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MogenbHas CHHXPOHH3UPOBAHHAS MporpaMma 0a30BOro W YIIyOJNEHHOTO M3YYCHHUs IMpeaMeTa
«buonorusi» B 10-11 kiacce cocramieHa Ha OCHOBE pabouell MporpamMmbl CPEIHEro OOIIEero
oOpa3zoBanus 1o Omonoruu (6a30BbI YPOBEHB), COCTABICHHOM Ha ocHOBe DenepanbHOro 3aKoHa
or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®enepanumn», TpeboBaHu K
pe3yinbraTaM OCBOCHHUS OCHOBHOM  00pa3oBaTeIbHOM MHPOrpaMMbl  CPEAHEro  OOIIero
oOpa3oBaHusl, peAcTaBIeHHbIX B DefepaibHOM roCyIapcTBEHHOM 00pa30BaTelIbHOM CTaHapTe
cpenHero obmero oOpazoBanus, ¢ yu€tom «KoHIenuuu npenoaaBaHus y4eOHOTO IpenMeTa
«buonorusi» B oOpa3oBareNbHBIX oOpraHu3anusax Poccuiickoit ®denepanuu, pealn3yrOmUX
OCHOBHBIE 0011e00pa3oBareibHble MPOrpaMMbl M OCHOBHBIX mosiokeHuil [IpumepHoit
porpamMMbl BOCIIUTAHUS

MNOACHUTEJIBHASA 3AIINCKA

OcHOBY NOAXOZOB K pa3paboTKe MOJEIbHON CHHXPOHU3UPOBAHHON paboueil mporpammsl COO
no OuONOTuU, K OIpeleleHuio o0meld cTparerud oOy4YeHHs, BOCIHUTAHUS W Pa3BUTHIL
oOygarormuxcsi cpeiactBamu  ydeOHoro mpeamera «bwmomormsi» mist 10-11  kiacca Ha
0a30BOM/yIITyOJICHHOM YpOBHE COCTAaBWIM KOHIeNTyaidbHble modoxenus DPIrOC COO o
B3aUMOOOYCIIOBIICHHOCTH LI€JIeH, COACpIKaHUs, PE3yIbTaTOB 00yueHus U TpeOOBaHU K YPOBHIO
IOJAIOTOBKM BBINIYCKHUKOB. B COOTBETCTBMM € JaHHBIMH IOJOXEHHUSIMH  MOJEIbHAs
CHHXpOHHM3UpOBaHHas pabodas mporpamma COO ycraHaBimuBaeT 00s3aTeIbHOE (MHBAPHAHTHOE)
IIPEIMETHOE COZEPKAHUE, ONPEEIIAET KOJINYECTBEHHbIE U KAaYECTBEHHBIE €0 XapaKTEPUCTHKHU
Ha KaXJOM »JTale HU3y4YeHUs IMpeIMeTa, IpeayCMaTpUBAET MPHUHLMIIBI CTPYKTYPUPOBAHUS
colepkaHus; Ja€T MPUMEPHOE pacipenesieHre y4eOHBIX 4acoB IO TEMAaTHYECKUM pasjeiam,
pEeKOMEeHAyeT NPUMEPHYIO IOCIEI0BaTebHOCTh M3YyYEHUS OTHENbHBIX TEM Kypca C y4ETOM
MEXIPEAMETHbIX U BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX
ocobenHocTelt ydammxcs 10-11 knacca; 1aéT METOAMYECKYIO MHTEPIPETALMIO Lesel U3ydeHUs
npeaMera Ha 6a30BOM/yIITyOJNEHHOM YpPOBHE: COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIAHETrO
o01iero o0pazoBaHUs, COAEPKATEIbHON XapaKTEPUCTHKH IJIAHUPYEMbIX PE3YJIbTaTOB OCBOEHUS
OCHOBHOH 00pa30BaTebHON MpOrpaMMbl CpEAHEro oOuiero o6pa3oBaHus (JIMYHOCTHBIX,
METaIlpeIMETHbIX, MPEIMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIBHOW JEATENIBHOCTU
YUEHHUKa 10 OCBOEHHUIO cozepxkaHus npenMera. [Io BceM Ha3BaHHBIM MO3ULUSAM B IIPOrpaMMe
coOJIIo/IeHa NPEeMCTBEHHOCTh ¢ paboyeil mporpaMMoil OCHOBHOIO o01iero oOpa3oBaHHs IO
o6uosorn (g 5—9 kimaccoB oOpa3oBaTelIbHBIX OpraHu3aluii, 0a30BbIi ypoBeHb). JlaHHas
nporpaMMa SIBJIsIeTCS OPUEHTHPOM JUI COCTaBJIEHHs pabouuX MpOrpaMM, aBTOPHI KOTOPBIX
MOTYT MPENJIOKUTh CBOHW IOAXOHL K CTPYKTYPUPOBAaHUIO U IOCIJIEAOBAaTEIBHOCTH W3YYEHMS
y4eOHOro MarepHaia, a TaKkke CBOE BUIEHHUE OTHOCUTENIHFHO BO3SMOXKHOCTH BbIOOpa BapHaTUBHOU
COCTABIIAIOIIEH CcoNlepKaHUs MpeaMeTa JOMOJHUTENBHO K 0053aTe/IbHOIN (MHBapUAHTHOM) YacTH
ero cozaepxxanus. KypcuBoM B TekcTe mporpamMmbl BbliedeHbl sfeMeHThl llenn u 3amaun,
[TpenmeTHbIX pe3ynpraroB M ConepikaHus ydyeOHOro Mmarepualia, KOTOpbI€ MpPECTaBICHbI s
U3y4YeHUS Ha YIIIyOJIIEHHOM YpOBHE

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEIMETA «bUOJIOT' USD»

VYueOHblil npenmeT «buosorus» B cpefHeM 00IieM 00pa3oBaHUU 3aHUMaeT BakHOe MecTo. OH
obecrieunBaeT (hopmMupoBaHHE Yy OOyYaroIMXCs TNPEICTaBICHUH O HAayyHOM KapTHHE MUDA;
pacmupsier ¥ o0oOmiaeT 3HaHMS O KUBOW MpHpoNEe, €€ OTIMYUTEIbHBIX MpPU3HAKAX —
YPOBHEBOM OpraHu3alii M HBOJIOLUUHU; CO3AA€T YCJIOBUS JJs: IO3HAHUS 3aKOHOB >KMBOM
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npupoabl, GopMHUpOBaHUs (PYHKIIMOHAILHON TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0€30MMacHOTO
o0pa3a >KM3HM, KOJOTHYECKOTO MBINUICHHUS, IEHHOCTHOTO OTHOIIEHHS K JKMBOH INpupoae
yenoBeKy. bombinoe 3HayeHue ydeOHBINM npeaMeT «bBHOJOTHS» UMEeT TakkKe I PEIICHHS
BOCIIUTATEIbHBIX W PAa3BUBAIOIIMX 3a/ad CpPEAHEro oO0IIero oOpa3oBaHMSA, COLMAINU3ALUU
oOyuaronuxcs. M3ydyenne 6nonorun Ha 6a30BOM/yriryOIEHHOM YPOBHSIX 00€CIICUMBACT YCIOBHS
i (HOPMUPOBAHUS WHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U HWH(OPMALMOHHBIX HaBBIKOB,
ACTETHYECKOW  KYIBTYpBl,  CIIOCOOCTBYET  WHTETpallid  OWMOJNIOTMYECKUX  3HAHMHA  C
NPEACTaBICHUSAMH U3 JIPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUHU U TeoTrpaduu.
Ha3zBanHble NOJ0KEHUS O MpeJHA3HAYEHUH y4eOHOT0 mpeaMeTa « BHOTOorus» COCTaBUIN OCHOBY
JUISL OTIPENIEJICHUS TIOAXOI0OB K OTOOPY M CTPYKTYPHPOBAHUIO €r0 COAEPKAHUS, IPEACTABICHHOTO
B JaHHOH mporpamme. OTOOp comepxaHus yueOHOro mpenmera «bHONOTHS» OCYIIECTBIEH C
HO3ULUH KyIbTypOCOOOPA3HOIo MOJXO0AA, B COOTBETCTBUM C KOTOPBIM OOydaroluecs JOJIKHbBI
OCBOUTb 3HAHUS U YMEHHUs, 3HaYMMble A (HOpMUpOBaHUS OOILEH KyIbTYpbl, ONpENEISIONne
aJIeKBaTHOE IIOBEJICHHE YEJIOBEKAa B OKpYXalolled NPUPOJHON cpele, BOCTpeOOBAHHBIE B
IIOBCEZHEBHOM JKM3HU U NPAKTUYECKOW JesrenbHocTH. Oco0oe MecTo B 3TOM cucTeMe 3HaHUM
3aHUMAIOT 3JEMEHThl COJEp)KaHUs, KOTOpble CIy)kaTl OCHOBOM ans  (opMHUpOBaHUs
IpPEACTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTMHE MHUpa W LEHHOCTHBIX
OpPUEHTALUAX JIMYHOCTH, CHOCOOCTBYIOIIMX TyMaHM3allMU OHOJOTMYECKOro 0Opa3oBaHUs.
CTpyKTypUpOBaHUE COAEp)KaHUS y4eOHOro Marepuasa B MPOrpaMMe OCYIIECTBIEHO C Y4ETOM
IPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMUYUTEIbHBIX OCOOEHHOCTSX >KUBOW NMPHUPOIBI, O €&
YPOBHEBOH OpraHu3alMy U 3BOJIIOLUHU. B COOTBETCTBUU C 3TUM B CTPYKTYpe yu4eOHOTO IpeaMera
«buonorus» BblIeNEHBl CIEAYIOUINE COlepKaTenbHble JIMHUM: «buonorus kak Hayka. MeToasl
Hay4YyHOTO TO3HaHUs», «KieTka xak Ouomorndeckas cucremay, «OpraHu3M Kak OMOIIOTHYecKast
cucremay, «CucreMa U MHOTOOOpaszrue OpraHMYECKOTO MHpPay, «IBOIIOLUS KUBOW MPHPOIBI»,
«OKocHCTEMBbl U NPUCYIIHE UM 3aKOHOMEPHOCTH». YueOHbI mnpenmer «buonorus» Ha
yri1yOJI€HHOM YPOBHE Ha CTYINEHH CpeIHEro olmiero oOpa3oBaHMs 3aBEpIIACT OMOJOTHYECKOe
o0Opa3oBaHM€ B ILIKOJIE U OPUEHTUPOBAH Ha pacIIMpEeHHe U yriyOneHrne 3HaHUi 00yJaronuxcs o
KUBOH TIPUPOJIE, OCHOBAX MOJICKYJSIPHOW M KIJIETOUHOW OMOJIOTHH, YMOPHUOJIOTUH W OMOJIOTHH
pa3BUTHS, TEHETUKH, CENEKIUH, OWOTEXHOJOTHH, OHBOJIOIMOHHOTO YYEHHS U DKOJIOTHH.
Nzyuenne yueOHOrO mpenmera «buomnorus» Ha yriTyOJIeHHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaromIuXcsl K IMOCHEAYIOMEMY MOJIYYSHHI0 OHOJOTHYECKOTO O0pa3oBaHUs B
By3axX M OpPraHU3alMsIX CpeaHero mpodeccrHoHanbHOro oOpa3zoBanus. OCHOBY €ro coiep KaHus
COCTaBJISIET CHUCTeMa OMOJOTHMYECKHUX 3HAHHWM, IMONYYEHHBIX NPU H3YyYEHHHM OOY4YarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHUX Pa3JesioB OMOJOrMM B OCHOBHOM mikose. B 10-11 kmacce
9TH 3HaHUS TONy4aroT pa3BUTHE. Tak, pacuIMpeHbl M YIIyOJaeHbl OMOJIOrMYECKHe 3HAaHUS O
pacTeHMsIX, >KUBOTHBIX, IpuOax, OakTepusX, OpraHu3Me 4YeJOBeKa, OOIIUX 3aKOHOMEPHOCTSIX
KHU3HH; JOTMOJHUTEIBHO BKIIIOYEHbI OHMOJIOTMYECKHE CBEIECHUS MNPHUKIAJHOIO U IOUCKOBOTO
XapakTepa, KOTOpblE MOXKHO MCIIONb30BaTh Kak OPHEHTHPHI Ul MOCIETyIOLEro BbiOOpa
npodeccur. Bo3MmokHa Takke HHTErpanus OHOJIOTMYECKHMX 3HAaHUM C COOTBETCTBYIOIIMMH
3HAHUSMH, TOJYYEHHBIMH OOYYaIOIIUMHCS TpU H3y4YeHUH (GU3MKH, XUMUHU, Treorpapuu u
marematuku. CTpyKTypa mporpammsl yueOHoro npeamera «buonorus» 6a3oBoro/yry0iaEHHOTO
YPOBHSI OTPakaeT CHCTEMHO-YPOBHEBBIM M HBOJIOIMOHHBIN MOAXOAbl K M3YUYEHHUIO OHOJIOTHH.
CornacHO WM, HU3y4aroTcs CBONCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBbIE Ul JKUBBIX CHUCTEM
pa3HOTO YpPOBHS OpraHW3allH, SBOJIONMH OPraHMYECKOr0 MHpa Ha 3emie, COXpaHEHHS
OMOJIOTMUECKOTO pa3HooOpasmsi TutaHeThl. Tak, B 10-11 kjmacce wW3y4aroTCs OCHOBBI
MOJIEKYJISIPHOM M KJIETOUYHOM OHOJOTHH, SMOPHOJIOTMM U OWUOJIOTUM PAa3BUTHS, T€HETUKU U
CENIeKIINU, OWOTEXHOJIOTUUN  CUHTETUYECKOW  OWONOTHH;,  aKTYaJIM3UPYIOTCS — 3HAHUS
oOydJaronuxcsi Mo OOTaHUKE, 300JIOTUH, aHATOMHH, (PH3HOIOTHN YeloBeKa. YUeOHBIH IpeaMeT
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«buonorusi» mnpu3BaH 00ECIEYUTh OCBOCHHE OOYYAIOMMMHUCS OWOJIOTHYECKUX TEOpUd |
3aKOHOB, UJEH, IPUHIUIIOB U IPABUII, JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHHBl MHpA; 3HAHWA O CTPOCHHH, MHOTOOOpa3sud W OCOOCHHOCTSX KIIETKH, OPTaHWU3Ma,
MOMYJSAUY, OUOIICHO3a, YKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JOCTHKCHHSX, COBPEMEHHBIX
WCCJICJIOBAHUSAX B OMOJIOTHH, MPHUKJIATHBIX aCMEeKTaX OMOJIOTHYeCKHUX 3HaHwWi. [ pa3BuTHS U
NOJICPKAHMSI HWHTEpeca OOydaromuxcs K OHOJOTHHM Hapsay CO 3HAYUTEIbHBIM OO0BEMOM
TEOPETUYECKOTO Marepualia B COAEpKaHHH Y4eOHOTo mpeamera «bBHONOTHS» MPEeayCMOTPEHO
3HAKOMCTBO C UCTOPHUEH CTAHOBJICHHS M PA3BUTUS TOW WM WHOH OOJIACTH OMOJIOTHH, BKIIAJIOM
OTEUECTBEHHBIX U 3apyOeXHBIX YYEHBIX B pEHICHUE BaXHEHUIIMX OWUOJOTHYECKUX U
AKOJIOTHYECKUX TPOOIIEM.

HEJIN U 3AJAYA N3YUYEHUS YYEBHOI'O ITIPEJMETA «bBAOJIOI'US»

Henp u3yuenust yueOHoro npeamera «buonorus»— oBnageHne 00y4JaroIIUMHUCS 3HAHUSAMHU O
CTPYKTYpHO-()YHKIIMOHATIFHONH OpPraHM3alUHU KMBBIX CHCTEM PA3HOTO paHra W MpHOOpETeHne
YMEHUN MCIOJb30BATh 3TH 3HAHUA: JJISl [PAMOTHBIX JEUCTBUN B OTHOLIEHUH OOBEKTOB JKUBOM
OPUPOABI M PpEIIeHUS Pa3IUYHBIX >KU3HEHHBIX TpoliieM; B (OpPMHUpPOBAaHWM HWHTEpeca K
onpenenéHHol o0macTi MpodeCCHOHATBLHON JEATSIILHOCTH, CBS3aHHOW C OWOJOTHEH, WM K
BbIOOPY y4eOHOro 3aBeleHMs JJIsl IPOAOIDKEHHs] Ouosiornyeckoro odpaszoBaHus. JlocTkeHue
eNT U3y4YeHus1 yueOHoTo npenmera «bruoorus» o0ecreyrnBaeTcsl peIeHUEM CIIEAYIOINX 3a/1a4
Ha 0a30M ypOBHE: OCBOEHHME OOYYarOIIUMUCS CHUCTEMbl 3HAHUH O OMOJIOTMYECKHX TEOpUsX,
YUEHHUSX, 3aKOHaX, 3aKOHOMEpPHOCTAX, THIIOTE3aX, IpaBWIax, CIyXalluX OCHOBOM MJIA
(bopMHUpOBaHUS NPEJICTABICHUM O €CTEeCTBEHHO-HAyYHOM KapTHHE MHUpPA; O METOJaX HayyHOro
IO3HAHUS; CTPOEHUHM, MHOT0OOpa3uud U OCOOCHHOCTSIX JKUBBIX CHUCTEM Ppa3HOTO YPOBHS
OpraHu3alliM; BBIJAIOIIMXCA OTKPBITUAX W COBPEMEHHBIX MCCIIEJOBAaHUSAX B OHOJIOTUY;
dopmupoBaHue y OOy4aroIMXCs IO3HABATENbHBIX, MHTEIUIEKTYyaJbHBIX M TBOPYECKHUX
crocoOHOCTEH B Mpollecce aHadu3a JaHHBIX O IMYTSIX pa3BUTHs B OMOJIOTHMM HAyYHBIX B3IVIAOB,
UAECH U MOIXONOB K M3YYEHHUIO KMBBIX CHCTEM PA3HOIO YPOBHsI OpraHM3allMM; CTAHOBIICHUE Y
oOyuaronuxcst o0miel KyabTypsl, (PyHKIIMOHAJILHON IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATh
U OLICHUBATh SIBJICHUs OKPYKAIOLIEr0 MUpa XUBOW IPHUPOIBI HA OCHOBAHUU 3HAHWM M OIBITA,
NOJYYEHHBIX TpU H3ydeHUM Ouojoruu; (opMHpoBaHHE Yy OOydYaIOUIMXCS YMEHUH
WUTIOCTPUPOBATh 3HaY€HUE OMOJIOTMYECKUX 3HAHUU B MPAKTHUYECKOH JEeSATENIbHOCTH YeJIOBEKa,
Pa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHMM M arpoOMOTEXHOJIOTHMH; BOCIHUTaHUE
yOeXIEHHOCTH B BO3MOXKHOCTU II03HAHUS YEJIOBEKOM >KMBOW MPHUPOABI, HEOOXOAMMOCTU
OepeXKHOr0 OTHOILIEHUS K HEeH, COONIOAEHNS STUUECKUX HOPM TP MPOBEIECHUN OMOJIIOTHYECKUX
UCCJIEJIOBAHUN; OCO3HAHUE IIEHHOCTU OHWOJOTMYECKHX 3HAHWM [ TOBBILIEHUS YPOBHS
9KOJIOTUYECKON KYIBTYphl, [ (OPMHUPOBAHUS HAyYHOTO MHUPOBO33PEHHUS; HPUMEHEHHE
NpUOOPETEHHBIX 3HAHUI U YMEHUW B MOBCEIHEBHOM JKM3HM JUIS OLCHKH MOCJIEICTBUN CBOEH
JeSITeIbHOCTH 10 OTHOIIEHHUIO K OKpYXKarollel cpesie, CoOOCTBEHHOMY 3/10pOBbI0; 000CHOBAaHUE U
coOmoneHne Mep NpopMIaKTUKK 3aboneBaHuid. Ha yriyOneHHOM ypoBHE: O3HAKOMIIEHHE
oOyyaroniuxcsi ¢ MeToJaMHM TIO3HaHMsI JKUBOM MPHUPOJBI: HMCCIEA0BAaTeIbCKUMU METOJaMU
OMOJIOTHYECKUX HAayK (MOJEKYISIPHOM M KJIETOYHOH OMOJOrvH, 3MOPHUOIOTUMH OHOJIOTUH
pa3BUTHSL, TEHETUKU U CEJIEKIINU, OMOTEXHOJIOTUH U CUHTETUYECKOM OMOJIOTHH, MaIeOHTONIOTHH,
9KOJIOTMH); METOJaMH CaMOCTOSTENILHOTO TIPOBEJACHUS OWOJOTHMYECKUX HCCIEIOBAaHUNA B
naboparopu W B mpupone (HaOmiomeHue, HU3MEpeHHe, SKCIEPUMEHT, MOJEIUPOBAHUE);
OBJIaJIcHUEe OOYyYyaroIMMHUCS YMEHMSMHU: CaMOCTOSTENIbHO HAaXOJUTh, AaHAJIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTHYECKYIO HH(OPMALINIO; TOIb30BaThCs OMOIOIMYECKON TepMUHONIOTHEH U
CHUMBOJIUKOM;  yCTAQHaBIMBaTb CBSI3b MEXIY pa3BUTHEM OHOJOTMM M COLMANIBHO-
SKOHOMUYECKMMH M 3KOJOTMUECKMMH MpOOJeMaMU YeJIOBEUeCTBa; OLEHHMBATH IOCIIEACTBUS
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CBOCH JEATENHbHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIEH TMPUPOTHON cpene, COOCTBEHHOMY
3II0POBBIO U 3I0POBBI0 OKPYKAIOIIKMX JIFO/IEH; 000CHOBBIBATH M COONIIOAATH MEPHI TPODUITAKTUKI
UHQEKIMOHHBIX 3a00JIeBaHUH, MpaBUia MOBEACHUS B MPHUpPOJE U obecneueHust 0e30MacHOCTH
COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BbIYAHBIX CUTYalUSX MPUPOAHOIO U TEXHOI'€HHOIO
XapakTepa; XapakTepHu30BaTh COBPEMEHHBIE HAyYHBIE OTKPHITUS B 00JIACTH OMOJIOTUH; Pa3BUTHE
y 00y4aromuxcss WHTEJUIEKTYyalbHbIX U TBOPYECKHX CHOCOOHOCTEH B Ipolecce 3HAKOMCTBA C
BBIJIAIOIIMMUCS OTKPBITHSAMU M COBPEMEHHBIMH HCCIICOBAaHUSIMUA B OMOJIOTHH, PELIAEMbIMU €10
npobiaeMamMu, METOAOJIOTHEH OHOJIOTHYECKOTO UCCIICI0BAaHMS;, POBEACHUS SKCIIEPUMEHTATBHBIX
UCCIICIOBAaHUHN, pelIeHHs] OMOJIOTHYECKUX 33/1a4, MOJICIUPOBAHUS OMOIOTMYECKHX OOBEKTOB U
IPOIIECCOB; BOCHUTAHKE Y 00yYaromUXCsl IEHHOCTHOTO OTHOIICHUS K KHBOH MPHUPOAE B LIEIOM
U K OTACTbHBIM €€ OOBEeKTaM M SIBJICHUSAM; (OPMUPOBAHHE SKOJOTHYECKOW, T'€HETHYECKOU
rPaMOTHOCTH, OOLIeH KylIbTyphl MOBEACHHUS B MPUPOAE; MHTETPALMA €CTECTBEHHO-HAy4HBIX
3HAHUH; npuodpeTeHue o0yJaromumMucs KOMIIETEHTHOCTH B paluoHaILHOM
IPUPOJIOTIONB30BAHUH (COOIOIEHNE TTPAaBUII MTOBEICHUS B MPUPOZAE, OXPAaHbl BUJOB, SKOCHCTEM,
ouocdepnl), COXpaHEHHH COOCTBEHHOTO 370POBbSI U 3[0POBBS  OKPYKAIOIIUX  JIHONEH
(cobnronenus Mep PO UITAKTUKH 3a00JICBaHUH, obecrieuycHrE 0e30macHOCTH
KU3HECSITEILHOCTH B YPE3BBIYAMHBIX CUTYAlMsIX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha
OCHOBE HCIIOJIb30BaHMS OMOJOTHYECKUX 3HAHMM M YMEHMI B MOBCEJAHEBHOW >KU3HM; CO3JIaHUE
YCIOBUM JJI1 OCO3HAHHOTO BHIOOpa OOY4YalOIIMMUCS WHIUBUAYAIbHON 00pa3oBaTelbHON
TPAeKTOPHH, CIHOCOOCTBYIOLIEH MoOcieaymomeMy MpodeCcCHOHATFHOMY CaMOOMpPEACIECHUI0, B
COOTBETCTBUH C MHIUBUAYaIbHBIMU UHTEPECAMU U OTPEOHOCTSIMHU PErHOHA.

MECTO YYEBHOI'O IPEIMETA «bUOJIOI'US» B YYHEBHOM IIJIAHE

B cucreme cpemnero obmiero obOpasoBanus «buonorus», m3ydaemas Ha 0a30BOM YpPOBHE,
npu3HaHa OO0s3aTeNbHBIM YYE€OHBIM IPEAMETOM, BXOISIIUM B COCTAaB IPEIMETHOH 00JacTH
«EcTecTBeHHbIE HayKn». YUeOHBIM IIJIaHOM Ha €€ n3yueHue orBesieHo 70 yueOHbIX 4acos, o 1
yacy B Hezemo B 10 kiacce. B TemMarnyeckoM MIaHHPOBAaHUM yKa3aH pe3epB yueOHOro BpEMEHH,
KOTOPO€ PEKOMEHIYeTCsl s pealu3alid aBTOPCKUX TOAXOJ0B IO HCHOJIb30BAHUIO
pa3HooOpa3HbIX (opM opraHuzanuu ydyeOHOro mporecca. YueOHbIM mnpenmer «buomorus»
yIIIyONnEéHHOrO ypOBHS M3Y4YE€HHs BXOAMT B COCTaB IpeaMeTHON oOmactu «EcTecTBeHHbIE
Hayku». Ero m3ydeHne npeaycMOTpeHO B KIlaccax €CTeCTBEHHO-HAyYHOTO MPOQHIIs, HapuMep
XUMHYECKUX, XUMHUKO-OMOJIOTHUECKNX W MEIUIIMHCKUX. B 3THX Kiaccax HM3y4eHHe TaHHOTO
peaMeTa MpelycMOTpeHo B 00béMe yueOHOM Harpy3ku He MeHee 3 4 B Hezaento B 10-11kmacce
(mo 105 u B roxn). OT6op OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHUs OMOJIOTHH
OCYIIECTBIIAETCS C y4ETOM CIENM(UKN €ro CONepKAaHUS M HANpaBICHHOCTH HA MPOJOJDKEHHUE
OMoNIorHYecKoro 00pa3oBaHMS B OPraHU3AIMAX CPEIHET0 NPO(ECCHOHATBHOTO M BBICIIETO
oOpazoBanust. OOs3aTeNbHBIM YCIOBUEM IpH OOy4eHHHM OHMOJOTHMM Ha YIIYOJIEHHOM YpOBHE
SIBISIETCSI TIPOBENIEHNE JTa00paTOPHBIX M MpaKTHUECKuX padoT. Takke ydacTue oOydarommxcs B
BBITOJIHEHAH  TPOCKTHBIX W YU4EOHO-HMCCIEIOBATENLCKUX  pabOT, TEeMaTHKa KOTOPBIX
OTIPENIENIICTCSl YYHUTEJIEeM Ha OCHOBE HMEIONIMXCS MaTrepHajbHO-TEXHHUECKUX PECYpCOB H
MECTHBIX TIPUPOIHBIX YCIOBHIA.

B TemarnueckoM TMIIaHUPOBAHWUW IJs KaXKIOTO Kjacca MPEANojiaraeTcs pe3epB ydeOHOTro
BpeMeHH. Ha 0a30BOM ypOBHE €ro peKOMEHAYEeTCS WCIONIb30BaTh JJisi TOBTOPEHHS U
3aKperieHus] marepuana, a Takke pedriexcun. Ha yroyOneHHOM ypoBHE ISl MPOBENEHUS
0000IIArOIMX YPOKOB, 3aIIUTHl OOYYAIOIIMMUCS TPOCKTHBIX M Y4EOHO-HCCIEA0BATEIhCKUX
paOor.



INJIAHUPYEMBIE PE3VYJIBLTATHI OCBOEHU/ YYEBHOI'O NPEIMETA
«BAOJIOT UST»

Cormacho @®I'OC COO, ycraHaBiMBalOTCS TpeOOBaHHS K  pe3ylnbTaraM OCBOEHUS
00y4YarIIMMUCS TPOrPaMM CPEAHEro OOIIero 0Opa30BaHUS: JIMYHOCTHBIC, METANPEAMETHBIC U
npeametnbie. JIMYHOCTHBIE PE3VIIBTATBI B cTpykType JMYHOCTHBIX pe3YJIbTaTOB
ocBOoeHUs Tpeamera «buonorus» BbIAETEHBI CIEAYIOUIME COCTABISIIOIIME: OCO3HAHUE
00y4aronMMHCST POCCUMCKON Tpa)KIAHCKONH MJIEHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH W CaMOOIIPENICICHUI0; HaJlM4ue MOTHBALUU K OOy4eHHIO OHOJIOTHUH;
[[EJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUH JIMYHOCTH HAa OCHOBE KIIFOYEBBIX
[EHHOCTeH M MCTOPUYECKUX TPaIULUN pa3BUTUS OUOJOTUYECKOTO 3HAHHUSA; TOTOBHOCTb H
CIOCOOHOCTh  OOy4alolIMXCs PYKOBOACTBOBATHCS B CBOEH  JIEATEIBHOCTH ILIEHHOCTHO-
CMBICJIOBBIMU yCTaHOBKAaMH, MPUCYIIUMHU CHCTEME OHOJOTMYECKOro OOpa3oBaHUS;, HaJU4Ke
MIPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYphI, CIIOCOOHOCTH CTaBUTh LEJIHU U CTPOUTDH >KU3HEHHBIC
1aHbl. JIMYHOCTHBIE pe3ynbTaThl OCBOCHMSI mpeaMera «buonorus» AOCTUralOTCS B €IMHCTBE
yueOHOI U BOCIUTATENbHON NEATEIBHOCTH B COOTBETCTBUU C TPATUIMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUYSCKHUMH U TyXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSIMH, NMPUHSATHIMUA B
oOmiecTBe NpaBWIAMH W HOPMaMH TIOBEACHHUS W CIOCOOCTBYIOT IpoleccaM CaMOIO3HAaHU,
CaMOBOCTIMTAHUSI U CAMOPA3BUTHUSA, PA3BUTHSI BHYTPEHHEH MO3WIMU JMYHOCTH, MATPUOTH3MA H
YBOKCHHUS K 3aKOHY M TPABOMOPSAIKY, YEIOBEKY Tpylda M CTaplieMy IOKOJCHHIO, B3aMMHOTO
YBOKCHHS, OEpPEKHOTO  OTHOIICHHWSI K  KYIBTYPHOMY  HAcleIuil0 W TPaguIHsIM
MHOTOHAallMOHAJIbHOTO Hapoja Pocculickoin @enepanuu, NPUPOAE M OKPYXKAIOLIECH Cpene.
JIMYHOCTHBIE PpE3YJIBTAaThl OCBOCHHS Y4YeOHOro mnpeamera «bBHONOTHS» OMKHBI OTpakaTbh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCS PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHWEHTAIMi, TIO3WTHBHBIX BHYTPEHHUX
yOSXKJCHUI, COOTBETCTBYIOIIMX TPAAWIMOHHBIM IIEHHOCTSM POCCHICKOro  0OOIIecTBa,
pacuIipeHne XU3HEHHOTO OMbITAa M OMBITA JEATENLHOCTH B MPOIECCE PeaTH3allii OCHOBHBIX
HaIpaBJIeHUH BOCTIMTATEILHON IEATEIILHOCTH, B TOM YHCIIE B YaCTH:

1. Fpam)laﬂcm)ro BOCIIMTAHUA:

IpaXXAaHCKOM MO3MLMHU 00y4arolerocs Kak akTHBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUHCKOTO
oO1iecTBa; OCO3HAHME CBOMX KOHCTUTYIMOHHBIX NpaB U 00S3aHHOCTEH, yBa)KEHHE 3aKOHA U
IIPABONOPAKA; TOTOBHOCTh K COBMECTHOW TBOPUECKOM AESTENbHOCTH NPU CO3JAHUU YUEOHBIX
IIPOEKTOB, pELIEHUU YYE€OHBIX U TII03HABATENIbHBIX 3a7ad, BBINOJIHEHUU OHOIOTHYECKUX
9KCIEPUMEHTOB; CIIOCOOHOCTh OMPEAEATh COOCTBEHHYIO MO3UIIMIO M0 OTHOIIECHHIO K SBJICHUAM
COBPEMEHHOM JKU3HU U OOBICHATH €€; YMEHHE YYUTHIBaTh B CBOMX JECHUCTBHUIX HEOOXOIUMOCTh
KOHCTPYKTHBHOTO B3aMMOJCHCTBUS JIOZ€H C pa3HbIMU  YOEKICHUSMH, KYIBTYPHBIMHU
LEHHOCTAMH W COLMAIBHBIM IIOJIO)KEHHWEM; TOTOBHOCTb K COTPYIHHYECTBY B IIpOLECCE
COBMECTHOTO  BBINIOJHEHMS Y4EOHBIX, I103HABATENBHBIX M  HCCIEIOBAaTENbCKUX  3ajad,
YBOKUTEIHHOTO OTHOLIEHHS K MHEHHIO OIMOHEHTOB INpH OOCYXIEHHM CIIOPHBIX BOIPOCOB
OHMOJIOTMYECKOTO CO/IePKaHNUs; TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM 1A TEIBHOCTH.

