTannyeckuii
call, 300JIOTUYECKHUM MapK.
XapakTepu3oBaTh INIAHETAPHYIO POJIb
PacCTEHHI U JKUBOTHBIX.

[IpuBOIUTH IPUMEPHI IPSIMOTO

Y KOCBEHHOT'O BO3JICVCTBHUS YEIOBEKA
HAa pAaCTUTEIIbHBIA U )KUBOTHBIN

MHUD.

XapaxkTepu3oBaTh MPUHITUTIBI
«BceMHUpHOM CTpaTernu OXpaHsbl
MIPUPOJIBI».

[lepeuncnaTb 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,
PaCIIOJI0KEHHBIX B CBOCH MECTHOCTH.
Jloka3bpIBaTh Ha MPUMEPAX OMACHOCTh
COKpalieHus OU0JI0TUYECKOTO
pazHooOpasus 3eMiu.

[IpuBOIUTH IPUMEPHI PEAKUX

Y MaJIOYMCIICHHBIX BUJIOB PACTEHUI

U ’KMBOTHBIX CBOEH MECTHOCTH,
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3aHEeCeHHBbIX B KpacHble KHUTH
pernoHoB u Kpacuyro kaury PO

11.3 | PauuonansHoe 2 OCHOBHBIE IPUHITUIIBI YCTOMYHUBOTO PackpsIBaTh coep:xanue TEPMUHOB
MPUPOJONOIB30BAHUE Pa3BUTHS YEIIOBEUECTBA U IPUPO/IBI. U TIOHSTHI: pallMOHAIBHOE
U yCTOMYMBOE PannoHnaibHOE PUPOOIOIB30BAHHUE PUPOIOIOIb30BAHNUE, YCTONUNBOE
pa3BUTHE U COXpaHeHUe OMOJOTUYECKOTO pa3BUTHE, PUPOJIHBIE PECYPCHI,
pa3zHooOpaszus 3eMIn. HKOJIOTUYECKUH CIEI.
OO01re 3aKOHOMEPHOCTH XapakTepu3oBaTh OCHOBHbBIEC IPUHITUIIBI
TJI00ATBHBIX IKOJIOTHUECKUX YCTOMYMBOIO Pa3BUTHUSI UEJIOBEUECTBA
Kpu3ucoB. OCOOEHHOCTH U TIPUPO/IBI.
COBPEMEHHOI'0 KpU3HCa U €T0 OnuceIBaTh HEHCUEPITAEMbIE
BEPOSITHBIE MTOCIEACTBUS. Y McUYepnaeMble TPUPOIHBIE PECYPCHI,
Pa3BuTne MeTO10B MOHUTOPUHTA MOAYEPKUBASI OTHOCUTEIIBHOCTh
Pa3BUTHUSI OMTACHBIX TEXHOTEHHBIX HEHUCUEPIIaeMOCTH MPUPOTHBIX
IPOLIECCOB. PECYpPCOB; XapaKTepru30BaTh MPOLIECCHI
JeMoHCcTpanun WX BOBHUKHOBEHUS U YCJIOBUS CPEIbI,
Tabauywt u cxemor: «Mojaenu MPUBOJIAIINE K UX POPMHUPOBAHUIO.
yIPaBJIsieMOT0 MUPa» PackpeiBaTh mpo0ieMbl pallMOHATLHOTO
MPUPOJIOTIOIB30BAHUS U HAXOIUTh Ty TH
WX pEIICHUs
Htoro yacoB no teme 6
PesepBHOE Bpems 8
OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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NEPEYEHb (KOJIUP®UKATOP) MIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEPKAHMS 1O BUOJIOT' A

IIposepsiembie Ha EI'D mo 0mosiorum TpedoBaHus K pe3yibTaTaM 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMBbI CPeHEro 001ero 00pa3oBaHus

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbLHOM MPOrpaMMbl CPETHETO OOIIEeTO
o0pazoBaHUs

1

CdopMupoOBaHHOCTh 3HAHUW O MECTE U POJIU OUOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B (pOpPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUPA, B TTO3HAHUM 3aKOHOB MPUPOJIBI U PEIICHUU
JKU3HEHHO  BAXHBIX  COIMAJbHO-dTUYECKUX,  IKOHOMHUYECKUX,
DKOJIOTHYECKUX TMpoOJieM 4YeloBeuecTBa, a TakKKe B pEIICHUU
BOIIPOCOB PAIIMOHAIIBHOTO MPUPOAOIOIL30BaHus, B (OPMUPOBAHUU
[IEHHOCTHOTO OTHOIIEHUS K TpUpoje, OOIIECTBY, YEJIOBEKY;
O BKJIaJI€ POCCUICKUX U 3apyOEKHBIX YYEHBIX — OMOJIOTOB B pa3BUTHE
ouosoruu

Bnanenue cucremoili 3HaHMM 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCTIONb3YEMBIX B OMOJIOTUYECKUX MCCIEIOBAHUAX HKUBBIX
OOBEKTOB U DKOCUCTEM (ONHCaHHWE, U3MEpPEHUe, IPOBEICHUE
HaOJIOICHUIT); CIIOCOOAMM BBISIBJICHHS M OLEHKH aHTPOIOTE€HHBIX
W3MEHEHUN B IPUPOJE.

YMeHue BbIIBUTATh THIOTE3bI, TPOBEPATHh UX AKCIEPUMEHTATbHBIMU
cpeacTBamMu, (GopMyaHpys 1elib HCCIEIOBaHMs, aHaJIU3UPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI U JIEJIaTh BHIBOBI.

BbIsiBIEHME 3aBUCUMOCTHM MEXKAY HCCIENYEMbIMH BEJIMYMHAMU,
OOBSICHEHHE TOJYYEHHBIX PE3yJbTAaTOB U (POPMYIMPOBAHUE BHIBOJIOB
C MCIIOJIb30BAHMEM HAyYHBIX IIOHATHUM, TEOPUHN U 3aKOHOB

YMeHue BiajeTh CUCTEMOW OHOJIOTHYECKHX 3HAHUM, KOTopas
BKJIFOYAET: OCHOBOTIOJIAraoIIre OMOJIOTHYECKUE TEPMUHBI U TTIOHSTHUS
(KM3Hb, KJI€TKA, TKaHb, OpraH, OpPraHu3M, BHJ, MOMYJALMS,
PKOCHUCTEMa, OuoreHo3, Ouocdepa; MeTabOIM3M, TOMEOCTa3,
KJICTOYHBII ~ MMMYHUTET, OuocuHTe3 Oesika, OHOIMOIUMEpHI,
JIMCKPETHOCTD, caMOpeTyJIALINS, CaMOBOCTPOW3BEJICHHE,
HACJIEJICTBEHHOCTh,  WM3MEHYUBOCThb, DHEPrO3aBUCHUMOCTh,  POCT
U Pa3BUTHE);
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ouonoruueckue  Teopu:  kieroyHas Teopus 1.  IlIBanHa,
M. IlInerinena, P. BupxoBa; KIOHaJIbHO-CEJICKTUBHOTO UMMYHHUTETA
IL Opaux, n.Nn. MeuHnnkoBa, XPOMOCOMHasI TEOpHUs
HacineacTBeHHOCTH 1. Moprana, 3aKOH 3apOJBIIIEBOTO CXOACTBA
K. Bapa, sBononimonHas teopust Y. JlapBrHa, CHHTETUYECKAS] TEOPHS
IBOJIIOLINM, Teopus anTpornorenesa Y. /lapsuna; Teopust buoreoreHo3a
B.H. Cyxkauesa; yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus
U MPOUCXO0XKIECHUS KYJIbTYpHBIX pacTeHnil, yueHue A.H. CeBepuoBa
O IyTAX W HaIpaBJICHUAX 3BoJronuu, yuenue B.M. Bepnaackoro —
o ouocdepe); 3akoHbI (eAMHOOOPA3HS TOTOMKOB IIEPBOTO TTOKOJICHUS,
pacLIeIyIeHrsl NIPU3HAKOB, HE3aBUCHUMOTI'0 HACJIENOBaHUS NIPU3HAKOB
['. Mennens; CUEIJIEHHOTO HACIEAOBaHUs ITPU3HAKOB M HAPYLICHHUS
cuerieHuss reHoB 1. MopraHa;  TOMOJOTMYECKHX  PAJZIOB
B HacieJcTBEHHON m3meHunBoctu H.M. BaBuiioBa; reHETHYECKOTO
paBHoBecust [Ix. Xapau u B. BaitnOepra; 3apojsiiieBoro cxojicTBa
K. Bapa; ouorenernueckuii 3akoH J. ['ekkens, @. Mromiepa);
MPUHIHUIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH );

npaBuia (MuaumymMma FO. JInbuxa, sKoIornyeckon mupamMuabl YUCell,
OHOMAacCChl M SHEPTHUN);

runote3bl  (koanepBaTHoi A.M. OmnapuHa, TEpBUYHOTO OyIbOHA
Jx. Xonneitna, mukpocdep C. Dokca, pubdozuma T. Uek)

YMenue pemarb TOHWCKOBBIE OHOJIOTHYECKHE 3a/ladH; BBISBISTH
IPUYUHHO-CJIEICTBEHHbIE CBSI3U MEXIy UCCIIETyEMbIMU
OMONOTHYECKUMH OOBEKTaMM, MpOILecCaMd M SBICHHUSIMH, J1eJaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;
COCTaBJISITh TEHOTUITNYECKUE CXEMbI CKPEIIMBAHMSI JIJIs1 pA3HBIX THIIOB
HACJICIOBaHMsI TPU3HAKOB Yy OPTaHU3MOB, COCTaBISTh CXEMBI
IepeHoca BEIIeCTB W HHEPruM B HSKocucTeMax (Lenu NUTaHUA,
MULIEBBIE CETH )

