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MeTtoanyeckre yKa3zaHHUs 10 BBIOJHEHHUIO IMPAKTUYECKUX 3aHATHA W J1a0OpaTOPHBIX
pabot yuebnoi aucuumiauabsl O/1.01.10 buonorust pa3zpabotana Ha OCHOBaHMHU (pellepanbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHJApTa CPEAHEro npodeccHoHaNIbHOro 0Opa3oBaHUs
no crnenuanbHOCcTH 23.01.10 Criecapp 1o 00CTyXKMBaHHIO U PEMOHTY TOJIBIDKHOTO COCTaBa,
YTBEP)KJICHHOTO MpUKa3oM MMHHUCTEpCTBa 0Opa3oBaHus U Hayku Poccuiickoit ®enepanuu ot
21 anpenst 2022 roma Ne 257, penepanbHOro rocyaapcTBEHHOT0 00pa30BaTEIbHOTO CTaHIApTa
cpeaHero oOuero oOpa3oBaHUs, YTBEP’KAECHHOTO NpUKa3oM MHHHCTEpCTBa 0Opa30BaHUS U
Haykn Poccuiickonn ®enepammu ot 17 mas 2012 roma Ne 413 u npumepHON OCHOBHOU
0o0pa3oBaTeIbHOM MPOTPaMMBbl, C Y4E€TOM HAIpPaBICHHOCTH Ha YJOBJIETBOPEHUE MOTpeOHOCTEN
PErHOHAJIBHOTO PhIHKA TpyAa U paboToaareneil.



COJEP)KAHUE

Hazpanue nmpakTHueckux 3aHATUH U 1aOOpaTOpHBIX padboT
1.ITpaktuyeckoe 3ansatue « CTpoeHHe U QYHKIUHU KICTKN

2 IlpakTuyeckoe 3aHsATHE «AHANINU3 (PEHOTUITMUECKON N3MEHUYHUBOCTI
3.Ilpaktuyeckoe 3anstue «V3ydyeHue npucrnocobJIeHHOCTH OPraHu3MOB K Cpesie OOUTaHUS

4, HpaKTI/I‘IeCKoe 3aHATHE « AHAIU3 U OLCHKA PA3JIMYHBIX T'MIIOTE3 IIPOUCXOKACHUS )KU3HU
YyeJIoBeKa. Packl uemoBekay

5.I0paktudeckas pabora « DKCKYpPCHsD»
1. OBIIME ITOJIOXXEHU A

1.1. JIabopaTopHble pabOThl U MPAKTHUECKUE 3aHATUS OTHOCATCS K OCHOBHBIM BUAaM yU€OHBIX
3aHATUH, HAIIPABJICHHBIC HA DKCIIEPUMEHTAJIbHOE IIOATBEPKACHUE TEOPETUIECKUX 3HAHUN U
(bopmupoBaHue y4eOHBIX U IPOPECCUOHANBHBIX IPAKTUYECKUX YMEHUH, OHU COCTABIISIOT
BaXXHYIO YaCTh TEOPETUYECKON U MPO(HECCHOHATFHON MPAKTUIECKOM MOATOTOBKH.

1.2. B mporiecce 1a6opaTopHOi pabOThI WM MPAKTUUECKOTO 3aHATHUS, KaK BUJIOB YU€OHBIX
3aHSTHH, CTYACHTHI BHITTOJHSIOT OHO FJTH HECKOJIBKO 3a/IaHUH 1TOJI PYKOBOJICTBOM
npernojiaBaTess B cOOTBETCTBUU ¢ KanennapHo-TreMaTHueckuM miaHoM u Paboueit mporpaMmoii
0 JMCIUTUTNHE.

1.3. BoinosiHeHue CTyZeHTaMU J1a00paTOPHBIX pabOT U MPAKTUUECKUX 3aHATUIN HANpaBICHO Ha:

e 00001meHue, cucTeMaTu3aIuo, yriyoieHue, 3aKperIeHue MOIyYeHHbIX TEOPETUIECKUX
3HAaHUU 110 KOHKPETHBIM TEMaM JUCLUUIUIMHEI « bruonorus»;

e (opMHpOBaHUE YMEHUN NPUMEHSTDH MOJYyYCHHbIC 3HAaHUS HA PAKTUKE, PEaIN3aIUI0
€IMHCTBA UHTEIUICKTYaJIbHONU U IPAKTUYECKOHN NEATEIbHOCTH;

*  DPa3BUTHE MHTEJUIEKTYaJIbHBIX YMEHUH y OyAyIIMX CIELMAIUCTOB;

e BBIPAOOTKY NPH PEIIEHUH [TOCTABJICHHBIX 33/1a4 TAaKUX NPO(ECCHOHATBHO 3HAYMMBbIX
Ka4eCTB, KaK CaMOCTOSITEIIbBHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsI MHUL[UATHBA.