2. TlaTpuoTH4ecKOro BOCIMTAHUS:

C(I)OpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ Fpa)KI[aHCKOI\/'I UACHTUYHOCTHU, IIATPHUOTHU3MA, YBAXKCHHUA K
CBOCMY HapoAay, 4YyBCTBa OTBCTCTBCHHOCTU IICPCH POHHHOﬁ, ropaoCTu 3a CBOI Kpaﬁ, CBOIO
PO,Z[I/IHy, CBOM SI3BIK U KYJIbTYpPY, IPpOHIJIOC U HACTOAIICC MHOTOHAIITMOHAJILHOTO HAapodaa POCCI/II/I;
ONCHHOCTHOC OTHOLICHUC K HNPUPOAHOMY HACICAUIO U HaMATHHUKaM IIPUPOABLI; AOCTUKCHHUAM
Poccun B HAayKe€, HCKYCCTBC, CIIOPTC, TCXHOJIOTHAX, TPYIC, CIIOCOOHOCTH OIICHMBATh BKJIa
pOCCHﬁCKHX yqéHLIX B CTAHOBJICHUC U PA3BUTHC 6I/IOJIOFI/II/I, IMOHUMAHHS 3HAYCHHS OUOJIOTUU B
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MO3HAHUM 3aKOHOB MPHUPOJBI, B JKU3HM YEJIOBEKAa M COBPEMEHHOrO OOIIecTBa; HAeHHas
yOSKIEHHOCTD, TOTOBHOCTD K CIIY>KEHHIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyAbOy.
3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JIyXOBHBIX IIEHHOCTEH poccHiickoro Hapona; c(opMHpPOBAaHHOCTb HPABCTBEHHOI'O
CO3HaHUS, ATUYECKOTO IIOBEAEHUS; CIOCOOHOCTb OLIEHMBATh CHUTYallMI0 M IPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M ILIEHHOCTH;
OCO3HaHME JIMYHOI'O BKJIa/1a B IOCTPOECHUE YCTOMUMBOrO OyayIIero; OTBETCTBEHHOE OTHOLLICHHE
K CBOMM POJUTENSIM, CO3/1aHUIO0 CEMbU Ha OCHOBE OCO3HAHHOIO MPUHATHUS LICHHOCTEH ceMeitHON
YKU3HU B COOTBETCTBHUHM C TpaJuLUsIMU HaponoB Poccun.

4, JCTeTHYeCKOro BOCIUTAHUA:

9CTCTUYCCKOC OTHOLICHUC K MHUPY, BKIIOYAA OCTCTUKY 6BITa, HAay4YHOI0 MW TCXHHUYCCKOT'O
TBOpUYECTBA, CIOpTa, Tpyaa, O6H.[€CTBCHHBIX OTHOMGHHﬁ; IIOHMMAaHHE€ OSMOIMOHAJIBHOI'O
BOBHCﬁCTBHH JKUBOM IpUpoOaAbl U eé HOEHHOCTHU; TOTOBHOCTb K CAMOBBLIPAKCHHUIO B PA3HBIX BHAAX
HCKYCCTBA, CTPECMIICHHUC MIPOABJIATH Ka4C€CTBA TBOp‘-IGCKOfI JIUMYHOCTH.

5. ®du3n4ecKoro BOCIUTAHUS:

IOHMMaHHE ¥ peajau3alus 30pOBOro M 0Oe30omacHoro oOpasza >KM3HH (340pOBOE IUTAHUE,
cOOJIIOICHNE TUTMEHUYECKUX MPAaBWJI U HOpPM, COAJIaHCUPOBAHHBIM PEKUM 3aHATHI U OTHAbIXA,
perynsipHast (Qu3MUEcKas AaKTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOIO M KOMIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3MUYECKOMY M ICUXUYECKOMY 3/I0POBbIO; IOHUMAaHUE LIEHHOCTU
OpaBWil HMHIUBUAYAJIBHOIO U  KOJUICKTMBHOTO O€30MacCHOrO IMOBEJEHMS B CHUTYyalUsX,
YIPOXKAIOUIMX 370POBBI0 U JKU3HU JIIOAEH; OCO3HAHUE IOCIEACTBUA M HENPHUATHUS BPEIHBIX
IpUBBIYEK (YIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs).

6. Tpy10BOro BOCHUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH MAacTEPCTBA, TPYIOJIIOONE; TOTOBHOCTh K aKTHBHOMN
ACATCIIbHOCTU TEXHOJIOTHYECKOH U COIII/IaJ'II)HOI\/’I HaIrpaBJICHHOCTH, CIIOCOOHOCTH WHUIUHUPOBATH,
IUTAHUPOBATh M CaMOCTOSITENIbHO BBIMIONHATh TaKYyI ACSITENbHOCTh;, MHTEPEC K Pa3IMYHBIM
chepam mpodeccuoHaNbHON NEATeNbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP OymyIeit
npodeccuy U peanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE MIIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHMIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU.

7. DJKOJOrHYeCKOro BOCIIUTAHUS:

9KOJIOTMYECKHU 11e71€CO00Pa3HOE OTHOLIEHNE K IPUPOJIE KaK NCTOUYHUKY KHU3HHU Ha 3eMJjle, OCHOBE
e€ CyIlIeCcTBOBaHMs; MOBBILICHHE YPOBHS HKOJIOTMYECKON KyIbTYypbl: MPHOOpETEHHE OIbITa
IUTAHUPOBAHMSI NTOCTYIIKOB M OLIEHKHM MX BO3MOYKHBIX IIOCJIEACTBHM JUIsl OKpYXKAroOIIEeW Cpelbl;
OCO3HaHME IIOO0AJIBHOIO XapakTepa OJKOJIOTMYECKHX MpobiaeM U MyTed HuX pelIeHus;
CHOCOOHOCTh HMCIOJIb30BaTh MPUOOPETAaeMbIe MPU M3YyYEeHUHM OWOJOTHHM 3HAHUS U YMEHHUS NpU
peueHny po0ieM, CBA3aHHBIX C PALIMOHAIBHBIM MPHPOJONOIL30BaHUEM (COOIIOIEHHE TTPABUIT
MOBEJICHUSI B IPUPOJE, HANPABICHHBIX HA COXPAHEHUE PAaBHOBECUS B DKOCHCTEMAX, OXPAHY
BUJIOB, DJKOCHCTEM, Ouocdepsl); aKTUBHOE HEMNPUATHE NEHCTBUH, NPUHOCAIIMX Bpel
OKpYXKarolllel MPUPOAHOM cpene, yMEHHE NMPOTHO3UPOBATh HEONAronpUsATHBIE 3KOJIOTHYECKHE
NOCJICACTBUSL NPENNPUHUMAEMBIX JEHCTBUH M NPENOTBpAIaTh HX; HAJU4YHUE Pa3BUTOIO
9KOJIOTUYECKOTO MBIIUIEHHS, SKOJOTUYECKOM KYIBTYpbI, ONBITA IEATEIBHOCTH SKOJOTUYECKON
HaIpaBIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS MMM B I103HABATEJILHOM, KOMMYHUKATUBHON WU
COLIMAJIBHOM NPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHUECKOM NEATENBHOCTU IKOJIOTHYECKOU
HaIpaBJIEHHOCTH.



8. LleHHOCTH HAY4YHOI'O MO3HAHMA:

c(OpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BHUTHUS
HayKH W OOIIECTBEHHOH MPAaKTUKHU, OCHOBAHHOTO Ha AMAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAaHUIO CBOEr0 MeCTa B IIOJHMKYIBTYPHOM MHpPE; COBEPIICHCTBOBAaHUE SI3BIKOBOM U
YUTATEIbCKOM KYJIBTYPBl KaK CPEICTBA B3aUMOJCHCTBUS MEXKIY JIIOAbMHU M IIO3HAHWS MHpAa;
IOHUMaHWe cHeuu(uku OHONOrMM Kak HayKd, OCO3HaHMd €€ poiau B (popMupoBaHUU
PaLMOHAIBHOIO HAyYHOT'O MBIIUICHHS], CO3JaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpyXKaroleM
MHUpe Kak O €IUHCTBE IpPUPOAbI, ueloBeKa M oO0IIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH M pEeLIeHUuU IpoOiIeM COXpaHEHHs IPUPOIHOrO paBHOBECHUS; YOSKIEHHOCTh B
3HAUUMOCTHU OMOJIOTUH JIJIs1 COBPEMEHHON LIUBUIIN3ALUM: 00€CIIeYeHUs] HOBOTO YPOBHSI pa3BUTHUS
MEIULUHbBI; CO3/laHUE IePCHEKTUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX pellaTh pPECypCHbIe
npoOsieMbl pa3BUTUS YEJIOBEYECTBA; IIOMCKA IyTEH BBIXOJA W3 IIOOAIBHBIX 3KOJIOTHYECKHX
npo6ieM u o0ecrieyeHus nepexosa K ycToiuMBOMY pa3BUTHIO, PAllMOHAILHOMY HCIIOIb30BaHUIO
IPUPOAHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU; 3aMHTEPECOBAHHOCTH B
HOJIY4YEeHUU OHMOJOrMYECKUX 3HAHMN B LENAX IOBBILIEHUS OOIIeH KyJIbTypbl, €CTECTBEHHO-
HAy4YHON IpaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKLIHMOHAJIbHOM I'PaMOTHOCTH OOy4arouiuxcs,
dopmMupyeMOii TNpH W3y4YeHHH OWOJIOTHMH, TOHWMAaHHWE CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh MOIYy4YaeMble 3HAHUS JUIS
aHanu3a U OOBSICHEHUs SIBJICHMHM OKPYKAIOLEro MHUpa U IPOUCXOJAIIMX B HEM H3MEHEHUH;
yYMEHHE JIelaTh 000CHOBAHHBIE 3aKII0YCHUSI HA OCHOBE HAayYHBIX (DaKTOB M MMEIOIIMXCS TAaHHBIX
C LEJBI0 TOJMY4YEHHUS JOCTOBEPHBIX BBIBOAOB; CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOIB30BaTh
OMOJI0rMYeCcKe 3HAaHUS Ui pPEeLIeHUs IPOOIEM B peasIbHbIX JKU3HEHHBIX CUTYallUsAX; OCO3HAHUE
LEHHOCTH  HAy4YHOM  JEATEIBHOCTH, TOTOBHOCTb  OCYIIECTBIATH  NPOEKTHYO U
MCCJIEZIOBATENIbCKYIO JIEATENbHOCTh UHIUBUAYAIbHO U B IPYIIE; TOTOBHOCTh M CIOCOOHOCTH K
HENpepbIBHOMY 00pa30BaHUIO U CaMO0OOpPa30BaHUIO, K AaKTUBHOMY IOJTYYEHHIO HOBBIX 3HAHUM 110
OMOJIOTUM B COOTBETCTBMM C >KM3HEHHBIMH TOTpeOHOCTAMH. B mpomecce noctmxeHus
JUYHOCTHBIX PE3yJAbTaTOB OCBOEHHUS OOYyYalOLMMMCA IPOrpaMMbl  CPEAHEro  oOIIero
oOpa3oBaHMst y  OOyd4aroIMXCs  COBEpIICHCTBYETCS ~ SMOLIMOHANBHBIA  MHTEIUIEKT,
IpeANoaralonmii copMIUPOBAHHOCTD: CAMOCO3HAHMSI, BKITIOUAIOIIETO CIIOCOOHOCTh MOHUMATh
CBOE& HMOLIMOHAJIbHOE COCTOSIHUE, BU/IETh HAlpaBlIeHHs pa3BUTUS COOCTBEHHOM 3MOIIMOHAILHON
cdepbl, ObITH YBEPEHHBIM B ce0€; caMOpErylIMpOBaHus, BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHUE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHME, CIIOCOOHOCTh aJaNTHPOBAThCS K
SMOLMOHAIBHBIM M3MEHEHUSM M MPOSBIATH TMOKOCTh, OBITh OTKPBITBIM HOBOMY; BHYTpEHHEH
MOTHBAllM{, BKIIOYAIOLIEH CTPEMIICHHUE K JOCTH)KCHHMIO LEIM M YCIeXy, OINTHMHU3M,
WHULHAATUBHOCTb, YMEHHE JEUCTBOBATh, MWCXOAA M3 CBOUX BO3MOXKHOCTEH; OMIIATHUH,
BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €TO MPHU
OCYIIECTBIIEHUN KOMMYHUKAIIUH, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHHUIO; COLIUATBHBIX
HAaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAMBATh OTHOLIEHUS C JPYTMMH JIIOJbMH,
3a00TUTHCS, TPOSIBIISATH UHTEPEC U pa3perIaTh KOHPIUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3ynbTarhl OCBOSHHMsS ydyeOHoro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMBble IS (OPMHUPOBAHUS  MHPOBO33pEHHMS  OOYYAIOIIUXCS  MEXKAUCUUIUIMHAPHBIC
(MexmpenMeTHbIe) O0IIeHaYYHbIEe TOHATHS, OTPaXKAIOIIKE [IEIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienn(rKy MEeTOJI0B MTO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIeCcTBO, SHEPTHS,
SBJIEHUE, MPOLECC, CUCTEeMa, HAay4HbIH (aKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, HCCIEe0BaHUE, HAOMIOACHUE, W3MEPEHHE, SKCIEPUMEHT U [p.); YHHUBEPCAIbHBIE



ydeOHbIEe NeUCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHBIE, PETYIATUBHBIC), OOCCIIEUHBAIONINE
OgiaeHne YHUBEPCAJIbHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH I CTBUSIMM:

dopmupoBanue (GYHKIHOHATHHOW € 3HAHUS W YHHUBEpCAIbHBIC YYeOHBIC JIEHCTBUS B
MO3HABAaTEIbHOM W COLMAJBbHOW IPAKTHUKE TPAMOTHOCTM M COLMAIBHOM KOMIIETECHLIMH
00y4JaroIIMXCS; CIIOCOOHOCTh OOYYAIOIIMXCS MCIOJB30BaTh OCBOCHHBIE MEXIUCITUILIMHAPHBIC,
MHPOBO33PEHUYECKU.

MertanpeaMeTHble Ppe3yJbTaThbl OCBOCHHUS MPOTPaMMbl CpPEIHEro o0Iiero oOpa3oBaHuUs
JOJKHBI OTpaXarh:

1) 6azosvie nocuueckue oelicmeust:

CaMOCTOSITENIbHO  (OPMYIIMPOBATh M aKTyaJIU3UpOBaTh MpoOiieMy, paccMaTpuBarh €&
BCECTOPOHHE;

UCTIONIB30BaTh MPH OCBOCHWHW 3HAHWHA MPHEMBI JIOTHUECKOTO MBIIUICHHS (aHalW3a, CHHTE3a,
CpaBHEHHs, Kiaccu(UKAIMKH, OOOOIIEHHS), PACKPHIBAaTh CMBICI OWOJOTHYECKUX IOHATUH
(BBLICTATh WX XapakTepHbIe TPU3HAKW, YCTAHABIMBATh CBSA3M C JIPYTUMHU TIOHSITHSAMH);
OTIPEJIeNIATh LIEJH JICATEIILHOCTH, 3aaBasi HapaMeTpbl U KPUTEPUU UX JAOCTHIKEHHSI, COOTHOCHUTh
PE3YJbTaThl ACATEILHOCTH C MOCTABICHHBIMHU IEIISIMHU;

WCITOJIB30BaTh OMOJIOTHUYECKHUE MOHATHS I OOBSCHEHUs (AKTOB W SIBICHHH XKUBOW MPUPOIBL;
CTPOUTH JIOTHYECKHE PaCCyXACHHs (HMHIYKTHUBHBIC, NEIYKTUBHBIC, 10 AHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH BBHIBOIBI U
3aKJIIOYCHMUS,

MPUMEHATh CXEMHO-MOJICIIBHBIE CpPEICTBA I MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHUN B W3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKe MPOTHBOPEUUI Pa3HOrO poIa,
BBISIBJICHHBIX B Pa3IMUHBIX HH(POPMAIIMOHHBIX UCTOUHUKAX;

paBpa6aTBIBaTB IJIaH PCHICHUA HpO6J'I€MI>I C y‘IéTOM aHaJlln3a UMCHOINHXCA MATCPHAJIBHBIX U
HEMATCpHUAJIbHBIX PECYPCOB; BHOCUTH KOPPCKTUBLI B ACATCIIBHOCTH, OLCHUBATH COOTBECTCTBUC
PE3YILTATOB LECISAM, OLICHUBATL PUCKHU HOCJ'ICI[CTBI/Iﬁ JACATCIIbHOCTH,

KOODJIIMHUPOBaTb U  BBIOJHATH pabOTy B  YCIOBHUSIX pEaJbHOIO, BHUPTYaJbHOTO U
KOMOMHMPOBAHHOTO B3aMMOJICHCTBUS; pa3BUBaTh KPEaTWBHOE MBIIIEHUE I[PU PpELICHUU
KHU3HEHHBIX Mpo0Iem;

2) baszosvle uccnedosamenvbeKue Oeticmsusl.

BIAJICTh HAaBBIKAMH Y4YEOHO-MCCIIENOBATEILCKOM W TMPOEKTHOW JEATeNbHOCTH, HaBbIKAMU
paspenieHus npobaeM; crnocoOHOCThIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY MOMCKY METO/OB
pELICHUS TPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO PA3JIMUHbIX METO/IOB [TO3HAHMS;

HCIIOJIB30BaTh  pa3JIMYHBIC BHIABI JACATCIBHOCTU II0 TOJYYCHHUIO HOBOI'O 3HAHUA, CI0
HHTCpIIpCTAlUN, npeoGpa30BaHI/Ho U INPpUMCHCHUIO B y‘-ICGHBIX CUTyaludax, B TOM YHCJIIC IIPpU
CO3aaHnNn y‘IC6HBIX N COOMAJIBHBIX ITPOCKTOB;

dbopMHUpOBaTh HAYYHBIM THI MBIIUICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMU
MOHATUSAMH U METOJIAMM;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BaTEIHHOW JCATEIHHOCTH U
JKU3HEHHBIX CUTYaIHsIX;



BBISIBIISITh MPUYMHHO-CIICCTBEHHBIE CBSI3U M aKTyaJIU3UpPOBaTh 3a/ady, BBIIBUraTh TUIOTE3Y €&
pElIeHUs, HAXOAUTh APTYMEHTHI JUTSI JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh TapaMeTPhl
U KPUTEPUU PELICHHUS,

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ PCLICHUs 3a1a4M PE3yJbTarTbl, KPUTUYECKU OLEHUBATH UX
JOCTOBEPHOCTb, INPOTHO3UPOBAaTh HM3MEHEHHE B HOBBIX YCIOBHSX; [JaBaTb OLICHKY HOBBIM
CHUTYalLlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IICJICHANPABICHHBIA MOUCK TEpPeHoca CPEACTB M CHOCOOOB JICHCTBHS B
npoecCHOHANBHYIO CPELy;

YMCThb NCPCHOCUTH 3HAHUWA B ITO3HABATCIIbHYIO U IMMPAKTUYCCKYIO obmactu KHU3HCACATCIbHOCTH,
YMCTb HHTCIPHUPOBATH 3HAHUA M3 PA3HBIX IMMPECAMCTHBIX 06JIaCT€I\/JI; BbIABHUI'aTb HOBBLIC HCH,
npempiaratb OpUrnHaJIbHBIC MOAXOABI U PCHICHUSA; CTABUTH HpO6JICMLI " 3a7a4y, OOIIYCKAaroIue
AJIBTCPHATUBHBIC PCILICHMA,

3) Oeiicmsus no pabome ¢ ungopmayuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WH(POPMALUH (TEKCTE Y4eOHOTO MOoCcoOus, HayqHO-
HOMYJSIPHON JIUTEpaType, OMOJIOTMYECKUX CIIOBApsX M CIPABOUYHMKAX, KOMIIBIOTEPHBIX 0azax
naHHbIX, B MHTepHere), aHanu3upoBarb UHGOPMAIMIO pa3IUYHBIX BHUIOB U (opm
IPEACTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ JJOCTOBEPHOCTb U HENPOTUBOPEYUBOCTH;

dbopmynupoBaTh 3ampockl M MPUMEHSATH pa3jMYHble METOAbl MpH TOUCKE U OTOOpe
Ouosornueckoi nHpOpPMaILMK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YY€OHBIX 3a1a4;

npuoOpeTaTb  ONBIT  HUCHOJb30BaHMUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOIHH,
COBEpIIEHCTBOBAaTh KYJIbTYPY AaKTHBHOI'O HCIIOJIb30BAaHUSl PA3JIUYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOSITENIFHO BBIOMPATh ONTUMAIIbHYIO (POPMY TPEACTaBICHUST OHMOIIOTHYECKON HH(pOpMaLun
(cxeMsl, TpaUKH, AUArpaMMBbl, TAOIUIIBI, PUCYHKH U Jp.);

UCIIOJIb30BaTh HAyYHBIN S3bIK B KaY€CTBE CPEACTBA IpU paboTe ¢ Gronorniyeckoit nHpopmanueit:
OPUMEHATh XUMHUYEeCKHe, (U3MYeCKMe W MaTreMaTH4ecKue 3HAKW U CHUMBOJBI, (OpPMYIIHI,
ab0peBuarypy, HOMEHKJIATypy, HCIIOJIb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIUYECKHE
CpEeACTBa HAIVISIIHOCTH;

BJIa/IeTh HAaBBIKAMU PACIO3HABAHMS M 3alIUThl MH(OpMaUU, HHHOPMAIIMOHHON 0€301acHOCTH
JIUYHOCTH.

OBsJj1ajieHre YHHBEPCATbHBIMH KOMMYHHKATHBHBIMH J€fiCTBUSIMU
1) obwenue:

OCYUIECTBIIATh KOMMYHHUKAIIMU BO BceX cepax >KU3HU; aKTUBHO y4acTBOBATh B IMAJIOTe WU
JUCKYCCHM TIO CYLIECTBY OOCYyX/IaeMoW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBHICKa3bIBAThH
CYXJIEHHsS OTHOCHUTEIBHO BBINIOJHEHUS NpeUIaracMoi 3a/ladd, Y4YUThIBaTb HHTEPECHl U
COMIAaCOBAHHOCTH MO3UIMH IPYTUX YYACTHUKOB AMAJIOTA WIH JUCKYCCUN);

paciio3HaBaTb HeBepGaﬂLHLIC CpcacTBa O6IJ_ICHI/ISI, IOHUMATh 3HAYCHUEC COIIMAJIBbHBIX 3HAKOB,
MpEANTOCBIIIOK BO3HUKHOBCHUA KOH(i)J'II/IKTHI)IX CI/ITyaHPIfl; YMETb CMATYATh KOH(l)J'II/IKTBI n
BCECTU NEPCTOBOPHI;

BJIaACTh pPA3IMYHBIMU cnocobamu O6H.[€HI/I$I u B3aI/IMO}IeI>’ICTBI/I$[; INOHUMAaTb HaAMCPCHUA
OPYTUX JIONIEH, TPOSIBIATH YBRKHUTEIHLHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM
dbopme hopmMyTHpoBaTH CBOM BO3PAKCHHS;
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Pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIb30BAHNEM SI3BIKOBBIX CPEJICTB;
2) coemecmuas 0esamenbHOCmb .

NOHMMAaTh ¥ HCIIOJIb30BaTh NMPEHMYILECTBA KOMAHIHONW M WHAMBHIYAIbHOH pabOTHI mpH
pemieHMH  OMOJIOTHYECKOW TpoOiIeMbl, OOOCHOBBIBATb HEOOXOIMMOCTH TPUMEHEHUS
IPyIIOBBIX (HOPM B3aUMOACHCTBHS MPH PEIICHUH y4eOHOM 3a1auH;

BBI6I/IpaTB TEMATUKY W METOABI COBMECCTHBIX HeﬁCTBHﬁ C y‘IéTOM O6H_II/IX HHTEPCCOB U
BO3MOXXKHOCTEH KaKJOro 4ieHa KOJIJICKTHBA,

IMPUHHUMATL LCIIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BLIBATH U KOOPAWMHUPOBATH [[ef/'ICTBI/ISI
10 €€ NOCTHMIKEHUIO: COCTaBIATh IUIAH ACHCTBUM, PaCIpENeisaTh POIM € YYETOM MHEHUH
YYaCTHHUKOB, 00CYKJ1aTh PE3yJbTaThl COBMECTHOMN paboThI;

OILICHUBATh Ka4€CTBO CBOETO BKJIAJa U KAXJIOTO yYaCTHUKA KOMaH/bI B OOIIUH pe3ylbTar Mo
pa3pabOTaHHBIM KPHUTEPHSM; Ipeajiararb HOBbIC IMPOCKTHI, OICHHBATh HWJACU C IO3UIUH
HOBH3HBI, OPHUTHHAJIBHOCTH, TPAKTHYECKOH 3HAYUMOCTH; OCYIIECTBIIATH MO3UTUBHOEC
CTPaTerMuecKoe TIOBEJCHUE B PA3JIMYHBIX CHTYyallUsX, TMPOSBISATH TBOPYECTBO H
BOOOpaKeHME, OBITh HMHUITUATUBHBIM.

OsgilaieHHe YHUBEPCAJBHBIMHU PEryJiSTUBHbIMH el CTBUSIMU:
1) camoopeanuzayus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUI BBIABICHUS NPOOJEM M MX pELIeHUs B
KU3HEHHBIX M YU4EOHBIX CHTYyaIUsX; BEIOUPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIEJIECBHIC
U CMBICIIOBbIE YCTAHOBKM B CBOMX JEHCTBHUSX M IOCTYIKAaX IO OTHOLIEHUIO K YXHUBOHU
IIPUPOAE, CBOEMY 30POBBIO U 30POBBIO OKPYKAIOIINX;

CaAMOCTOATCIIBHO OCYIICCTBIATL IMO3HABATCIBHYKO JCATCIBbHOCTL, BBISABIIATDH HpO6J'IeMBI,
CTaBUTb H (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3aga4yu B O6p&30B8.T6J'ILHOI>i JACATCIIBHOCTH H
JKU3HCHHBIX CUTYyAlUAX,

CaMOCTOSITEJIBHO COCTABIIATh IUIAH PEIICHUs MPOOJIEMBbl ¢ Y4ETOM HMMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNOUTEHUH;

JAaBaTb OHLCHKY HOBBIM CHUTYyaAlHUAM; PACHIUPATL pPAMKHU yqe6Hor0 npeaMeTa Ha OCHOBC
JIMYHBIX HpG}IHO‘ITGHPIfI;

JienaTb OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a PEIICHUE;
OLIEHUBATh NPUOOPETEHHBII ONBIT;

CrocoOCTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO MIMPOKOM IPYAMIIMM B Pa3HBIX 00JACTSIX
3HaHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBII YPOBEHb;

2) CamMOKOHMPOIb:
JIaBaTh OLEHKY HOBBIM CHUTYAIHsIM,

BHOCHTb KOPPCKTHUBBI B HACATCIILHOCTL, OLCHHUBATHL COOTBCTCTBUC PC3YIIBTATOB ILCIIAM,
BJIaJICTh HaBBIKAMHU II03HABATEILHOM pC(I)J'ICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX JeNCcTBUI U
MBICJIMTCJIIBHBIX ITPOLIECCOB, UX PE3YIIbTATOB U OCHOBaHl/If/'I;

HCII0Jb30BATh HpI/IéMLI pe(l)JICKCI/II/I AJId OLICHKU CHUTYyalluu, BBI60pa BCPHOI'0 pCIICHU;

YMETh OLICHUBATb PUCKU U CBOCBPCMCHHO ITPUHUMATL PCHICHUA 110 UX CHUXKCHUIO,
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MIPUHUMATh MOTUBBI M apTYMEHTHI IPYTHX TIPH aHAIH3E Pe3yAbTaTOB JESTEIbHOCTH;
3) npunsmue cebs u Opyeux:
MPUHUMATH ce0s1, TOHUMAas CBOU HEJIOCTATKU U JIOCTOWHCTBA;

IPUHUMATh MOTUBBI M apryMEHThl JPYIMX IIpU aHaJIU3€ pe3ylIbTaToB JEATENbHOCTH;
IpU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKU;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3HIIMU JPYroro 4eIOoBeKa.
MNPEJIMETHBIE PE3VYJIBTATBI HA BA3OBOM YPOBHE

[IpeamerHbie pe3ynbrathl ocBoeHus: mporpammbl COO mo Ouosnoruu Ha 0a30BOM YpOBHE
BKJTIOUAIOT cnenuduueckue A yueOHoro npeamera «bruonorusy HayyHble 3HAHUS, YMEHUS
U CIOCOOBI JEMCTBUN MO OCBOEHUIO, MHTEPHpETAlMd M NpeoOpa3oBaHHUIO 3HAHUM, BHUJIBI
JESTEIbHOCTH 110 IOJIYYEHHIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUH B Pa3IUYHbIX
y4eOHBIX CUTYaLUsAX, a TAKXKE B PEATIbHBIX )KU3HEHHBIX CUTYALUAX, CBSI3aHHBIX C OUOJIOTHEH.
B mporpamme npeaMeTHbIe pe3yabTaThl MPEICTaBICHBI TI0 ToaM 00yUYeHHUS.