YMeHHne  yCTaHaBIMBATh  B3aWMOCBSI3U  MEXAY  CTPOSHUEM
U (QYHKIUSAMU: OPraHOWIOB, KIETOK pa3HBIX TKAHEH, OpraHamu
U CHUCTEMaMHU OpPTaHOB Yy PACTCHHM, KUBOTHBIX U UYEIIOBEKA; MEXKITY
sTanaMu 0OMEHa BEIIECTB; dTallaMH KJICTOYHOTO IUKJIA U KU3HCHHBIX
IIUKJIOB ~ OPTaHW3MOB; dJTallaMH  AMOPHUOHAIBHOTO  PA3BHUTHSI,
TEHOTHUIIOM 1 ()eHOTUTIOM, PEHOTHIIOM U (haKTOpaMU Cpebl OOUTaHUS;
MPOIIECCAaMK  DBOJIIOIMM; ABWIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTAMHU Pa3IUYHBIX YKOCUCTEM U MPHUCIOCOOJICHUSIMU K HUM
OpPraHU3MOB

YMmenue BBIACJIATh CYHICCTBCHHLBIC ITPHU3HAKU:
CTPOCHUS BUPYCOB, KIICTOK IIPOKAPUOT U 3YKAPUOT, OJHOKICTOIHBIX
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¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTE€OIIEHO30B, YKOCUCTEM
U Ouocdeppl; CTPOCHHS OPraHOB M CHCTEM OPraHOB pPACTCHUH,
KUBOTHBIX, YeIIOBEKA,; TIPOIIECCOB KU3HEACITSILHOCTH,
MPOTEKAIONUX B OpraHW3Max pPACTCHHM, JKMUBOTHBIX W YEJIOBEKa;
OMOJIOTMYECKUX IPOIECCOB: OOMEHa BemiecTB  (MeTaboJIn3M),
uHOpPMAITUU W TIPEBPAICHUS YHEPTHH, OpOKEHHs, aBTOTPOGHOTO
U TeTepoTpo(PHOrO THUMOB MHUTaHUsA, (HOTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MEH03a, TaMETOTeHEe3a, SMOPHUOTEHE3a, MOCTIMOPHOHAITBHOTO
pa3BUTHS, PA3MHOKCHUS, WHIWBUIYAIIBHOTO PAa3BUTHSA OpPraHU3Ma
(oHTOTEHE3a), B3aMMOJCWCTBHSI TEHOB, TETEpO3UCca; JCHCTBUI
UCKYCCTBEHHOTO  OTOOpa,  CTaOWJIM3UPYIOUIETO,  JIBHXKYIIETO
W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa; alJIoNaTpHYecKOro
U CHUMIIATPUYECKOTO BHUJA000pA30BaHUS; BIUSHUS JBUKYIIUX CHJI
IBOJIIONIMM HA  TEHOGOHI  MOMYJSAIUH;  MPUCTOCOOICHHOCTH
OpraHU3MOB K cpele OOWTaHUsA, 4YEpEeIOBaHMS HAIPABJICHUM
HBOJTIOITUH; KPYTOBOPOTA BEIIECTB M MTOTOKA SHEPTHH B DKOCHCTEMAaX

ChopMupoBaHHOCTh yMEHHUS BBIICIATH CYIICCTBCHHBIC NPH3HAKH
BUPYCOB, KJIETOK TMPOKAPUOT U OYKAPUOT, OJHOKICTOYHBIX
U MHOTOKJIETOYHBIX  OPraHu3MOB,  BHJOB, OHOTEOIECHO30B
U DKOCHCTEM; OCOOEHHOCTM IPOLECCOB OOMEHAa  BELIECTB
W TIpeBpaIieHUs SHEPTHH B KIETKE, (POTOCHHTE3a, IJIACTHYCCKOTO
U DHEPreTUYecKoro oOMeHa, XEeMOCHUHTe3a, MHTO3a, Meio3a,
OIUTOJIOTBOPECHMS, PA3BUTHS M PA3MHOKCHUS, WHIUBUIYATBHOTO
pa3BUTHs oOpraHu3ma (OHTOreHe3a), OOpbhObI 3a CyIIECTBOBaHUE,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOIECHHOCTH
OpPraHU3MOB K cpejic OOMTaHUs, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOITIOTEHHBIX W3MEHEHUHW B JKOCHUCTEMAax CBOEM MECTHOCTH,
KpyroBOpOTa BEILECTB U MPEBPAILCHHs SJHEPTUH B Orochepe

YMenue UCIIOJIb30BaTh COOTBETCTBYIOIIHE apryMeHTHI,
OMOJIOTMUYECKYI0 TEPMHHOJIOTHIO M CHUMBOJIUMKY JJIsi JOKa3aTeIbCTBA
POJICTBA OPTraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIT; B3aUMOCBSI3H
OpraHU3MOB U Cpellbl OOWTaHUS; E€AUHCTBA YEIOBEYECKUX pac;
HEOOXOJMMOCTH  3J0pPOBOrO  oOpa3a  KHU3HH,  COXpPaHEHHs
pa3Ho00pa3usi BUJIOB M IKOCUCTEM KaK YCJOBHUSI COCYILIECTBOBAHMS
IPUPOABI U YEJIIOBEUECTBA

YMeHHe KPUTHYECKH OIICHHBATh HWHOOpPMAIUI0 OHUOJIOTHYECKOTO
CoJIep KaHMsl; MHTEPIPETUPOBATh ITHUECKHE ACTICKThl COBPEMEHHBIX
HUCCICIOBAaHUK B OHMOJIOTHMH,  MEIUIMHE, OHOTCXHOJIOTHUH,
paccMaTpuBaTh TI00ATBHBIE SKOJIOTUIECKUE MPOOIIEMbI COBPEMEHHOCTH,
(dbopMHpPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

147



DenepanpHas pabodast nporpamma | buomnorus. 10-11 kmaccer (yriyOneHHBIH YPOBEHB)

IlepeyeHb 2JIEMEHTOB CcOAepPKAHUSA, TPoBepsieMbIX HA EI'D mo Ouostoruun

Kon [IpoBepsieMblii 2JIEMEHT COJIepKaHuUs

1 buonorus kak Hayka. JKuBble CUCTEMBI I X U3yUYCHHUE

1.1 CoBpeMeHHas OHOJIOTHS — KOMIUIEKCHAas Hayka. buonormyeckune Hayku
U u3ydaeMmble UMH IpoOsnembl. @DyHIaMEHTAIbHBIE, IPUKJIAJHbIE
U TIOMCKOBBIE HayYHbIE HCCIIEA0BAaHUS B OMOJIOTHH.

3HaueHue Onosioruu B GOpMHUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHON
KapTuHbl Mupa. [lpodeccun, cBsa3annble ¢ Ononorueil. 3HaueHre OMOJIOTUH
B MPAKTUYECKON JAEATEIBHOCTH YEJIOBEKA: MEAUIIMHE, CEIIBCKOM XO0351CTBE,
IPOMBIIUIEHHOCTH, OXPAHE IIPUPOIBI

1.2 XKuBble cuCTeMBbl Kak MpeAMET u3ydeHusi Ouosoruu. CBOICTBA >KHUBBIX
CUCTEM: €IMHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTh U ILEIOCTHOCT,
CJIO’KHOCTD u YHOOPSIAOUYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb,
CaMOOpraHu3allMsl, CAMOBOCIIPOM3BEICHHE, PA3IPAKUMOCTh, H3MEHYMUBOCTD,
POCT U pa3BUTHE.

YpOBHM OpraHM3any >KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIIETOYHBIM,
TKAHEBbI, OPraHU3MEHHBIN, MOMYISAUUOHHO-BUJAOBOM, HSKOCHUCTEMHBIN
(buoreouenotTuyeckuii), ouochepuslii. Ilponeccel, MPOUCXOASIINE B )KUBBIX
cucteMax. OCHOBHBIEC TPU3HAKH KUBOTO. JKH3HB Kak popMa CyIiecTBOBAHUS
MaTepuu

1.3 Metoasl Ouonornyeckoit Hayku. Habmonenue, usmepeHue, SKCIEpPUMEHT,
cucTeMaTu3anus, MeTaaHanu3. IIoHATHE O 3aBUCHUMOM M HE3aBUCHUMOM
nepeMeHHou. lInanupoBanue skcnepumenTta. llocraHoBka M mpoBepka
runote3. HyneBass rumore3a. I[loHsiTue BBIOOPKHM W €€ JTOCTOBEPHOCTD.
Pa36poc B Omonorundeckux MaHHBIX. OIEHKAa JOCTOBEPHOCTH IOITYYSHHBIX
pe3yibTaToB. [[pUUUHBI UCKAXEHUSI PE3yIbTATOB AKCIIEpUMEHTA. [loHgaTHE
CTaTUCTUYECKOIrO TeCTa

2 Kierka kak Ouosiornueckas cucremMa

2.1 Knerka — cTpykTrypHO-(QpyHKIIMOHANbHAS e€QWHUIA >KHBOTO. McTtopus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopus
(T. IIBann, M. neitnen, P. BupxoB). OcHOBHBIE MTOJIOKEHUSI COBPEMEHHOM
KJIETOYHOU T€OPHUH.