1.4. IucuuniuHa, Mo KOTOPHIM IJIAHUPYIOTCS JIAOOpaTOpHbIE paOOTHI M MPAKTUYECKUE 3aHATHS,
1 UX 00BEMBI ONPENENAIOTCS paO0OYMMH YUeOHBIMH IIJIAaHAMH.

1.5. Ilpu npoBeaeHnn 1a00paTOPHBIX PadOT U MPAKTUUECKUX 3aHATHI yueOHas rpynmna MOXeT
JeTUThCS Ha MOATPYMIIbI YUCIECHHOCTBIO HE MEHEE 8 YETIOBEK.

2. INTAHUPOBAHMUE JIABOPATOPHbIX PABOT U
[IPAKTUYECKHNX 3AHATHMI
2.1. IIpu muraHUpOBaHUM COCTaBa U COJEPKAHMUS JTA0OPATOPHBIX pabOT U MPAKTUIECKUX 3aHATUI

CJICAYCT UCXOAUTh U3 TOI'0, YTO J'Ia60paTOpHHC pa6OTBI U MMPAKTUYCCKUC 3aHATUA UMCIOT PA3HBIC
BCAYIIUC TUOAKTUICCKHUEC LICIIN.



2.1.1. Benymieit quiakTH4eCcKoil 1ebio J1a00paTOPHBIX PAOOT SABJIAETCS SKCIIEPUMEHTATIHLHOE
MOJITBEPIK/IEHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOTOKEHHH.

2.1.2. Benyueil nuaakTHYECKON LENbI0 MPAKTUYECKUX 3aHATHH ABIIseTCs (OPMUPOBAHNE
MPAaKTUYECKUX YMEHHH - MPO(heCCHOHAIBHBIX (BBIMOJIHATh ONpPE/eeHHbIE IeHCTBUS, ONepalu,
HEO0OXOAMMBIE B MOCIEAYIOMIEM B PO(HECCUOHATBLHOM AESITEIbHOCTH) WIH YYEOHBIX (periaTh
3aJjauyl 1 Jp.), HEOOXOAUMBIX B MOCIEAYIOIEH Y4eOHO! AeATeIbHOCTH 10 OUOJIOTHH.
[IpakTHyeckue 3aHATHUS 3aHUMAIOT IPEUMYIIIECTBEHHOE MECTO IIPU U3YUEHUU
o01enpoeccHOHAIBHBIX U CIIEHUATBHBIX TUCIMILIMH.

CocraB U cozepkaHie IPAKTUYECKUX 3aHATUHN JOJKHBI ObITh HampasiieHbl Ha peanu3zanuio ['OC
CIIO no crienuanbHOCTAM U (HOPMUPOBATH YMEHUS (KOMIETEHIMH) CTYACHTA.

2.3. B cooTBeTCTBUM C BeAylLIeH AUIAKTHUECKON LENIBIO COJEPKAHUEM JIAOOpaTOPHBIX padoT
MOTYT OBITh SKCIIEPUMEHTaJIbHAs poBepKa POopMyJI, METOAMK pacyeTa, yCTaHOBJICHUE U
MOATBEPK/IEHUE 3aKOHOMEPHOCTEHN, O3HAKOMJIEHUE C METOIMKAMHU ITPOBEIEHUS IKCIIEPUMEHTOB,
YCTaHOBJICHHE CBOMCTB BEIIECTB, UX KAUECTBEHHBIX M KOJUYECTBEHHBIX XapaKTEPUCTUK,
HaOJr0IeHue pa3BUTHS ABJICHUM, IIPOLIECCOB U JIp.