10 xi1ace
[TpenmeTHBIE pe3yNIbTaThl OCBOCHUS yU4eOHOTo npeaMeTa «bruonorusy T0KHBI OTpaXarh:

1) chopMHPOBAaHHOCTH 3HAHUI O MECTE U POJU OWMOJOTMU B CHCTEME HAyYHOTrO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpPa ¥ HAyYHOT'O MUPOBO33PEHUS;

0 BKJIaJIE POCCUICKHX U 3apYOEkKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OHOJIOTUY;
(YHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa JJIsl PEeIleHUs KU3HEHHBIX 33/1a4;

8 NO3HAHUU 3AKOHO8 NPUPOObL U peuieHUlU npooemM PayuoHaIbHO20 NPUPOOONONb308AHUS, O
8KIA0€ POCCULICKUX U 3aPYOENHCHBIX YUEHBIX 8 pazeumue OUOI02Ul;

2) yYMEHHE PacKpbIBaTh COIEPKaHUE OMOTOTUIECKUX TEPMHUHOB U MOHSATHI: KHU3Hb, KJICTKA,
OpraHusM;

MeTabonu3M (OOMEH BEIIeCTB U MPEBpAIllEHHE JHEPrHH), TOMEOCTa3 (CaMOpEeryIsIvs),
YpOBHEBAasi OpraHW3alMsl KUBBIX CHCTEM, CAaMOBOCIpPOHU3BEIEHUE (PEempOayKIIHs),
HACJICJICTBEHHOCTh, H3MEHYHBOCTh, POCT M Pa3BUTHUE;

énaoenue cucmemoil OUoNI0SUYecKuUx 3HCZHZ/IZZ, Komopas eKjlouaem.

ouonoeuueckue meopuu (kiemounas meopus 1. I[leanna, M. I[llnetioena, P. Bupxosa,
XpomocomHas meopus nacieocmeennocmu 1. Mopeana);

yuenusi (H. U. Basunosa — o yenmpax MHO2000pasus u NPOUCXOHCOEHUS KYVIbMYDHbIX
pacmenuti);

3aKOHbL (€OUHO0OPA3US NOMOMKO8 NEP8020 NOKONeHUsl, PACUjenieHus, YUCmomyl 2amemn,
Hezasucumozo Hacaeoosarus 1. Menoens,

20MONLO2UYECKUX P008 8 HacledcmeeHHoU usmenuusocmu H.U. Basunosa);
MPUHIUIEI  (KOMIJIEMEHTAPHOCTH), OMNPEACNATh TPAHUIBI WX MPUMEHUMOCTH K >KHUBBIM

CHCTEMaM;

12



3) yMmeHHe BIaJCTh METOAAMH HAyYHOTO MO3HAHUS B OMOJOTHMH: HAOIIONCHHE U OMHCAHHE
KUBBIX CHCTEM, ITPOIIECCOB U SIBJICHUM;

opraHu3anuss MW IPOBCACHUC OMOJIOTHYSCKOrO OKCIICPUMCHTA, BBIABWIKCHUC THIIOTC3bI;
BBIABJICHUC 3aBUCUMOCTH MCKAY HUCCICAYCMbBIMU BCIIMYMHAMU, o0BbsICHEHNE IMMOJTY4YCHHBIX
PE3YIbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/If/'I, Teopnﬁ U 3aKOHOB,

ymenue oenams 6b1600bl HA OCHOBAHUU NOJIYYEHRHbLX pe3yibmamoes,

6l1a0eHUe OCHOBHLIMU MemOOdMU HAYYHO20 NO3HAHUS, UCHONb3YeMbIX 8 OUON02UYECKUX
UCCTLEO0BAHUAX IHCUBLIX 00BEKMOG (Onucanue, usmeperue, Habnoenue, SIKCNepuUMerm),

4) yMeHHE BBIICNIATH CYIIECTBCHHBIC MMPU3HAKUA BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHOT;
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB;

OCOOCHHOCTH TIPOIECCOB: OOMEHAa BEIIECTB U TPEBpAIICHUS JHEPrUM B  KIETKE,
¢doToCUHTE3a, IACTUICCKOTO M JYHEPreTHYEeCKOro OOMEHa, XeMOCHHTE3a, MHT03a, MEH03a,
OTUTOIOTBOPCHHSI, Pa3MHOXKEHUS, WHIUBUAYAIHHOTO pPa3BUTHS OpraHu3Ma (OHTOTCHE3);
asmompo@Hoeo u 2emepompo@dHo20 Muno8 nNuManus, Gomocunmesda, eamemoenesa,
ambpuoeenesa, NoCMIMOPUOHATLHO2O PA3BUMUSL, B3AUMOOCUCMBUSL 2eHO8, 2eMePO3UCA,
UCKYCCMBeHH020 ombopa;

5) YMeHue ycmahaeiueanib 63aumocesisu Meafcdy OPZGHOMOCIMM KemKu u ux qbyHKMM}ZMM,
CmMpoeHUuem KilemokK pa3Hblx mKauHeu u ux QbyHKl/,tu}lMu;

MedCOy Opeanamu U CUCmeMamu Op2aHO8 V PACMEeHUl, JHCUBOMHBIX U UYelo8eKd U UX
dyukyuamu;

Meofcdy cucmemamu opeanoe U ux qbyHKl/!M}ZMLl, M€9f6‘ay smanamu obmena eeulecms,
amanamu Kieno4vHo2co YuKia u S33CU3SHEHHbIX YUKTI08 OP2AHUIMO6,

amanamu IMOPUOHATLHOLO PA3GUMUSL; 2EHOMUNOM U (DEHOMUNOM,
genomunom u pakmopamu cpedvt 0OUMAanUsL;

6) YMEHUE B6blAGIAMb ONMIIUYUMEIbHbLE NPUSHAKU HCUBLIX CUCMEM, 6 MOM YUCjle pacmeHuﬁ,
HCUBONIHLIX U Yello6eKa,

7) ymenue ucnoib3068ams COOMEEMCMEYIoWUe apeymeHmol, OUOI02UUECKYIO MEPMUHONIOUIO
U CUMBONUKY 0151 OOKA3AMENbCMEA pOOCMEA OP2AHUIMOE PA3HBIX CUCMEMAMUYECKUX ePYNN,
8)ymMeHHne NpUMEHATh NMOJy4YeHHbIE 3HAHUS JUIsl OOBSCHEHHS] OMOJOTMYECKUX MPOLECCOB U
ABJICHUHN, IJIsl TPUHATUS MPAKTUUYECKUX pPEIIeHUH B IOBCEJIHEBHON JXHU3HH C IEJBIO
oOecriedeHHss 0E30IIaCHOCTH CBOETO 3/I0pOBbsl M 3JI0POBbS  OKPYKAIOLIMX JIIOAEH,
COOJTIO/IEHUS] HOPM IPaMOTHOTO TIOBEICHHUS B OKPYKAIOLIECH MPUPOTHON Cperie;

MOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BaHUS JOCTHIKEHH COBpEMEHHOW OWoIoTuH U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHAIEHOTO TIPUPOIONIOJIE30BAHUS;

9) yMeHHe pemiarh JJIEMEHTApHBIE TEHETHYECKHUE 3a7adyd Ha MOHO- WU JUTHOPHIHOE
CKpeIllMBaHUEe, CIEIUIEHHOE HacleJ0BaHUE; COCTaBIATh CXEMbl MOHOTHMOPHIHOTO
CKpPEILMBAHU JJIsl IPEICKAa3aHUs HACIIEIOBAHUS IIPU3HAKOB Y OPraHU3MOB;

Yymenue peutamo ouonocuyeckue 3a()aqu;
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8bIAGNAMb  NPUUUHHO-CTIEOCMBEHHbIE  C8A3U  MexCOy UccledyeMbiMy — OUoI02udecKUMU
npoyeccamu U AGNEHUAMY, O0eNamb 6bl600bl U NPOSHO3bL HA OCHOBAHUU NOJYYEHHBIX
pe3yibmamos;

10) ymeHue BBINOJHATH JTA0OPaTOPHBIE U MPAKTUYECKHE pabOTHI, COOMIONATh MpaBuiia MpU
pabote ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBAaHHEM;

11) yMeHUe KpUTUYECKU OILEHUBAThb M WHTEPIPETHPOBATH HHPOPMALUIO OHOIOTHYECKOTO
CoJiepKaHMsl, BKJIIOYAIOILIYIO TICEBIOHAYYHbIE 3HAHUS W3 Pa3IW4HbIX HcToYyHUKOB (CMU,
HAy4HO-TIONYJISIPHBIE MaTEPUAIb);

ATHUYECKHE aCMEKThl COBPEMEHHBIX HCCIICIOBAHUI B OMOJIOTUU, METUIIMHE, OMOTEXHOJIOTHH;
VMeHUue 8bl08U2AMb  2UNOMe3bl, NPOGePSIMb UX IKCNEPUMEHMATbHLIMU — CPeOCmEamu,
Gdopmynupys yenvb uUCCcied08anus, AHAIUIUPOBAMb NOJYUEHHble pe3yibmamvl U O0enams
86160001,

12) yMmeHue coznaBarhb COOCTBEHHBIE NHCHbMEHHBIE M YCTHBIE COOOIIEHHs, 0000IIas
OHOJOrMYecKyl0 HH(OpPMAIMI0O M3 HECKOIbKUX HCTOYHUKOB, TPaMOTHO HCIOJIb30BATh
HNOHSTUMHBIN anmnapar OMOJIOTHH.

13) ymenue yyacmeosamv 6 yuebOHO-UCCIE008aMENbCKOU pabome no 6uonro2uu, dK0102UUU
MeduyuHe, NPOBOOUMOU HA OA3e WKOILHLIX HAYYHBIX 00wecms, u NyOIu4HO npedcmasisims
NOJyYeHHble Pe3yibMmamyl Ha Y4eHU4eCKUX KOHpepeHyusix,

]4) YMeHUue oyerueanib IInmudecKkue dacnexKknibl COBPEMEHHbBIX uccneoosanull 6 oobaacmu
buonocuu u Meduuunbl (KJZOHHpOGGHue, UCKYCCMBEHHOE onﬂodomgopeﬂue, HanpaejlerHoe
UBMEHEeHUEe 2eHOMA U CO30aHUe mpaHC2eHHblX 0p2aHM3M06),'

15) ymenue ocywecmenimv — OCO3HAHHLIL — 6bI00pP  OyOyweu  npogeccuoHanbHol
OdesimenvHoCmU 8 obaacmu Ouono2UU, MeOUYUHbL, OUOMEXHOLOSUU, BeMEPUHAPUL, CEbCKO2O
X03Ucmea,  NUWesol  NPOMbIULIEHHOCMU, — YelIyOnsamb — NO3HABAMENbHbI  UHmMepec,
HANpPAsieHHblll HA OCO3HAHHLIL 8bIOOP coomeéemcmeylulell npogeccuu U NpoooaXCeHUe
OUONO2UEeCKO20 00PA306AHUsL 8 VUPEHCOCHUSIX CPeOHe20 NPOecCUOHANbHO20 U BbICULe2O
00paszoeanusl.

11 xkanace

IlpenMeTHbIe pe3yJabTaThl OCBOEHHsI Y4yeOHOro mnpeaMera «buosorus» I0KHBI
OTpaXkaTh:

1) chopMHpPOBaHHOCTH 3HAHHH O MECTE M POJIM OWOJOTHH B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHBI
MHUpa ¥ HAyYHOT'O MHPOBO33PEHHUS;

O BKJIAJE€ POCCHUHUCKMX W 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH;
(GYHKIMOHATHHON TPAMOTHOCTH YeJIOBEKa JJIsl PEIICHHUs KU3HEHHBIX 337134,

2) yYMEHHE pacKpbIBaTh COMEPKAHUE OMOIOTMYSCKIX TEPMUHOB M TIOHSTHI:

BUJ, TONYIALUsS, TEeHO(QOHJ, OHBOJIOLUS, JBIWXKYyIIUME CHIbl ((aKTopbl) 3BOJIOLNH,
MPUCTIOCOOICHHOCTh OPTaHU3MOB, BH1000pa30BaHue, IKOJIOTHUECKUE (PaKTOPBI, SKOCUCTEMA,
NPOMYIEHTHl, KOHCYMEHTBI, PEAYICHTHI, IEMU MUTAHWUSA, DKOJIOTHYEeCKas THpaMHIa,
6uoreoneHos, 6nochepa;

3) BnazeHUE CUCTEMOM OMOIOTMYECKUX 3HAHHM, KOTOPask BKIIFOUACT:
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OCHOBOIOJIATaoNue OUOIOTUYECKUE TEPMHHBI M TOHATHUA (PKU3Hb, KJIETKA, OPTaHU3M,
MeTaboNM3M, TOMEOCTa3, CaMOPETYISIHUs, CaMOBOCIPOU3BEICHUE, HACICICTBEHHOCTb,
HU3MEHYUBOCTb, POCT U Pa3BUTHE);

ouonornueckue Teopuu (kinerounas teopus T. [lIBanna, M. llnelinena, P. Bupxosa;
deHoTunom u GpakTopaMu cpebl 0OUTaHMS;

6) YMCHHC BBIABJIATL OTIMYHUTCIBHBIC IMPU3HAKH JKHUBBIX CUCTCM, B TOM 4YMUCIIC paCTGHHﬁ,
JKHBOTHBIX 1 YCJIOBCKA,

7) YMCHHUE HUCIIO0JIb30BaTbh COOTBETCTBYIOIIHUE apIr'yMEHTEIL, 6I/IOJ'IOI"I/ILICCKYIO TCPMUHOJIOTHIO U
CUMBOJIUKY JIA IOKA3aTCIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTCMATUUCCKUX I'PYIIIL;

8) yMeHHue NpUMEHSTH MOJyYeHHbIE 3HAHUSA U1 OObSACHEHHsI OMOJIOTMYECKUX IMPOIECCOB U
ABJIICHUM, JUI IPUHATHA IPAKTUYECKUX PEIICHUM B IIOBCEJHEBHOM MKU3HM C LEJbIO
oOecriedeHHss 0E30IIaCHOCTH CBOETO 3J0pOBbsl M 3JI0POBbS  OKPYKAIOLIMX JIIOAEH,
COOJIIO/IEHUS] HOPM IPAaMOTHOT'O MOBECHHUS B OKPYXKAOLIEH MPUPOIHOI cpene;

[OHUMaHHE HEOOXOJUMOCTH HCIOIb30BAHUS JOCTH)KEHUH COBpPEMEHHOH OHONOruu M
OMOTEXHOJIOTUH I PallMOHAIBHOIO PUPOAOIIOIb30BAHUS;

9) ymenue pemarb 3JI€MEHTApHBIE TEHETHYECKHWE 3aJadyd Ha MOHO- U JUTHOPHUIHOE
CKpEIlMBAaHUE, CLEIUICHHOE HAacleJ0BaHUE;, COCTaBIATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBAHUS JJIsSI IPEICKa3aHusl HACIIEIOBAHUS MIPU3HAKOB Y OPraHU3MOB; YMEHUE PElIaTh
OHOJIOrHYecKe 3a/1a4H;

BbBIABIIATH NPUYUHHO-CICACTBCHHBIC CBA3U MCKAY UHCCICAYCMbIMU OHOJIOTHYECKUMU
nponeccaMu U sAIBJICHUSIMU

JienaTh BBIBOABI M IPOTHO3bI HAa OCHOBAaHMM MOJYYEHHBIX pe3ynbTaroB; 10) ymeHue
BBITIOJIHATH JTA0OpATOpPHBIE M TMpaKTHUUeckue pabdoThl, cOoOMIOAaTh TpaBuja Mpu padoTe ¢
y4eOHBIM U JJa0OPaTOPHBIM 000PYAOBaHHEM;

11) ymeHue KpUTHYECKH OIIEHMBATh U HHTEPHPETUPOBaTh MH(GOPMAIUI0 OHMOIOTHYECKOTO
COZIEp)KaHUsl, BKJIIOYAIOLIYIO ICEBIOHAYYHbIE 3HAHMSA U3 PA3NUYHBIX HcToYHMKOB (CMU,
Hay4HO-TIONYJISIPHBIE MAaTE€PUAIIb);

ATHYECKHE aCMeKThl COBPEMEHHBIX HCCIIEOBAHMI B OMOJIOTHH, MEITUIIUHE, OMOTEXHOIOTHH;
YMEHHME BBIJIBUTaTh THUIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupysl 1eJb HCCIEIOBaHUS, aHAJU3UPOBATh TNOJYUYCHHBIE PE3YJAbTarTbl U JIEaTh
BBIBOJIBL;

12) ymeHme cozmaBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE CcOOOIIeHus, 00001as
Ounonorndeckyro HH(OpPMAIMI0O M3 HECKOIbKUX HMCTOYHUKOB, TPaMOTHO UCIOIb30BATh
MOHSTUUHBIN anmapar OMOJIOTHH;

13) yMmeHue ydacTBOBaThb B y4eOHO-HCCIIEIOBATENBCKON paboTe Mo OMOIOTHH, DKOJIOTUUU
MeIUIIMHE, TIPOBOMMON Ha 0a3e MIKOJIHHBIX HAYYHBIX OOIIECTB, U MYOIUYHO MPEACTABISATH
MOJyYeHHBIC PE3YNIbTAThl HA YICHUYECKUX KOH(EPEHIIUSIX;

14) ymeHue OlLEHUBaThb OSTUYECKUE AacleKThl COBPEMEHHBIX HCCIIeZOBaHUNH B o0nacTu
OMOJOTMM M MEIULMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHHUE, HAMpaBICHHOE
M3MEHEHUE T'eHOMa U CO3JJaHNe TPAHCTEHHBIX OPraHNU3MOB);
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15) ymeHue oCymecTBIATh OCO3HAHHBIN BBHIOOP Oyaymiel mpodecCHOHaNbHON IesATeIbHOCTH
B 00IacTH OHMOJOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPHUHAPHUM, CEIBCKOTO XO3SICTBA,
NUINEBONW MPOMBINUIEHHOCTH; YIIIYONIATh IO3HABATENbHBIM HHTEPEC, HANpPaBJICHHBIM Ha
OCO3HAaHHBIA BBIOOP COOTBETCTBYIOIIEH MNpO(eccCu U TMPOAOIDKEHHE OHOJIOTHYECKOTO
00pa3oBaHMsI B YUPEIKACHUAX CPETHETO MPOPECCHOHATFHOTO H BBICIIIETO 00pa30BaHMsL.
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COAEPKAHUE YYEBHOI'O ITPEIMETA «bHOJIOI' U5

10 KJIACC

ba30Bbliil YpOBEHb

Yriy0JieHHbIil yPOBeHb

10 kaacc. 1 4 B Henesnro, Bcero 34 4, u3 HUX 1 4 — pe3epBHOe
BpeMsl

10 xknacc. 102 4, u3 HuX 1 4 — pe3epBHOE Bpemsi

Tema 1. buoJiorusi kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIECTBEHHBIMH,
TEXHUYECKHMH U IPYTUMH €CTECTBEHHBIMH HayKamH, ¢puinocoduei,
STUKOM, 3CTETUKON U mpaBoM. Pons 6uonoruu B hopMupoBaHuu
COBPEMEHHOM Hay4HOM KapTuHbI Mupa. CucremMa OMOI0rH4ecKuX
HayK.

MeTo/pl TO3HAHUS )KUBOW TPUPOABI (HAOIIOEeHNE, SKCIIEPUMEHT,
oIMcaHue, u3MepeHue, KiaccupuKaims, MoAeIUPOBaHNUE,
CTaTucTUYecKasi 00paboTKa JaHHBIX).

JdemMoHcTpanuu:

Ilopmpemuwi: Y. lapsun, I. Mennens, H. K. Konbuos, /. YoTrcoH u
®. Kpuk.

Tabnuyel u cxemol: «MeToJIbl TO3HAHUS KUBOU IPUPOIBDY.
JlaboparopHble M NpaKTH4YEeCKHE PA0OTHI:

Ilpakmuueckasn paboma Ne 1. «crionb30BaHUE PA3TUYHBIX METOIOB
IPU U3yYEHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 1. buoJiorusi kak Hayka

CoBpemenHas OMonoTusi — KOMIUIEKCHAs Hayka. Kpamkas ucmopus
passumus ouonocuu. buonocuueckue nayku u uzyuaemvie umu
npoonemsl. PynoamenmanvHbvle, NPUKIAOHbIE U NOUCKOBblE HAYUHblE
uccneo08anus 8 OUOI02UMU.

3HavueHue OMOJI0TUH B JOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOH KapTuHbI Mupa. IIpogeccuu, césazannvle ¢ buonocuell.
3Hauenue buonocuu 8 NPAKMU4ecKoll 0essmenrbHOCMU Yelo8eKa:
MeouyuHe, cenbCKOM X03AUCmee, NPOMbLULIEHHOCMU, 0XPaHe NPUPOObi.
Jdemoncrpanuu

Hoprpersl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsen, [. Menaens, B. U. Bepnaackuit, Y. 11. I1aBnos, U.
N. Meunuxkos, H. . Basunos, H. B. Tumodees-PecoBckuit, k.
Yorcon, ®@. Kpuk, /I. K. benses.

Tabaurel u cxembl: «CBsi3b OMOJIOTHH C IPYTUMU HayKammy, «Crucrema
OMOJOTHYECKHUX HAYK».

Tema 2. 7ZKuBble cucTeMbl U UX OPraHU3aLMs

JKuBble crcteMbl (0MOCHCTEMBI) KaK MPEAMET U3yUeHUs! OMOIOTHH.
OTnruune KUBBIX CHCTEM OT HEOpraHWYECKOU mpuposl. CBOMCTBA
OMOCHCTEM U UX pa3HOOOpa3ue. YpOBHH OpraHu3aliii OUOCUCTEM:
MOJIEKYJISIPHBIN, KJIE€TOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH,
MOMYJSIMOHHO-BUOBOM, SKOCUCTEMHBIHN (OMOTEOIIEHOTHYECKHUIA),
O6urochepHbIii.

JleMoHCTpauuu:

Tabauyvt u cxemvl: «OCHOBHBIC IPU3HAKU KUZHI», «YPOBHU
OpraHu3aIiy >KMBOU MPUPOIBI.

Tema 2. ’KuBble cucTeMbl M UX U3y4YeHHE

JKuBble cucTeMbl Kak mMpeaAMeT u3ydeHus ouosnoruu. CBoWCTBa KUBBIX
CHUCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, TUCKPETHOCTh U
LETTOCTHOCTb, CJI0)KHOCTh U YIOPSAIOUEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHU3aIMs, CAMOBOCIIPOU3BEACHUE,
pa3IpakxuMOCTh, ”3MEHYUBOCTb, POCT U Pa3BUTHE. YPOBHU
OpPraHU3aIMH KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIIETOUHBIN, TKAHEBBIH,
OpPraHU3MEHHBIN, NOMYISIIUOHHO-BUAOBOM, 3KOCUCTEMHBIN
(buoreonenoTnyeckmii), 6nochepusiii. [Iporeccel, mpoucxonsiye B
KUBBIX cucTeMax. OCHOBHBIE PU3HAKHU XUBOT0. JKM3Hb Kak hopma
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Obopyoosanue: monenb Monekynbl JIHK.

cylecTBoBaHus Marepun. Hayku, n3ydaroniye >KuBble CUCTEMbI HA
Pa3HBIX YPOBHSX OpraHU3ALINH.

HUsyuenue orcusvix cucmem. Memoowl buonocuueckou Hayku.
Habnioodenue, uzmepenue, s3xkcnepumenm, CUCmemamu3ayus,
memaananus. Ilousmue o 3a8UcUMOll 1 He3a8UCUMOU NePEMEHHOL.
IInanuposarnue sxcnepumenma. Ilocmanoska u npogepka cunomes.
Hynesas cunomesa. Ilonamue svibopku u eé€ oocmosepruocms. Pazbpoc
6 buonocuyeckux oannwix. Quenka 00Cmo8epPHOCMU NOJYYEHHbLX
pes3yibmamos. IIpuyunbl UCKAdICeHUs Pe3yibmamos YKCREePUMEHmMA.
Honamue cmamucmuueckoco mecma.

Tabauiel u cxembl: «OCHOBHBIE PU3HAKH XU3HNY, «bHonorndyeckue
cucteMbl», «CBOICTBA KUBOM MaTepun», « YpOBHU OpraHU3aIUU
YKUBOU MpUpoabl», «CTpOCHUE )KUBOTHOM KIIETKW», « TKaHU
KUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEYECKOTO OPTaHN3Ma,
«buoreoreno3y», «buocdepa», «MeToabl U3ydeHUS KUBOK TTPUPOIBI».
O6opynoBanue: 1adoparopHoe 000PyI0BAHUE TSI IPOBEIACHUS
HaOIOICHU N, U3MEPEHUH, SKCTIEPUMEHTOB.

JlaGopaTropHble U MpaKTHYeCcKHe PadOThI
[IpakTuueckasapaborTa «cnonap3oBaHue pa3IHUHbIX
METOJIOB TIPH U3YUECHUHU JKUBBIX CUCTEM)

Tema 3. XuMn4eCKnii COCTaB U CTPOCHHE KJICTKH

XHUMUYECKUN COCTAaB KIETKH. XUMUUYECKUE AIEMEHTBI: MaKpO-
AJIEMEHTBI, MUKPOAJIEMEHTHI. Boia 1 MUHepabHbIE BEIIECTBA.
OYHKIIMN BOIBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [logaepxanue
OCMOTHYECKOTO0 OaJsiaHca.

benku. CoctaB u crpoeHue 6e1KkoB. AMUHOKHUCIOTH — MOHOMEPHI
0enkoB. HezameHnMBbIe U 3aMEHUMbIE AMUHOKUCIIOTHI.
AMHMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPHI OCIKOBON MOJICKYITBI
(mepBUYHAs, BTOpUYHAS, TPETHYHAS M UETBEPTUYHASI CTPYKTYpA).
XUMHYECKHe CBOMCTBA OeNKOB. bruonornyeckne GpyHKIuu OEIKOB.
depMeHThI — Ononornueckue karaiauzaropsl. CTpoeHue gpepmenra:
aKTUBHBINA LIEHTP, CyOCTpaTHas crienuuIHoCcTh. KohepmMeHTHI.

buosaorusa kierku

KneTtka — cTpykTypHO-GyHKIMOHAIbHAS €UHUIIA )KUBOTO. Mcmopus
omkpoimus kiemku. Pabomot P._I'yka, A. Jleseneyka. Knemounas
meopua (1. Hleann, M. lllneuoen, P. Bupxos). OCHOBHEIE TTOJ0KEHUS
COBPEMEHHOM KIIETOUHOU TEOPHUH.

Memoowvt MonexyIApHOU U KAemOYHOU OUOI02UU. MUKDOCKONUSL,
Xpomamozpagus, 21eKkmpodopes, Menoo Me4eHblX amomos,
ougepenyuanvroe yenmpugpyuposanue, Kyibmusuposanue Kiemox.
H3zyuenue gpuxcuposannwvlx Kiemok. NeKmpoHHasi MUKDPOCKONUSL.
Kongokanvrnas muxpockonus. Bumanvroe (npusicuzuennoe) uzyyerue
KAEemoK.

JemoHcTpanuu
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Buramunbl. Otinnuust GepMEeHTOB OT HEOPraHUYECKUX KaTaIu3aTopOB.
YreBobl: MOHOCaxapusl (TII0K03a, pu0o3a U 1e30KCuprdo3a),
aucaxapHiabl (caxapo3a, JakTo3a) U moJucaxapuabl (Kpaxmail,
IJIMKOTEH, 1eJUTI0N03a). bronornyeckue yHKIMN YIII€BOIOB.
Jlunuaer: Tpurmunepuasl, Gochoaunuabl, crepouisl. ['napoduiibHo-
rusipopoOHbIe CBOICTBA. bronornueckue GpyHKIMH JTUITHIOB.
CpaBHeHHE YITIEBOIOB, OCJIKOB U JIMIU/IOB KaK UCTOUHUKOB HEPTUU.
Hyxnennossie kucnorsl: IHK n PHK. Hykneornisl — MOHOMEpBI
HYKJIeUHOBBIX KucaoT. Ctpoenue u pynkuuu JJHK. Ctpoenue u
¢ynkumu PHK. Buget PHK. AT®: ctpoeHne u QyHKIHH.
Huronorus — Hayka o kietke. Kinerounas teopus — npumep
B3aUMOAEUCTBUS Uel U (PAKTOB B HAYYHOM IO3HAHUU. MeTOo/Ibl
M3Y4YEHUS KIIETKH.

Kinerka xak nenoctHas sxuBas cucrema. O01me npusHaku KJIETOK:
3aMKHyTas HapyxkHast MeMOpaHa, mosiekynsl JIHK kak renernueckuii
anrmapar, CucTemMa CUHTe3a Oelka.

Tunel kIeTOK: yKapuoTndeckas u npokapuorudeckas. OcoOeHHOCTH
CTpOEeHUS IMpoKaproTHueckoil kineTku. Kierounas crenka 6akTepuil.
Crpoenune sykapuotndeckoi KieTku. OCHOBHBIE OTINYHS
PacTUTEIbHOM, ’KUBOTHOW U TPUOHOMN KIIETKH.

IToBEpXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsl CTEHKA,
TJIMKOKANHKC, nX pyHKmu. [Inazmarndeckas memOpaHa, e€ CBOMCTBA U
¢ynkuuu. Hutonnasma u e€ opranousl. OqHOMEMOpaHHBIE
opranouibl kietku: JIIC, annapar ['onbmku, JTM30COMBI.
ITomyaBTOHOMHBIE OpraHOW/bI KJIETKNA: MUTOXOH/IPUH, IIJIACTH]IBI.
[TpouncxoxaeHre MUTOXOHIPUI U TIacTha. Buasl mactus.
HememOpaHHbIe OpraHoOU/Ib! KJIETKH: pUOOCOMBI, KJIIETOUHBINH LEHTP,
LEHTPHUOJIH, PECHUUKH, KTYTUKU. DYHKIIUU OPTaHOUIOB KIIETKH.
Bxuirouenus.

Snpo — perynsaTopHblid HEHTP KiIeTKkU. CTpoeHue sapa: saepHas
000J104Ka, KapuoIlIa3mMa, XpOMaTuH, SAPIILIKO. XPOMOCOMBI.
TpaHCcnopT BEIIECTB B KIIETKE.

[Moptpertst: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneitnen, P. Bupxos,
K. M. Bap. Tabnuupl u cxembl: «CBETOBOM MUKPOCKOID,
«DNEeKTPOHHBIN MUKPOCKOM, «VcTopust pa3sBUTHS METO/IOB
MHUKPOCKOITUN.

O6opyoBaHKe: CBETOBOW MUKPOCKOIT; MUKpOIIpenapaTsl
PaCTHTENbHBIX, )KUBOTHBIX U OAKTEpUATHHBIX KJIETOK.
JlabGopaTopHblie M MPpaKTHYECKHE PA0OTHI
[IpakTuueckasapaborTa «3yueHue MeTo10B KIETOUHOMN
ouonoruu (Xpomarorpadus, snexkrpodopes, nuddepeHnuanbHoe
ueHrpudyruposanue, [1LIP)».

XHUMHYeCKasi OPraHUu3alus KIeTKH

XUMUYECKUN COCTaB KIETKA. Makpo-, MUKPO- U
yIBTpaMHUKpO3IeMeHThl. Boia u e€ ponb Kak pacTBOpPHUTENs, peareHra,
ydacTue B CTPYKTYPHUPOBAaHUU KJIETKH, TEIUIOPETYIISILIUH.
MunepansHbIe BEIIECTBa KIETKH, UX OUOIOTHYECKas pOJib.

Ponv kamuonoeé u anuonos 6 kiemxe.

OpFaHI/IquKI/Ie BEIIIECTBA KJIETKU. bronorndyeckue MMOJIMMEPHI. benku.

AMMHOKHUCIIOTHBIHN cocTaB 6emkoB. CTPYKTYpBI OSIKOBON MOJICKYIIBI.
IlepBuuHas cTpykTypa Oenka, nenTuaHas cBsi3b. Bropuunas,
TpeTUYHasi, YeTBEepTUYHas CTpYKTyphl. [lenarypauus. ColicTBa
6enkoB. Knaccughuxayus 6enxos. buonornyeckre GpyHKINUN OEIKOB.
Ilpuoneoi.

VYrneBoabl. MoHOCaxapupl, AUCaXapHibl, OJIMTOCaXapuiasl U
nonucaxapuabl. OOUMii naaH cTpoeHus U PU3NKO-XUMUYECKHE
CBOMCTBa yIiIeBoIOB. bruosnornueckue QpyHKIMH YIIEBOAOB.
Jlunmuger. ['uapodumnbpHO-THAPOGOOHBIE cBOMicTBA. Kiaccudukarus
munuaoB. Tpurmuuepusl, GoconUnuabl, BOCKU, CTEPOUIBI.
buonoruueckue pynkuuu nununaos. Obwue ceoticmea bUOI02UHECKUX
MeMbpaH — meKyuecmyp, CHOCOOHOCMb K CAMO3AMbIKAHUIO,
NONYNPOHUYAEMOCb.

Hyxneunossie kucnorsl. JJHK n PHK. Ctpoenne Hyki1eMHOBBIX
kucaot. Hykneoruasl. [Ipunnun kommneMmentapHocTu. [IpaBuiio
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JdemoHncTpanum:

Ilopmpempwi: A. Jlesenryk, P. I'yk, T. llIBann, M. IlIneitnen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.
Juarpammel: «PacnpenesieHue XuMUYECKUX AIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XMMUYECKHUX JIEMEHTOB B JKUBOU
IIPUPOIEN.

Tabnuyer u cxemol: «Ilepuonnyeckas TabnauIa XUMHUIECKIX
3JIEMEHTOBY, «CTpOoeHHE MOJIEKYIIbI BO/IbI», «bruocuHTE3 OenKay,
«Ctpoenue Moinekyinbl Oeska», «CTpoeHue pepMeHTa,
«Hyxneunossie kucnotsl. JJTHK», «Ctpoenune monexynsl ATO»,
«CTpoeHHe 3yKapHOTHYECKOM KIETKN», «CTpOeHHE )KUBOTHON
KJIeTKn», «CTpOeHHEe pacTUTENbHON KIETKN», «CTpoeHue
IIPOKAPUOTUYECKON KIETKN», «CTpOEHUE siipa KIETKN», «YIIIEBOIBD,
«JImmmaery.

Obopyoosanue: CBETOBON MUKPOCKOI, 000py/I0BaHUE /ISl TIPOBEACHUS
HaOJI0IEHNH, U3MEPEHNUH, SKCIIEPUMEHTOB; MUKPOIIpEnapaTsl
PacTUTENBHBIX, KUBOTHBIX U OAKTEpUAIBbHBIX KJIETOK.

JlaGopaTropHble U MpaKTHYeCKHe PA0OThI:

Jlabopamopnas paboma Ne 1. «3yueHne kaTaauTHUECKON
aKTUBHOCTH (PepMEHTOB (Ha MpUMeEpPEe aMUIa3bl WM KaTajaas3bl)y.
Jlabopamopnas paboma Ne 2. «I3yueHne CTpoeHUs KIETOK pacTeHUH,
KUBOTHBIX U OAKTEPHil 101 MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax U UX ONUCaHUE.

Yapradda. Crpykrypa [JHK — nBoiinas cniupanb. MecToHaxoxieHne
u 6uonornueckue Gynkun JJHK. Bunsr PHK. ®ynkimnu PHK B
KJICTKE.

Crpoenue monekyibl AT®. Maxpospeuueckue céasu ¢ monexyne ATD.
buonoeuuecxue pynxyuu AT®. Boccmanosnienuvle nepeHoCHUKuU, ux
@yukyuu 6 knemre. J{pyeue Hyxkneozuompugpocpamor (HTD).
Cexsenuposanue [JHK. MemoObl ceHomMuKuy, mpancKpunmomuKu,
npomeomuxu. CmpykmypHas ouono2usi: buoxumuyeckue u
buogusuueckue uccied08aHus cocmasa u nPOCmMpaHCcmeeHHou
cmpykmypul 6uomonexyn. Mooenuposanue cmpykmypol u )yHKyul
ouomonexyn u ux komniexcos. Komnvtomepnuiii ouzatin u
opeaHudeckuu cunmes OUOMONEKYl U UX HENPUPOOHBIX AHANLO208.
JdemoHcTpanumn
Ioprpetst: JI. [Tomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P.
@®pankiuH, @. Conrep, C. [Ipy3unep.