Metoapl  MOJEKYJISIPHOM HM  KJIETOYHOHW OHMOJIOTMHM: MHKPOCKOIIHSI,
xpomarorpadus, anexTpodopes, METO/] MEUYEHBIX aTOMOB,
muddepennmansHoe EHTPUDYTUpOBaHKEe, KYJIbTUBUPOBAHUE KIIETOK

2.2 XUMHAYECKHN COCTaB KIIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boga u ee posib Kak pacTBOPUTENS], pEareHTa, y4acTie B CTpyKTypUPOBAHUH
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KJICTKH, TEIUIOPeryJsiuu. MuHepalbHble  BEIIeCTBA  KIETKH, HX
Ounonornyeckas poJib. Poih KaTHOHOB ¥ aHMOHOB B KJIETKE.

buonornueckue monumepbl. benku. AMHHOKHUCIOTHBIM COCTaB OCIKOB.
CtpykTyphl 6€KOBOM MOJEKybl. [lepBrudHas cTpykTypa Oenka, menTHIHAS
CBs3b. BTOpHMuHas, TpeTWuHas, YeTBEPTHUYHAsI CTPYKTYphl. JleHaTyparusi.
CgoiictBa OenkoB. Krnaccudukamust OenkoB. buosorumyeckune ¢GyHKIMU
OETKOB.

VYrieBobI. Monocaxapuipl, JCaxapuibl, OJIUTOCAXaPHUIBI
1 nonucaxapuael. OO 11aH CTPOSHUS U (PU3UKO-XUMHYECKUE CBOMCTBA
yraeBo10B. buonornyeckne GyHKIMH yTIEBOIOB.

Jlumuael.  [mapodunbHO-THAPOdOOHBIE  cBoiicTBa.  Kitaccudukarus

munuaoB.  Tpurmunepuasl,  GochONUMHAIBI,  BOCKH,  CTCPOUJIBI.
buonornueckue Qyskiuu nunuaoB. OOIIKME CBOWCTBA OMOJIOTUYECKUX
MEeMOpaH  —  TEKYYecTb, CIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJTYTIPOHUIIAEMOCTb.

Hyxknennoseie kucnotel. [JHK nu PHK. CTpoeHne HYKIEHMHOBBIX KHCIOT.
Hykneortunpl. Ilpunuun komimieMeHtapHoctu. IlpaBuno Yapradda.
Crpyxkrypa JIHK — nBoitnas cnivpans. MecToHaxoXIeHUuE 1 OMOJIOTHYECKUE
¢bynkuuu JJHK. Buast PHK. ®ynkuun PHK B kiertke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornueckue ¢ynkuun AT®. BoccTaHOBIEHHBIE NEPEHOCUMKH, HX
¢ynkuuu B kierke. Cexkenuporanue JJTHK.

CrpykTypHas 6nonorus: OuoxumMudeckue u Onou3snIecKue uccaeaoBaHus
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunel KJIETOK: »yKapuoTHYecKass M npokapuotudeckasd. CTpyKTypHO-
(yHKUIHOHATBHBIE 00Pa30BAHMS KIIETKU.

CrpoeHue mnpokapuoTUUECKOM KJeTku. KierouyHass cTeHka OakTepuii
n apxeil. OcCOOEHHOCTHM CTPOEHHS TeTepoTpOoPHOM H aBTOTPOHOMN
MPOKAPHUOTUYECKUX KIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.
Crpoenue u (yHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Inazmarnueckas memOpana (mnasmanemMma). CTpykTypa Ijia3MaTHueCcKou
MeMOpanbl. TpaHCHOPT BeUIECTB uepe3 IUIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIM (auddy3us, odnaeryennas nud@ysusi), aKTUBHBIN (MIEPBUYHBIN
W BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynpoHuiiaeMocTs MeMOpaHsbl.
PabGora HaTpwmii-kammeBoro Hacoca. JHIOIMTO3: MUHOIMTO3, (haroiuTo3s.
Ox3onuto3. Knerounas crenka. CTpykTypa U GyHKIMH KJIETOYHOU CTEHKU
pacTeHui, rpudoB.

[uronna3ma. [{utozoinb. [{utockenert. JABuxenne nquromniaasMbl. OpraHoOUIbI
kjeTku. OqHOMEMOpaHHbIE OPTaHOUbI KJIETKH: SHOMIa3MaTHUYECKask CETh
(OIIC), ammapar T'oapaXKH, JTU30COMBI, HUX CTPOEHHE U (DYHKIIUH.
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B3aumocBsi3p  oqHOMEMOpaHHBIX ~ OpraHouzoB  KieTkd. CTpoeHue
rpanyisipHoro petukyinayma. CuHHTE3 pacTBOpUMBIX OeskoB. CuHTE3
KJIETOYHBIX MeMOpaH. [magkuii (arpa”yJspHBIN) SHIOIIA3MAaTHYCCKUMA
petukynym. CekperopHas ¢yHkiusi anmapata [onpmku. Tpancmopt
BEILIECTB B KIETKE. Bakyonum pacTuTenbHbIX KIETOK. KIeTOuHBIN COK.
Typrop.

[ToayaBTOHOMHBIE OPraHOUIbI KIETKH: MUTOXOHIPUU, TIJIACTUBI.
Crtpoenue u GyHKIMKM MUTOXOHJpUI U 1uiacTui. [lepBuyHbie, BTOpUYHbIE
U CJOXHBIE TUTACTHUIBI (DOTOCHUHTE3UPYIOIIUX SYKApUOT. XIIOPOILIACTHI,
XPOMOIIACTHI, JJIEUKOIIACTHI BHICIIIUX PACTEHUM.

HememOpannbie opranonibl kietku CtpoeHue u GyHKIUA HEMEMOPAHHBIX
OpraHouJioB KjieTku. Pubocomsl. MukpoguaaMeHTbl. MbIlIEYHbIE KIETKH.
Mukpotpy6ouku. Krnetounslii nentp. CTpoeHue U ABUKEHHUE >KTYTUKOB
U pecHU4eK. MUKpOTpyOOUKH LUTOILIa3Mbl. LIeHTpHoIIb.

SAnpo. Obonouka siapa, XpoOMaTHH, KapuoIlia3ma, IAPBIIIKA, UX CTPOCHHUE U
GyHKIIUU. S nepHblii OEJIKOBBIN MAaTpUKC. [IpocTtpancTBeHHOE
pacrnoJiokKeHue XpoMocoM B HHTepdasHoOM siape. benku xpomaTtnHa —
TMCTOHBI.

Knerounslie BkimtoueHus. CpaBHUTEIbHAS] XapAKTEPUCTUKA KIETOK DYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHON)

24

AccuMmwisiivs. ¥ AUCCUMMJISIIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl
oOMeHa BeIIeCTB: aBTOTPOGHBIN U TreTepoTpodHBI. YdacTHe KuUciopoja
B OOMEHHBIX IIpolleccax. OHEPreTUYeckoe OOECleYeHHE  KIIETKHU:
npespaiienue AT® B oOMeHHbIX Tporieccax. DepMEeHTATUBHBIN XapakKTep
peakimii KiIeToyHoro meradonmn3ma. MepMeHTHI, UX CTPOEHHE, CBOMCTBA
n  Mexanusm  geictBud.  Kodepmentsl.  Omimuus  (epMeHTOB
OT HEOpPraHWUYeCKHX Karajau3aTopoB. benku-akTuBaTOpsl U OENKHU-
MHTUOUTOPBL.  3aBUCUMOCTh  CKOPOCTH  (DEpMEHTATHUBHBIX  peaKIUi
OT Pa3UYHBIX (PaKTOPOB.

IlepBruHBI CHHTE3 OpPraHUYECKUX BellecTB B KieTke. DorocunTes. Poib
XJIoOporiacToB B Tmporiecce ¢oTocuHTe3a. CBeToBas M TeMHOBas (a3l
[IponyktuBHOCTE  (poTOCHMHTE3a.  BnusHue  pasnuyHblXx  (PakToOpoB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3znooOpazue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUPYIOIIME  OakTepuu,  Kene300akTepuu,  CcepoOaKTepuH,
BOJOPOJIHbIE OaKTEpHH. 3HAYEHUE XEMOCHUHTE3A.

AnaspoOHbie opranu3mbl. Buasl Opoxkenus. [IpogykTel OpoxeHus u uX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MbI Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTEMH OOJIC3HEN.

AspoOHBbIe OpraHU3MBl. Oransl DHEPrETUYECKOTO oOMeHa.
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[ToaroroBuTeNnbHBIN dTan. IJIUMKOIN3 — OCCKUCIOPOAHOE pacCIICIICHUES
TJIFOKO3EI.

buonorunueckoe OKHCICHUE, WM KIETOUYHOE JAbIXaHHe. PoIb MUTOXOHIAPHIA
B IIpolleccax OWOJIOTMYECKOTO OKHCIeHUs. [lukiandeckne peakiuu.
OxuciurensHoe dochopunupoBanue. IIpermmymiecTBa a’poOHOTO IyTH
oOMEHa BeIIeCTB Tepesl aHa3pOOHBIM. D(DPEKTUBHOCTD IHEPTETUUCCKOTO
oOMeHa

2.5

Peakunu mMatpryHoro cunresa. [IpuHIMI KOMIIIEMEHTAPHOCTH B PEAKLUAX
MaTPUYHOTO CHHTe3a. Peanuzanms HacleACTBEHHON  HMHQOpMAaIUU.
['eneTnueckuii Kox, €ro CBOMCTBA. TpPaHCKpUNIKS — MATPUYHBIA CHUHTE3
PHK. [TpuHIMIIBL TPAHCKPUIILIHAU: KOMIUIEMEHTAPHOCTb,
AHTUIAPAIIEIBHOCTD, ACUMMETPUYHOCTD. TPaHCIISAIMA U €€ STanbl. Y4acTHe
tpancnoptHbix PHK B OuocunTeze Oenka. YciaoBusi OuocuHTE3a Oelika.
KoaupoBanue amuHokucnot. Posb pubocoM B OMocuHTE3€ OElKa.
Opranuszanusi reHoma y IPOKapHOT M 3YKapHOT. Peryisnus akTMBHOCTH
reHoB y mpokapuot. ['unotesa onepona (®. XKakoo, XK. Mano). Perynsius
O0OMEHHBIX MpOIlecCcOB B KieTKe. KieTouHslii romeocTas.