[lnarpammsbl: «PacnpeneneHne XuMHYECKUX 3JIEMEHTOB B HEXKHUBOU
npuposne», «PacnpeneneHue XUMUYECKUX IEMEHTOB B )KUBOM
TIPUPOTIEN.

Tabnuubt u cxembl: «Ileproanueckas TabIUIIa XUMUIECKUX
2IeMEeHTOBY, «CTpOEeHHE MOJIEKYIIbI BOAB», «BerecTBa B cocTaBe
opranu3mMoBy, «CTpoeHHne MoNeKyibl 0enka», «CTpYKTypbl OEIKOBOM
MOJIeKyIbD», «CTpoeHHne MOJIEKY YITIeBOAOBY, «CTpOeHHE MOJIEKYI
Tunua0By, «HykienHoBeie KUCTOTEY, «CTpoeHne Monekyinbl ATO.
O6opyoBaHue: XuMUYecKas mocyaa u 000pyaoBaHuUe.
Jlabopamopnuie u npakmuueckue padoomoi:
I.JlabopamopHasapaboma«Obnapysxicenue 6e1xko8 ¢
NOMOWbIO KAYECMBEHHBIX PeAKUULLY.

2. Jlabopamopuasapaboma «Hccredosanue HyK1eUHOBbLX
KUCTIOM, 8bl0ENIeHHbIX U3 KNEeMOK PA3TUYHBIX OP2AHUSMOBY.
Crpoenue u QyHKUINH KJIETKH
Tumel KIETOK: dyKapuoTH4ecKas u mpokapuoTnueckas. CTpyKTypHO-
(hyHKIIMOHATBHBIE 00pPa30BaHUS KIICTKH.
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CrtpoeHune mpoKapuOTHIECKON KIIETKU. Knemounas cmenka bakmeputi
u apxeui. Ocobennocmu cmpoenus 2emepompo@dHoU u asmompopuot
npoKapuomuyeckux kiemok. Mecmo u pons npokapuom 6 buoyeHo3ax.
CrpoeHue u GyHKIMOHUPOBAHUE IYKAPUOTHUSCKON KIICTKH.
[Tnasmarnyeckas memOpaHna (tutazmaiemma). CTpykTypa
IIa3MaTudeckor MeMOpaHbl. TpaHCTIOPT BEHIECTB Yepe3
I1a3MaTuyecKkyro MmeMOpany: naccuBHbIN (Auddy3us, odnerdy€éHnas
¢ ¢y3usi), aKTUBHBIHN (IIEPBUYHBIN U BTOPUYHBIN aKTUBHBIN
TPaAHCIIOPT).

Lonynponuyaemocms membpansvl. Paboma namputi-kaiuego2o nacoca.
OHooyumos: nunoyumos, gazoyumos. Ixkzoyumos. Knemounas
cmenka. Cmpykmypa u OyHKYuu K1emoyHou cmeHKy pacmeHutl,
2pub0s.

IuTtonnazma. [{umoszonw. Lfumockenem. J[sudcerue yumoniazmoi.
Opranouss! kietku. OgHOMEeMOpaHHBIE OPTraHOUIBI KJIETKU:
supomiazmarnueckas cethb (JI1C), anmapar ['onbmku, JIM30COMBI, HX
CTpOeHHUE U PYHKIMHU. B3aumocesasb 00HoMemopanHvlx 0peanoudos
knemku. CmpoeHnue epanyisapHo2o pemuxyiyma. Mexanusm
HanpasneHus 6enakoB B DIIC. Cunmes pacmseopumvlx denxos. Cunmes
KJ1emoyHblX Memopan. I 1adkuil (aepanyisaphblil) IHOONIAZMAMUYECKUL

pemuxyiym. Cexpemopnas @ynxyus annapama I onb0x4cu.
Moaudukaims 6enkoB B annapare I oabmku. CopTHpoBKa OEIKOB B
anmapare [oapmku. TpaHcoopT BEIIECTB B KIIeTKe. Bakyonu
PACTUTEIBHBIX KICTOK. Knemounwiii cox. Typeop.

[TomyaBTOHOMHBIE OpTaHOUIBI KIIETKU: MUTOXOHAPUH, IJIACTHIBI.
Ilpoucxooicoenue mumoxornopuii u naacmud. Cumdbuocenes (K. C.
Mepeorckosckuii, JI. Mapeynuc). Ctpoenue u GyHKIUN MUTOXOHIPUHN U
mwiacTun. [lepsuunvle, 6MOpUYHbIE U CLONCHBIE NIACHUObLL
Gomocunmesupyrouux 3ykapuom. XiaoporaacTbl, XpOMOILIACTHI,
JICUKOILIACTBI BBICILIUX PACTEHUI.

HememOpanusie opranonisl kietku CTpoeHue u QyHKIHH
HeMeMOpaHHBIX OPTaHOUIOB KJIETKU. Pubocomsl. [Ipomedcymounvie
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dunamenmoi. MukpobmiaMeHTsl. AKTHHOBBEIE MUKPO(HIaMEHTEL.
Mburueynsie knemky. AKTHHOBBIC KOMIOHECHTHI HEMBIIICYHBIX KICTOK.
Muxpompybouku. Knemounwiti yeump. Cmpoernue u 0sudicerue
arccymuKo8 u pechuyex. Mukpompybouxku yumoniazmol. Llenmpuons.
Benku, accolupoBaHHble ¢ MUKPOGIaAMEHTAMU 1
MHKPOTPYOOUKamMu. MOTOpPHEIC OCIIKH.

SAnpo. O6onouka sapa, XPOMaTHH, KAPUOILIa3Ma, SAPBIIIKH, UX
CTpoeHUEH QPYHKINH. H0epHblil OeKo8bIl MAMPUKC.
Ilpocmpancmeennoe pacnonoscenue xpomocom 6 unmepgpasuom aope.

DyXpOMaTHH U TeTePOXPOMATHH. benku xpomamuna — eucmonsi.
JlunaMuKa siiepHOi 000JIOUKH B MUTO3€. S IePHBINA TPAHCIIOPT.
Kinerounsie BkimtoueHus. CpaBHUTENIbHASI XapaKTEPUCTHKA KIIETOK
9yKapuoT (paCTUTENbHOM, )KUBOTHOM, TPHOHOI).

JdemMoHcTpauuu
Hoprpertsr: K. C. MepexkoBckuid, JI. Maprynuc.

Tabnuubl u cxeMbl: «CTpOEHHE SYKAPUOTUYECKON KIIETKN,
«CTpoeHHe )KUBOTHOM KIETKN», «CTPOEHHE PACTUTEIBHOMN KIETKN,
«CTpoeHre MUTOXOHAPUNY, «Aapoy», «CTpoeHne mpoKapuOTHIECKOM
KJICTKN.

O0opyioBaHHe: CBETOBOM MUKPOCKOIT; MUKPOIIPENapaTsl
PaCTHTENBHBIX, )KUBOTHBIX KJIIETOK; MUKPOIIpENapaThl OakTepruaIbHbIX
KJICTOK.

JlaboparopHble M NpaKTHYeCKHe PadoThI

I.JlTabopaTtopHuaspaborTa «3ydyeHne CTpoeHUS KIETOK
Pa3IUYHBIX OPraHU3MOBY.

2 Hpaxmuueckasnpaboma«Uzyuenue ceoticme Kiemouynou
MeMOpamsly.

3. JlabopamopHraapaboma «Hccredosanue niazmonrusa u
0enia3mMoNU3a 68 PACUmMeIbHbIX K1EMKAX).

4 lpaxmuueckasapaboma«Hzyuenue osusicernus
YUMONAA3MbL 8 PACIUMETbHBIX KACMKAXY.

Tema 4. JKu3HeneaTeJILHOCTL KJIETKH

OO0MeH BelecTB M NMPeBpallleHne YHEPruM B KJIeTKe
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OOMeH BellecTB, WK MeTaboIu3M. ACCUMIIIALINSA (TNIACTHYECKUI
00MeH) U JUCCUMUIISALHS (SHEPTETUICCKUI OOMEH) — JIBE CTOPOHBI
€IMHOTO TMpoliecca MeTadoau3ma. Posib 3aKOHOB COXpaHEHHUs BELIECTB
Y DHEPI'MH B IOHUMAHUU MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTpOdHBIN U reTepoTpodHbIi. Poib
(dbepMeHTOB B 0OMEHE BELIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.
®otocunres. CeroBas u TeMHOBas ¢a3bl hoTocuHTe3a. Peakiyu
¢dorocunTesa. DPPekTUBHOCTH poTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A
IUIs )KU3HU Ha 3emiie. BiousHue ycinoBuit cpenibl HahOTOCUHTE3 U
CTIIOCOOBI TTOBBIIIEHUS €T0 MPOJYKTUBHOCTH Y KYIBTYPHBIX PACTCHUU.
XemocuHTe3. XeMOCUHTE3UpYIoIIKe OakTepun. 3HauyeHHue
XEMOCHUHTE3a I AKU3HU Ha 3eMiIe.

DOHepreTuyeckuii oOMeH B KieTke. Pacieruienue BeriecTs, BbleICHUE
U aKKyMYJIHPOBAHUE SHEPTUH B KJIETKE. DTalbl SHEPreTUYECKOTO
obmeHa. [ukonu3. bpoxkenue u ero Buabl. KucinoponHoe okucinenue,
WU KJIeTouHOe Nbixanue. OxuciauTenbHoe pochopunupoBaHue.

D¢ dexTUBHOCTH FIHEPTETUUECKOTO 0OMEHa.

Peakuuu marpuyHoro cuntes3a. ['enernueckast unopmanus u JJHK.
Peanu3anus renetudeckoit HHPpopManuu B KieTke. [ eHeTndeckuit koa
u ero coucTBa. Tpanckpunuus — marpuunsiii cuare3 PHK.
Tpancnsiuus — O6uocunres 6enka. Itansl TpaHcasauuu. Koguposanue
aMUHOKHCIOT. Posie pubocom B 6uocuHTe3€e Oernka.

Hexnerounsie popMbl KU3HN — BUPYCHI. ICTOPHS OTKPBITHSI BUPYCOB
(I.1. NBanoBckwuit). OCOOEHHOCTH CTPOCHHUS M )KU3HEHHBIHN KT
BUpycoB. bakrepuodaru. bone3nu pactenunit, >)KUBOTHBIX U Y€JIOBEKa,
BbI3bIBaeMble Bupycamu. Bupyc nmmyHonedunura yenoseka (BIY)
— Bo30yautens CIINla. OOparHast TpaHCKpUIILIMSA, peBepTa3a 1

uHTerpasa. [lpodunakrrka pacnpocTpaHeHrs BUPYCHBIX 3a00J1€BaHUM.

JdemoHcTpanum:

[Toptpetsr: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsizen
Tabmuubl 1 cxeMbl: « THIbI mUTaHUS Y, «MeTadoau3M»,
«MUTOXOHAPUSY, « IHEPTETUUECKUI 0OMEHY, «XJIOPOIIIACT,

AcCUMIIALNS U AUCCUMUJISIIIUS — JIB€ CTOPOHBI MeTabonu3ma. Turbl
oOMeHa BeIecTB: aBTOTPO(HBIHN U reTepoTpoHbINA. YyacTue
KHCIIOpOJia B OOMEHHBIX MpoIieccax. JHEPreTHUecKoe o0ecreyeHme
KJeTku: npespatieHne AT® B 0OMEHHBIX ITpolieccax.
depMeHTAaTUBHBIN XapaKTep peakifii KIeTOYHOro MeTaboIn3Ma.
DepMEHTHI, UX CTPOEHHUE, CBOMCTBA U MEXAHU3M JEHCTBUSL.
KodepmenTsl. OTnuumnst pepMEeHTOB OT HEOPTraHUUYECKHUX
KaTanu3aropoB. benku-akTuBaropbl U OEIKU-UHTMOUTOPHI.
3aBHCUMOCTB CKOPOCTU (DEPMEHTATUBHBIX PEAKIIUi OT pa3IUnYHBIX
(hakTopoB.

[lepBUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTES.
AHoKcUcenHblIL U OKCUCeHHBLIL homocunmes y bakmepuil.
Csemocobuparoujue nuemenmsl u NUSMeHmbl PeaKyuoOHHO20 YEeHMPA.
Posnb x51oponiacToB B npouiecce hoTocuHTe3a. CBETOBas U TEMHOBAs
bazwl. Domoovixanue, C3-, C4- u CAM-munwvl homocunmesa.
[MpoxaykTuBHOCTE (hOTOCHHTE3a. BiinsiHre pa3muyHbIX (GaKTOPOB HA
CKOpocTh (poTocuHTe3a. 3HaUeHHe (OTOCHHTE3A.

XeMmocuHTe3. PazHooOpas3ue opraHu3MoB-XeMOCUHTETUKOB:
HUTpUUIIPYIOLIIE OaKTepHH, XKeae300aKTepun, cepodbakTepu,
BOJIOPOJIHBIC OakTepuu. 3HAYCHUE XEMOCUHTE3A.

AHa’poOHbBIe OpraHu3Mbl. Buabl OpoxeHws.

1Ipodykmul 6podicenus 1 ux Ucnonb308aHue Yyenosekom. AnaspobHule
MUKDOOP2AHUMbL KAK 00beKnbl OUomexHoio2uy u 8030youmenu
bonesHetl.

AdpoOHBIE OPraHU3MBL. JTaIMbl YHEPTETUYECKOTO OOMEHa.
[TonroroButensHBIHM 3Tam. [TTMKOIN3 — GECKUCIOPOIHOE
pacIeryieHIe TTIOKO3bI.

Buonornyueckoe oKHCICHHE, WM KIIETOYHOE JAbIXaHue. Poib
MHUTOXOHAPHUH B MpoIleccax OMOJIOTHYECKOTO OKUCTCHUS. [Jukiuueckue
peakyuu. Oxuciumensuoe gocghopunuposanue. Inepeus MemopanHo2o

epaduenma npomonos. Cuumes AT®: paboma npomonnou ATD-
cunmasznl. [peumywecmea aspobrnoz2o nymu obmena seuiecmes nepeo
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«DotocunTe3n, «Ctpoenne JJHK», «CtpoeHue u GyHKIIMOHUPOBAHHE
reHa», «Cunres Oenkay, «[ eHeTHYeCKul Koy, «Bupycsi»,
«bakrepuodarmy, «CtpoeHue u xu3HeHHbIN UK Bupyca CIIN da,
Oaktepuodaray, «Pemmukanus JJTHK».

Obopyoosanue: moaenu-antukanun «Yasoenue JIHK u
TpaHCKpunus», «bruocrunres 6enka», «CTpoeHHE KIETKUY»; MOICITH

ctpykrypst JJHK.

aHas’poonbim. hdhekmusnocms dHepeemuyecko2o oomena.
JdemMoHcTpanuu

Hoptpetst: [Ix. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B.
A. Ourenerapar, I1. Murtuen, I'. A. 3aBap3uH.

Tabauiel u cxembl: «POTOCUHTE3Y, « IHEPTETUUECKUN 0OMEHY,
«buocunres 6enkay, «CtpoeHue GpepmMeHTa, «XEMOCHHTE3Y.
O6opynoBaHKe: CBETOBOW MUKPOCKOIT; 000pyI0BaHUE st
MIPUTOTOBJICHUS IMOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENaparoB.
Jlabopamopnule u npakmuueckue padonivl
I.Jlabopamopuasapaboma«H3yuenue Kamaiumuieckoul
akmueHocmu epmenmos (Ha npumepe amuiazvl Uiy Kamaiazol)y.
2.JlabopamopHrasapaboma «H3vuenue pepmenmamusHozo
pacujeniienusi nepokcudd 8000p00d 8 pACMUMeNbHbIX U HCUBOMHBIX
KIemKaxy.

3. Jlabopamopuasapaboma«CpasueHue npoyeccos
domocunmesa u xemocunmesay.

4. Jlabopamopuasapaboma«CpasueHue npoyeccos
OpodHCeHUs U ObIXAHULY.

Hacaencreennas nngopmanus u peaansanus eé B KJIeTKe
Peaxiiun matpuunoro cuntesa. [I[puHINUIT KOMIUIEMEHTApHOCTH B
peakIusaX MaTpUYHOrO CUHTE3a. Peann3anus HacIeACTBEHHON
nHpopmanuu. ['eneTnueckuii ko, ero cBoiicTBa. TpaHCKPUIIIUS —
Marpuusblii cuHTe3 PHK. IIpuHuInne! Tpanckpunuuu:
KOMIUIEMEHTapHOCTh, aHTUIIAPAJUIEIbHOCTD, ACHMMETPUIHOCTD.
CozpeBanne marpuunbix PHK B sykapuoTudeckoil KieTke.
Hexonupyromme PHK.

Tpancnsiuus u e€ sramnsl. Yuactue TpancnoptHeix PHK B 6nocunTese
oenka. Ycnosus ouocunmesa b6enxa. KomupoBanue aMuHOKHUCIIOT. Poib
pubocom B OnocuHTE3e OemKa.

CoBpeMeHHbIE MPEeICTABICHUS O CTPOSHUU TeHOB. Opeanuzayus
2eHoma y npokapuom u dykapuom. Peeyiayus akmuenocmu 2eHos y
npokapuom. L'unomesa onepona (®. Kakob, K. Mano).
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MonekynspHble MEXaHU3Mbl IKCIIPECCUU T€HOB Y AYKapuoT. Poib
XpOMAaTHHA B PErYIISIUU PAOOTHI TeHOB. Pecynayus oomenHbix
npoueccos 8 knemke. Knemounwiii 2comeocmas.

Bupycbl — HekeTouHbie (POPMBI JKU3HH U OOJIUTATHBIC TAPa3UTHI.
CrpoeHue IpOoCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB,
OakTepuodaro. Kusnenuwiii yuxa J{THK-codeporcawux eupycos, PHK-
codepoicawux supycos, bakmepuogacos. Qbpammuas mpaHcKpunyus,
pesepmasa, unmezpasa.

BupycHrble 3a00eBanus 4enoBeka, >KUBOTHbBIX, pactenuid. CITU /I,
COVID-19, conuanbHble 1 MEAUIIMHCKUE POOIEMBI.
buoungopmamura: unmeepayus u ananius OOILUUX MACCUBOS
(«bigdatay) cmpykmyphwsix buonoeuueckux oannvlx. Hanomexnonoeuu
8 buonocuu u meouyure. Ilpoepammupyemvle Qynxyuu 6exos.
Cnocobvl 0ocmasku 1ekapcma.

JdemoncTpanuu

Ioprpetsr: H. K. Konbuos, /. . UBanHOBCKUI.

Tabmuipl 1 cxeMbl: «brnocunTe3 Oenkay, « eHeTHYeCKU KOmIy,
«Bupycoi», «bakreprodarm.

JlabopaTropHble M NpaKTHYeCKHe PadOThI
[IpakTtuueckasapaborTa «Co3zganue MOJIEIN BUPYCay.

Tema 5. PazMHOKeHHe 1 MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB

Kitetounsrit 1iukJ1, WIM )KU3HEHHBIA UK KIeTKU. MHTEepdaza u Muto3.

[Ipoueccsl, mpoTekatoiue B uHTEpdase. Perumkanus — peaxius
MarpuuHoro cuHTesa JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN
Ha0Op — KapuoTHIL. J[MIJIOUHBIN U TallJIOUTHBIA XPOMOCOMHBIE
Habopbl. Xpomaruabl. [[uTonornyeckre 0OCHOBBI Pa3MHOKEHUS U
WHJIMBU1YaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue knetkn — mMuto3. Ctaaun muto3a. [Iponeccsl,
MIPOUCXOSANINE HAa Pa3HBIX CTAAUSAX MUTO3a. bruomornueckuii cMpici
MHTO3A.

[TporpamMmmupyemasi THOEINb KIETKA — aroITo3.

DopMbI pa3MHOKEHHUSI OPraHU3MOB: O€CII0I0€ U MoIoBOe. Buib

Ku3HeHHbBII UK KJIETKH

Krnerounslit 11k, ero nepuosl u perymsiuus. UaTepdaza u MuTO3.
OcobeHHOCTH TPOIIECCOB, MpoTeKaomux B uHTepdase. [Togroropka
KJIETKHU K Jenenuto. [Ipecunrernyeckuii (OCTMUTOTHYECKUH),
CUHTETHYECKUI U TOCTCUHTETUYECKHUH (IPEMUTOTHUECKHI ) IEPHOJIBI
uHTEpPa3bl.

Mampuunwrii cunmes JIHK — penauxayus. Ipunyunst penauxayuu
JHK.: komniemeHmapnocms, NOJYKOHCEPBAMUBHbLU CUHMES,
aumunapaniervhocms. Mexanuszm penauxayuu JIHK. Xpomocomwi.
Cmpoenue xpomocom. Tenomepol u menomepasza. Xpomocomuwviii Habop
Klemku — Kapuomun. {uniouonslii U 2anjiouoHblil Habopbl XPOMOCOM.

Tomonocuunsie xpomocomsi. Ilonoswie xpomocomul.
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0€ecIoIoro pa3sMHOXKEHUS: AeJIEHUE HaJIBOE, IOUKOBAHKUE OJTHO- U
MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHKE, BETETATUBHOE Pa3MHOKECHHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €r0 3HAUCHUE JIJIs
CEJIEKLIUH.

[TonoBoe pazMHOXKeHHE, €r0 OTINYHS OT OECIOJIOTO.

Meiio3. Craguu meiiosa. ITpoueccel, mpoucxonsiye Ha CTaausx
Mmeito3a. [ToBenenne xpomocom B meiioze. Kpoccunrosep.
buonornueckuil CMpICII U 3HAYEHUE MEN03a.

["ameTtorene3 — mporecc 00pa3oBaHus MOJOBBIX KIETOK Y KHUBOTHBIX.
[TonoBeIe kene3bl: CECMEHHUKH U sIMYHUKUA. OOpazoBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — T'aMeT (CIepMaro30U/l, sIHIeKIeTKa) —
criepmarorenes u ooreHe3. OCOOEHHOCTH CTPOSHUSI SULIEKIIETOK H
cnepmaro3zonioB. Omionorsopenue. [laprenorenes.
NuauBuayanbHOe pa3BUTHE (OHTOTE€HE3). DMOPHUOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jranbl SMOPUOHAIBHOTO PA3BUTHS Y TIO3BOHOYHBIX
KUBOTHBIX: APOOJIEHHE, FaCTPYIIALINS, OPraHOTeHE3.
[TocTamOpuonansHOe pazBuTre. TUIBI TOCTAIMOPHUOHAIBHOTO
pa3BUTHS: TIPSIMOE, HEMpsiMoe (JTMUMHOYHOE). BriustHue cpesl Ha
pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOIO PAaCTEHUS:
CTPOEHHUE CEMEHHU, CTaJUU Pa3BUTHSI.

JdemoHcTpanum:

Tabauyst u cxemvl: « Popmvl PpAZMHONCEHUSI OP2AHUZMO8BY, «/]60tiHOE
onjio0omeopenue y Y8emrkoewvlx pacmenuily, « Becemamuenoe
pasmuodceHue pacmenuily, «/enenue knemxu obaxmepuiiy, « Cmpoenue
nonogulx kiemoxy, « Cmpoenue xpomocomvly, « Knemounwiil yuxiy,
«Pennuxayus /[HK», « Mumosy, «Metioz», «lIpamoe u nenpsimoe
paszeumuey, «I amemozenes y MAeKONUMAarouux u 4ei068exkay,
«OcHogHble cmaouu OHmMozeHe3a .

Qbopydosanue: mukpockon, mukponpenapamsi « Cnepmamo3ouovl
Maekonumarouje2oy, «Aiiyexnemrka miekonumarowe2o», « Kapuoxunes

Jlenenue kiaeTku — MuTO3. CTa K MUTO3a U MPOUCXOAIINE B HUX
MIPOIIECCHI.

Tunvi mumosa. Kapuoxunes u yumoxunes. bruojornyeckoe 3HaueHUE
MUTO3a. Perynsius MUTOTHYECKOTO IIUKIa KiIeTKd. [Iporpammupyemast
KJeTOYHas riu0esib — arnomnTo3.

Knemounoe s10po, xpomocomsi, pynkyuonaivbras 2eHOMuKa.
Mexanu3Mel nponudepairi, 1uphbepeHINPOBKH, CTAPEHUI B THOEIH
kneTok. «lludposas kaeTkay — 0MOMH(OPMATHIECKUE MOIEIIH
(OYHKIIMOHHUPOBAHUS KJIETKH.

JdemMoHcTpanuu

Tabnuupl B cxeMbl: «KU3HEHHBIN LUK KIESTKNY, « MUTO3Y,
«Ctpoenune xpomocom», «Permukanus JJHK».

OO0opynoBaHue: CBETOBOM MHUKPOCKOIT, MUKpOIIpenaparbl: «MuTo3 B
KJIETKaX KOpPEIKa JIyKay.

JlaboparopHble M NpaKTHYeCKHe PadoThI
l.JlTadopaTtopHuaspaborTa «3yueHne XpoOMOCOM Ha TOTOBBIX
MHUKpOTpernaparax.

2.JlabopatopuaspaborTa «Habaonenre MuTO3a B KJIETKaX
KOHUYMKa KOpeIIKa JTyka (Ha TOTOBBIX MUKPOIIpenaparax).
Cmpoenue u ynukuuu op2anu3mos

Buonozuueckoe pasnoobpasue opeanuzmos. QOHokiemoyHble,
KOJNIOHUAIbHBbLE, MHO2COKICHOYHbLE OPSAHUIMBL.

Ocobennocmu cmpoeHust u HCU3HeOesmeabHOCU 0OHOKAENOYHbLX
opzanuzmos. bakmepuu, apxeu, oonokiemoynsle cpudol,
0OHOKIEMOYHbLE 6000POCIU, Opyeue npomucmul. Kononuanivrvle
op2anuzmbsl. Bzaumocenszb yacmen MHOCOKIEMOYHO20 OP2AHUBMA.
Txanu, opeanvl u cucmemol opeanos. Opeanusm Kak eouHoe yenoe.
Tomeocmas.

Txanu pacmenuii. Tunvt pacmumenbHblX mKanell. 00pa30eameibHasl,
NOKPOBHAS, NP0B0OAUAs, OCHOBHAs, Mexanuyeckan. Ocobennocmu
CMpoeHust, YHKUULL U PACNONIONCEHUSL MKAHEU 8 OP2AHAX PACHEHULL.
Trkanu ocusomuvix u yenosexa. Tunvi HcusomHubiX mKaHel.
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8 KJlemKax Kopeuika JIyKay, MazHumHas mooenv-anniukayus «/lenenue
Kemxuy, mooensv [JHK, moodenv memaghaznou xpomocomol.
JlaGoparTopHblie M MpaKTHYECKHEe PA0OTHI:

Jlabopamopnas paboma Ne 3. «Habniooenue mumosa 8 Kiemxax
KOHYUKA KOPEUIKa JIYKA Ha 20MOBbIX MUKPONPEnapamaxy.
Jlabopamopnas paboma Ne 4. «3yuenue cmpoeHnusi no106wixX K1emox
Ha 20MOBbIX MUKPONPENapamaxy.

ONUMENUANIbHAA, COCOUHUMENbHAA, Mblueytas, HepeHasa. Ocobennocmu
CMpoeHusl, (PYHKUULL U PACNONIONCCHUSL MKAHEU 8 OP2AHAX HCUSOMHBIX U
YeloeeKd.

Opeanwi. Becemamusnvle u cenepamusnvle opeanvl pacmenui. Opeanbl
U CUCEMbL 0P2AHO08 HCUBOMHBIX U Yenosekda. DyHKyuU op2anos u
CcUCmemM Op2anos.

Onopa mena opeanusmos. Kapxac pacmenuti. Cxenemol
O0OHOKJIEMOYHbIX U MHOCOKICIOYHbIX dcusomublx. Hapyorcnviii u
enympennuu cxkenem. Cmpoenue u munsvl COeOUHEeHUus KOCmel.
Jsuorcenue opeanuzmos. Jlsudxcenue 00OHOKIEMOYHbIX OP2AHUBMOS.
amébouonoe, Hceymuxogoe, pecruynoe. Jeudxicenue MHo2oK1emoYnbix
pacmenull. mponusmvl u Hacmuu. Jleusicenue MHO2OKAEMOYHbLY
HCUBOMHBIX U Yenoseka. molueunas cucmema. Pegnexc. Crenemuoie
Mmbluywbl U ux paboma. Humanue opeanuszmos. Ilocnowenue 600bl,
VAEKUCN020 24304 U MUHEPAIbHbIX seuiecms pacmenuamu. Tlumanue
oHCUBOMHBIX. BHympunonocmmuoe u 6Hympuxiemouynoe nuuiesaperue.
THumanue nozeonounvix socusomuwvix. Omoenvl RUUEeeapUmeIbHo20
mpaxma. Huwesapumenvuvie scenesvl. Iluwesapumenvras cucmema
yenoeeka. Avixanue opeanusmos. Avixanue pacmenuil. /loixanue
orcusomuwvix. Judyzusn eazoe yepes nosepxrocms kaemku. Koosicnoe
ovixanue. vixamenvhasn nogepxrnocmo. JKabeproe u aé2ounoe
ovixarnue. Jvlxanue no360HOYHbIX HCUSOMHBLX U YEI0GEKd.
DBONIOUUOHHOEC VCTIONCHEHUE CIMPOEHUS NE2KUX NO380HOYHBIX
orcusomuwix. Jlvlxamenvras cucmema yenoseka. Mexanusm 6eHmunayuy

AE2KUX y nmuy u miexonumarowux. Pecynayus ObIXAHUSL.
Jvixamenvhbie 00véMbl.

Tpancnopm eeujecms y opearnuzmos. 1pancnopmmvle CUCHEMbL
pacmenuil. Tpaucnopm seuiecms y srcusomuwlx. Kposenocuas
cucmema u eé opeanvl. Kposenocnas cucmema no360HOYHbIX
HCUBOMHBIX U YE106EKA. Cep()ue, KDOBEHOCHblE COCdel u kposv. Kpyau
KDOGOOéDClW@HM}Z. DBONIOYUOHHBIE VCLONCHEHUSL CHPOCHUS.
KDOBEHOCHOU CUCIEMbL NO360HOYHbIX HCUBOMHBLX. Paboma cepdua u
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ee pecyiAayul.
Buioenenue Y OPp2AHUIMOE. Buvioenenue y pacmeHuﬁ. Buioenenue y

arcusomuwvix. Coxkpamumenshvie sakyonu. Opearvl 6bl0eneHUs.
Dunbmpayus, cekpeyus U 0opaAmHoe 8cacbl8arue Kax Mexanu3mbl
pabomul opeanos evioenenus. Cea3b noiocmu meid ¢ KPO8eHOCHOU U
BbIOCTUMENIbHOU cucmeMamu. Bvlioenenue y no360HOYHbIX HCUSOMHBIX U
yenoeeka. Ilouku. Cmpoenue u chyuxyuonuposanue neghpoua.
Obpasosanue Moyl y YeroseKd.

Sawuma y op2anuszmos. 3auwuma y 00HOKIEMOYHbIX OP2AHUIMOS.
Cnopwl bakmeputl u yucmol npocmetimux. 3awuma y
MHo20KIemounbix pacmenul. Kymuxyna. Cpedcmea naccugnoul u
Xumuyeckou 3auumosl. Pumonyuobl.

Sawuma y MHO20KIEMOYHbIX dicusomublx. IIokpossl u ux
npou3soonsle. 3auuma opeanuzma om bonesueu. Ummynnas cucmema
yenosexa. Knemounviil u 2yMopanvbibiil UMMYHUmMem. Bpoocoénunviil u
npuobpeménnbiil cneyuuyeckul ummynumem. Teopusi KI1OHAIbHO-
cenexkmueno2o ummynumema (I1. Spnux, @. M. beprnem, C. Tonezasa).
Bocnanumenvnvie omseemui opeanuzmos. Poub 6pooicdénnoco
UMMYHUmMEmMA 6 PA36UmMuL_cucmemnvix sabonesanuil. Pazopascumocmo

U pe2yisayus y Op2aHusmMos.
Paszopasicumocmsv y oonoxaemounsvix opeanuzmos. Takcucol.
Pazopasicumocmo u pecynauus y pacmenuii. Pocmosvie seujecmea u ux
snavenue. Hepsnas cucmema u pedhnexmopnas pe2yisiuus y
orcusommuvix. Hepsnas cucmema u eé omoenvl. 260a10U1OHHOE
VCIONCHEHUE CIMPOCHUSL HEPBHOU cucmembl Y dcusomublx. Omoenvl
20JI06HO20 MO324 NO360HOYHBLX dDcusomublx. Pednexc u peprexmoprnas
oyea. besycnosubie u ycnosHvle peqekcol.

Tymopanvras peaynsyus u SGHOOKDUHHAS CUCTNEMA HCUSOMHBLX U
uenosexa. JKeneszol S9HOOKPUHHOU cucmembl U Ux 20pMoHbl. Jleticmeue
20PMOHO08. B3aumocessv nepenoul u S9HOOKPUHHOU CUCTEM.
Tunomanamo-eunoguszapuas cucmema.