Bupycel — HekneTouHble (hOPMBI KU3HU U OOJIUTaTHBIE Mapa3uTbl. CTpOeHHE
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(aros.

BupycHbie 3a00neBaHus yeaoBeka, )KUBOTHbIX, pactenuid. CIIN/, COVID-
19, connanbHble U METULIMHCKUE MPOOJIEMBI

2.6

Knerounslii 1uki, ero mepuoanl U peryisiuus. WHtepdaza u MUTOS.
Oco0eHHOCTH TTPOLIECCOB, MTpoTeKaroux B uHTepdase. [loaroroka kineTku
Kk genenuto. IlpecunTeTndyeckuii (MOCTMUTOTHUYECKUN), CUHTETUYECKUUN
Y IOCTCUHTETHYECKHI (MPEMUTOTHUYECKUI) TIEPUO bl UHTEP(DA3HI.
Marpuunbeii cunte3 JHK-permmkanus. [Ipuamuner permmmkanuu JIHK:
KOMILJIEMEHTAPHOCTb, MOJYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJIJIEIbHOCTD.
Mexanusm permmkanuu  JHK. Xpomocomsl. CTpoeHue Xpomocom.
Tenomepsl U Temomepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHIL.
JIMmionaHeli ¥ TamuIOuAHBIA  HAOOpPBHl  XpoMocoM. ['OMoOIOTHYHBIE
XpOMOCOMBEI. I10710BbIE XPOMOCOMBI.

Henenne xmetkn — MuTo3. CTaguum MUTO3a W TPOUCXOASIIME B HHUX
npoueccel. Tunbsl MuTO3a. KaprnokuHe3 M LHUTOKMHE3. buonornueckoe
3HAUYEHWE  MUTO3a. Perymsinuss  MUTOTHYECKOTO  IMKJIA  KJIETKH.
[Iporpammupyemast kieTouHasi THOesb — arnonTos.

D yHKIIMOHAIbHASA T€HOMUKA

Opranusm Kak OMoJIOTUYECcKasi CucTeMa

3.1

OI[HOKJIGTO‘-IHBIG, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHnu3MbI
N MHOI'OTKaHCBbLIC OPIraHHU3MBblI.
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@opMbI Pa3MHOXKEHHUS OpPraHU3MOB: Oecrosioe (BKJIKOYash BEreTaTHUBHOE)
U mosioBoe. Buasl Oecnosioro pa3sMHOXKEHHs: MOYKOBAHHUE, CIIOPYIISIIMS,
(dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmuokenue. [losoBbie kneTku, uiu rametsl. Meiio3. Cranun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii
CMBICJI M€#103a U IMOJOBOTO mpolecca. Meilo3 U ero MeCTO B KU3HEHHOM
LMKJIE OPTaHU3MOB.

[IpenzaponapieBoe pa3Butue. ['amerorenes y uUBOTHBIX. [10710BBIE KENE3HI.
OOpazoBaHue M pa3BUTHE TOJOBBIX KiEeTOK. CriepMaTroreHe3 M OOTeHE3.
CrtpoeHnue moyioBbIX KiIeTOK. OIMI0J0TBOPEHHE U IMOPHUOHATIBHOE Pa3BUTHE
KUBOTHBIX. CrHocoOBbl  OIUIOJIOTBOPEHMS:  HApPY)KHOE, BHYTpPEHHEE.
[TapTenorenes.

WuauBuayanbHoe  pa3BUTHE ~ opraHu3moB  (oHTOreHes3).  Cramuu
SMOpUOreHe3a >KMBOTHBIX (Ha mpuMepe Jarymku). JpoOnenue. Tumbl
npobnenus. OcoOeHHOCTH JpOOJICHUST MIICKOMUTAIOIMIMX. 3apO/bIIIEBbIC
JUCTKU (racTpyisiuus). 3akiajJka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX
JUCTKOB. B3amMHOe BiIMsSHUME 4YacTel pa3BUBAIOMIETOCS 3apojbllIa
(aMOpuoHaNIbHAsT MHAYKIUS). 3akiajika MJIaHa CTPOEHHUS >KUBOTHOTO Kak
pe3ynbTar ~ HEepapXHUYECKMX  B3aUMOJEWCTBUM  TIeHOB.  BiusHue
Ha 3MOpPUOHAIBHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOLIEH CpPEIbI.
Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIM Tepuoa. [Ipsmoe
u HempsiMoe pa3BuTHe. Pa3Butue ¢ meramopdo3oM y OeCro3BOHOYHBIX
M TI0O3BOHOYHBIX JKUBOTHBIX. bHoOJOrnueckoe 3HaYeHUE MPSIMOro
U HENpsIMOTO Pa3BUTHsI, MX pacCIpOCTpaHEHWE B mpupone. Tumbl pocra
AKUBOTHBIX. DaKTOPBI PETYNSIIIUU POCTa XKUBOTHBIX M dYesnoBeka. Craauu
NOCTAMOPUOHAILHOTO Pa3BUTUSL Y JKUBOTHBIX M 4YesoBeka. llepuosbl
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxenne u pasButue pacrtenuil. I'amerodpur u crnopodur. Meiio3
B JKM3HEHHOM IMKJe pacteHuil. OOpa3oBaHue Crop B Ipoliecce Meiiosa.
I'amerorenes y pacrennid. OIIONOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
OpraHu3mMoB. J[BOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PAaCTCHUMU.
OOpa3zoBanue M pa3BUTHE CEMEHH. MexXaHH3MBbl PETyJsSUU OHTOreHe3a
y PaCTEHUH U KUBOTHBIX

3.2

Uctopusi  craHOBIEHMST W Pa3BUTHS  TECHETHKM  KaK  HayKW.
OCHOBHBIE T€HETHYECKHE TIOHATUS M  CHMBOJIBI. | OMOJIOTHYHEBIE
XPOMOCOMEBI, aJICJILHBIE T'CHBI, aJbTEpPHATUBHBIC MPU3HAKH,
JTOMHUHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, FE€TEPO3UTOTa, YUCTAs
JIMHUS, THOPUIBL, T'€HOTHII, (dbeHoTHII. OCHOBHEBIE METO/IbI
T€HETHUKH: TUOPUIOTOTUUECKUH, U TOJIOTUYCSCKUH, MOJIEKYJISIPHO-
reHEeTHYECKUI
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33

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi THOPUIOB MEPBOT0 MoKoJieHUs. [IpaBuio JOMUHMpPOBAHUS.
Bropoii 3akoH Menaens — 3aKOH  pacUICIUICHUST  ITPU3HAKOB.
[{uTonmornyeckue OCHOBBI MOHOTHMOPUIHOTO CKpeluBaHus. [ umoresa
YUCTOTHI TAMET.

Ananusupyroiee CKpELIMBaHUE. [TIpomMexxyTouHBIM Xapakrep
HacieqoBaHus. Pacuienienre npu3HakoB NpHU HEMOJIHOM JTOMUHUPOBAHUH.

JluruOpugHoe  ckpenuBaHue. Tpetwil 3akoH MeHaenss —  3aKOH
HE3aBUCHUMOIO HACJIENOBAHMS NPU3HAKOB. LluTonormdyeckne OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.

CuermieHHoe HacienoBaHue npusHakoB. Padotel T. Moprana. CrenyieHHoe
HACJICIOBAaHKUE T€HOB, HAPYIIIEHUE CLECTUIEHUS MEXIY TeHaMU. XPOMOCOMHAs
TEOPUS HACIIECACTBEHHOCTH.

I'enernka nmona. XpOMOCOMHBIM MEXAHU3M OINPEIEICHUS N0JIA. AYyTOCOMBI
U TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii ¥ TIe€TepOramMeTHbIA IIOJI.
['eneTnueckas CTpyKTypa IOJOBBIX XpoMocoM. HacnenoBanne nmpu3HAKOB,
CUEIUIEHHBIX ¢ mojoM. ['eHOoTHN Kak 1enoctHas cucrema. [lneinorponus —
MHOJXECTBEHHOE  JICMCTBME  TI€Ha.  MHOMXECTBEHHBbIM  aJUICJIIU3M.
B3auMopelicTBue HeaUIENbHBIX TE€HOB. KoMmieMeHTapHOCTh. JNHCTAa3.
[Tomumepust

34

B3aumogeiicTBue reHotuna W cpeasl npu  GOPMHPOBAHWMU (PEHOTHIIA.
N3menunBOCTh TIpu3HAaKkoB. KauecTBEHHbIE U KOJWYECTBEHHBIC MPU3HAKHU.
Bubl 13MEHUMBOCTH: HEHACJIEACTBEHHAS U HACTICICTBEHHAS.
Moaudukanonnas HW3MEeHYUBOCTh. Ponb cpemnpl B dopMHpOBaHUU
MoIu(UKAIIMOHHOW  W3MEeH4YMBOCTH. Hopma  peaknuu  mpu3HaKa.
Bapuanuonnsiii psg u Bapuannonnas kpuas (B. Moranncen). CpoiicTa
MOJIU(PUKAIMOHHON N3MEHYUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUTTNYECKOU
W3MEHYMBOCTH. BHUIBI T€HOTHIIMYECKON H3MEHYHMBOCTH: KOMOWHATHBHAaS,
MYTaI[MOHHAS.