Hemoucmpauuu
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Hopmpem.: U. 11. Ilasnos.

Tabnuywl u cxemvl. « QOHOKIEMOYHbLE 8000POCIUY, «MHO2OKIemOoYHble
godopociuy, «baxmepuwy, «lIpocmetiwuey, « Opeanvl UEemMKOEbIX
pacmenuily, « Cucmemul 0pearno8 n0360HOYHbIX HCUBOMHBIXY,
«Buympennee cmpoenue nacexkomuvixy, « Tkanu pacmenuily, «Kopueswvie
cucmemboly, « Cmpoenue cmebnny, « Cmpoenue 1ucmosou NiaCmuHKuy,
«Tkanu ocusomuvixy, « Cxenem yenosexay, «lluwesapumenvuas
cucmemay, «Kposenocnas cucmemay, «/[vixamenvras cucmemay,
«Hepeuas cucmemay, «Kooicay, «Mviumeunas cucmemay,
«Buvloerumenvrasn cucmemay, «IH0okpunnas cucmemay, « Cmpoerue
Mmoiuysly, «HMvmynumemy, «Kuweunononocmuwiey, « Cxema numanus
pacmenuily, «Kposenocuvle cucmemvl N0360HOUHBIX HCUBOMHBIXY,
«Cmpoenue cuopory, « Cmpoenue nianapuuy, «Buympenunee cmpoenue
0001c0es020 yepssay, «Hepenas cucmema pwvidy, «Hepsnas cucmema
aseyukuy, «Hepenas cucmema npecmvikarowuxcsy, «Hepenas
cucmema nmuyy, «Hepenas cucmema miekonumarowuxy, «Hepsnas
cucmema yenosexay, «Peguexcy.

Obopyodosanue. ce6emosoll MUKPOCKON, MUKDONPENAPAnbl
O0OHOKJICMOYHbIX OP2AHUSMOE, MUKPONPENnapamovl mMKAKell, PAKOSUHbL
MOATIOCKOS, KOJLCKUUU HACCKOMDBLX, USTIOKONCUX, HCUBLLE IK3EMNIAPbL
KOMHAMHbIX pacmenul, 2epoapuu pacmenull pasHulx 0moenos;
BAANCHBIE NPENAPAMbL HCUSOMHBLX, CKEIeMbl NO360HOYHbIX, KOANEKUUU
0eCno360HOYHBIX HCUBOMHDBIX, CKENLem 4eloseKka, 000pyodosanue OJisl
0EeMOHCMPAYUL NOYEEHHO20 U 8030VUIHO20 NUMAHUS DACMEHU,
pacuienyienus Kpaxmana u OeiKos noo oelucmeuem pepmenmos;
0bopydosanue 0 0EMOHCMPAYUL ONBIMOE HO USMEDEHUIO HCUSHEHHOU
EMKOCIU TE2KUX, MEXAHUIMA ObIXAMENbHBIX O8UNCCHULL, MOOeIU
20JI06HO20 MO324 PA3IUYHBIX HCUSOMHDBLX.

Jlabopamopnbvie u npaxmuyecKue padonivl
l.Jlabopamopnasapaboma «Uzyuenue mxaneu pacmenuiLy.
2. Jlabopamopuasapaboma «Hzyuenue mranei HCUBOMHBIX Y.
3. Jlabopamoprasapaboma «H3yuenue opeanos ueemxko6020
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PACmeHus).
PasmHokeHHE H Pa3sBuUTHEC OPTraHU3MOB

DopMbl pa3MHOKEHUS OPraHU3MOB: Oecronioe (BKJIoYast
BEreTaTUBHOE) U MOJIOBOEC. BU B O€CTION0r0 pPa3sMHOKECHUS:
MMOYKOBaHUE, CIOPYIALUSA, parMeHTaIMs, KIOHUPOBaHHE.

ITonosoe pazmuoxenue. [1onoBbIe KiIeTKH, WK rameTsl. Menos.
Cragum meiioza. [loBenenue xpomocom B meitosze. Kpoccunrosep.
buonornyeckuii cMbICI Me03a U MTOJIOBOTO Mporecca. Menos u ero
MECTO B KU3HEHHOM LIMKIIE OPTaHU3MOB. [Ipedzapoovluiesoe
passumue. I amemocenes y socugomuuix. Ilonosvie sncenesvl.
OO6pazoBanue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepMaroreHes u OOreHes.
CrtpoeHnue noJoBbIX KIIETOK.

OmonoTBOpEeHNE U SMOPHUOHAIIEHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI
OIJIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.
NnnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS
— HayKa 0 pa3BUTHUU OpraHU3MOB. Mopgozenes — 00na u3 21agHblx
npobnem smopuonocuu. Konyenyus mopgoeernos u mooenu
Mopghoeenesa. Ctanun sMOpHOreHe3a )KUBOTHBIX (Ha TIpUMepe
nsarymkn). [Ipobnenue. Tunsl npodnenus. /Jemepmunuposannoe u
HedepMuHuposantoe opoobieHue. bnactymna, TUTIBI OJACTYII.
OcobeHHocTH ApOoOICHHS MIEKOMUTAIOIIUX. 3apO/BIIIEBbIEC TUCTKH
(racTpymsius). 3aKiaaKa OPraHOB M TKaAHEH M3 3apOJIBIIIEBBIX
JMCTKOB. B3anMHoOe BIMsIHUE YacTel pa3BUBAIOILIETOCS 3apObIIa
(aMOpuOHaNbHASI UHAYKIMS). 3aK1adKa niana cmpoeHus HCugomHo20
KAK pe3yibmam uepapxuyeckux e3aumooelcmsuil 2enos. Bnusnue Ha
SMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (DAaKTOPOB OKPYXKAIOUIEH cpebl.
Poct u pa3Butue xxuBoTHbIX. [locTamMOproHanbHeIi nepuo. [Ipsmoe u
HenpsiMoe pa3BuTue. Pazsutue ¢ Meramopo3om y 6€Crio3BOHOYHBIX U
MMO3BOHOYHBIX )KUBOTHBIX. brosornueckoe 3HaueHue npsmMoro u
HEMpPsIMOTO Pa3BUTHS, UX paclpocTpaHeHHe B pupone. Tunst pocma
JAcusommuwix. Paxmopwvl pe2yiayuu pocma HCUBOMHBIX U YeN08eKd.
Craguy nocToMOPHOHAILHOTO PAa3BUTHS Y dKUBOTHBIX U YEJIOBEKA.
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[Iepuonp! oHTOreHe3a yenoBeka. CTapeHne u CMepTh Kak
OMOJIOTUYECKHE TIPOIIECCHI.

Pa3zmuoxenue u pazutue pacteHuid. 'amerodut u cnopodutr. Metios
B )KM3HEHHOM IMKIIE pacTeHnid. OOpa3oBaHKE CIOp B MpoIEcce
Meiio3a. ['ameTorenes y pactenuid. Omiog0TBOPEHUE U Pa3BUTHE
PacCTUTEIBHBIX OPTaHNU3MOB. J|BOMTHOE OIUIOIOTBOPEHHE Y LIBETKOBBIX
pactenuii. Obpazosanue u pazgumue cemenu.

Mexanuszmel pesynsayuy oHmoz2ene3a y pacmeHull U HCUBOMHBbIX.
JdemoHcTpanumn

Hoptpertsr: C. I. Hapamun, X. lneman.

Tabnuue! u cxembl: «BeretarnBHoe pasMHOKeHUEe», « Turbl 6ecrnonoro
pa3MHOXeHU», «PasMHOKEHNE XJIaMUIOMOHA bI», «Pa3MHOXKeHHEe
3BIIEHBI», «Pa3zMHOXKEHUE TUIIPBIY, «Meno3», «XpoMOCOMBI»,
«["amerorenes», «CTpoeHue IULEKIETKHA U CIIEpMaTo301,1a»,
«OCHOBHBIE CTaK OHTOreHe3ay, «IIpsiMoe u HenpsiMoe pa3BUTHEY,
«Pa3BuTHe maiickoro xxyka», «Pa3Butue capanun», «Pa3sutue
JATYHIKN», «/[BOMHOE OIUIONOTBOPEHNE Y LIBETKOBBIX PACTEHUI»,
«CTpoeHne ceMsiH OTHOJIOJIbHBIX U JIBYAOJIbHBIX paCTEHUII»,
«OKU3HEHHBIN UKII MOPCKOM KaITyCTh», «<KM3HEHHBIN UK MXa»,
«OKW3HEHHBIN IUKJI TAIOPOTHUKA», «OKW3HEHHBIN LIMKI COCHBI.
Ob6opynoBaHue: CBETOBOH MUKPOCKOIT; MUKPOIpEnaparsl SHIEKIETOK
U CIepMaTo30M10B; MoJIeNb «LIUKIT pa3BUTHS IATYIIKN».
JlaboparopHble M NpaKTHYeCKHe Pa0OThI
I.JlabopaTtopHuaspaborTa «3ydeHne cTpoOCHUS TTOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpenaparaxy.
2.llpakTtuueckasapaborTa «BbsiBlIeHHE MIPU3HAKOB CXO/ICTBA
3apOJBIIIEN TO3BOHOYHBIX )KMBOTHBIX .
3.J;JabopaTtopHaspaboTa «CTpoeHHE OPTaHOB PA3MHOKCHHS
BBICHINX PACTEHUI.

Tema 6. HacjiencTBEeHHOCTb M1 U3MEHYMBOCTH OPraHU3MOB
IIpeamer u 3agauu renetuku. Mcropus pa3Butus reHeTUKU. Poib
LIUTOJIOTUU U SMOPHUOJIOTUH B CTAHOBJICHUU I'eHETUKU. Bkian

I'eneTHka — Hayka 0 Hac/1eICTBEHHOCTH U U3MEHYMBOCTH
OPraHu3MoOB
Hcropusi cTaHOBIICHUSI M PA3BUTHUS TCHETHKHU KakK HayKu. Pabotsl I
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POCCHICKHX U 3apYOEKHBIX YUEHBIX B pa3BUTHE F€HETUKHU. MeTonbl
TeHETHKH (THOPUI0TOTHYECKU, IUTOr€HETUYECKUI, MOJICKYISIPHO-
reHetnyeckuit). OCHOBHBIE TeHeTUYECKUE OHATHS. [ eHeTnueckas
CUMBOJIMKA, HCIIOJIb3yeMasi B CXEMaX CKpEIMBaHUM.

3aKOHOMEPHOCTH HAcJIeJOBaHUS IPU3HAKOB, YCTAHOBIICHHBIE [
Mennaenem. MOHOTHOPHUIHOE CKpEIIUBAaHUE. 3aKOH eMHO00pa3us
ruOpuI0B nepBoro nokoneHus. [IpaBuno qoMuHUpOBaHUS. 3aKOH
paciuerieHust npu3HakoB. ['nnoresa unctorel ramer. [lonHoe u
HEIOJIHOE JOMHUHHUPOBAHUE.

JuruOpuaHoe cKpemuBaHue. 3aKOH HE3aBUCUMOTO HACIIEOBaHUS
npu3HakoB. [{uToreHeTnyeckre OCHOBBI IUTHOPUIHOTO CKPEIIMBAHUSI.
AHanuzupyroliee ckpenuBanue. Vcrnoib30BaHne aHaIN3UPYOLIEro
CKpEIMBaHUs JJI ONPEAeTICHUS TeHOTUIIA OCOOH.

CuernieHHoe HaclieoBaHue npusHakoB. Padora T. Moprana no
CLICTUIEHHOMY HAacJI€I0BaHUIO reHoB. HapyiieHnue cremnyieHus reHoB B
pe3yibTaTe KpOCCUHTOBEpA.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. [ eHETUUECKHE KapThl.
['enetuka mosia. XpoMOCOMHOE OTIpEACIICHHE Moj1a. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. [ OMOTaMeTHBIE U T€TepOraMeTHBIE OPTaHU3MBI.
HacnenoBanue npu3HakoB, CLEIUVIEHHBIX € TIOJIOM.

N3meHunBOCTh. BHIBI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U
HacyencTBeHHast. Ponb cpenpl B HeHACIeICTBEHHON N3MEHYUBOCTH.
XapakTepucTuka MoIM(pUKAIIMOHHONW N3MEHYMBOCTH. BaprannoHHbIi
psa U BapualroHHas KpuBas. Hopma peakiuu npusHaka.
KonmyecTBeHHbIE M KAUECTBEHHBIE PU3HAKU U UX HOPMA PEAKIUH.
CgoiicTBa MOAN(UKAIIMOHHONW U3MEHUUBOCTH.

HacnencreenHas, uiay reHOTUIIMYECKasi, U3MEHUNUBOCTD.
KombOunaruBHas ”3BMEHUYNBOCTh. Meii03 1 TIOJIOBOM MPOIECcC — OCHOBA
KOMOMHATHBHON U3MEHYUBOCTH. MyTallMOHHAs U3MEHUUBOCTb.
Krnaccudukanus Mmyrauuii: TeHHbIE, XpOMOCOMHbBIE, TEHOMHBIE.
YacTtoTa ¥ mpUYMHBI MyTauuid. MyrareHHbie (pakTopbl. 3aKOH
TOMOJIOTMYECKHX PAJIOB B HACIEACTBEHHOM n3MeHunBocTy H. 1.

Mennens, I'. Jle ®pusa, T. Moprana. Poib oTeuecTBEHHBIX YUEHBIX B
pasButuu reneruku. Pab6oter H. K. Konbrosa, H. U. Basuiosa, A. H.
benosepckoro, I'. 1. Kapnieuenko, 0. A. ®ununuenko, H. B.
Tumodeea-Pecosckoro.

OCHOBHBIE T'€HETUYECKHUE MOHIATHUS U CUMBOJIBL. [ OMOJIOrNYHBIE
XPOMOCOMBI, aJJIETIbHBIE T€HbI, AIbTEPHATUBHBIC PU3HAKH,
JOMMHAHTHBIA U PELECCUBHBINA TPU3HAK, TOMO3UI0OTa, FETEPO3UTOTA,
quCTas TUHUS, THOPUIBI, TeHOTHIT, peHOTUTI. OCHOBHBIC METOIBI
TeHETUKH: THOPUIOIOTHUECKHH, IUTOJOTUYECKUI, MOJIIEKYIISIPHO-
TE€HETUYECKUM.

JdemoHcTpanumn

[oprpertsl: I. Mennens, I. le ®pus, T. Mopran, H. K. Koasuos, H. 1.
Basuios, A. H. benozepckuid, I'. /. Kapneuenko, FO. A. ®ununyenko
H. B. Tumodees-PecoBckuii.

Tabnuubl u cxeMbl: «MeToabl TeHETHKN Y, «CXeMbI CKPEIIUBAHUS.
JlaGopaTropHble U MpaKTHYeCcKHe PadOThI
JJabopaTtopHaspa0orTa «/Ipozoduna kak 00beKT
TEHETUYECKUX UCCIECTOBAHMIN».

3axkoHoMepHOCTH HacjeaAcTBeHHOCTH (10 1)

Monorubpunnoe ckpeuiuBanue. [lepsoiii 3akoH Menzens — 3akoH
ennHooOpa3usi THOPUIOB MepBoro nokoneHus. [IpaBuno
JIOMUHHUPOBaHUS. BTOpoil 3akoH MeHenst — 3aKk0H paclierieHus

IIPpHU3HAKOB. ]_II/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI MOHOI‘I/I6pI/I,I[HOI‘O CKpCIIUBaHUA.

['mnore3a yucTOTHI ramMeT.

AHnanusupytoniee ckpeniuBanue. [IpoMexxyTouHblil XapakTep
Hacjen0BaHus. Paciienienne Npu3HakoB PU HEMTOJIHOM
JIOMUHUPOBaHUHU.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHens — 3aKoH
HE3aBUCHUMOI'0 HACJIENO0BAaHUs PU3HAKOB. [IUTOIOrn4ecKre OCHOBBI
JUTUOPUIHOTO CKPELIMBAHUS.

CueruieHHoe HacienoBaHue npusHakoB. Padors! T. Moprana.
CuenieHHOE HacJIeJOBaHUE T€HOB, HAPYUICHUE CLEIICHUS MEXKIY
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Basuiiosa.
BuesigepHast HacneACTBEHHOCTh U U3BMEHUUBOCTb.

I'enetuka yenoBeka. Kapuorun yenoBeka. OCHOBHbBIE METO/BI
TCHETHUKU YECJIOBEKA: T'eHEeaIOTHUECKUM, OJU3HECI[OBEIN,
LUTOTCHETUYECKUM, OMOXUMUYECKUN, MOJIEKYIIPHO-TEHETHUECKHIA.
CoBpeMeHHOEe onpe/ielIeHue TeHOTUIIA: TTOJIHOTEHOMHOE
CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM uyucie ¢ nomoubo [THP-
aHaym3a. HacnencTBeHHBIC 3a00IeBaHUS YeJIOBEKA: TeHHBIC OOJIC3HH,
00JIe3HU C HACJIEeICTBEHHOW MPEIPacloNOKEHHOCThIO, XPOMOCOMHbBIE
6one3nu. CoMarnuecKkue U TeHepaTuBHBIC MyTaliuu. CTBOJIOBBIE
kieTku. [IpuHnumnet 3m0poBoro o0pas3a >KM3HHU, TUATHOCTUKU,
NpOGUIAKTUKY U JICYCHHUS TEHETHUECKUX OOJIEe3HEH.
MenaukoreHeTH4ecKkoe KOHCYIbTUPOBAaHUE. 3HAYEHUE MEAUIIMHCKOM
TCeHETUKHU B NMPEAOTBPAIICHUH U JICICHUU TeHETUUECKUX 3a00IeBaHU
yenoBeka. JleMoHcTpanuu:

Iopmpempwi: I. Mennens, T. Mopras, I. ne ®pus, C. C. YeTBepuKOB,
H. B. Tumodeer-Pecosckuii, H. U. BaBuios.

Tabnuyel u cxemol: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TO
LUTOTEHETUYECKAsI OCHOBA», «3aKOH PaCIIECIJIEHUS U €r0
[IUTOTEHETUYECKasi OCHOBA», «3aKOH YUCTOTHI raMeT», «{urudpuanoe
CKpelrBaHuey, «Lluronornueckre 0CHOBBI AUTHOPUTHOTO
CKpelnBaHus», «Menosy, «BzanmoericTBre aieIbHbIX TEHOBY,
«l'eHeTHUYECKME KapThl PACTEHU, )KUBOTHBIX U YeJIOBEKa», «| eHeTuka
noJyia», «3aKOHOMEPHOCTH Haclle0BaHus, CLIETFIEHHOTO C ITOJIOM»,
«KapuoTuribl yenoBeka U KUBOTHBIX», « BUIbI ”3MEHUNBOCTHY,
«MonudukannonHas U3MEHIHBOCTh Y, «HacnenoBanne pesyc-

¢baxTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAst U3MEHYUBOCTDHY.

Obopydosanue: Monenu-anruKanu «MoOHOTHOPHIHOE
CKpelrBaHuey, «HemonHoe noMmuHUpoBaHue, «lurudpuanoe
ckpenrrBanuey, «llepekpéct XpoMocoM»; MUKPOCKOIT U
MuKpomnpenapar «/po3zodpuna» (Hopma, Mmyranuu GOpMbI KPBLUIEEB U
OKpacku Teja); repdbapuii «'0pox moCeBHOM.

reHamu. XpOMOCOMHasi TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nmosa. XpoMOCOMHBIM MEXaHU3M OIIPEACIICHHUS 110J1a.
AyTOCOMBI U MOJOBBIE XpPOMOCOMBI. [ OMOraMeTHBIN U reTeporaMeTHbIN
nost. ['eHeTnveckas cTpykTypa nojoBbix xpomocoM. HacnenoBanue
MIPU3HAKOB, CLEIJIEHHBIXC MTOJIOM.

I'enoTun kak nenoctHas cucrema. [lnenoTponuss — MHOKECTBEHHOE
neicTBre reHa. MHOXeCTBEHHbIN aienusM. BzauMmoneiicteue
HeaJlIeNbHBIX TeHOB. Kommiiementapuocts. Onuctas. [lonmumepus.
[ enemuueckuti KOHMpPONL PA3BUMUSL PACMEHUL, HCUBOMHBIX U
YenoB8eKa,a makice PuzUoL0cULeCcKUX NPOYEccos, NOBedeHUs U
KOSHUMu6Hblx yukyut. I enemuieckue MexaHusmbl cumouozenesa,
MEXaHU3Mbl 83AUMOOEUCBUS «XO3AUH — NAPASUMY U «XO3AUH —
MUKpoouomy. I enemuueckue acnekmovl KOHMPOJLAL U USMEHEHUS
HacnedcmeenHou ungopmayuy 8 NOKOIeHUsAX KIemoK U OP2AHUIMOS.
JdemoncTpanuu

[Toptpetst: I. Mennens, T. Mopras.

Tabnuis! 1 cxembl: «IlepBbiit 1 Bropoit 3akoHbl MeHaensa», «Tpetuii
3aKkoH MeHnpens», «AHanu3upymoliee ckpemuanuey, «Hemomxnoe
JTOMHHUPOBaHUEY, «CIENIEHHOE HAClIeJOBaHUE MPU3HAKOB Y
npozoduibly, «l'eHeTuka nonay, «Kapuorun yenoekay, «Kapuorun
npozoduiby, «KapuoTun nTuisn, «MHOKECTBEHHBIN alIeTU3M,
«B3anMozaencTBe reHOBY.

OO6opynoBaHue: MOCTH AJsl IEMOHCTPAIlMK 3aKOHOB eIMHO00pa3us
THOPUJIOB TIEPBOTO MOKOJICHUSI M PACIHICTUICHHS TIPU3HAKOB; MOJIETh
JUTSL IEMOHCTPAIlMY 3aKOHA HE3aBUCUMOIO HACJIEI0BAHUS PU3HAKOB;
MOJIEITb JUTsI IEMOHCTPAIIMH CIETIJICHHOTO HACIEOBAaHUS TPU3HAKOB;
CBETOBOI MHKPOCKOT, MUKpoTpemnapar: «/Ipo3odumnay.
Jlabopamopnule u npakmuueckue padonivl
I.llpakxkmuuyueckasapaboma «3yuenue pe3yibmamos
MOHO2UOPUOHO20 CKPeWUuBaHus y Opo30@Duibly.

2. llpaxmuueckanapaboma «d3yuenue pe3yibmamos

QUSUOPUOHO20 CKDEeWUBAHUSL Y OPO30DULBLY.
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JlaGoparTopHblie M IpaKTHYECKHEe PA0OTHI:

Jlabopamopnas paboma Ne 5. «VI3yuenue pe3yabraTtoB
MOHOTHOPUAHOTO M TUTHOPHUIHOTO CKPEUIUBaHU Y Ip030(UiIbl Ha
TOTOBBIX MUKPOIIpETIaparaxy.

Jlabopamopnas paboma Ne 6. «3yuenne MonupuKaMOHHON
M3MEHYMBOCTH, IIOCTPOCHHUE BApPUAIIIOHHOTO PSAAa U BApHALIMOHHOMN
KPUBOI».

Jlabopamopnas paboma Ne 7. «Ananu3 MmyTanuil y 1po30Quiisl Ha
TOTOBBIX MUKpompenaparax». [Ipakruueckas padora Ne 2.
«CocraBiieHUE U aHATTU3 POJIOCIOBHBIX YEJIOBEKaY.

3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumozeiicTBre TeHOTHIA U CPeIlbl TPU GOPMHUPOBAHUH (PEHOTHIIA.
N3MeHunBOCTh Npr3HaKkoB. KauecTBEHHbIEC U KOJTMYECTBEHHBIE
MpU3HaKU. BUIbl N3MEHYMBOCTHU: HEHACIIEICTBEHHAS U
HacJIeICTBECHHas.

MoaudukanmoHHas U3MEHIUBOCTh. Polb cperpl B hopMUpOBaHUT
MOIU(PUKAIMOHHON M3MEeHYMBOCTH. HopMma peakiinu rnmpu3Haka.
Bapuayuonnwiii psao u sapuayuonnas kpusas (B. Mozanncen).
CpoiicTBa MOAM(UKAIIMOHHONW W3MEHUYUBOCTH.

I'enoTunuueckas n3MeHYNBOCTL. CBOMCTBA T€HOTUITMYECKOM
H3MEHYMBOCTH. BUJIBI reHOTHIINYECKON N3MEHUYMBOCTH .
KOMOMHATUBHAs, MyTallMOHHAS.

KomOuHaruBHas M”3BMEHUYMBOCTh. Mel03 1 TTOJIOBOM MPOIecc — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. PoibL KOMOMHATUBHON M3MEHUYUBOCTH
B CO3/IaHUU T€HETUYECKOTO pa3HOO0pa3us B Mpe/ieiax OAHOTO BUIA.
MyranmonHas ”3BMEHUYMBOCTb. BUibI MyTaluil: TeHHBIE,
XPOMOCOMHBIE, TeHOMHbIE. CIOHTaHHBIE U UHIYILIUPOBAHHBIE MyTaIlUU.
SAnepuble u uTOIIa3MaTuyeckre MyTanui. CoMaTuYeCKe U MOJIOBBIC
MyTauuu. [IpuurHbl BOBHUKHOBEHU MyTaluid. MyTareHsl 1 ux
BIIMSIHUE HAa OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca.
3aKOH TOMOJIOTUYECKUX PSAOBB HacleACTBeHHOM n3meHunBoct (H. U.
Bagsuos). Baesiieprast ”3MEHUYHNBOCTh U HACJIEACTBEHHOCTD.
Dnucenemura u dInUeeHOMUKA, POJib INULCHEMUYECKUX Pakmopos 6
HACAE008AHUU U USMEHYUBOCHIU DEHOMUNUYECKUX NPUSHAKOS Y
OD2AHUZMOB.

JdemMoHcTpanuu

Hoprpertst: I. [le @pus, B. Moranncen, H. 1. BaBunos.

Tabauier u cxembl: «Bumbl n3MeHUnBOCTHY, «MonudukarnoHHas
H3MEHYUBOCTEY, «KoMOMHATHBHAS U3MEHYUBOCTEY, «MeHo3»,
«OmonoTBopeHue», «I eHeTHUeCKre 3a00IeBaHus YeTTOBEKay, «Bus
MYTaLUn.

OO6opynoBaHue: )KUBbIE U TepOapHbIC SK3EMILTIPhI KOMHATHBIX

34



pacTeHuit; pucyHkH (potorpadun) )KUBOTHBIX C Pa3TMYHBIMUA BHIAMH
W3MEHYUBOCTH.

JlabGopaTopHblie M MPpaKTHYECKHE PA0OThHI
I.labopaTopHaspaborTa «ccrnenoBanre 3akOHOMEPHOCTEH
MO (UKAIIMOHHON N3MEeHYHBOCTHU. [locTpoeHre BapualiioHHOTO psiaa
Y BapUaLlMOHHON KPUBOMY.
2.llpaktuueckaapabdorTa«Myranuu y aApo3odpuisl (Ha
TOTOBBIX MUKPOITpEnaparax).

I'eneTnka yenoBeka

Kapuotun uenoseka. MexayHapoaHas nporpaMmMa HUCCIIEI0BAHUS
reHoMa 4esioBeka. MeTo/ibl U3y4eHHUsI TEHETUKH YeIOBEKa:
reHEeaJTIOrHYeCKUM, OIM3HEIOBBIN, IIUTOTCHETHYECKUM, TTOMYIISILITOHHO-
CTaTUCTUYECKUM, MOJIEKYIISIpHO-TeHeTHUeCKUid. COBpEMEHHOE
ONPE/ICIICHUE TEHOTHIA: TOJITHOTEHOMHOE CEKBEHUPOBAaHUE,
T€HOTUIIUPOBaHUE, B TOM 4Kciie ¢ momoisto [11[P-ananu3a.
HacnencrBennbie 3a00neBanus yenoBeKka. [ eHHbIE U XpOMOCOMHEBIE
0ose3Hu uenoBeka. bonesHu ¢ HaciedCmeeHHO
npeopacnonoNceHHocmoio. 3HaY€HNe MEIUITMHCKON TeHETUKH B
MPEeIOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00IeBaHNi YeTTOBeKa.
Meouxo-cenemuyeckoe koncynomuposanue. Cmeonogvle KiemKu.
lonamue «2enemuyecko2o epyza». Imuyeckue acnekmol
ucciedosanuii 8 0o1acmu pedaKmupo8anusi 2eHoOMa U CMeon08bLx
knemoxk. I enemuueckue ghakmopsl NOBbIUEHHOU YYECIMBUMENbHOCU
YenoseKa K QusUyecKkomMy u Xumuyeckomy 3a2psa3HeHulo okpyscaujel
cpeovl. [ enemuueckas npeopacnosioHceHHOChb 4eno8eKa K
NAmono2usM.

JdemoncTpanuu

Tabauier u cxembl: «Kapuotumn denoBekay, «MeTobl n3ydeHus
TeHETUKH YelloBeKay, «[ eHeTrnueckne 3a001eBaHus YETTOBEKAY.
JlabopaTopHblie M MPpaKTHYECKHE PA0OTHI
[IpakTuueckasapabdoTa«CocTaBieHrue U aHAIN3
POIOCIIOBHOM .
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Tema 7. Centekuusi OpraHu3MoB.

OcHoBbl 6noTexHomoruu CemeKIus Kak Hayka U IpoIiecc.
3apoKJeHHE CeNeKIMU U JoMecTukanus. Yuenue H. 1. BaBunosa o
[EHTPAX MPOUCXOXKIACHUS U MHOTO00pa3us KyIbTypHBIX PACTEHUH.
LleHTpbl NPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. CopT, Iopoa,
ITaMM.

CoBpeMeHHbIE METO/IbI CENEKIIMU. MaccoBbIl U MHAUBUIyaJIbHBIN
O0TOOPBI B CEJIEKIIMK PACTEHUN U KUBOTHBIX. OIIEHKA YKC-TEpheEpa.
bruskoponcTBeHHOE CKpelnBaHue — WHOPUIAUHT. UncTas TUHUS.
CkpeuiuBanue yucThIX JuHUH. ['eTepo3uc, unu rubpuaHas cuia.
HepoactBennoe ckpemuBanue — ayropuauur. OtnanéHHas
rubpuamsanys u e€ ycrnexu. MIcKkyCcCTBEHHBIN MyTareHe3 U Moxy4eHue
MONMUIUIONAOB. JIOCTHKEHHSI CETIEKIIUU PACTEHUH, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
buorexHonorus Kak oTpacib IpOU3BOJACTBA. | eHHAsI MHXKEHEpUs.

Oransl co3nanus pekomOouHantHoM JIHK u TpaHcreHHbIX opraHu3MoB.

Knerounas nnxxenepusi. Knerounsle KynbTypbl. MUKpOKIOHAIBHOE
pa3MHOXEHHUE pacTeHH. KiloHnpoBaHe BBICOKOIIPOAYKTHBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOITMYECKHE U ATHYECKHE
npo6sieMbl. MO — renerndecku MOAUPHUIIMPOBAHHBIE OPTAHNU3MBI.
JdemMoHcTpanuu:

Ilopmpemwi: H. Y. BaBunos, 1. B. Muuypum, I'. [{. Kapnieuenko, M.
®. liBaHOB.

Tabauyst u cxemwvl: xapta «L{eHTPBI MPOUCXOXKICHUS 1 MHOTOOOpa3us
KYJIBTYPHBIX pacTeHui», «[lopoasl qJoMalHuX KUBOTHBIX», «CopTa
KYJIBTYpHBIX pacTeHui», «Otnanéanas rudpuauzanus», «PadoTel
akageMuka M. @. MBanoay, «[lonumronausay, « OObEKTHI
O6uroTexHONOTUNY, «KieTouHble KyIbTypbl U KIIOHUPOBAHUEY,
«KoHCcTpyHnpoBaHue 1 EPEHOC TEHOB, XPOMOCOM.

Obopyoosanue: MYIISKU TIOIOB U KOPHETIIIONOB AUKUX (GOpM U
KYJIBTYPHBIX COPTOB pacTeHui; repbapuii «CenbCKOX031iCTBEHHbIE
pacTeHus».

Ceslekuusi OpraHu3mMoB

JlomecTukanus u cesekuus. 3aposkICHUE CEIEKLINUU U TI0MECTUKALIUH.
VYuenue H. 1. BaBunosa o LleHTpax mpouCXoKIeHUsI © MHOTOOOpa3us
KYJIBTYPHBIX pacTeHUM. PoJib cenekunu B CO3JaHUH COPTOB PACTEHHUIN U
opoJ )KUBOTHBIX. COpT, MOpoJa, ITAMM. 3aKOH F'OMOJIOTUYECKHUX
pAIOB B HacieACTBeHHOW n3MeHunBoctu H. M. BaBunosa, ero
3HAYEHHE I CEICKIIUOHHOMN pabOTHI.