KomOuHaTnBHAs M3MEHYMBOCTH. MeH0O3 W IOJOBOH MIPOIIECC — OCHOBA
KOMOMHATHBHOM HM3MEHUYMBOCTH. Pollb KOMOMHATHMBHONW HM3MEHUYHMBOCTH
B CO3/IaHUM T€HETUYECKOT0 pa3HOOOpa3us B Mpejieax 0JJHOTO BUIA.
MyrtauroHHass W3MEHYMBOCTb. BUAbI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE UM HWHIYUUMPOBAaHHbIE MyTalluu. SepHbie
U OUTOIUIa3Marndeckue mytanuu. CoMaTUYeCKUe U TOJIOBBIE MYTAIlUU.
[IpyurHBl BO3HUKHOBEHUS MyTanui. MyTareHel M HMX BJIUSHUE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTAllMOHHOIO  Ipolecca.  3aKOH
TOMOJIOTHYECKUX PSZIOB B HacieAcTBeHHOU u3MeHunBocTu (H.W. BaBuios).
BHesinepHas ”3AMEHUMBOCTbh U HACJIEACTBEHHOCTD
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3.5

Kapuotun uenoBeka. MexayHapoHas MmporpaMma HCCIEAOBaHUS F€HOMA
yejoBeka. MeTonbl HW3Y4YeHMs TEHETHMKHM 4YeJIOBEeKa: T'e€HeaJOTHMYeCKUH,
OJIM3HEIIOBBIM,  IIMTOTCHETHMYECKUW,  MOIMYJISIIMOHHO-CTaTUCTHUYECKUMH,
MOJIEKYJISIpHO-TeHeTHYeCKnil. COBpPEMEHHOE OMNpeNeNIiCHUEe T'e€HOTHUIA:
MIOJITHOTEHOMHOE CEKBCHHPOBAHWE, TCHOTUIMPOBAHUE, B TOM YHCIIE
¢ nomompio IIl[P-anamu3a. HacnencrBeHHble 3a00J€BaHMS YEIIOBEKA.
I'ennbie 1 XpoMocoMHBIE 00JIe3HH YeroBeka. bojie3Hu ¢ HacieacTBEHHOM
MPEIPACIIOIOKEHHOCTHIO. 3HaueHue MEIUIMHCKON T€HETUKH
B TIPEIOTBPAIICHUH M JICUCHHH TEHETHYECKHX 3a00JICBaHHMI 4YeIIOBEKa.
CTBOJIOBBIC KJIETKH

3.6

JlomecTuKanus W CeNeKIHs. 3apoKICHUE CEJIEKUUH W JOMECTUKAIUU.
VYuenue H.M. BaBunmoBa o0 HeHTpaxX MNPOUCXOXKACHUS U MHOr0oOpasus
KYJIbTYPHBIX pacTeHuil. Posib cenekuum B CO3JaHUM COPTOB PACTCHHUM
U opoJ KUBOTHBIX. COpT, Mopoaa, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSIIOB
B HacjeAcTBeHHOM wu3MeHunBoctM H.M. BaBuioBa, ero 3HaueHue
JUTS CEJIEKITMOHHON PaOOTHI.

Meroapl cenekMoOHHON paboThl. McKyccTBEeHHBIN OTOOP: MacCOBBIM
U UHAUBUIYaJbHBIA. OJTanbl KOMOMHAIMOHHOW cenekuuu. HcnbiTaHue
MPOU3BOJIUTENIEH 1O MNOTOMCTBY. OTOOp MO TEHOTHNY C TIOMOIIBIO
OIICHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO T€HOTHUITY C MOMOIIBIO aHAIHM3a
JIHK.

McKycCTBeHHBIM  MyTareHe3 Kak  METOJ  CCJICKIMOHHOW  padoTHI.
PaguanuonHpli W XUMHYECKHMM MyTarcHe3 KakK MCTOYHHK MYTalldi
y  KyJIbTypHBIX (opM opraHu3smMoB. Mcmonib3oBaHH€ TE€HOMHOTO
pelakTUpOoBaHUs W MeTojoB pekoMOuMHaHTHRIX JIHK mms momydenus
HCXOJIHOTO MaTepuaa JJisi CEIECKIUH.

[Tomyuenue MOJTUTLIIOUTIOB. BnayTtpuBngoBas ruOpUIU3aIIUs.
brnuskopoacTBeHHoe CKpemmBaHue, wWid UHOpuaMHT. HepoacTtBeHHoe
CKpeIllUBaHWEe, WM  ayTOpuauHr. l'erepo3c ©W  €ro  IPUYUHBI.
Ucnonp3zoBanne rerepo3uca B cenekuuu. OTmaneHHas TUOPUAN3AIMAL
[Ipeononenue Oecruioaus MEKBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENEKIINU
pPacTEeHUN U JKUBOTHBIX

3.7

OOBEKTHI, MCTOJB3yEeMble B OMOTEXHOJIOTHH, — KJICTOYHBIC M TKAHCBBIC
KyJIbTYpbl, MHUKPOOPTaHU3MBI, WX XapaKTepUCTHUKA. |paaullMOHHAs
OMOTEXHOJIOTHS: XJIEOONEUeHHE, MOJYyYEeHUE KUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJIEJIHE. MukpoOroIoruaecKuit CUHTES. OOBEKTHI
MUKPOOHOJIOTUUECKUX TexXHoJoruil. [lponsBoacTBo Oenka, aMUHOKHUCIIOT
M BUTaMHHOB. VCKyCCTBEHHOE  OIUIOJOTBOpEHHE. PeKoHCTpyKIus
STMIIEKJICTOK M KJIOHHUPOBAHWE JKMBOTHBIX. MeToja TpaHCIUIAHTAIlUU sIep
KJIETOK.
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XpOMOCOMHasi W TE€HHAas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha
U KOoHCTpyupoBaHue pekomOnHaHTHbIX JIHK. JlocTrxkeHus U nepcrneKTUBBI
XpPOMOCOMHOW M TE€HHOW WH)KEHEepUH. MeIUIMHCKUE OHOTEXHOJIOTHH.
Hcnonp30BaHnEe CTBOJIOBBIX KIIETOK

Cucrema u MHOrooOpa3rue OpraHum4eckoro Mupa

4.1

buonorudyeckoe pasHooOpasue opranuzmoB. CoBpeMeHHas CHCTeMa
opraHu4eckoro mupa. [IpuHIune Ktaccupukammu opranu3MoB. OCHOBHBIE
CUCTEMATHUYECKUE TPYIITBI OPTaHU3MOB.

OCOOEHHOCTH  CTPOCHUSI U JKU3HEJEATECIIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxew, OJHOKIETOYHBIE TPUOBI, OJIHOKJIETOUYHBIE
BOJIOPOCTIH, Jpyrue NpOTUCTHL. KoJlOHMalbHBIE OpraHu3Mbl. JIBHIKEHHE
OJTHOKJICTOYHBIX OPTaHU3MOB: aMeOOHIHOE, JKI'YTUKOBOE, PECHUYHOE.
3ammTa y OJHOKJIECTOYHBIX OPraHu3MOB. Pa3ipaKuMOCTh Y OTHOKJIETOUYHBIX
OPraHu3MOB. TaKCHUCHI

4.2

MHorokjieTounble pacTeHus. B3anMoOCBA3p YacTe€ll MHOTOKJIETOYHOIO
opranu3ma. TkaHHM, OpraHbl W CHUCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranuzma. OpraHu3m Kak eauHoe 1enoe. Tkanu pacteHuil. Tumsl
pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, IOKPOBHAs, IPOBOASIIAL,
OCHOBHasi,  MexaHudeckasg.  OCOOEHHOCTHM  CTpPO€HHs,  (YyHKUUU
Y PACIIOJIOKEHHS TKaHEW B OpraHax pacTeHUU

4.3

BereratuBHble M TeHEpaTUBHBIE OpraHbl pacTeHuil. OYHKIHUM OPraHOB
n cucreM opraHoB. Kapkac pacTtenuil. J[BMKEHME MHOTOKIETOYHBIX
pacteHuid: Tponu3Mmbl W HacTud. [lormomeHwe BOABI, YIJIEKUCIIOrO rasa
U MHHEpaNTbHBIX BEIIECTB pacTeHusMH. Jlpixanwe pacteHuid. Juddysus
ra3oB 4Yepe3 IMOBEPXHOCTh KIETKH. TpaHCHOPTHBIE CHCTEMBI PACTEHUHU.
Brinenenue y pacTeHuid. 3aiinTa y MHOTOKJIETOUHBIX pacTeHuid. KyTukyna.
CpencTBa nacCUBHOM U XMMUYECKOM 3a1TUThl. OUTOHITUIBI.
PaznpaxxumocTh U perynsuus y opranu3MoB. Pa3npakuMocTs U peryisauus
Y MHOTOKJIETOUYHBIX pacTeHuil. POCTOBBIEC BENIECTBA U X 3HAYEHHUE

4.5

MHOrokIeTOUYHbIE >KMBOTHBIC. B3aMMOCBS3bp YacTell MHOTOKJIETOYHOIO
opranusma. TKaHHW, OpraHbl W CHCTEMBl OPraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak eauHoe Iienoe. ['omeocra3. TkaHM KUBOTHBIX
U 4dejioBeKa. THMBI JKMBOTHBIX TKAHEH: SIIMTEIMaibHAas, COCIUHHUTEIbHAI,
MbIIIeyHasi, HepBHas. OCOOEHHOCTU CTPOCHUS, (DYHKIIUNA U PACTIONOXKEHUS
TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKa

4.6

Opranbl U CHCTEMBI OPraHOB >KMBOTHbIX. PYHKIMU OPraHOB M CHUCTEM
opraHoB. Omnopa Tena opraHu3moB. CKelleTbl  OJHOKJIETOYHBIX
U MHOIOKJIETOYHBIX JKMBOTHbIX. HapyXHbIi W BHYTPEHHUU CKEJET.
CrtpoeHue U TUIIBI COETMHEHHSI KOCTEM.
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JIBM>KeHHE MHOTOKJIETOYHBIX >KHMBOTHBIX. [IuTanue >xuBoTHBIX. [luTanue
MMO3BOHOYHBIX JKMBOTHBIX. JIpIXxaHWe JKMBOTHBIX. KoXXHOE ObIXaHUE.
’KabepHoe u 1eroyHoe AbIXaHUeE.

JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOIIMOHHOE YCIOXKHEHUE CTPOCHUS
JIETKUX II03BOHOYHBIX JKHUBOTHBIX. JlpIXaTelbHas CHCTEMa 4YEIIOBEKa.
MexaHu3M BEHTWJIALMHU JIETKUX Yy NTUIl U MJIEKONMUTAIOMMX. TpaHcrnopt
BEIIIECTB Yy OPraHU3MOB. TpaHCIOPT BEHIECTB y >KUBOTHBIX. KpoBeHOCHAs
cucteMa U ee opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX >KMBOTHBIX.
Kpyru kpoBooOpaiieHus. ODBOJIONMOHHBIC  YCIOXHEHUS  CTPOCHHS
KPOBEHOCHOM CHCTEMBI  ITIO3BOHOYHBIX  JKMBOTHBIX. Brinenenue
y opraHu3sMoB. Bpiaenenue y KHUBOTHBIX. COKpaTUTEIbHBIC BaKyOJIH.
Opransl BoieneHus. CBA3b MOJOCTHU TeJIa C KPOBEHOCHOM U BBIIECTUTEIIBHON
cucteMaMu.  BpbljieieHMe 'y TMO3BOHOYHBIX  JKMBOTHBIX.  3alluTa
y  MHOTIOKJIETOYHBIX KHUBOTHBIX. IIOKpOBBI W WX NPOU3BOJHBIE.
PaznpaxkumMocTh W peryadnuss |y opraHu3MoB.  PazmpaxumMocTb
y OJHOKJIETOYHBIX OPTaHU3MOB. TakcuChl. PazapakuMoCTh M pEryssius
Y MHOTOKJIETOYHBIX pacTeHu. POCTOBBIE BellleCTBA U X 3HAUCHHUE.
HepBHast cucrema u peduieKTOpHas PErysius y MHOTOKJICTOYHBIX
KUBOTHBIX. HepBHas cucTteMa U ee OT/Ae/bl. DBOIIOIMOHHOE YCIOKHEHUE
CTPOCHUSI HEPBHOU CUCTEMBI Y ’KUBOTHBIX.

Pa3paboTka anroputMoB u nporpamm i 3pHEeKTUBHON (PYHKIIMOHATIBHON
QHHOTAllUM TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METaA00JIOMOB
MHUKpPOOPTaHW3MOB, PACTECHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €10 3I0POBLEC

5.1

Opranbl ¥ CHCTEMBI OpraHoB uenoBeka. OTIenbl TOJIOBHOTO MO3Ta
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexkropHas ayra. besycioBHbie
U ycJioBHBIE peduiekchl. 'ymopasibHast peryssiius U SHIOKpUHHAsI CUCTeMa
AKUBOTHBIX U 4YesnoBeka. JKene3bl SHAOKPUHHOM CHUCTEMBI U UX TOPMOHBI.
JlelictTBue TOpMOHOB. B3aMMOCBA3b HEPBHOW M SHIOKPUHHOW CHUCTEM.
['unoTtanamo-runoduzapuas cucrema. Pednekc u pedaekTopHas myra.
besycnoBHbIe 1 ycI0BHBIE pedhaeKChl

5.2

3amura opranuzma ot 6osie3Heil. IMmmyHHas cucreMa dyenoBeka. KineTouHbrit
u TyMOpPaJIbHbIN AMMYHUTET. BpoxnenHnsiu, PUOOPETCHHBIN
cnienuuIecKuii MMMYHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOIO
ummyHutera (I1. Dpmux, ®.M. bepuer, C. Tonerasa). BocnanurenbHbie
OTBETHl OPraHU3MOB. PoOJp BpPOXKIEHHOTO HMMMYHHUTETa B Pa3BUTUU
CHUCTEMHBIX 3a00JIeBaHUI

53

KpoBeHocHas cuctema u ee opranbl. Cepjiie, KpOBEHOCHBIE COCY/IBI U KPOBb.
Kpyru kpoBooOparenus. Pabora cepama u ee perymisus
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54

Jlpixanue 4yenoBeka. Jluddy3us ra3oB dYepe3 MOBEPXHOCTh KIIETKH.
JIpixaTenpHas cuctemMa 4enoBeKa. JlpIxaTenbHass MOBEPXHOCTh. Perynsauus
IbIXaHus. JIpIXaTebHbIe 00hEMBI

5.5

[MumeBapuTenbHas cuctema yenoBeka. OTaesnbl MUIEBAPUTEIHLHOTO TPAKTA.
[TumeBapuTenbHble Kene3bl. BHYTPUIIOIOCTHOE U BHYTPHUKIECTOYHOE
MUIIEBAPEHUE

5.6

[ToxpoBel U ux mnpousBojHbie. Opranbl BbiaeneHus. [louku. CtpoeHue
u (GyHkuuonupoBanue Hedpona. DunbTpanus, cekpeuus U 00OpaTHOE
BCachbIBaHHE KaK MEXaHU3MbI pabOThl OpraHoB BbiaeneHus. OOpa3oBaHHe
MOYH Y YeJIOBEKa

5.7

JIBr>KeHUE YelloBeKa: MblllieyHasi cucteMa. CKeJeTHBIE MBIIIIBI M UX padoTa.
CtpoeHue U TUIIBI COEAUHEHUST KOCTEN

TGOPI/IH OBOJIIOIIHMH. Pa3ButHe xu3HU Ha 3eMIie

6.1

OpomonnoHHas Teopusa Y. JlapunHa. IlpeamnocbulkM BO3HUKHOBEHMS
napBuHHM3MAa. JKW3Hb 1 Hay4dHas nesaTenbHocTh Y. JlapBuHa.

JBwxymue cwibl 3BomtouuMud  BuAoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb pPa3MHOXEHUS OpraHU3MOB, HAaCJICICTBEHHAs
MU3MEHYMBOCTb, OOpH0a 3a CyIIECTBOBAHHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN
oT00D).

Odopmienne cunternyeckort teopuu sBomtonuu (CTI). HelTpanbHas
Tteopusi 3Bomonu. CoBpeMeHHas SBONIOIMOHHAs Ouosiorus. 3HaueHue
ABOJIIOIIMOHHON TE€OpUH B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHBI
MUpa

6.2

[Tonynsiuus Kak 3eMeHTapHas eIUHUIA 3BOTOUNH. COBPEMEHHBIE METOIbI
OLIEHKU T'€HETUYECKOT0 pa3HO00pasus U CTPYKTYpbI nonmyssiuil. 3Menenue
reHo(OH/1a MOMYJISIIUU KaK 3JIEMEHTApHOE HBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinGepra.

OneMeHTapHble (HAKTOPhI (JIBHXKYILHUE CHUIIbI) JBOJIIONUUA. MyTallMOHHBIHN
nporiecc. KomOuHathBHAsS u3MEHYMBOCTH. Jlpelid TeHOB — ciydaiiHbie
HEHAIpaBJeHHbIE M3MEHEHHUs YacToT aenedl B mnonmyasauusx. ekt
ocHoBaremsa. Murpanmuu. M3omanus — momynsamnwii:  reorpaduueckas
(mpocTpaHcTBeHHAas ), Ononorudeckas (penpoayKTHBHAS).

EctecTBeHHBIl 0TOOp — HampaBisiomui ¢akrop sBomonuu. Dopmbl
€CTECTBEHHOI0 O0TOOpa: NBIKYIIMM, CTaOWIM3UPYIOMIMM, pa3pbIBAIOIINN
(mu3pyntuBHbIi). [TonoBoit oTOOp.

[Ipucnoco0IeHHOCTh OpraHU3MOB KaK  pe3ylbTaT MHUKPOIBOJIOIUU.
Bo3nukHoBeHHe — mpucnocoOieHud y  opraHu3MoB.  Apomopdo3sb
U  wunuoanantanuu. [lpumepsl  mpHCOCOONEHMI y  OPraHU3MOB.
OTHOCHUTENBHOCT MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

157



DenepanpHas pabodast nporpamma | buomnorus. 10-11 kmaccer (yriyOneHHBIH YPOBEHB)

Bun, ero xputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3yJbTatr
MUKpOdBoOIOIMHU. M3ossnus — kirodeBoit aktop Buaoodpazoanus. [lytu
U CcrocoObl BHA000pa3oBaHUs: ajuionarpuyeckoe (reorpadudeckoe),
CUMITATPUUECKOE (PKOJOTHYECKOE), «MTHOBEHHOE» (TOJMIUIOUIM3AINA,
rudpuauzanms). JUTenbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl pOpMUPOBaHUS OMOJIOTMYECKOTO Pa3HOOOPA3HsL.

Ponp »sBomonuonHO# Ouonoruu B pa3paboTKe HAyYHBIX METOJOB
coxpaHeHusi oruopazHooOpasusi. MUKpOIBOIIOIUS U KOIBOJIOLUS ITapa3UTOB
U UX X03s5ieB. Mexanu3mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM
U crIoco0ObI 00pHOBI ¢ HEH

6.3

Metoael  u3ydeHuss MakposBosioLMU. [lameoHToNOrHMYecKne METOMAbI
u3ydeHus sBoiionuu. Ilepexomnbie GopMbl U (QHUIOTEHETUYECKHUE DPSIIbI
OpPTaHU3MOB.

buoreorpaduyeckue metonpl u3yudeHus sBomONuH. CpaBHEHHE (IIOPHI
n (ayHbl MAaTEpUKOB U OCTPOBOB. buoreorpadguueckue obOmactu 3emiiu.
Bunbl-3HAEMHUKHY U PENIUKTHI.

OMOPHOIOTHYECKHUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METObI U3YUECHHUSI
sBOJIIOLIMU. ['eHeTHYecKkne MeXaHu3Mbl HBOJIIOLIMY OHTOT'€HE3a U MOSABIICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. [ 'OMOJIOTMYHBIE ¥ AaHAJNOTUYHBIE OpTaHbI.
PynuMeHntapHble oOpranbl M araBU3Mbl.  MOJEKyJISpHO-T€HETUUECKHUE,
OMOXMMHYECKHEe W MaTeMaTHYeCKHEe METOAbl HW3YYCHHS DBOJIOIUH.
["'omonoruynbie T'CHBI. CoBpeMeHHbIe METO/IbI OCTPOEHUS
(uIIOreHeTHYeCcKuX JEepeBbEB. XPOMOCOMHBIE MYTallMd M HBOJIIOLHUA
T€HOMOB.

OO61ue 3akOHOMEpPHOCTH (TIpaBuIIa) SBoJoMU. HeoOpaTUMOCTh IBOTIOLIUH.
AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIUU

6.4

Hayunble rUNOTE3bl MPOMCXOXKACHHS >KU3HUM Ha 3emie. AOuoreHes
u mnaHcniepMus. JloHay4yHble TPEJACTABICHUS O 3apOXKICHUM KU3HU
(kpearmonn3M). ['UmoTe3a MOCTOSHHOTO CaMO3apOKIEHUS >KU3HU U €€
onpoBepxkeane oneitaMu @D. Penu, JI. Cnamnanuanum, JI. Ilactepa.
[IpoucxoxaeHne Ku3HU U aCTPOOUOIIOTHSI.

OcHoOBHBIE dTanbl HEOPraHUYECKOU JBOJIKOLUH. [InanerapHas
(reosornueckas) »BOOLMS. XUMUYECKash YBOTIOIUS. AOUOTEHHBIN CUHTE3
OpraHnyeckux BeulecTB u3 Heopranndeckux. OnsiT C. Muiepa u I'. FOpu.
OOpazoBanue mnonuMepoB u3 MoHOMepoB. KoarepBaTHas rumnoresa
AW. Omnapuna, runore3a mnepBuyHoro OymboHa JIx. XosngjeiiHa,
reHeTudeckas runoresza I'. Memnepa. Pu6oszumsi (T. Uek) u runotesa «mupa
PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BOBHUKHOBEHHE MPOTOKJICTKH.
Uctopusa 3emin u Metonbl ee u3ydeHus. MckomaeMble OpraHUYECKHe
octatku. ['eoxpoHosioruss u ee Meroabl. OTHOCUTENbHAs U aOCOJIOTHAsS
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reoXpOoHOJIOrus. I €e0XpOoHOIOrMYecKast Kaia: 30Hbl, 3pbl, IEPUOJIBI, STIOXU.
HavaneHble 3Tanel opraHudecko sposmrounu. IlosBieHue u 3BONIFOIUA
HEPBBIX KJIETOK. OBOJIOLUSA MeTaboiu3ma. BoO3HUKHOBEHHE TNEpPBBIX
skocucteM. CoOBpeMEeHHbIE MUKPOOHBIE OMOIUICHKH KaK aHaJIOT MEpBBIX HA
3emsie cooOmecTB. CTpoMaToaUThI. [IpoKapHOTHI U 3YKapHUOTHI.
IIpoucxoxnenue JYKapuoT (cumbuorenes). OBOJIIOLIMOHHOE
IIPOUCXOKICHUE BUPYCOB. I [pONCXOKI€HHE MHOTOKJIETOYHBIX OPTraHU3MOB.
BO3HUMKHOBEHHE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE 3Tanbl 3BOJIIOLUHU BHICIIUX pacTeHUi. OCHOBHBIE apoMOp(O3bl
pactennil. Beixon pacrtennit Ha cymry. [losiBiaeHue COpOBBIX pacTeHUM
1 3aBoeBaHuEe MU cyln. CemeHHbIe pacTeHus. [[poucxoxkaeHne NBeTKOBBIX
pacTeHUi.

OcHOBHBIE 3Tanbl BOJIOLUU XUBOTHOrO MHpa. OCHOBHBIE apoMOP(O3bI
KUBOTHbIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TIOSBIICHUE
COBpeMEeHHbIX THUMOB. IlepBble XOpaoBble >XUBOTHbIE. JKU3Hb B BOJE.
OBomronus MO3BOHOUHBIX. [Ipoucxoxxknenne ampuOUil U PENTUIMIAL.
[IpoucxoxneHHe MIIEKONHUTAOMMX M NOTHL. [IpUHOMAN — KIHOYEBOTO
apoMopdo3a. OcBoeHre O0ECITO3BOHOYHBIMUA U MO3BOHOYHBIMH KUBOTHBIMU
CYILN.

Pa3utne xu3HM Ha 3emile MO 3paM M IIEPUOAAM: apXEH, MPOTEPO3OM,
najgeo3oi, Me3030M, KaiHo30M. OOmas xapakTepuCTHKa KiuMmara
U TeoJormyeckux npoueccoB. IlosBieHHe W pacuBeT XapaKTEPHBIX
OpraHu3MOB. YTJIe0Opa30BaHME: €ro YCIOBHS U BIHUSIHUE HA Ta30BbI COCTaB
aTMOC(hephI.

MaccoBble BBIMUPAaHHS — DKOJIOTMYECKUE KPHU3UCHI Mpouuioro. IIpuduHsl
Y CJIEICTBUS MAaCCOBBIX BBIMUPaHHUl. COBPEMEHHBIN 3KOJIOTHYECKHI KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznensl u 3amaun anTpononoruv. Metroasl anTpononorud. CTaHOBIICHHE
NPEACTAaBICHUM O MPOUCXOXKICHUU YelioBeKa. COBpPEMEHHBIE Hay4HbIE
TEOPHH.

CxoncTBO 4enmoBeKa € KMBOTHBIMH. (CHCTEMATHYECKOE TOJIOKEHUE
yenoBeka.  CBHAETENBCTBA  CXOJACTBA  YEJIIOBEKA C  JKMBOTHBIMU:
CpPaBHUTEIHHO-MOP(OIOTHUECKHE, AMOPUOTOTHYECKHE, ¢dusnomnoro-
OMoXUMHUYECKHE, TMOoBeaeHUeCKue. OTau4us 4YeloBeKa OT >KUBOTHBIX.
[IpssMOX0XkI€HNE M KOMIUIEKC CBSI3aHHBIX C HHMM MPU3HAKOB. Pa3zButue
TOJIOBHOTI'O MO3ra U BTOPOU CUTHAIIBHOU CUCTEMBI.

JIBrxyiue cuiibl ((hakTOphl) AHTPOTIOTEHE3a: OMOJIOTUYECKHE, COLIMATIbHBIE.
CooTHolleHHnEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OcCHOBHBIE CTaIUU aHTPONOreHe3a. ABCTPAJONUTEKH — JIBYHOTHE TPEAKU
mogen. YenoBeK ymenblid, EpBbIE U3TOTOBIICHUS OPYAUN Tpyaa. YenoBek
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NPSIMOXOJIIINI U TIEPBBIA BBIXOA JrOACH 3a mpenensl Adpuku. Yemnosek
reiienp0eprekuil — 00IMi MpeoK HEaH IEPTAIBLCKOTO YEJIOBEKA U UETIOBEKA
pa3yMHOro. YeaoBeK HEaHIEPTAIILCKUN KaK BUJ JIFOJEH XOJIOAHOIO KIIMMaTa.
UenoBek pa3yMHbIM COBPEMEHHOTO THUIIA, JEHUCOBCKUN YEIOBEK, OCBOEHHUE
KOHTHUHEHTOB 3a npejenamMu AQpuku.

DBOIOIUS COBPEMEHHOI'0 4ejoBeKa. ECTeCTBEHHBIM O0TOOP B MOIMYJISILIUSX
yenoBeka. MyTalMoOHHBIA mporiecc U nonumopdusm. [lomymsimonnsie
BOJIHBI, Jpel] reHoB, murpauus U «3Q¢GEeKT OCHOBATEIS» B MOIYJISILMIX
COBPEMEHHOT0 YEJIOBEKA.

Yenoseueckne pacel. Ilonstue o pace. bosbpmme pacel: eBponeouHas
(eBpaswmiickas), aBCTpallo-HErpouIHAsI (PKBATOpHUAJIbHAS), MOHTOJIOWIHAS
(a3maTcko-aMepuKaHcKas). Bpems u myTH pacceneHus 4eI0BeKa 0 IUIaHETE.
EnuHcTBO 4enmoBeueckux pac. HaydHass HECOCTOSITENBHOCTH pacu3Ma.
[Ipucnoco0IeHHOCTh YEIOBEKa K Pa3HbIM YCIOBUSIM OKPYXAIOLIEH Cpebl.
Bnusinue reorpaduyeckoil cpeasl U apeiida reHoB Ha MOP(OIIOTHIO
1 (PU3HOJIOTHIO YETIOBEKA

7 DKOCHCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3agaun sxonorun. CBA3b SKOJOTHH C IPYTUMHU HAYKAMMU.
Metonapl sxosoruu. [loneBbie HaOmMOAEHUA. DKCIEPUMEHTHI B 3KOJIOTUU:
OpUpoJIHbIE U JaboparopHble. MoaenupoBaHue B 3K0JIOrud. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00aTbHBIN
7.2 Dkosiornueckue (HakTopbl M 3aKOHOMEPHOCTH MX JercTBus. Kiaccudukanus

AKOJIOTUYECKUX (PAKTOPOB: aOMOTHUYECKHE, OMOTUYECKHE, aHTPOIOT€HHbIE.
OO0mme 3aKOHOMEPHOCTH NEUCTBHS 3Koorudeckux ¢akropos. [Ipasuino
munumyma (K. Hnpenrens, F0. JInbux). TomepanTHOCTh. DBpUOMOHTHBIC
Y CTEHOOMOHTHBIE OpPTraHU3MBl.