Metonb! cenekiMoHHON padoThl. MIcKycCcTBEHHBINH 0TOOp: MAacCOBBIN U
WHIUBUAYAIbHBIN. Omansl kombunayuonHou cenexyuu. VicnsiTanue
MIPOU3BOAUTENEH 10 NOTOMCTBY. OTOOD 110 T€HOTHUITY € TOMOIIBIO
OLIEHKH (DEHOTHIA IOTOMCTBA U OTOOP MO T€HOTHITY C MOMOIIBIO
ananmusa JIHK.

HckyccTBeHHBIN MyTareHe3 Kak MeToJ] CENIEKIIMOHHON paboTHhI.
PannanoHHBIN 1 XUMUYECKUN MyTareHe3 Kak MICTOYHMK MyTalui y
KyIBTYpHBIX (hopM opranu3mMoB. Vcmonb30BaHne TEHOMHOTO
penakTupoBaHus U MeTof0B pekomOnHaHTHBIX JIHK mist momyuenus
HCXOAHOTO MaTepuaa Juisi CeJIEKIUU.

[Tonyuenue nonumion108. BHyTpuBuaoBas rudpuausarus.
brnuskoponcTBeHHOE CKpelIBaHue, Wik HHOpUIUHT. HeponcTBeHHOE
CKpelIuBaHue, Wik ayTOpuauHT. [eTepo3uc u ero mpu4uHAbI.
Hcnons3oBanue rereposuca B cenekiuu. OtaanéHnas rudpuan3aims.
[Ipeononenue Gecrioaus MeXBUIOBBIX THOPHUIOB. JlOCTHKEHUS
CEJIEKIINM PACTEHHMH U )KUBOTHBIX. «3e1€Has peGoNoYusy.
CoxpaHeHne U U3y4eHHE TeHETUUECKUX PECYPCOB KYITBTYPHBIX
pacTeHUi U UX IUKUX POIUYEH AJi CO3[JaHUs HOBBIX COPTOB U
rUOPUIOB CENbCKOXO3SUCTBEHHBIX KYIbTYp. M3VueHue, coxpanenue u
VIpasieHue 2eHemu4ecKUMy pecypcam celbCKOX03AUCH8EHHbIX U

NPOMbBICIIOBbIX HCUBONMIHBIX 8 UEJIAX VIVHULEHUA Cyulecmeyrouwux u
CO30aHUSL HOBbIX l’lODO(), JUHUL U KPOCCOB8, 8 MOM YUCTE C NPUMEHEHUECM

COBDEMEHHBIX MEemOo008 HAYYHbIX UCCAE008AHU, Nepeoosblx udel u
NnepcnekmuHblX MexHoa02Ull.
JemoHcTpanuu
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JlaGopaTopHble M IPpaKTHYEeCKHE PAadOThI:

Oxcxypcus «OCHOBHBIE METO/IBI U JOCTHIKEHUSI CEJIEKIIUU PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO, TFIEMEHHYIO (hepMmy,
COPTOHUCIBITATENIbHBIN YYaCTOK, B TENIIMYHOE XO3SIMCTBO,
J1ab0paTOPHUIO0 arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Ioptpetsl: H. U. BaBuiios, U. B. Muuypun, I'. /1. Kapnieuenko, I1. I1.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, . K. benses.

Tabnuuibl u cxeMbl: «L{eHTpbI IPOUCXOKACHUS U MHOTO0Opa3us
KYJIBTYPHBIX PaCTCHUI», «3aKOH TOMOJIOTUYECKUX PSJIOB B
HACJIEICTBEHHON N3MEHYMBOCTUY, «MeTonbl cenekuuny», «OTnanéHHas
rudpuam3anysy, «MyTareHes3y.

JlabGopaTopHblie M MPpaKTHYECKHE PA0OTHI
l.labopaTtopHaspa0orTa «3yueHue copToB KyJIbTYPHBIX
pacTeHHii ¥ TOPOJ IOMAITHUX KUBOTHBIX).
2.JlabopatopHuaspaborta «3ydeHre METONOB CENEKIINU
pacTeHu».

3.[lpakTtuueckaspabdorTa «IpuBuBka pacTeHUII».

4.9k cKkypcus «OCHOBHBIC METOIBI U JOCTHKEHUS CENIEKIINU
PaCTeHHIA 1 )KUBOTHBIX (HA CEJICKIIMOHHYIO CTAHIIHIO, INIEMEHHYIO
(bepMy, COPTOUCTIBITATEIbHBIN YU4aCTOK, B TEIUIMYHOE XO35HCTBO, B
71ab0paTOPHUIO arpOYHUBEPCUTETA HITH HAYYHOTO IIEHTPA)».
buomexnonozusa u cunmemuyeckas ouonozusa (4 u)

Obvekmbl, ucnorv3yemvle 8 OUOMEXHON02UU, — KILeMOUHble U
mKaHesbvie KViibmypbl, MUKDOOP2AHUSMbL, UX XADAKMEPUCTUKA.
Tpaduyuonnasn buomexnono2us: xieboneuenue, NoryyeHue
KUCTIOMOJIOYHBIX NPOOYKMO8, guHoldenue. Mukpobuonosuieckuil
cunmes. Q0vexmovl Mukpodbuono2uyeckux mexrono2uti. Ilpouzeodcmeso
benka, aMuHOKUCIOM U BUMAMUHOB.

Co3z0aHnue mexnono2uii U UHCMPYMEHmMo8 YeleHanpasieHHo20
U3MEHeHUs U KOHCIMPYUPOBAHUS 2eHOMOEG C Yelbl0 NOAYYeHUs
OP2AHUBMOB U UX KOMHOHEHMO08, COOEPHCAUUX He 8Cmpeyalouuecs 8
npupoodeduocunmemuyecKue nymu.

Knemounas unowcenepus. Memoosi kKynbmypbl K1emox u mxaHet
pacmenuii u scugomuvix. Kpuobanku. Comamuyeckasn eubpuousayus u
comamuyeckuii amopuozenes. Ucnonv3osanue 2anioudos 8 cenekyuu
pacmenuii. Ilonyuenue MOHOKIOHANbHbIX anmumen. Hcnonv3osanue
MOHOKIOHANILHBIX U NOTUKTOHAILHBIX AHMUMeNl 8 MeOUuyuHe.
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HUckyccmeennoe onnodomeopenue. Pekoncmpyxyus suyexiemox u
KJIOHUposanue xcusomuulx. Memoo mpancniaumayuu sioep Kiemox.
Texnono2uu 0300posieHUs, KYIbIMUSUPOBAHUS U MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3SAUCMBEHHBIX KYIbIMYP.

Xpomocomnas u cennas unoicenepus. Mckyccmeennulil cunmes 2ena u
koHcmpyuposanue pekomdounanmuvix [JTHK. Cozdanue mpanceenuolx
op2anuzmos. Jlocmudicenus U nepcneKkmuebl XpOMOCOMHOU U 2EHHOU
UHIICEHepUU. IKOIo2UYECKUe U dImuiecKue npodiiemvl 2eHHOU
UHIICEHepUU.

Meouyunckue buomexnonocuu. Illocmeenomuasn yu@dposas meouyuna.
HI[P-ouacnocmuxa. Memabonomuwlil anaius, 2eHOUECHMPUYECKUl
AHAIU3 NPOTNEOMA YEN08EKA OISl OYEHKU COCMOAHUS €20 300P08b.
Hcnonvzosanue cmeonosuix kiemok. lapeemuas mepanus paka.
3Douounstcenepus 01 paspabomru hyHoamenmanibHbiX OCHO8
MEOUYUHCKUX MEXHOA02UN, CO30AHUS KOMNAEKCHbIX MKAHeEl
coYemanuem mexHoao2ull mpeéxmeprHo20 OUONPUHMURSA U
ckadonounca oA pewenus 3a0a4 nepCoHAIUIUPOBARHOU MEOUYUHDL.

Co30aHnue 6eKmopHbIX 8AKUUH C Uelblo obecnedyeruss KOMOUHUDOBAHHOU

sawumul om 6036youmeneu OPBHU, ycmanognenue MonekyisipHbix
Mexanuzmos gynkyuonuposanus PHK-codeporcawux supycos,
8bI3bIBAIOUUX 0COO0 ONACHbLE 3A001e8ANUs YeI08EKA U HCUBOMHBIX.
JdemMoHcTpauuu

Ta6nuiibl u cxeMbl: «/Icronp30BaHNE MUKPOOPTAaHU3MOB B
MIPOMBITIUICHHOM TTPOHM3BO/ICTBE, «KieTouHas nHxkeHepus», «I eHHast
UHXCHEPHUS».

JlabGoparopHblie M MPpaKTHYECKHE PA0OTHI
l.JlabopaTtopHaspaborta «3yueHue oObEKTOB
OMOTEXHOJIOTHH.

2.llpaktuueckasapabdorTa «llomyyeHnE MOTOYHOKUCITBIX
MIPOAYKTOB.

3. Dkckypeusi «bHOTeXHOIOTHS — BaXKHEHIIasi IPOU3BOAUTEIbHAS
CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUUECKOE TTPOU3BOJICTBO)».
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Conepxxanune yueoHoro npeamera «buosorus» 11 kiaace

ba3oBblii ypoBeHb

YrinyOseHHbI ypOBeHb

11 kaacc. 1 4 B Hee110, Beero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMsl

11 kaacc. 102 4, u3 HUX 8 4 — pe3epBHOE BpeMsl

Tema 1. DBoJIOLMOHHAA OMOJIOTUHA

IBOJTIONMOHHAA OMOJIOTUA
[IpenmnochlIKi BOSHUKHOBEHHS 3BOJTIOIMOHHON TCOPHH.

DOBOJIIOLMOHHAs Teopus U e€ MecTo B buonoruu. Bausaue
9BOJIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CaupnerenbcTBa sBooLuu. [laneonTonornueckue:
MIOCJIEZIOBATEILHOCTD TOSBJICHUS BUOB B MTAJI€OHTOJIOTMUYECKOM
JIETONHUCH, TTepexoaHble popMbl. buoreorpaguueckue: cXoacTBo U
paznuune ¢ayH u ¢Iop MaTepUKOB U OCTPOBOB.

OMOPHOIOTHYECKHUE: CXOACTBA U Pa3IHUUs SMOPHOHOB pa3HbIX BUIOB
I03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE,
aHAJIOTUYHBIE, PYIUMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJIEKYISPHO-
OMOXUMHUECKHUE: CXOICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0O0IMYECKHX ITyTeH y BCEX OPraHU3MOB. DBOIOLIMOHHAS
teopus Y. JlapeuHa. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBIDKYIIME CHITBI SBOJIOLIMH BUJIOB 110 [lapBUHY (M30bITOUHOE
pa3MHOKEHHE NPU OTPaHUIEHHOCTU PECYPCOB, HEOIpeIeIEHHAS
M3MEHYMBOCTb, 60pb0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBoonnu (CTI) u e€ 0OCHOBHbIE MOJIOKEHHUS.
MuxkposBonrorus. [Tomynsauus Kak eIMHUIA BUA U 3BOTIOLUH.

JIBrokymue cuitbl ((pakTophl) SBOIIOIUN BUIOB B PUPOJIE.

3aposkaeHye U pa3sBUTHE YBOJIONMOHHLIX HIPEACTABJICHUN B
ouogoruu Dsoronronnas reopust Y. Japsuna. [Ipeanocbuiku
BO3HHUKHOBCHHUA JaPBUHHU3MA. >KI/13HI) 1 HAY4YHaiA JCATCIIbHOCTD q

2 l dpBHUHA.

JBmwxympe cvibl 3BoaOMY BIa0B 110 Y. JlapBuHy (BEICOKas
MHTEHCUBHOCTDL PA3MHOKEHHS OpraHM3MOB, HACJIEICTBEHHAS
H3MEHYUBOCTD, 00pb0a 3a CYIIECTBOBAHHUE, ECTECTBEHHEIN U

HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuarernueckoi Teopu sporonuu (CTDO). HelitpanbHas
Teopus SBoJONKH. CoBpeMEHHAS SBOJIOIMOHHAS OMoJIOTHs. 3HAYCHUE
9BOJIIOIIMOHHON TEOpHUHU B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON
KapTHUHBI MHpA.

JIleMOHCTpAIIMH

IHoprpernl: Apucrorens, K. JInnnei, XK. b. JJamapk, 3. XK. Cenr-Unep,
K. KwoBgre, Y. Jlapsun, C. C. Uersepukos, M. . IIImanerayses, JIx.
Xonnaeiin, J1. K. benses. Tabuuin! 1 cxeMbl: «CHucTeMa )KUBOH IIPUPOJILI
(mo K. JIunHew)», «JlecTHHIIA KUBEIX cymecTB (1o JIaMapky)»,
«MexannsM (HopMHUPOBaHHUS IPUCIIOCOOIEHHI YV PACTEHUN H )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema Mapmpyra nyremectsus Y. JlapsuHay,
«Haxonku Y. JlapBuHay, «P@opMbI 00pEOBI 3a CYIIIECTBOBAHUEY,
«IToponpl ronyoei», «MHoroodpasue KyIbTYPHBEIX (hOPM KaIlyCThI»,
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MyTanoHHBIH MPoLEecc 1 KOMOMHATUBHAS U3MEHYMBOCTb.
[TonynsunoHHbIe BOIHBI U Apeid reHoB. M3omsanus 1 Murpamus.

EcTtecTBenHbIN 0TOOP — HanpaBIsSIONIUN (HakTop dBOTOIUNA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[IprcnocobaeHHOCTh OPraHU3MOB KaK pe3yabTar 3Boitonuu. [Ipumepsl
MPUCTIOCOOICHH Y OpraHu3MoB. ApoMopd 036l U UANO0ATANTALIUH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHOBHBIE (POPMBI
BHI000pa30BaHus: TeorpaduaecKoe, IKOJIOTHIECKOE.

Makpossomonus. @opMsl HBONTIOLMU: (PUIIETHYECKas!, TUBEPreHTHas,
KOHBEpPreHTHas, napaienbHas. HeoOparuMocTh SBOMIOLUH.

HpOI/ICXO)KI[CHI/Ie OT HECCIICIUAIIM3NUPOBAHHBIX IMTPEIKOB.
Hporpeccnpy}omaﬂ cricnyaan3anus. AI[aHTI/IBHaH paauanus.

JdemoHcTpanum:

Hopmpempwi: K. Jlunnet, XK. b. Jlamapk, Y. Japsun, B. O.
Kosanesckuii, K. M. bap, 3. I'ekkenb, @. Mromnep, A. H. Cesepiios.

Tabnuywl u cxemol: «Pa3BuTHE OPraHMYECKOTO MUPA HA 3eMIIe»,
«3apobIIIy TO3BOHOYHBIX KUBOTHBIX)», «APXEONTEPUKCY, «DOPMBI
00pBOEBI 3a cyliecTBOBaHUE», «EcTecTBeHHBII 0TOOPY, «MHOT000Opasue
COPTOB pacTeHui», «MHOrooOpazue mopoJ JKUBOTHBIX», «[lomynsmuny,
«MyTannoHHas ©3MEHYUBOCTEY; «ApoMopdo3bl», «Mnnoamsantanum,
«O0mas ereneparus», «/IBmxyime cuiisl d3Bomonun», «Kapra-cxema
Mapiipyta myremectsus U. [lapsunay, «bopnba 3a cyiecTBoBaHue»,
«[IpucnocobneHHOCTh OpraHnu3MoBY, «I eorpaduueckoe
BH1000pa30BaHKEY, «IKOJIOTHUECKOE BUI000PA30BAHUE.

Obopyoosanue: KOJUIEKIHS HACEKOMBIX C Pa3IMUYHBIMU TUTIAMU

«[Topojipl JOMAIIHUX KUBOTHBEIX», «CxeMa 00pa3oBaHUs HOBBIX BHJIOB
(mo Y. JapBuny)», «CxeMa COOTHOIIEHUS JABIDKYIIUX CHJI DBOJIIOIIINY,
«OCHOBHBIE ITOJI0KEHUS] CHHTETHUYECKON TEOPHUHU DBOIIOLIAN.

MHuUKpPO3BOJIOIMS U €€ pe3yJbTarhbl

[onyisinus Kak djIeMeHTapHas earnHuIa dBoaolri. CoBpeMeHHEBIE
METObI OLIEHKH T'€HETHYECKOI0 Pa3HO00pasHs U CTPYKTYPEI
nonyisiuuii. U3mMenenue reHooH1a MNONYIISILMY KaK SIEMEHTApHOE
SBOJIIOLMOHHOE SIBJICHME. 3aKOH I'eHETHUYECKOro paBHOBecus JIK.
Xapau, B. BaiinOepra.

DieMeHTapHble (haKTOPbI (ABMIKYIIHME CHJIbI) DBOJIOIMNA. MyTallMOHHBIA
npoiecc. KomOunarnsHas n3MeHYMBOCTD. JIpelid reHoB — caydaiHbie
HEHAIpaBJIEHHbIE H3MEHEHUS YaCTOT ajuleed B monyaaugx. D dhexr
ocHoBarenad. Db ekt OYTHLUIOYHOr0 TopablKka. CHIKEHUE
TEHETHYECKOI0 pPa3Ho0o0Opa3us: NPHYMHLI M cIeACTBHUA. [IposBaeHue
a(ddekra apeiida reHoB B 00JBIINX U MAJBIX NONYIAUIX. MHUIpaIliH.
Wszonsauus nonyisiuii: reorpadudeckas (MpOCTPaHCTBEHHA ),
onosornyeckas (PEOPOAYKTUBHAL).

EcTecTBeHHBIN 0TOOP — HaNpaBJISIOMIHA (akTop 3BOJIOHNHA. POPMEI
€CTECTBEHHOIO 0TOOpAa: JIBMIKYIIHM, CTAOMIM3UPYIOIIHIA,
paspeiBaromuii, (nu3pyntusHelii). ITomosoi or6op. Bo3HukHoOBeHHE U
DBOJIIOIHS COLMAILHOIO MOBEAEHNS JKUBOTHEIX. IIprcnoco0aeHHOCTD
OPraHu3MOB KaK pe3yJabTaT MUKPOJ3BOJIOIMH. BO3SHUKHOBEHHUE
PUCIIOCOOIEHUI Y OpraHmu3MoB. ApoMoph 035l X HAHOAJANTALIHH.
[IpuMepsl npHrcIIocoOIeHUH Y OPraHU3MOB: MOP(OIOTHUECKHE,
(hU3HOIOrNYECKUE, OMOXUMHYECKUE, IOBEAECHUYECKHE.
OTHOCHTEIBEHOCTE NPUCIIOCOOIEHHOCTH OPraHu3MOB.

Bua, ero xpurepuu ¥ cTpykrypa. Bumooopa3oBadue Kak pe3yiabrar
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OKpacKu; Ha0Op MJIOA0B U CeMsH; KOJeKIHs «[I[pumMepsl 3aMTHBIX
MPUCTIOCOOTICHUH Y )KUBOTHBIX»; MOJIeNb «OCHOBHBIEC HAIpaBIICHUS
IBOJIIOLIUMY; 00BbEMHAs MozeIb «CTpoeHHe TOJI0BHOTO MO3Ta
MO03BOHOYHBIX». buoreorpaduyeckas kapra mupa; KommieKus «OopMel
COXPaHHOCTH MCKOMAeMbIX )KMBOTHBIX M PACTEHUI»;
MozenpanmIuKanus «Ilepekpéct XxpoMocoMy; BIaKHbIE TIperapaThl
«Pa3Butne HacekoMoroy, «Pa3BUTHE JIATYIIKN); MUKPOIIpENapaT
«Jlpo3odurna» (Hopma, MyTarui GOpPMBI KPBLIIHEB U OKPACKHU TETA).

JlaGopaTropHble U MpaKTUYecKne PadoThl:

Jlabopamopnas paboma Ne 1. «CpaBHEeHHE BUJIOB 10
MOP(OJIOTHUECKOMY KPHUTEPHIOY.

Jlabopamopnas paboma Ne 2. «Onucanue NpucocoOIeHHOCTH
OpraHu3Ma U e€ OTHOCUTEIBHOTO XapaKTepar»

MHUKPOIBOIIONNH. W30S — KIHYEBOM d)aKTOD BI/I,Z[006Da3OBaHI/ISI.
IIVTHIICHOCO6LIBHﬂOO6Da3OBaHHﬁZaHHOHaTDquCKoe
(FGOFD3¢HHGCKOG),CHMHﬁTDquCKOG(BKOHOFHHGCKOQL «MT'HOBCHHOC»
(HOHHHHOHﬂH3aHHH,FH6DHﬂHBaHHﬂ)”HHHTCHBHOCTB3BQmOHHOHHHX

IIPOLIECCOB.

Mexanu3Mbl (hOpMHPOBaHUs OMOJOTMYECKOr0 pasHoobpasus. Poib
JBOIIOILIMOHHON OMOJIOIHMH B pa3pabOTKE HAYYHBIX METOAOB COXPAaHEHHS
Ooropa3zHoo6pasus. MUKPOIBOIIOLMS M KOOBOIIOLMS IIaPA3UTOB U UX
X03s51€B. Mexanu3Mbl (HOPMUPOBAHKS YCTOMUYMBOCTH K aHTHOMOTHKAM U
CI10co0bI 00pBOEI ¢ Hell. JleMoOHCTPALHH

IHoptpetnr: C. C. YUerBepukos, D. Maiip.

Tabaune! ¥ cXeMbl: «MyTallMOHHAs U3MEHYHUBOCTEY, «I[JonynsinoHHas
CTPYKTYpa Bruaay, «CxeMa nposBIeHUS 3aKkoHa Xapan—Baiaoepray,
«JIBMDKYIIIHE CHIIBI DBOIOIUNY, «DKOJIOTHYECKAs U300 ONYISIHI
ceBaHCKOH (popenny, «I'eorpaduueckast H30ISALMS TUCTBEHHUIIBI
CHOMPCKON M JIMCTBEHHMIILI JayPCKOM», «[1onyasIinOHHEIE BOJIHBI
YUCJIIEHHOCTH XUIIHUKOB M JKEPTBY, «CxemMa IeHCTBUSA €CTECTBEHHOIO
otOopay, «PopMbl 00PLOLI 3a cylIecTBOBaHUEY, «HAYCTpUATLHBIA
MenaHu3My, «KuBble BckonmaemMbley, «[JOKpOBHUTEILCTBEHHAS OKpPACcKa
JKMBOTHBIX», «I[Ipeaynpesxaaronas oKkpacka )KUBOTHBIX Y,
«DPU3NOTOrHYSCKHE aganTanumy, «IIpucmoco0I€eHHOCTL OPraHu3MOB 1
€€ OTHOCUTENBbHOCTEY, «Kputepnu Buaay, «BUIIbI-IBOMHUKN),
«CtpyKTypa BHjaa B npupojae», «CrocoObl BUI000pa30BaHUY,
«l"eorpatbnyeckoe BUI000pa30BaHUE TPEX BUJIOB JIAHABIIICH,
«IKOJIOTHYECKOE BU000Pa30BaHKE BUAOB CHHUID, «ITOIUIION b
pacTeHniiy, «KanycTHO-peaeYHbIi THOPUIY.

O0opynoBaHue: repdapuy pacTEHUN; KOJUICKIIMA HACEKOMBIX; Yy4yelia
[ITULL ¥ 3BEPEN ¢ OpUMEPAMU PA3JIUYHbBIX [IPUCHOCOOIECHHUI; Yyyyela
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OTUIl 1 3B€D€I>'I Pa3HbIX BUIOB, rep6ap1/11/1 DaCTeHI/Iﬁ OJIM3KUX BUJOB,
06Da30BaBH_II/IXCH Pa3JIn4YHbIMH CII0CO0aMH.

JIabopaTopHbIe H IPAKTHYECKHE PADOTHI

l.JJabopaTopHaspaborTa «BpisIBIeHHE U3MEHUUBOCTH Y
0c00€eil OJTHOrO BUIAY.

2.JlabopatopHasispaboTa «IpucnocoliieHust OPraHu3MOB U UX
OTHOCHUTEIbHAS 11E1ECO00PA3ZHOCTHY.

3.Ha6ODaTODHaHDa60Ta<<CDaBHCHI/IeBI/II{OBHO
MO‘D(bOJIOFI/I‘ICCKOMV KPUTCPHIO».

Makpo3BoJIIOINA H €€ Pe3VIbTAThI

MeToasl U3y4eHUS MaKpOodBOTIONHH. [1ajIeOHTOI0rnYeCKHE METOIBI
H3ydeHus 3Bomaroun. Ilepexoannie GopMbl U PUIOTEHETHYECKUE PSIIBI
opranu3MoB. buoreorpahuieckue METOIBI H3YYEHHS DBOIIOIINH.
CpaBHenue (haopsl U (payHbl MATEPUKOB M OCTPOBOB.
buoreorpadunueckue obmactu 3eMiid. BUIBIDHIEMHUKHU U PETUKTEL.

OMOPHOIOTrHMUECKHE U CPABHUTENLHO-MOP(HOIOTNUYECKHE METOILI
HM3YYEHUs] DBOMIONNHN. [ eHeTHUeCKHE MEXaHU3MBI DBOJIFOIIMY OHTOT€HE3a
M MOSIBJIEHUS DBOJIIOIIMOHHEIX HOBIIECTB. | OMOJIOTHYHEBIE U
aHaJIOTHMYHBIE OpraHbl. PynrMeHTapHBIE OpraHsl M aTaBU3MEL
MoneKyisIpHO-TeHETHUECKHUE, OMOXUMHUYECKHE I MATEMATHYECKIE
METOJBI M3YYEeHUs DBOMONNN. ] oMosornynble redsl. CoBpeMEHHBIE
METOJBI IOCTPOEHUS (PUIOTEHETHYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MYTAIIUH U 3BOJIOLMS reHoMOB. O01ume
3aKOHOMEPHOCTH (mpaBmiia) dBodronuy. [IpuHmun cMeHb! GYHKIIHII.

HeoOparuMocTh 3BoOIMN. A antuBHasg paguanys. HepaBHOMEpHOCTH
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TEMIIOB 3BOJJIIOIINH.

JleMOHCTpalIuH

IHoprpeter: K. M. Bap. A. O. KoBanesckuit, ®. Mrosuiep, D. [ eKKeb.

Tabmuubl U cxeMbl: «PHIIOTEHETHYECKUN P JIOMIA N, KApPXeo-
[ITEPUKCY, «3Bepo3yObIe A1epbly, «Creronedansy, «PUHHODUTEDY,
«CeMeHHBIE TATOPOTHUKNY, «broreorpadhuueckue 3046l 3EMIIN,
«Jpetid KOHTUHEHTOBY, «PemukTey, «HavyanpHbIe cTaAuu
SMOPHOHATIBEHOIO PA3BUTHUS O3BOHOYHBIX JKMBOTHBIXY, «] OMOJIOTHYHBIE
W aHAJIOTHYHBIC OpPraHbl», «PYIUMEHTEI», « ATaBHU3MEIY,
«XpOMOCOMHBIE HA0OPEI YeJIOBEKA U IIIUMIIaH3€e», «[J1aBHEIE
HaIpaBJIeHUs 3BOJIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH DBOTIOLIHNY).

O0opyoBaHue: KOJUIEKIINN, TepOapru, MYISIHKH UCKOIIAEMBIX OCTATKOB
OPraHnu3MOB. MVIISIDKH TOMOJIOTMYHBIX, AHAJIOTHYHBIX, PYAMMCHTAPHBIX
OpPraHoOB U araBU3MOB: KOJUIEKIINHA HACEKOMBIX.

Tema 2. Bo3HUKHOBEeHUE U

pa3BuTHe KU3HU HaA 3emJie

Bo3HUKHOBEeHHE T Pa3BUTHE )KU3HU HA 3emuite

,HOHay‘-IHI:vle MMpEACTABJICHUA O 3apOXKICHUHU JKU3HU. HaquBIe TUIIOTE3bI
BO3HUKHOBEHHS KHU3HM Ha 3emile: aOHOTeHe3 U MMaHCIICpMHUA.
XHUMHUYECKas SBOIIOIHUS. AOUOTeHHBIN CUHTE3 OpTraHUYCCKUX BCIICCTB
N3 HCOPTaHNYCCKUX. 3KCHepI/IMCHTaHBHOC MOATBECPKACHUC

XUMHUYECKOH 3Botonuu. HauyanbHbI€ ATambl OHOJIOrHYECKOM OBOJIFOIIHH.

I'mnore3a PHK-mupa. @opMupoBanre MeOpaHHbBIX CTPYKTYp H
BO3HMKHOBEHHUE ITPOTOKIIETKU. [IepBbIe KIETKHU U UX DBOJIOLIMS.
@opMUpOBaHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xxu3HM Ha 3eMiie IO 3paM U epHoaM.

IIponcxoxnenue u pa3BuTHE JKM3HU HA 3emJie

Hayunble runotes3sl MpOMCXOXKACHUS )KU3HU Ha 3emiie. AOnoreHes u
nascrepmus. JlIoHayyHbIe IPEACTABICHUS O 3aPOXKACHUY KU3HU
(xpeanoHn3M). ['unoresa MNOCTOSHHOTO CAMO3aPOXKACHUS JKU3HHU U €€
onposepxkenue onbitaMu O. Peau, JI. Cnannannanmy, JI. [1actepa.
[TpoucxoxkaeHne KU3HU U aCTPOOUOJIOTHS.

OCHOBHBIE 3Tarbl HEOpPraHu4YeCcKoi IBosonK. [lnanerapuas (reo-
JIOTUYECKAst) SBOTIONHUSA. XUMHYECKast YBOIOIHS. AOMOTEHHBIN CUHTE3
OpraHMYeCcKuX BenecTB U3 Heopranndeckux. OnsiT C. Munepa u I.
IOpu. O6pazoBanue momMepoB U3 MoHOMEpoB. KoareparHas
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Karapxeii. Apxelickas u IpoTepO30icKas 3phbl.

[Taneo3oiickas spa u €€ nmepruoabl: KeMOPUHCKHIA, OPTIOBUKCKUH,
CUJIyPUICKHI, IEBOHCKUM, KAMEHHOYTOJIBHBIN, IEPMCKUH.

Me3so30lickast spa U €€ epruoibl: TPHUACOBBIM, FOPCKUI, METTOBOM.

Kaiino3zolickast 3pa u €€ nepuozsl: NajaeoreHOBbIN, HEOT€HOBBIN,
aHTpOHOFGHOBBIﬁ. XapaKTepI/ICTI/IKa KJIImMara U rcoJIOrmt4ycCKux
niporieccoB. OCHOBHBIE 3TAITbI IBOJIOIMH PACTUTEIHLHOTO U )KUBOTHOTO
Mupa.

Apomopdo3sl y pacTenuit u ;kuBOTHBIX. [losiBIEeHME, paciBeT U
BBEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro Mupa Kak oTpaxeHue 3Botolnu. OCHOBHbIE
CUCTEMATHUYECKHE IPYIIbI OPTaHU3MOB.

3BOJ’IIOI_[I/I$I YCJIOBCKaA. AHTpOHOJ’IOFI/IH KaK HayKa. PazButune
HpCHCTaBHeHI/Iﬁ O IMPOUCXOKACHUN YCIIOBCKA. MeTtonasl N3YUYCHU
AHTPOIIOTCHE3a. CXOI[CTBa " pa3jinuus 4CJIOBCKA U KUBOTHBIX.
CucreMaTHYeCKOE IOJIOKSHHE YEIOBEKA.

JiBmxymue cuibl (pakTopsl) aHTponoreHe3a. Hacnencreennas
M3MEHYUBOCTb U €CTECTBEHHBIN 0TOOp. OO1IeCTBEHHBIN 00pa3 KHU3HHU,
M3TOTOBJIEHUE OPYAUH TPyZa, MBILUIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU HBOJIIOIIMH YEJIOBEKA: aBCTPATIOMUTEKH,
Yenosek ymenslii, Uenosek npsamoxoasimumii, Yenosex
HEaHAEPTAIbCKUH, YenoBek pazymMHblil. Haxoaku nckonaeMbix
OCTaTKOB, BpeMsl CYIIIECTBOBAHMSI, 00JIaCTh pacpOCTpaHEHHUs, 00bEM
TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHUS.

Yenoseueckne packl. OCHOBHBIE OOJIBIIINE PACHI: €BPONICOMTHAS

runore3a A. Y. Onapuna, rumnore3a nepBuIHOro OynboHa JIK.
XonpelHa, resetnueckas runoresa I. Mémnepa. Pudosnumsl (T. Uek) u
runore3a «mupa PHK» V. Tun6epra. @opmupoBanue MmemMOpaH u
BO3HMKHOBEHUE MPOTOKJIETKU. VicTopust 3eMiu 1 MeTOAbI €€ N3y4YeHHUS.
Hckomaemplie opranndeckue octarku. [ €oXpoHonorus u €€ MeTobI.
OtHOcHUTENbHAA U a0COJIIOTHASI TEOXPOHOIOTHS. [ e0XpoHOIOTHUecKast
1IKaJja: 30HbI, 3Pbl, IEPUO/bI, FTTOXH.