Abuornueckue ¢aktopbl. CBeT Kak »Kojoruueckuii dakrop. [eticrBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE
IPYIIbl PACTEHUN U AKUBOTHBIX [0 OTHOLIEHUIO K cBeTy. CUTHAJIbHAS POJIb
ceera. dortomepuoamsM. Temmeparypa Kak OKOJOTHYECKUN (HaKTOP.
JencrBue TeMIEpaTyphl Ha OpraHu3MBl. [TolikunorepMHbIE
Y TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTraHU3MBI.
Brnaxnocts kak skosornueckuii ¢akrop. IlpucnocoOnenust pacTeHHit
K TMOAJAepXaHui0 BoJHOro Oamanca. Kimaccudpukauuss  pacreHuid
0 OTHOIIIEHUIO K BoJe. [IpucnocoOaeHus ’KUBOTHBIX K U3MEHEHHUIO BOJAHOTO
pexuma.

Cpennl oOMTaHUs OPraHU3MOB: BOJHAS, HA3€MHO-BO3IYIITHAS, TTOUYBCHHAS,
rIIyOMHHAsT TOJMOYBEHHAs!, BHYTpUOpraHu3MeHHas. (DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl oOuTaHusi opranu3moB. [IpucrnocoOneHuss opraHu3MoB
K J)KM3HU B pa3HbIX CpeJax.
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buonornueckne putmbel. BHemHue u BHYTpeHHUE PUTMbL. CyTOUYHBIE
U roAuYHble pUTMBL. [IpUCIOCOONEHHOCTH OPraHU3MOB K CE30HHBIM
M3MEHEHUSIM YCIIOBUH KU3HMU.

XKuznennsie ¢Gopmbl opranuzMoB. [loHsTHe o0 KHU3HEHHOU dopmMme.
XKuzHeHnnsie GOpMBI pacTEHWMN: NEpeBbs, KYCTapHUKH, KYCTapHUYKH,
MHOT'OJICTHHE TPaBbl, OJHOJICTHUE TpaBbl. JKu3HEeHHBIE (DOPMBI JKMBOTHBIX:
THIPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOCHHOCTH CTPOEHUS U 00pasa
YKU3ZHHU.

buotnueckue (bakTOopHI. Bunbr OMOTHYECKUX B3aMO/ICICTBUU:
KOHKYPEHIIUSA, XHUITHUYECTBO, CcuUMOMO3 u ero ¢opmel. [lapasutusm,
KooIepanus, MYyTyaJu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxjeOHudyecTBO). Herpoduueckue  B3aumMopelcTBUs  (TONMUYECKUE,
dopuueckue, ¢dadpudeckue). 3HaAYCHHE OHOTHYECKHUX B3aUMOICHCTBHIA
JUISL  CYIIECTBOBAaHHSA OpraHu3MoB B cpene obutanus. [IpuHnun
KOHKYPEHTHOTO UCKJIFOYEHUS

7.3

OKOJIOTHYECKHE  XapakTepucTuku  nomyssinud.  Ilomymsmuss  kak
Ouonornyeckass cucrema. Poiab HEOJHOPOAHOCTH Cpeabl, (PU3MYECKHX
OappepoB U  ocoOeHHOcTe OuoJoTMM BHUJIOB B  (POPMHpPOBAHUU
IPOCTPAHCTBEHHOM CTPYKTypbl mnonyysinuii. OCHOBHBIE IOKa3aTesn
MONYJISIUU: YUCIEHHOCTD, TUIOTHOCTh, BO3PACTHAS M MOJIOBAsI CTPYKTYpa,
POXKJIaEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIHSI.
DKoyoruyeckas CTpykTypa nonysiiuu. OneHKa YUCIEHHOCTH MOITYJISLHH.
JIluHaMyKa TIONMyJSINMA W €€  peryisauus. DbHuOTMYeCKHMil MOTEeHIUal
nonynsuuu. MogenupoBaHue IWHAMHMKM nonyssinud. Kpusbsle pocta
YUCJIEHHOCTU Tonyisiuuu. KpuBble BbDKHUBaHUS. Perymisiiusi 4McCII€HHOCTH
HOMYJIALMNA: Poib (HAKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKOJIOTUYECKHE cTpaTeruu BUAOB (r- u K-ctpaTerun).

[Tonsitue 00 sKoMorMUEcKOl HuUIIEe BHaa. MectoobuTtanue. MHOrOMepHas
Mozenb  3kojorumdyeckor — Humm  Jx.JM.  XarumHcona.  Pa3smeps
9KOJIOrn4YecKoi HUIHM. [loTeHnmanbHas U peaqu30BaHHAsT HUILLIH.

Bun xak cucrema nomyisiuuid. Apeaibl BUAOB. BHIBI U MX XKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH TOBEIECHUS M MUTpAlMi  >KMBOTHBIX.
buonornyeckne WHBa3uK Yy>KEPOIHBIX BUIOB

7.4

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBA3M MeEXIy
OpraHM3MamMM B OHMOLEHO3€. OKOCHUCTEMA KaK OTKpbITas CHCTEMA
(A.Jx. Tencnu). DyHKIMOHAbHBIE OJIOKM OpPraHU3MOB B HKOCHUCTEME:
NPOAYLUEHThl,  KOHCYMEHTBI,  PEIyLeHTbl. Tpoduyeckue  YypOBHH.
Tpoduueckne muenu wu cetw. AOHOTHUYECKHE OJIOKM DKOCHCTEM.
[TouBel U Wbl B 3KOcHcTeMax. KpyroBopoT BeEIIECTB M MOTOK 3HEPrUU
B DKOCHCTEME.
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OcCHOBHBIE  IIOKa3aTeJM  JIKOCUCTEMBI. buHoMacca UM HPOLYKLHS.
DKOJIOTMYECKHE MUPAMUJIbI UUCeT, OMOMACChl U SHEPTHH.

HanpaBieHHble  3aKOHOMEpPHBIE CMEHBI COOOILIECTB —  CYKIIECCHHU.
[lepBuyHbIE M BTOPHYHBIE CYKLECCHM M MX HPUYMHBI. AHTPOIIOTCHHbBIE
BO37€eiicTBUs Ha cykueccuu. KimMakcHoe cooOuiectBo. buopasznoo6pasue
U TMOJIHOTa KPYrOBOPOTA BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.
IIpupoaHbie IKOCUCTEMBI. AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMA.
ArponeHo3. Pasnmnuust MeXIy aHTPOIIOTEHHBIMH W IIPUPOJHBIMH
HKOCUCTEMAMM.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. ['opoackas
¢nopa u dayna. CuHaHTponM3anusi ropoJckoil ¢aynbl. buonormueckoe
U XO34WCTBEHHOE 3HAUEHUE arpo’KOCUCTEM U  YPOOIKOCHCTEM.
3aKOHOMEPHOCTU (POPMHUPOBAHUS OCHOBHBIX B3aMMOJEHCTBHIA OpPraHU3MOB
B DKOCHUCTEMAX.

IlepeHoc »2HEprUM W BEIIECTB MEKIY CMEXHBIMU 3KOCHUCTEMAMMU.
YCTOMYMBOCTh OPTraHU3MOB, IMONMYJSINMA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3AEHCTBUI

7.5

buocpepa — oOwermnanerapHas o0ojouka 3eMiM, TA€ CYIIECTBYET
WM cyliecTBoBaia >ku3Hb. YdeHue B.W. Bepnaackoro o Owuocdepe.
Oo6mactu OGuocdepsl U ee coctaB. JKuBoe BemecTBO Ouochepsl U €ro
(byHKITIH.

3aKOHOMEPHOCTH cyllecTBOBaHUs onocdepbl. OcodeHHOCTH Onochepsl Kak
rIo0anbHOM  AKOcHCTeMbl. JlMHamuYeckoe paBHOBecHe B Ouocdepe.
KpyroBopotsl BeniecTB U OMOr€OXMMHUYECKHE IUKIBI (Yyriaepoja, a3oTa).
PutmuyHOCTS siBIIeHUI B Ouocdepe.

3oHanbHOCTE Ouocdeprl. Ilonstne o Guome. OCHOBHBIE OHMOMBI CYIIIH:
TyHJIpa, XBOWHBIC Jieca, CMEIIaHHbIE M IIUPOKOJIUCTBEHHBIC Jeca, CTEIH,
CaBaHHbl, IMYCTbIHM, TPOINHUYECKHUE Jeca, BbICOKOropbsi. Kiumar,
PACTUTENBHBINA U KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 pyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa
u 6uochepHbIX QyHKIMI

7.6

DKOJIOTUYECKUE KPU3UCBI W WX NpUYUHBL. Bo3xeicTBue yenoBeka
Ha Owuocdepy. 3arps3HeHwe BO3AymHONW cpenpl. OxpaHa Bo3ayxa.
3arpsA3sHeHne BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspyienwne
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne knumara.
AHTpOIIOTE€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U JKUBOTHBIM Mup. OxpaHa
pPaCTUTENIBHOTO M JKUBOTHOTO Mupa. OCHOBHBIE NPUHLHUIIBI OXPaHbI
npuponbl. Kpacueie kauru. Oco00 oxpaHseMble NPUPOIHbIE TEPPUTOPUU
(OOIIT).

borannyeckue cazpl U 300J10TUYECKUE TAPKHU.
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OCHOBHbBIC TPUHIIMITBI YCTOHYMBOTO PA3BUTHUS UYCIIOBEUYECTBA U MPHPO/IBI.
PammonanbHOE TPUPOIOIONB30BAaHHE M COXPAHEHUE OHOJIOTHYECKOTO
pazHooOpasus 3eMiu
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