HauanbHbie aTanbl oprannyeckoi sBomouuu. [losBiaeHue u 3BoIONUs
MEPBBIX KJIETOK. JBOOLUA MeTabonu3Ma. Bo3HUKHOBEHHE MTEPBBIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIOT MEPBBIX
Ha 3emie coobmiecTB. CTpomaronuThl. [IpokaprOTh U 9YKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOIOLIMOHHOE
MMPOUCXOKIACHNEC BUPYCOB. HponcxomneHHe MHOTI'OKJIETOYHBIX
OpTraHu3MoOB. Bo3ankHOBEHNE OCHOBHBIX T'pyIiin MHOTOKJICTOYHBIX
OpTaHHU3MOB.

OCHOBHBIE 3Tarbl BOJIOIUN BBICHINX pacTeHUuH. OCHOBHBIE
apomop¢ho3bl pacTenuii. Berxon pactenuii Ha cymry. [losBnenue
CIIOPOBBIX PACTEHUM U 3aBO€BaHUE UMU Cylu. CeMEHHBIE paCTEHUSI.
[IpoucxoxaeHre IBETKOBBIX PACTECHUN.

OcHOBHBIE 3TaIlbl 3BOIOIUH )KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
KHUBOTHBIX. Benackas gayna. KemOpuiickuii B3pbIB — MOSIBICHHE
COBPEMEHHBIX TUNOB. IlepBble XOpAOBbIE )KUBOTHBIE. JKU3HB B BOAE.
OBosonus M03BOHOUHBIX. [Ipoucxoxenre ampuoOuit 1 penTuiIni.
IIpoucxoxaeHne MIIEKOITUTAIOIMX U NTUL. [IpuHIMI Ki1ro4eBoro
apomopdo3za. OcBoeHne 6€CcrI03BOHOYHBIMU U TO3BOHOYHBIMHU
KMBOTHBIMH CYyIIH.

PazBuTue xu3HU Ha 3eMJie 1O 3paM U NIEPUOIaM: apXeu, MpoTepo30H,
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(eBpa3uiickasi), HErpo-aBCTpAIONAHAs (IKBATOpUAIbHAs),

MOHTOJIOH THAS (a3UaTCKO-aMepUKaHCKast). UepThl MPUCIOCOOICHHOCTH
MPEICTaBUTEIICH YEIOBEUECKUX pac K YCIOBHUAM CYIIECTBOBAHUS.
EnuncTBO venoBeueckux pac. Kpuruka pacuzma.

JdemMoHcTpanuu:

Tlopmpemui: ®@. Pean, JI. Ilactep, A. U. Onapun, C. Mumnep, I. 1Opu,
Y. HapsuH. Tabnuywst u cxemwvl: «Bo3aukHOBeHUE COTHEYHON
CUCTEMBI», «Pa3BuUTHE OpraHU4YeCcKoro Mupay, «PacturenbHas KJIeTKay,
«KuBotHas kieTkay, «[Ipokapuornueckas kieTka», «CoBpeMeHHas
CHUCTEMA OPraHUYEeCKOro Mupay, «CpaBHEHUE aHATOMUYECKHUX YEPT
CTPOCHHMSI YETIOBEKa U YEJIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa
MaJCOHTOJIOTUYECKUX HAXOIO0K MPEIKOB COBPEMEHHOTO YEJIOBEKA,
«/IpeBHelmmue monn», «/pesHue monn», «llepBbie COBpeMEHHBIE
moany, «Henopeueckue paco».

Obopyoosanue: mynsixu «IIpoucxoxienue yenoBeka» (OrOCTbI
aBCTPAJIONUTEKA, MTUTEKAaHTPOIIa, HEaH JepTallblia, KPOMAaHbOHIIA);
CJICIIKY WJTM U300pa)kKeHUs] KAMEHHBIX OpyAUN EpBOOBITHOTO YEJI0OBEKa
(xamMHM-yOMIIIEpHl, pyOuia, ckpebiia); reOXpOHOJIOrHUecKas TabInLa;
KoJuTeKIust «@OpMbI COXPaHHOCTH MCKOTTAEMBIX JKUBOTHBIX U
pacTeHHI».

JlaboparopHble M NpaKTH4YeCKHEe PA0OTHI:

Ipaxmuueckas paboma Ne 1. «I3ydeHne UCKOTIaeMbIX OCTATKOB
pacTEeHUH 1 KUBOTHBIX B KOJUICKIIHSX).

Oxexypcus « IBONIONUS OPTaHUYECKOTO MUpPa Ha 3emiie» (B
€CTECTBEHHO-HAY4HbIN WJIN KPAacBEAUECKUNA My3€H).

najueo30i, Me3030i, kaitHo30i. O0Ias XapakTeprucTHKa KJIMMara 1
reoJIoruueckux npoueccos. [losBieHne u pacuBeT XapaKTEPHbBIX
OpPraHu3MoB. YIieoOpa3oBaHHE: €ro YCIOBHs U BIUSHUE HA Ia30BbIH
coCTaB aTMOCQEPHI.

MaccoBblie BBIMHPaHHSI — KOJOTHYECKHE KPU3UCHI IIPOIILIOTO.
[Ipu4uHBI 1 CIIeACTBHUS MacCOBBIX BhIMUpaHuil. COBpeMEHHBIH
IKOJIOTUYECKHI KPU3HC, ero ocodeHHocTu. [Ipobiema coxpaHeHust
OuopazHooOpasus Ha 3emIe.

CoBpemeHHast cuctemMa opranndeckoro mupa. [punnursl
KJaccu(puKauy oprann3MoB. OCHOBHBIE CHCTEMATUYECKHE TPYIIITBI
OpraHu3MOB.

JemMoHcTpanuu

[Toptpetsr: ®. Penu, JI. Cnannanuanu, JI. [lactep, Y. 1. Meunukos, A.
. Onapun, [x. Xonnein, I. Mémnep, C. Mumnep, I'. IOpu.

Tabmume! u cxeMbl: «CxeMa omnbita @. Penny, «Cxema onbita JI.
[TacTepa no M3y4eHUI0 caMO3apOXKICHHS )KU3HN», «CxemMa onbita C.
Munnepa, I'. FOpu», «9Tansl HEOpraHUYECKON BOJIOLIMM,
«I'eoxpoHonornueckas mkana», «HauaabHble 3Tanbl OpraHUu4ecKou
ABONIONIUNY, «Cxema 00pa30BaHMs SYKapHOT MMyTEM CHMOUOTEeHEe3a,
«Cucrema )uBOM pupoas», «CTpoeHue BUpyca», «ApoMopdo3bl
pacteHuii», «PuHHOPUTH», «OIHOKIETOUHBIE BOJIOPOCIH,
«MHOTOKIeTOUHbIE BOAOPOCINY, «Mxu», «[lanopoTHUKN»,
«l'onocemenHsbie pacTeHus», «OpraHbl IBETKOBBIX pACTEHUI», «Cxema
Pa3BUTHUS KUBOTHOTO MUPA», KAPOMOP(]O3bI JKUBOTHBIX»,
«IIpocreimmey, «KuieuynononoctHeiey, «l[1mockue yepuy,
«Unenuncronoruey, «PriOb», «3eMHOBOAHBIEY, «[IpecMbIKaronecs»,
«IItuupy, «MiekonuTaromuey, «Pa3BuTue *KU3HU B apXEHCKON Ipey,
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«Pa3BuTHe )KU3HU B IPOTEPO30MCKON Ipe», «Pa3sBuTHE KU3HU B
1aJICO30MCKOU 3pey, «Pa3BuUTHE )KU3HU B ME3030MCKOU pey, «Pa3Burtue
JKU3HU B KallHO30MCKO 3pe», «CoBpeMEeHHasi CUCTEMa OpPraHU4eCKOro
MUDPAY.

Ob6opynoBanue: repOapuy pacTeHUN Pa3IUYHBIX OTAEIOB; KOJUIEKLIUU
HACEKOMBIX; BJIa)KHbIE MPenapaThl )KUBOTHBIX; PAKOBUHBI MOJLTIOCKOB;
KOJUIEKIIH UTTIOKOXKHX; CKEJIeThI TO3BOHOYHBIX KUBOTHBIX; dydelna
NITUI] ¥ 3Bepei; KOJUIEKIIMH OKaMEHEJIOCTEH, MOJIe3HBIX UCKOMAeMBbIX;
MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

JlaGopaTopHble ¥ NPaKTHYEeCKHE PA0OThHI

l.BupryansrunasnabopaTtopHasipaborTa
«MonenupoBanue onbiToB Musuiepa—HOpu 1o nzyueHuto abHOreHHOTO
CHHTE3a OPTraHUYECKUX COCIMHEHUI B MIEPBUYHON aTMocdepe.

2.JJabopaTtopHaspaborTa «M3yueHue u onucanue
MCKOTIa@MbIX OCTATKOB IPEBHUX OPTaHHU3MOB.

3.lIpakTtuueckaspaborTa «M3ydeHne ocoOeHHOCTEH CTPOEHHUS
pacTeHU pa3HbIX OTAEIOBY.

4. MlpaktuueckaapaborTa «3ydenue ocobeHHOCTEN
CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

IIpoucxoxaenue 4ejioBeka — aHTPONOreHe3
Paznensr u 3agaum aHTPOIIONOTHU. METOIBI aHTPOIIOIOTHH.

CTaHOBJIIEHHE MPENICTABICHUN O TPOUCXOKICHUHN YEIOBEKA.
Penuruno3nsie Bo33peHusi. CoBpeMeHHbIE HAyYHbIE TEOPUH.

CXOIICTBO Y€IOBEKA C KUBOTHBIMU. CHCTEMATUUECKOE IOJIOKEHUE
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yetoBeka. CBUICTEIbCTBA CXO/ICTBA YETIOBEKA C )KUBOTHBIMH:
CPaBHHUTEITHLHOMOP(OIOTHIECKIE, SMOPUOIOTUIECKHE, (PU3HOIIOTO-
6I/IOXI/IMI/I‘-IGCKI/IG, IIOBECACHYCCKUC. OTan4us 4enoBeKa OT KUBOTHBIX.
HpﬁMOXO)KI[eHI/Ie N KOMIIJICKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta M BTOPOW CUTHAJIbHOM CHCTEMBI.

JBuxyiiue cuibl (pakTopel) aHTPONOTeHe3a: OHMOIOTHUECKHE,
couuanpHbie. COOTHOIIEHNE OMOIOTMYECKUX M COIUANBbHBIX (DAKTOPOB B
AHTPOTIOTEHE3E.

OcHoOBHBIE CTaIUN aHTpoNoreHe3a. PaHHue yenoBekooOpa3HbIe
00e3bsiHbI (IPOKOHCYIIbI) ¥ PAHHUE NOHTUABI — OOIIHE MPEIKU
4eJI0BEKOOOpa3HbIX 00€3bsH U Jro/Iel. ABCTPAJIONUTEKN — JABYHOTHE
MIPENKY JIFo/Iel. YenoBeK yMelbli, IEPBbIE U3TOTOBICHUS OPYAUN TPY/a.
YenoBek NpsAMOXOJSAIIMNA U TIEPBBIN BBIXOJ JtO/EH 3a Ipeesibl AQpHUKH.
Yenoek reiaenb0eprckuii — oOIIMiA peIoK HeaH 1epTalIbCKOTO
4eJI0OBEKa U YEJIOBEKA Pa3yMHOro. YenoBek HeaHIepTaIbCKUN KaK BT
JIOZIEN XOJIOQHOTO KiuMara. YenoBek pa3yMHbIN COBPEMEHHOTO THIIA,
JICHHCOBCKHI YeI0BEK, 0CBOEHUE KOHTHHEHTOB 3a npejieniaMu AQpUKH.
ITaneoreHeTrka 1 MajJeOreHOMHUKA.

OBOJIOIMS COBPEMEHHOT0 uesoBeka. EcTtecTBeHHBbIN 0TOOp B
MOMYJSIITUAX YelToBeKa. MyTalMOHHBIN TPOIIECC U MOTUMOPHU3M.
[TonynsunoHHbIE BOJIHBL, Apeii() TeHOB, MUTpALUI U «3PPEKT
OCHOBATeJIsH» B MOMY/SAIUAX COBPEMEHHOT0 uenoBeka. Yenopeueckue
pacsol. [lonsitue o pace. bonbiiue pacel: eBpornieonHas (eBpasuiickas),
aBCTpaJo-HETPOUIHAS (PKBATOPHAIIbHAS ), MOHTOJIOMTHAS (A3MaTCKO-
amMepuKaHcKasi). Bpems u myTH paccenenus yeioBeka 1o IJIaHeTe.
EnunctBo uenoBeveckux pac. HayuHas HeCOCTOSTENbHOCTh pacu3Ma.
[TpucnocoOaeHHOCTh YeTOBEKa K Pa3HBIM YCIOBHAM OKPYKaIOIeh
cpenbl. Bnusiaue reorpadudeckoil cpesl U apeiida reHoB Ha
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MOPQOJIOTHIO ¥ (PU3HOJIOTHIO YETOBEKa.

MexauCIUIUTMHAPHBIE METOJIBI B PU3HUECKON (OMOIOTHYECKOi)
AHTPOIIOJIOTUH. DBOJIFOLIMOHHAS AHTPOIIOJIOTHSI U TIAJICOAHTPOTIONOT UsI
YeJI0BEYECKHX MOMYISIUi. bruocolmanbHbie uccieoBaHus IPUPOJIBI
yesoBeka. MccnenoBanue KO3BOMONUU OUOJIOTHYECKOTO U COIUAIBHOTO
B YEJIOBEKE.

JdeMoHcTpamun
IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Poruackuii, M. M. I'epacumos.

Tabmuib! u cxembl: «MeToabl aHTPOOIOTHHY, «[ 0JTOBHON MO3T
yesoBeKay, «denoBekooOpa3Hble 00e3bsHbI», «CKeNeT YyeloBeKa U
CKeJeT muMnan3e», «PyInMeHThI U aTaBU3MBbD», «J{BIDKYIINE CHUITBI
AHTPOINOreHe3a», « IBOJIIOIIMOHHOE JIPEBO YEJIOBEKAY,
«ABcCTpanonuTek», «4enoBek ymenslii», «HenoBek MpsMoXoIsuInii»,
«/lenncoBckuit yenoBek» «Heannepranbus», «KpoMaHbOHIBIY,
«[Ipenku yenoBeka», «ITarbl SBOJIIOLMU YeJIOBEKay», «Pachl yemoBeka.
OOGopynoBaHue: MYJISHKH OKAaMEHEJIOCTEH, TPEAMETOB MaTePHUATbHOM
KYJBTYpBI IPEIKOB YEJIOBEKa; penpoAyKuuH (¢pororpadun) KapTUH C
MU(DOJIIOTUYECKUMHU U OUOJIEHCKUMHU CIOKETaMU MTPOUCXOKICHUS
yesoBeka; (pororpaduy HaX0JOK HCKOMAeMbIX OCTAaTKOB YEJIOBEKa;
CKeJIeT YeJIOBeKa; MOJIeJIb Yeperna uyeaoBeKa U yeperna IUMIIaH3e;
MOJIENIb KMCTH YeJIOBEKa M KUCTH IIUMIIaH3€; MOJIENIN TOpCa MPEAKOB
YyeJIoBeKa.

JlaGopaTopHblie M NPaKTUYeCKHUE PadOThI

I.JabopaTtopHaspaborTa «M3yueHne 0COOEHHOCTEH CTPOCHUS
CKeJIeTa YeNIOBEKa, CBSI3aHHBIX C MPSIMOX0XKICHUEM.

2.IlpaktuueckasapaborTa «3ydeHne 3KOTOTHIECKUX
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aJanTali YeI0BEKay.

Tema 3. Opranusmbl 1 OKPYKaIas cpega

OpraHusmbl U OKpy3KaloLas cpeaa

3Konorua Kak Hayka. 3agaumn u pasaenbl 3KoAormn. Metoabl 3KON0OrMYECKUX
nccnefoBaHU. IKONOrMYECKOe MUPOBO33pEHME COBPEMEHHOIO Ye/I0BEKa.

Cpeapl 06MTaHMA OPraHM3MOB: BOAHasA, HA3eMHO-BO3AyLLIHas, NOYBEHHas,
BHYTPUOPraHNU3MeHHas.

Konornyeckue dpakTopbl. Knaccudurkauma skonormyecknx GpakTtopos: abuotnyeckume,
6UOTUYECKME M aHTpoMNoreHHble. [leficTBME 3KON0rMYecKmx GaKTOPOB HAa OPraHU3MbI.
AburoTtuyeckune GakTopbl: CBET, TEMMNEpPaTypa, BAaXKHOCTb. DoTonepnoamnsm.
MprcnocobneHns opraHM3MOB K AeiCTBUI0 abrnoTryeckmx GakTopos. buonormyeckme
pPUTMbI.

Buotuuyeckme dakTopbl. Buabl GBUOTUYECKMX B3aUMOAENCTBUIA: KOHKYpPEeHUMA,
XMLLHMYECTBO, CMMBUO3 1 ero popmbl. MapasnTUam, Koonepauua, MyTyanmsm,
KOMMEHCaNn3m (KBapTUPaHCTBO, HaxN1ebHMYeCTBO). AMEHCaNU3M, HEUTPaNU3M.
3HayeHne BMOTUYECKMX B3aMMOLENCTBUIN A1 CYLLEeCTBOBAaHUA OPraHU3MOB B
NPUPOAHbLIX cOObLLECTBAX.

JKONOTMYECKME XapaKTEPUCTUKM NonynaumMm. OCHOBHbIE MOKa3aTenun nonyiaumm:
YUCNEHHOCTb, NJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpauma. AnHamuka
YMCNEHHOCTU NONYAALUM U € perynsaums.

AemoHcTpauuu:
Mopmpemei: A. Tymbonbar, K. @. Pynbe, 3. [ekkenb.

Tabauyel u cxemol: KapTa «lMprpoaHble 30HbI 3emamn», «Cpeabl 06uUTaHUA
opraHnsmoB», «dotonepunoamnsam», «Monynaumm», «3akOHOMEPHOCTU POCTa
YUCNEHHOCTU NONYAALUU UHDY30PUUTYDENbKUY», «ITnLLeBbIe Lenmn».

JNlabopaTtopHble 1 NpakTMueckune paboTbl:

IKOJOTUS — HAVKA 0 B3AMMOOTHOIICHUAX OPraHU3MOB U
HAJXOPTraHW3MEHHBIX CHCTEM C OKPYKAI0Iel cpexou

3apoxkaeHue U pa3BUTHE dKoa0ruu B Tpynax A. ['vmGoapara, K. @.
Pyipe, H. A. CeBepriosa, 9. I'ekkens, A. Tercau, B. H. Cykauésa.
Paznens! u 3amaun sxogorun. CBI3b DKOJIOTHUH C IPYTUMH HAYKAMM.

Metoasl 3kojioru. Ilosesble HaOMOAEHUA. DKCIIEPUMEHTEI B DKOJIOTHH:
[IPUPOJIHBIE U J1a00paTopHbie. MOACIMPOBAaHUE B YKOJOTHH.
MOHHMTOPHHT OKPY’KAIOMIEH Cpeabl: JOKAJbHBINA, pETHOHAILHEINA 1
[I00AJBLHBIH.

3HaYeHME PKOIOTHUCCKUX 3HAHUM JIJIS YEIOBEKA. DKOJIOTHNUCCKOE
MHPOBO33pEHNE KaK OCHOBA CBSI3EH YEIOBEUECTBA C IPUPOAOIA.
DopMHUPOBAHHUE IKOJIOTHISCKON KYIBTYPhI M 3KOJIOTHYECKOM
T'PaMOTHOCTH HACCJICHHA.

JIeMOHCTpaIlH

I[Moprpers: A. I'ymbonear, K. @. Pyise, H. A. CeBeprios, D. ['ekkenb,
A. Teucnu, B. H. Cykaués.

TaOauIBI M CXEMBL: «Pa3aennl sxonoruny, «MeToapl YKOJI0rumny, «Cxema
MOHHTOPHHTA OKPYKAIOIICH CPEIIBI».

JladopaTopHbIe M IPAKTHYECKHE PA0OTHI

JlJabopatopHasapaborTa «M3yyeHre METOIOB DYKOJIOTHYECKUX
HCCIEOOBaHUNY.

49




JlabopamopHasa paboma Ne 3. «Mopdonornieckne ocobeHHOCTU pacTeHU us
pasHbIX MecT 0buTaHnAY.

JlabopamopHasa paboma Ne 4. «BnuaHWe cBeTa Ha POCT U Pa3BUTME YEPEHKOB
Koneyca».

Mpakmuyeckas paboma Ne 2. «MoacYET NAOTHOCTU NONYAALMIA Pa3HbIX BUAOB
pacTeHuii»

Opranu3Mbl ¥ cpexa 00UTaHus

Oxkonoruyeckue GakTopsl M 3aKOHOMEPHOCTH MX JICHCTBHA.
Knaccubukaiysa S5K0Jori4eckux (hakTopoB: aOHOTHYECKHE,
ouoTHueckue, anrponoreHubple. OOIMe 3aKOHOMEPHOCTH IEHCTBUS
sKoJoruyeckux ¢daxropos. Ilpasuno munnmyma (K. Ilopenrens, 1O.
JIn6ux). TonepaHTHOCTE. DBpHOHMOHTHEIE H CTEHOOMOHTHBIE

OpTaHU3MBL.

Aonornueckue daxropsl. CBeT Kak dKojornueckuii gakrop. JeiicTBue
Pa3HBIX YYACTKOB COJIHEYHOI'O CIIEKTPa Ha OpPraHM3MBbl. DKOJOTHUYECKHE
CPYIIIILI PACTEHUH M )KUBOTHBIX 10 OTHOLIEHHIO K cBeTYy. CUrHaIbHAs
poiib cBeTa. PoTonepuoan3M. TeMneparypa Kak SKOJIOTHYCCKUM
dakrop. JelcTBre TeMiieparyphl Ha opradusMel. IJoMKHIIOTEpPMHBIE U
TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE

OpTraHU3MBbI.

BraxHocTh Kak 3koyiornueckuii dpakrop. [IpucmocobieHus pacTEHHUHI K
Hoaaep KaHUI0 BogHoro oamanca. Kimaccudukaiiys pacTeHUH 1Mo
OTHOLIEHHIO K Boj€. [Ipucnoco0ieHus >KUBOTHBLIX K M3MEHEHHIO
BOJHOTO PEKHMA.

Cpennl 00MTaHNs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AVIIIHAS,
[IOYBEHHAsl, NYOMHHAS ITOAIIOYBEHHAS, BHYTPHOPTaHU3MEHHA.
PU3HKO-XUMHYECKHE OCOOCHHOCTH CpeA OOMTAHUS OPraHU3MOB.
IIpucrocoOaeHns OPpraHM3MOB K JKU3HU B Pa3HBIX Cpeaax.
buonornyeckue putMbl. BHelHue 1 BHYTpeHHNE pUTMBL. CyTOYHBIE U
roAMYHEIE PUTMEL. [IpHcoco0IEHHOCTE OPraHU3MOB K CE30HHEBIM
H3MEHEHHIM YCJI0BUH u3HU. JKu3HeHnHsle hOpMbI OPraHU3MOB.
[oustue o xu3HeHHo# hopMe. XKnusneHuole GOpPMBI pACTEHHI: TEPEBDS,
KYCTapHHMKH, KYCTAPHUYKH, MHOTOJIETHHUE TPABLI, OAHOIETHUE TPABLL
JKusuennnle GOpMBI JKUBOTHBIX : THAPOOMOHTEI, T€OOHMOHTEIL,
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a3po0OnoHTEL. OCOOEHHOCTH CTPOEHHS M 00pa3a KU3HU.

buornueckue @akTopel. Buibl OMOTHYECKUX B3aUMOACHCTBHIA:
KOHKYPEHIIMS, XUIHHYECTBO, CUMOHO03 U ero ¢opMsl. ITapasutusm,
KooIlepanys, MyTYaJIu3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxJieoHn4uecTBo). HeTpoduueckne B3auMoaeCTBUA (TOMMYECKUE,
dhoprueckue, dadpuueckue). 3HayeHne OMOTUYECKUX B3aUMOIEHCTBUI
IJIS CYIIECTBOBAHHUSA OPraHM3MOB B cpeie oouTanud. [IpuHiun
KOHKYPEHTHOTO MCKIIFOUEHUS.

JIeMOHCTpaIH

Ta0nuibl B cXeMbI: «IKOJOruueckue (pakTopbly, «CBETOBOM CIIEKTPY,
«DKOJIOTHYECKHE IPYIIIBI JKUBOTHBIX 110 OTHOIIEHHUIO K CBETYY,
«TenaoKpOBHBIE JKMBOTHBIEY, «XOIOIHOKPOBHBIE YKUBOTHEIEY,
«PU3HOJOTNUECKHUE aalTAIMH YKUBOTHEIX», «Cpeabl 00uTaHus
OPraHu3MOBY, «bHOJOrHYEeCKUE PUTMBLY, «KH3HEHHBIE (DOPMBI
pacTeHniiy, «KnusneHnble GOpMbI JKUBOTHBIX», « IKOCHUCTEMA
M POKOJUCTBEHHOTO JIecay, «IKOCHCTEMAa XBOMHOTIO Jiecay, «Ilemm
MUTaHUAY, « XHIIHHYECTBOY, «Ilapasutusmy, « KOHKYpEHIIHY,
«Cumbmo3y, «kKomMmencanuzmy. O0opyaoBaHue: repOapuu PacTCHUN B
’KMBOTHBIX, IPUCIIOCOOIEHHBIX K BIMSIHUIO PA3IUYHBIX DKOJIOTHYECKUX
(hakTOpOB; repbapru CBETOJIOOUBLIX, TEHETIOOUBEIX U
TEHEBBLIHOCIMBLIX PACTEHHII; CBETONIOOUBLIE, TEHETIOOUBLIE U
TEHEBBLIHOCIMBBIE KOMHATHBIE PACTEHHUS, TePOApUN M KOJUIEKIINHU
TEIUIONIOOMBBIX, 3MMOCTOHKHX, MOPO30YCTONYMBEIX PACTEHUI; yyyesia
[ITUIL ¥ 3BEPEN; TepOapri paCTEHUH, OTHOCSIIUXCSA K THTPOMUTAM,
KcepoduTaMm, Me30(hHUTaM; KOMHATHBIE PACTEHUS JAHHBIX T'PVYIII;
KOJIJIEKIIUH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX CpPeAax; repoapuu u
KOJUICKIIUM PACTEHMI U JKMBOTHBIX, 00JIaHAIOIINX YEPTaMU
HNPHUCIIOCOOJEHHOCTH K CE30HHEIM M3MEHEHMSIM YCJIOBUM JKM3HU
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T ep6ap1/11/1 1 KOJUICKITMH DaCTeHI/Iﬁ W ) KUBOTHBIX PA3JIUYHBIX ) KXU3HCHHBIX
d)ODM; KOJIJICKIIWMH )KMBOTHBIX, YVHACTBYIOIIIHUX B PAa3JIMYHBIX
OMOTHYECKHUX B3aHMOﬂeﬁCTBHHX.

JlabopaTopHbIe H MPAKTHYECKHE PA00ThI

l.J]labopaTtopHasapaborTa «BeligBieHue mpucnocobaeHut
OPraHu3MOB K BIUSIHUIO CBETAY.

2.JlabopatopHasispaboTa «BelsBiecHUE IpUCIIOCOOIEHUI
OPraHu3MOB K BJIUSIHUKO TEMIICPATYPED).

3.J1a6o paTopHaAasispa 0 0 T a KAHATOMHYECKHE OCOOCHHOCTH
PACTCHUM 13 PAa3HBIX MECT 00UTaAHHUY.

JK0J10rusi BUA0B M NONYJIALUIA

OKOIOTrMYECKHE XapaKTepPUCTUKU nonyisiuu. [Tomynsius kak
ouonornyeckas cucremMa. Poias HEOMHOPOOHOCTH CPEAbI, (DM3HUYECKUX
0apbepOB U 0COOEHHOCTEN OMOTOIMU BUAOB B (HOPMHUPOBAHNHI
IIPOCTPAHCTBEHHON CTPYKTYPHI nonyisiui. OCHOBHEIE ITOKA3aTeIN
MONYISIINN: YUCICHHOCTD, IJIOTHOCTh, BO3pAaCTHAS M MOJI0BAas
CTPYKTYpPa, POKJIAEMOCTh, MPUPOCT, TEMI POCTA, CMEPTHOCTD,
MUTpaIms. OKoJIOTHUEeCKast CTPYKTYpa monyisinui. Onenka
YUCIIEHHOCTH MONMYILIMNH. JIMHAMUKA ITOOVIISIITAA 1 €€ pETYILSIINS.
broTryecknii MOTEHITMAI TONVISIIMKA. MoennpoBaHne JHHAMUKH
nonynaini. KpruBele pocTa YHNCIeHHOCTH nonyisinn. Kpusbie
BLDKHMBaHUs. Perynsius YMcI€HHOCTH MONYISIUN: poib (haKTOPOB,
3aBHUCSIIHNX U HE 3aBUCSIIINX OT INIOTHOCTH. JKOIOTHYECKHE CTPATETHH
BUJIOB (1- 1 K-cTparerun).

[ToHsaTHE 00 PKOIOrHMYECKON HUIIE BUIa. MecTooOuTaHueE.
MuoromMmepHast Moaenb dkoJiornueckor Humm Jx. M. XaTunHcoHa.
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Pasmeps! skostornueckor Huniy. IloTeHyanbpHas U peajau3oBaHHas
HUIIHU

Bun xak cucteMa monyisaimi. Apeansl BUIOB. BUABI M UX )KU3HEHHEBIE
CTparTerui. DKOJOTHYECKUE DKBUBAJICHTEL.

33.KOHOMG‘DHOCTI/I INOBCACHUSA U MI/IFDaHI/Iﬁ JKMBOTHEIX. broornueckue
HHBA3MH YY)XCPOAHBIX BUIOB.

JleMOHCTpaIlHi

Ioptpet: x. M. XaTtunncod. TaOmuIIbl U cXeMbL: «IKOJOTHYECKHE
XapaKTEPUCTUKH TONYISIUNY, «IIpocTpaHCcTBEHHAs CTPYKTYpa
HonyiIsiuny, «Bo3pacTHble nUpaMuUAbLl TOOYISIHNY, «CKOPOCTh
3aceleHUs MOBEPXHOCTH 3eMJIM Pa3INYHBIMU OpraHu3sMaMmy, «Moaeib
skogoruyeckoit uumm Jk. M. Xarauaconay. O0opynoBaHue: repoapuu
PACTECHUM ; KOJUICKIIUH KUBOTHBIX.

JladopaTopHbIe M IPAKTHYECKHE PA0OTHI

Jab6o paTopHasdapa boTa <(HDI/ICHOCO6J'ICHI/I}I CEMSH PaCcTCHUN K
PACCCIICHUIO).

Tema 4. CooO1iecTBa U IKOJOTHYECKHE CHCTEMBI

Coo01recTsa U IK0JIOrn4eckKkue CHCTEMbI

Coo01mecTBo opranu3mMoB — Ouo1eH03. CTPYKTYpbI OHOIIEHO3a:
BUJIOBas, MPOCTPAHCTBEHHas, Tpoduueckas (MuILeBas).
BunsinomunanTel. CBsi3u B OHMOIIEHO3E.

DKOJOrHYEeCKUE CUCTEMBI (3KocucTeMsl). [ToHsTHE 00 3KOCHCTEME U
ouoreoneHo3e. OyHKIIMOHAIbHBIE KOMIOHEHTHI 3KOCUCTEMBI:
IIPOAYLIEHTBI, KOHCYMEHTBI, peyLleHTbl. KpyroBopoT BelecTB U OTOK

JKOJOTUA COOOHIECTB. JKOJOrHYeCKHe CHCTEMbI

Coo0mrectBa oprann3MoB. bruorieHo3 u ero crpykrypa. CBA3H MEXIAY
OpraHu3MaMu B OUOLIEHO3E.

DkocucTeMa Kak oTKpeITasg cucreMa (A. JIk. Tencan).
DyHKIMOHATILHBIE OJIOKH OPraHU3MOB B DKOCHUCTEME: IPOAYIIEHTEI,
KOHCYMEHTEI, peavIIeHTEl. Tpoduueckue yposuu. Tpoduueckue nenu u
ceTu. AbnoTnueckue OI0KH 3KocucTeM. [10YBBI M MBI B DKOCHCTEMAX.
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SHEpruu B 3kocucreme. Tpodudeckue (MUIEBBIC) YPOBHH SKOCUCTEMBI.
[Tumessie nenu u cetu. OCHOBHBIE MTOKA3aTeIN IKOCUCTEMbI: OnomMacca,
MPOAYKLHA. DKOJIOTUYECKUE TUPAMHUIBL: TPOAYKIIMH, YUCIEHHOCTH,
6uomaccel. CBOWCTBA SKOCUCTEM: YCTOMYUBOCTh, CAMOPETYIISIIHS,
pasButHe. Cykueccus.

[TpuponHbie SKOCHCTEMBI. DKOCUCTEMBI 03€P U PeK. DKocucTeMa
XBOWHOTO WJIM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI.
bronornueckoe 1 X03s1CTBEHHOE 3HAYEHNUE arpOdIKOCUCTEM U
ypOOIKOCUCTEM.

buopasnoobpasue kak GakTop ycTonurBoCTU dKOocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOoOOpa3us Ha 3eMIie.

VYuenue B.U. Bepuanckoro o 6uocdepe. ['panuiibl, cocTaB U CTpyKTypa
6uocdepsl. XKupoe BemecTBo 1 ero GyHKIUH.

OcoGennoctu 6nocdepsl Kak T100aNbEHOM SKOCHCcTeMBI. [[lnHamMIueckoe
paBHOBecHe U oOpaTHas cBA3b B Ouocgepe.

KpyroBopoTs! BemecTB 1 OMOT€OXUMHYECKHE IIUKIIBI JIEMEHTOB
(yrmepona, azota). 3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedyecTBo B Onocdepe 3emiin. AHTPOTIOTEHHBIE U3MEHEHHUS B
ouocdepe. [mobanbHBIE KOIOTUYECKHE TTPOOTIEMBI.

CocymecTBoBaHue NpUPObI U yesioBeuecTBa. CoxpaHeHHE
61opazHo00pasns Kak OCHOBa ycToHunBocTH 6uocdepsl. OCHOBa
PalMOHAIBLHOTO YIIPABJIEHUSI IPUPOIHBIMU PECYPCAMU U UX
ucnonb3oBanue. JlocTrkeHns OMOIOTUHN U OXpaHa MPUPOIBI.
JdemMoHcTpanuu:

KpyroBopoT BEIIECTB M ITIOTOK SHEPTUH B DKOCHCTEME.

OCHOBHBIC TTOKA3aTeNIM SKOCHCTEeMEl. brioMmacca u IIPOAYKIIHA.
OKOIOTHMYCCKHUE nrupamMuabl YU CCII, OHoOMacchl U OHCPIuu.

Hunamura sxocucmem. Kamacmpoguueckue nepecmpouixiu.
Dnykmyayuu. HaripaBiieHHbIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccud. [lepBUYHbIE U BTOPUYHEIE CYKIIECCHU M MX IIPHYMHEL.
AnTpororeHible Bo3AeHCTBU Ha cyKieccud. KimmMakcHoe
coobnrecTBo. bruopasHooOpasue U MOJHOTa KPYTOBOPOTA BEIIECTB —
OCHOBA YCTOMYHMBOCTH COOOIIECTB.

ITpuponHsie S3KOCUCTEMBL. DKOCUCHEMbL 03ED U peK. DKocucmemol
Mopel U OKeaHo8. Jxocucmemvl MYHOP, J1ecos, Cmenell, NyCmbitb.

AHTPOIOTreHHBIE DKOCUCTEMBL. ATpodkocucTeMa. ArporieHos. Paznnuums
MEXY aHTPOHOT€HHBIMU U OPUPOAHBIMHA DKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTEI YpOOIKocucTeM. 1 opoJickast
duopa u dayaa. CuHadTpOIM3aNUs rOpoackor dhayHbl. bruogornyeckoe
M XO3MCTBEHHOE 3HAYEHNE arpPOIKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (hOPMHUPOBAHMS OCHOBHBIX B3aMMOJIEHCTBUM
OPraHM3MOB B dKOcUcTeMAX. Poib kackadno2o s¢pgpexma u 61ud06--
20UPUKAMOpPOos (Kiouesblix 61u008) 8 PYHKUUOHUPOBAHUU IKOCUCIEM.
IlepeHoOC SHEPTUHU U BELIECTB MEXKIY CMEXHBIMU DKOCHCTEMAMH.
YCTOMYMBOCTE OPTaHU3MOB, HOITYIISIIHHA M DKOCUCTEM B VCIIOBHUAX
€CTECTBEHHBIX U aHTPOIOT€HHBIX BO3IEHCTBUHA.

Mexanuzmbl 6030eticmeaust 3a2PA3HEHU PA3HLIX MUNO08 HA
CV60DZCZHM3M€HHOM, OpP2AHUSMEHHOM, NONYIAUUOHHOM U IKOCUCMEMHOM
VPOBHAX, OCHOBbl 9KOJI02UHECKO2O HOPMUPOBAHUA AHMPONO2EHHO20
6030€lCMBUS. MeToa010THs MOHUTOPHUHTA €CTECTBEHHBIX M
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[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuid.

Tabnuywl u cxemvr: «Ilumiesrble nenu», «bromeHo3: cocras u
cTpykrypa», «[Ipupoansie coobmecTBay, «llenu nutanusy,
«Dxonoruyeckas nupamuaay, «buochepa u uenosek», «IKocucrema
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOTO Jiecay, «bruoreHos
BOJI0EMAY, «ATporieH03», «[IpuMepHbIe aHTPOTIOTeHHBIC BO3ICHCTBUS
Ha MPUPONY», «BarkHei e HCTOYHUKH 3arpsS3HEHUS BO3yXa U
IPYHTOBBIX Bof», «IlouBa — BakHe#mas cocTaBisitomias onochepb»,
«DaxTophl Ierpananuu no4usy, «I[lapaukossrit ahdexTy, «DakTopbl
palnoaKTUBHOTO 3arpsisHeHus Onocheps», «O0IIas CTpykTypa
ounochepr», «PacripocTpanenue xxu3an B ouochepe», «O30HOBBIN
sKpaH ouocdepsr», «KpyroBoport yriepona B onocdeper, «Kpyrosopor
a30Ta B IPUPOIECY.

Obopyoosanue: Moeb-anIIUKaIMs « TUMTUIHBIE OMOIIEHO3BIY;
repOapuii «PacturenbHble COOOIIECTBAY; KOJIEKIIUU «bUoIieH03»,
«Bpenutenu BaXHEUIITUX CEIbCKOXO3IHCTBEHHBIX KYIBTYP»; repOapuu
Y KOJUIEKIIMH PACTeHUM U KUBOTHBIX, IPUHAJICIKAIINE K PA3HBIM
HKOJIOTUYECKUM Tpymmam ogHoro Buaa, Kpacuas kuura PO,
M300paXCHHsSI OXPAHICMBIX BHJIOB PACTEHUHN M JKUBOTHBIX

AHTPOIIOI'CHHBIX 3KOCHCTCM.

JleMOHCTpamuu

IMoprpet: A. JIx. Tercuu.

Tabmaunus! 1 cxeMmul: «CTpyKkTypa OHOIIEH03a», «DKOCUCTEMA
MIAPOKOIMCTBEHHOTIO JIeCay, « IKOCHUCTEMA XBOMHOIO JIECAY,
«DyHKIIMOHAILHBIE TPYIIIIEI OPraHU3MOB B DKOocHucTeMEY, «KpyroBopor
BEIIECTB B DKocucreMey, «llenu nmuranus (1acTOUIHAS, JETPUTHAS )Y,
«DKoJIorHYecKas MUpPaMHIa YUCEI», «DKOJIOTHIecKas MUpaMua
O0roMaccely, «9KOIOTMYECKasd NUpaMHUaa SHEPIHMY, «O0pa3oBaHue
oosoTay, «IlepBuyHas cykieccus», «BoccranoBiaeHue Jeca Hocie
oXKapay, «IKOCHCTEMA 03epay, «ArpoueHosy, «KpyroBopor BEIIECTB U
IIOTOK DHEPIUH B arpolieHo3e», «I[IpumMepsl ypOOIKOCUCTEM.
O0opynoBaHue: repdapuy pacTEHMII; KOIIEKIINA HACEKOMBIX ; YyUelia
ITHIL U 3BEPEIi; repOapry KYIBTYPHBIX U JHUKOPACTYIIUX PACTCHUI;
AKBAPHUVYM KAaK MOJCJIb 9KOCUCTECMBI.

JladopaTopHbIe M IPAKTHYECKHE PA0OTHI

l.IIpakTrnyeckaspabora «3yyeHne U olMcaHue
ypOOIKOCUCTEMBI.

2.JlabopaTtopHasapaborTa «M3ydyeHue pasHOOOpa3usl MEIKUX
[IOYBEHHBIX WICHUCTOHOTUX B PA3HBIX DKOCHUCTEMAX Y.

3.9 KCcKVDpcCHI «IKCKYPCHs B THIIMYHBIN OMoreorieHos (B 1yOpasy,
Oepe3HsK, eILHNUK, HA CYXOHAOJIBHBIN MM TOMMEHHBIN JIVT, 03€PO0,

0010TO)».

4.9 KCKYDCHI«IKCKYPCHUI B arpodKocucTeMY (Ha MMOJIE WIN B
TEIJINYHOE XO3AHCTBO)Y.
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Buocdhepa — riodaganLHass YKOCHCTEMA

buocdepa — obmemnaneTaptaas 000J109Ka 3eMIIH, IJI€ CYIIECTBYET HIIH
CYIIIECTBOBAJIA KM3Hb. Pa3BUTHE MpeICTaBIEHUNA 0 OHocdepe B Tpymax
9. 3rocca. Yuenue B. M. Bepuaackoro o ouochepe. Obnactu 6uochepsl
u eé cocras. JKuBoe BeliecTBo 0Mochephl U ero QyHKIUHU.

3aKOHOMEPHOCTH cymiecTBoBaHusa ounocdepnl. Ocodbennoctu 6uochepnl
KakK Io0aJILHOM 3KOCHCTEMEL. JIMHAMHUYECKOE paBHOBECHE B Onocdepe.
KpyroBopoTsl BEMIECTB M OMOr€OXMMHYECKHE IIUKIEI (YIIIEPOIA, a30Ta).
PUTMHYHOCTE ABJIEHHH B OHocdepeE.

3oHanbpHOCTh O6Hochephl. [lonsarue o 6umome. OCHOBHEIE OMOMBI CYIIIN:
TYHJIpa, XBOMHEBIE JIECa, CMEIIAHHbIE U IMUPOKOJUCTBEHHEIE J€ca, CTENH,
CaBaHHBI, TYCTBIHM, TPOIHUYECKHE Jeca, BRICOKOrophbs. Kinmar,
pPACTUTEIbHBIN U Y)KUBOTHBII MUP OMOMOB CVIIIH.

CtpyKTypa U QVHKIMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI'O
OoTeHIHana U OnochepHbIX (YHKIIHIA.

JIleMOHCTpAIIMH

IMoprpetsr: B. Y. Bepraackuii, D. 3rocc.

Tabumis! 1 cxeMbl: «l eocdhepnl 3emany, «KpyroBoport a3ora B
npupoae», «KKpyrosopot yrimepoaa B npupoae», «Kpyrosopor
KUCJIOpoJaa B IpHpoje», «KpyroBopoT Boakl B Ipupoae», «OCHOBHBIE
ouoMmel cyiny, «KnuMmarnueckue mosca 3emuany, «Tyaapay, «Taiiray,
«CwMmentanHbeIi gecy, «ILInpokonucTBEHHBIN decy, «Ctenby, «CaBaHHAY,
«IIycterasay, «TponmrmuecKuii Jiecy.

O0opynoBaHue: repdapuy pacTeHUN pa3HbIX OMOMOB; KOJUIEKLIUKA
JKUBOTHEIX. UeJIOBEK U OKPYV/KAIOIIAS Cpea
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BKOHOFI/I‘-ICCKI/IC KPU3UCHI U UX ITPUYHUHEL. BOSZ[GI\/'ICTBI/IC YCJIOBCKA HA
ouochepy. 3arps3HeHne BO3AYIIHOM cpenbl. OXpaHa BO3AyXa.
3arpsizHeHue BogHou cpenbl. OxpaHa BOIHBIX pecypcoB. Paspyiienue
mouBbl. OXpaHa NOYBEHHBIX pecypcoB. M3MeHeHHe KiIMmara.

AHTpOIIOr¢eHHOE BO3ACHCTBIE HA PACTUTEIBHBIA M YKHBOTHBIA MUD.
OxpaHa pacTUTEILHOTO M JKUBOTHOr0 MUpa. OCHOBHBIC MPUHITUIIELI
oxpanbl npupoasl. Kpacuele kuuru. Oco06o oxpaHseMble IPUPOIHEIE
teppuropuu (OOIIT). borannyeckue cajbl U 300JIOTMYECKHE TAPKU.

OCHOBHI)IC IIPUHIMIIBI VCTOﬁ‘-II/IBOFO PA3BUTHA YCJIOBCUCCTBA U
IpUpoabl. ParmoHaisH0e IPUPOIONIOIL30BAHIE U COXPAHEHNE
OHOIOrHYECKOro pasHooopasust 3emumn. O0IIHe 3aKOHOMEPHOCTH
N100aJIbHBIX DKOJOTHYECKUX KPU3HUCcOB. OCOOEHHOCTH COBPEMEHHOTO
KPHU3HCA M €r0 BEPOSITHBIE MOCIEACTBH.

Pa3BuTHE METOIOB MOHUTOPHMHTIA PA3BUTHS OIMACHBIX TEXHOTEHHBIX
nporueccoB. Cucmemnvie Ucciedo8anus nepexood K pecypco-
cbepezarowell i KOHKYPEeHmocnocoonou suepeemuxe. buonocuueckoe
pasrnoobpasue u buopecypcwl. Hauuonanvnvie ungdopmayuonmsie
cucmembvl, obecneyusauue 00CmMyn K uHpopmayuu no coCmosHUO
omoenbublx 610086 U 3Kocucmem. OCHoBbl HKOPeabUIUMAYUU IKOCUCTIEM
u cnocobos bopbbul ¢ buonospexcoeHuIMU. Pexoncmpykyus MOpcKux u
HA3eMHbIX IKOCUCMEM.

JleMOHCTpAIIMH

TaOHUIBI U CXEMBL: «3arps3HeHHE aTMOCd)eDLI», «3arpsa3HeHUe
I‘I/IZ[DOCd)CDBI», «3arps3HeHKE IOYBELY, «IIapHUKOBBIN Bd)d)eKT», «Oc060
OXpaHsAEeMbIC IPUPOTHBIC TEPPUTOPHUMY, «MOJSIIH YIIPaBIIEMOTro
MHUDPa».

Oo0OopynoBanue: Gororpaduu 0XpaHIeMbIX PACTEHUN M JKHUBOTHBIX
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Kpacuo#i kuuru P®. KpacHoil KHUTH peruoHa.

Temarnyeckoe nuianuposanne 10 kiaace

TemaTnueckoe IJIAHUPOBAHUEC yqeﬁﬂoro npeamera «buogornsa»10 kaacc

ba3osblii ypoBeHns (1 yac) ‘

Yruy0OseHHblii ypoBeHb (1+24aca)

Kon-Bo Tema 1-2. bnoJsiorus kak Hayka. 7JKuBble cucTeMbl Kon-Bo
4acoB 4acoB
34 9
1g buosmorus kak Hayka 1
DyHnoamenmanvhvie, NPUKIAOHbIE U NOUCKOBbIe HAYuHble | 1
UCCe006aHUsL 8 OUON02UU
Ilpogeccuu, cesazannvie ¢ buonocuei. 3navenue 1

buono2uu 6 NPAKMUYECKoLl 0esAmMenbHOCHU Yell0BEKA.:
Mec)uuuHe, CeNbCKOM X03UCmee, NPOMbLULTEHHOCIU,
oxparne npupodbz.
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Metoapbl MO3HAHUSI )KUBON TPUPOJIBI

Memoowvi monexkyisapruon u buorocuyeckou HayKku

Housmue o 3a8ucumoit u He3a8UCUMOU NePemMerHOl.
Inanuposanue sxcnepumenma. Ilocmanoska u
nposepka 2unomes. Hynesas cunomesa. Ilousmue
eblOopKU U e€ docmoseprocms. Pazopoc 6
ouonocuyeckux dannvlx. Quenka 0ocmosepHocmu
nOMyYeHHbIX pe3yiomamos. Ilpuuunsl uckasicenus
pe3yibmamog sxcnepumenma. Ilonsmue
CIMAamucCmu4ecko20 mecmd.

JKuBble cucTeMbl U UX OopraHnu3anus

Ceoticmea ocusbix cucmem. eOUHCmeo XuUmMuyecko2o
cocmaesa 0MCKp€n’lH00mb U YenoCmHocnlb, Ci1OHCHOCNb
uynopﬂdoquHocmb CMPYKmypbl, ONMKpbINOChnib,
camoopearusauuA, CCZMOGOCI’ZDOI/BGQ()QHH&
pasdpaofcuMocmb, USMEHYUB0CMb, poCcm U passumue

HaVKM, uzyuaroujiue cuevle cucniemvbl Ha pa3nblx
VDOBHAX Op2AHU3AUUU.

Tema 3. XumMuueckui coc

TaB U CTPOCHHUEC KICTKH

24

XUMUYECKUI COCTaB KJIETKH. Bosia 1 MUHEpaIbHbIE COJIN

MMHeDaJZbele seujecmea Kiemku, ux obuoro2u4ecKas
poJib

[S—

Ponv kamuoros u anuonos 8 Kieme

benku, coctaB u cTpoeHne OeIKoB

Knaccuduxayus b6enxos. [lpuonw.

Jlabopamopuas paboma « Obuapyoicenue benkos ¢
NOMOULIO KAYECTNBEHHBIX DEAKUULLY.

[Ea VRN — N

cDCpMCHTBI — OMOJIOTHYECKHUE KaTaJIn3aTopbIl

[a—y

benku-akTuBaTopsl U OCIKU-UHTUOUTOPBL..

3aBUCHUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT
pa3IMYHBIX (HAaKTOPOB

VYrneBoapl. JIunuael

Obwuil nian cmpoenus U QusuKo-xumuieckue ceoucmea

V211€80008
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Buonozuueckue hynxuuu aunuoos. Obwue ceoticmea
Ouonoz2uyeckux memopan — mexy4ecms, CHOCOOHOCbK
CaAMO3AMBIKAHUIO, NOTYRDOHUUACMOCHD.

Hyxneunnoseie kucnotsl. ATD

Hpyrue nyxneosuarpudocdarsr (HTD).
Ceksenuponanue JIHK. MeToabsl reHOMUKH,
TPAHCKPUIITOMHUKH, TPOTEOMHUKH.

Jlabopamopras paboma «Hcciedosanue HYKIeUHO8bIX
KUCAOM, 8blOEIEHHbIX U3 KIeMOK DAZTUYHBIX
ODP2AHUIMOBY.

Hcropust u metoas! n3ydenus kiuetku. Kiierounas teopust

HUcmopus omxpwuimus knemxu. Pabomor P Iyka, A.
Jleseneyka. Knemounas meopus (1. Illsann, M.
Hlnenoen, P. Bupxos). MemoOowvl MoOLeKYIAPHOU U
KAemOYHOU OU0n02UL. MUKDOCKONUS, Xpomamozpagus,
21eKmMpoPopes, Memoo MeyeHblx amomos,
ougepenyuanvroe yenmpugpyeuposanue,
KYibmusuposanue kiemok. Uszyuenue ukcuposannvix
K1emokK. Inexkmpornas muxkpockonus. Kongokanvuas
MUkpockonus. Bumanvhoe (npusicusnennoe) usyyenue
KA1emoK

Ipaxmuueckas paboma « Hzyuenue memooos
KAemouHou buono2uu (xpomamozpadus, 21exkmpoddopes,

oupepenyuanvroe yenmpudyauposanue, IILIP)».

Knerka xax OCJIOCTHAA XXHUBas CUCTEMA

Knemounas cmenxa baxmepuii u apxeu. Ocobennocmu
cmpoenusi 2emepompopuou u asmompogduou
npokapuomuyeckux kiemok. Mecmo u ponv npoxapuom
6 buoyenosax.

Tpancnopm eewiecmes yepes naasmMamu4ecKyro
Mmembpany: naccusuvli (Oug@ysus, oorecuénuas
ougdyzus, ocmoc), akmueHvlll (NepeUYHbLU U
6MOPUYHBILL AKMUSHBLU MPAHCHOP).

60



Honynponuuaemocmo membpanwvi. Paboma nampuii -
KQJIUe8020 HAcocd. DHOOUUMO3. RUHOUUMO3,
dazoyumos. Ixkzoyumos. Knemounas cmenka.

Ipaxmuueckas pa60ma «U3zyuenue CBOUCE KIIeMOYHOU

MeMOpaHvLy.

CtpoeHue 3yKapuOTHYECKOUN KICTKU

Lumoszonws. Llumockenem. Jlsuoicenue yumoniazmol.
Bzaumocesnzb 00HoMembOpannbix opeanoudos Kiemku.
Cmpoenue epanynaprno2o pemuxyiyma. Mexanusm
nanpasnenus beaxos 8 IIIC. Cunmes pacmeopumbvix
benxos. Cunmes Kiemouynvix memopan. I naoxuil
(a2cpanynsapHbIL) SHOONAAZMANUYECKUL PEMUKYIYM.
Cexpemopnas ynkyus annapama I ons0icu.
Knemounwiu cox. Typeop.

Jlabopamopuas paboma «Hccredosanue naazmonusa u
0enazMONU3A 8 PACUMENbHBIX KICMKAX).

ITIpoucxoorcoernue MumoxoHopull u naacmuo.
Cumbuocenes (K. C. Mepeockosckutl, JI. Mapeynuc).
Tlepsuunbvle, 6mopuynvie U CL0HCHbIE NAACHUObL
domocunmesupyrowux sykapuom. Muxpoguiamenmeoi.
Axmunosvle mukpoguramenmol. Moluweunvle Kiemku.
AKmuno6ble KOMNOHEHMblL HEMbLULCYHBIX KAEMOK.
Muxpompybouxu. Knemounwiii yenmp. Cmpoenue u
osudicenue xceymuxos u pecuuyex. Muxkpompybouxu
yumonnazmol. Llenmpuonv. benku, accoyuuposanmule ¢
Mukpoguramenmamu u muxkpompybouxamu. Momopnuwie
benku

Tema 4. JKuzneneareabHOCTh KJICTKH

O0OMeH BeectB. [imactuueckuii 0OMeH

Jabopamopnaapaboma «Uzyuernue
Kamaaumuyeckoly akmugHocmu hepuenmos (1a
npumMepe amuiaszbl WIUKAMAaniasol)y
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Jabopamopnasapaboma «Hzyuenue
depmenmamuero20 pacueniienus nepokcuod 6000pooa
8 PACMUMENbHBIX U HCUBOIMHBLX KIEMKAXy

dorocunTes. XeMOCHUHTE3

AHoKcu2enHbIl U OKCUSeHHbI homocunmes y bakmepull.

C@em0c06upai0mue nUeMerRmysl U NUSMeHmbvl
PEAKUUOHHO20 UeHmpa.

PoJib XJ10pOILIACTOB B IPOIIECCE d)OTOCI/IHTe?:a. CaeroBas

1 TeEMHOBas (askbl.

Domoovixanue, C3-, C4- u CAM-munwvt homocunmesa.
Jabopamopraapaboma«Cpasnenue
npoyeccos homocunmesa u XemoCuHmesay.

DHepreTuiecknii o0OMeH

IIpooykmul 6porceHUs U UX UCHONL308AHUE YET0BEKOM.
Anaspobrvie MUKDOOp2aHu3Mbl Kak 00beKmbl
Ouomexnonro2uu u 86030youmenu boaesHel.

Luxauueckue peaxyuu. OxuciumenbHoe
dochopunuposanue. Inepeus membpanno2o cpacuenma
npomonos. Cunmes AT®: paboma npomonnou ATD-
cunmasvl. Ilpeumywecmea aspobrno2o nymu oomena
geuecms nepeod ana’3poonvim. IpgdexmusHocmy
OHepeemuyecko20 0OMenda.

buocunTes 6enka. Peakiiun MaTpuaHOTO CHHTE3A.
I'enernueckas uadopmarus u JIHK. Peanuzanus
reHeTn4yeckor nHpopMaIiy B KJIeTKe. | eHeTH4uecKuit Ko
U €ro CBOMCTBA.

Hpunyunvr mpanckpunyuy. KOMN1eMeHmMapHoCmb,
anmunapaiilesibHOCnb, ACUMMENIPUYHOCHTb.

Cospesanue mampuunvix PHK 6 syxapuomuueckoul
kanemxe. Hexooupyrowue PHK.

buocunTes 6enka. TpaHCKpUTIIIUSA — MaTPUYHBIA CUHTE3
PHK. Tpaucusiiust — GuocunTe3 6enka. DTarbl
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tpancisiinun. KomupoBanre aMMHOKUCIIOT. Posib prbocom
BOMOCHHTE3E OEKa.

VYyactue tpancnoptHeix PHK B 6nocunTe3e Oenka.
YcnoBus 6nocuHTe3a Oernka.

Opeanuzayus 2enoma y npoKapuom U 3yKapuom.
Pecynayus akmusnocmu 2enos y npokapuom. I unomesa

onepona (D. Kaxob, K. Mano). Monexynapuoie
MexXanusMbl IKcnpeccuu 2eHos y sykapuom. Ponb
Xpomamuna 6 pe2yisayuu pabomol 2enos. Peayniayus
obmennbix npoyeccos 6 kiemke. Knemounwii
20Meocmas.

Hexnerounsie popMBbI - BUPYCHI

JKusnennoi yurxn JITHK-codeporcawux eupycos,
PHKcooeporcawux eupycos, bakmepuogdazos.
Obpamnas mpanckpunyusl, pegepmasa, UHmMe2pasd.

lIpaxkmuueckasapaboma«Cozdanue mooenu
supycay.

Tema 5. PasMHOKeHHe U HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB

JKu3HeHHbI UK KiIeTKd. [lenenne kinetku. MuTto3

Marpuunsiii cunre3 JJHK — perumkanns. [TpuHnmmns:
permnkannu JIHK: koMIeMeHTapHOCTS,
IIOJIYKOHCEPBATUBHBIA CUHTE3, AHTUIIAPAJIIETIbHOCTD.
Mexanusm pernkanuu JTHK. Xpomocomer. Ctpoenne
xpoMocoM. Tesomepsl U TenoMepasa. XpoMOCOMHBII
Ha0Op KJIETKH — KapUOTHUIL. [{UTUIOUTHBIN 1
rarjouHbII HaOOPHI XpoMOcOoM. ['OMOIOTHYHBIE
XPOMOCOMBI.

Mexanusmel iponudepannu, TuppepeHIMpOBKH,
crapeHusiu rudenu kietok. «ludpoas kneTka» —
ouonHpopmarnyeckre Mojenu GyHKINOHUPOBAHHS
KJIETKH

DopMbI pa3MHOXKEHUSI OPraHU3MOB
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ITonoBbIE XpOMOCOMBI 1

OpranusM Kak eIMHOE 1IEJI0€ 1
Meiio3 1

TKaHU pacTeHUH, )KUBOTHBIX U YEJIOBEKA 1

Opranbl. CucTeMbl OpraHoB 1
OO0pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK. 1
Onio10TBOpEHME

Onopa Tena opranu3moB. JIBH>KEHUE OPraHU3MOB 1

IIuranue u pIXaHue OPraHu3MOB 1
WHuBuayanbHOE pa3BUTHE OPraHU3MOB 1

TpaHcnopT BewwecTB y OpraHu3mMoB. Beiienenue y 1

OpraHU3MOB

3amuTa y oprauusmoB. Paznpaxxumocts u peryasinusy | 1

OpPraHU3MOB

Tema 6. HaciencTBeHHOCTh M M3MEHYHMBOCTH OPTaHU3MOB 24

I'eHeTrKa — HayKa 0 HACIEACTBEHHOCTH U U3MEHYUBOCTH 1

Pa6otsl I. Mennens, I'. [le ®pusa, T. Moprana. Ponb 1

OTE€YECTBEHHBIX YUEHBIX B Pa3BUTUU T€HETUKU. PaboThI

H. K. Konbuosa, H. M. Basuiiosa, A. H. benosepckoro,

10. A. ®ununyenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE METO/IbI TEHETHKH: THOPHI0JIOTHUECKUH, 1

LIUTOJIOTHYECKUI, MOJIEKYJIIPHO-TEHETUYECKUI
3aKOHOMEPHOCTH HACJIEJOBAHUS ITPU3HAKOB. 1
MoHoru0puiHoe CKpelBaHue

AHanu3upyrouiee CKpeluBaHue 1

ITpomexyTOUHBIN XapaKTep HACJIEOBAHUS IPU3HAKOB. 1

PaCIJ_IeHJ'ICHI/Ie IMPU3HAKOB IIPHU HCIIOJTHOM
JOMHUHHUPOBAHUHN

JurubpuHoe ckpenyBanye. 3aKOH HE3aBUCUMOTO
HACJICOJOBAHUS IPU3HAKOB

I{uTonorndeckrne OCHOBBI TUTHOPHUIHOTO CKPEITUBAHUS.
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CHGHJ’IGHHOG HaCJICTOBAHUC IIPU3HAKOB

CueruieHHOE HacIeI0BAaHNE T€HOB, HAPYIICHUE
CLIETJICHUS MEXy TeHaMH. XpOMOCOMHas TEOpUs
HACJIEICTBEHHOCTH.

CHGHHGHHOG HacCJICAJOBaHUEC I'CHOB, HAPYHICHUC
CHCTIJICHUA MCKAY 'CHAMMU. XpOMOCOMHaﬂ TCOpU
HaCJICACTBCHHOCTH.

I'enernka nmona. HacnenoBanue NprU3HAKOB, CLETVIEHHBIX C
1OJIOM

I'enorum Kax 1iej10cTHAI CUCTEMA

N3menuuBocth. HeHaciencrseHHas N3MEHYMBOCTD

Hopwma peakuuu npusHaka.

BaprannoHHBIN psii 1 BapuallMOHHAsl KpUBast
(B. Horanncen).

(S (VRN U U

Hacnencrsennast H3MEHUYNBOCTD

p—

BuesnepHas U3MEHYMBOCTD U HACJIEICTBEHHOCTb.
ONUreHeTHKa U AMUT€HOMUKA, POJIb SITUT€HETUYECKUX
(bakTOpOB B HACIEJOBAHUHN U U3MEHUUBOCTHU
(EeHOTUITNYECKUX NPU3HAKOB Y OPraHU3MOB

I'enetuka yemoBeka

Meouxo-2enemuueckoe KOHCYJIbmupoesaHue. Cmeonosuvle
xaemxu. Ionsmue «eenemu4ecko2o cpy3ay. Omuueckue
acnekmul UCCie008anull 8 0onacmu pedakmupoeaHuﬂ
2EHOMA U CMB0JI106blX K1EMOK.

Tenemuueckue d)aKI’HODbl NOBLIUEHHOU
yyscmeumeibHocmu 4einosexkd K (buSuU€CKOMV u
XUMUYECKOMY 3A2PSA3HEHUI0 OKpYHCcarouiell cpedbl.
Tenemuueckas I’lpeal?aCI’IOJZO.?iceHHOCWLb yenoeeKa K
nanmoiocuim.

Tema 7. Ceniekuusi oprann3moB. OCHOBbI OHOTEXHOJIOTHH

Cenexuys Kak HayKa U IpoLEecc

3aKOH TOMOJIOTUYECKHUX PSIZIOB B HACJIEICTBEHHON
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n3meHunBocTH H. V. BaBmitoBa, ero 3HaueHue s
CEJIEKLIMOHHOM palbOTHI.

3aKOH TOMOJIOTUYECKHUX PSAOB B HACIEICTBEHHON
nm3menunBocty H. M. BaBuiona, ero 3HaueHue s
CEJICKIIMOHHON PabOTHI.

MCTOI[I)I U JOCTHXXCHUA CCIICKIINHN paCTGHI/Iﬁ N ) KUBOTHBIX

OTansl KOMOMHAIIMOHHON CEJIEKIINU

JlocTrxkeHUs CeNEeKIIMU PAaCTEHUH U dKUBOTHBIX.
«3eneHas peBomtonusa». CoxpaHEHUE U U3yUYEHUE
TCHETHYECKUX PECYPCOB KYIBTYPHBIX PACTCHUM U UX
JIUKUX POaUYeH JIsl CO3/IaHUsI HOBBIX COPTOB U
rHOPHUIOB CEIbCKOXO3SHCTBCHHBIX KYIbTYp. V3yuenue,
COXpaHEHUE U YIPaBJICHUE TEHETUUECKUMU PECYpCaMU
CEJIbCKOXO3STMCTBEHHBIX U MPOMBICTIOBBIX KUBOTHBIX B
LEJAX YAYUIIECHUS CYIIECTBYIOIINX U CO3JaHUsI HOBBIX
MOPOJI, TUHUN U KPOCCOB, B TOM YHCJIE C TPUMEHEHUEM
COBPEMEHHBIX METO/IOB HAYYHBIX UCCIIEIOBAHUM,
MEePEOBBIX UAEH U MEPCIEKTUBHBIX TEXHOJIOTUH.

buorexHonorus kak oTpaciab TPOU3BOJCTBA

BuorexHOI0THS U CUHTETHYECKAss OMOJIOTHS

0O0001IIEHT

e 3HAHUH

WTOroBbIN KOHTPOJIb 3HAHUHN

[ToBTOpenue, 060061IeHNE

ITonroroBKa K U”TOrOBOMY KOHTPOKO 3HAHUM

MTOroBBIi KOHTPOJIb 3HAHUI

e Y N NS} N
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