2.3.1. IIpu BbIOOpE comepkaHus U 00beMa J1a00paTOPHBIX pabOT caelyeT UCXOIUTh U3
CJI0)KHOCTH Y4eOHOro MaTepualia /il yCBOCHHUS, U3 BHYTPUIIPEAMETHBIX U MEXKIPEIMETHBIX
CBSI3€H, U3 3HAUMMOCTHU U3y4aeMbIX TEOPETUUECKUX TIOJIOKEHUH IS IPEACTOALIEH
npodecCHOHATBHON AeATEIPHOCTH, U3 TOr0, KAKOE MECTO 3aHMMAeT KOHKpEeTHas padoTa B
COBOKYITHOCTH JIAOOPAaTOPHBIX padoT, M UX 3HAYUMOCTH 11 (POPMHUPOBAHHUS LIETOCTHOTO
MIPEJICTAaBJICHUS O COJIEPYKAHUN YUEOHOU JUCIUTUINHBL.

2.3.2. Ilpu miaHupoBaHUH Ja0OPATOPHBIX padOT CIENyeT YUYUTHIBATh, YTO HAPSILY C BEAyIIEH
JIUJAKTUYECKON IIETIBIO - TOITBEP)KICHUEM TEOPETHYECKUX MOJI0KEHHUH - B X0/1€ BHITIOIHEHHUS
3aJJaHUl Y CTYACHTOB (POPMHUPYIOTCS MPAKTHYECKUE YMEHHUS M HABBIKK O0OpaIeHHs ¢
Pa3IUYHBIME IPUOOpPAMH, YCTaHOBKAMH, Ta00OPaTOPHBIM 000PYIOBaHUEM, aNapaTypoi,
KOTOPBIE MOTYT COCTAaBJIATh YaCTh MPO(ECCHOHAIBHOM MPAKTUYECKON MOATOTOBKH, a TAKXKE
UCcIe0BaTeIbCKUE YMEHHUS (HA0II01aTh, CPAaBHUBATD, AHAIN3UPOBATh, YCTAHABINBAThH
3aBUCUMOCTH, JIeNIaTh BHIBOJIBI M 00OOIIEHHS, CAMOCTOSITEILHO BECTH UCCIICIOBAaHHE,
0(OPMIISITH PE3YIIHTATHI).

2.4. B COOTBETCTBUU C BeAYLIEH TUITAKTUUECKON LENIBI0 COACPKAHUEM MPAKTUUECKUX 3aHATUN
SBIIIOTCS PEIIeHUE Pa3HOTO Pojia 3a/1a4, B TOM YHCIe MPOPECCHOHANBHBIX (aHAN3
IMPON3BOACTBCHHEBIX CHTyaHHfI, PEIICHUC CUTYAIITMOHHBIX IMTPOMU3BOACTBCHHBIX 3a/1a4,
BBHITIOJTHEHHE MPO(eCcCUOHANBHBIX (DYHKIIUHN B JIETOBBIX UTPAX U T.I1.), BHIIOTHEHHE
BBIYHMCIICHH, pacyeToB, paboTa ¢ 000py/I0BaHUEM, aIllapaTypoi u Jp.

2.4.1. Ilpu pa3paboTKe CoaepKaHUS MPAKTUISCKUX 3aHATHH CIIeyeT YIUTHIBATh, 9TOOKI B
COBOKYITHOCTH TI0 Y4eOHOM JMCIUIUIMHE OHH OXBATBIBAJIHM BECh KPYT MPOPECCHOHATBHBIX
YMEHHH, Ha TIOJITOTOBKY K KOTOPBIM OPUEHTHPOBAHA JTaHHAS JUCIUTUIHHA, K KOTOPOW TOTOBUTCS
CTICLIUAITUCT.

2.4.2. Ha npakTU4YeCKUX 3aHATUAX CTYIEHTHI OBJIAJEBAIOT IEPBOHAYAILHBIMH
npoeCCHOHATBLHBIMI YMEHUSMHU M HaBBIKAMU, KOTOPBIE B JAJIbHEUIIIEM 3aKPEIUISIOTCS U
COBEPUICHCTBYIOTCS B IIPOLIECCE KyPCOBOT'O MMPOCKTUPOBAHMS U TEXHOIOTMYECKON U
MPEIUIUIOMHOM POU3BOACTBEHHOH (pohecCHOHaIbHOM) PAKTUKH, U3YYECHUS
poeCCUOHATIBHBIX MOJTyJIEH.



Hapsny ¢ popmupoBanueM yMeHU 1 HaBBIKOB B IPOIIECCE MPAKTHUECKUX 3aHATHIH
000011at0TCs, CUCTEMATU3UPYIOTCS, YIITYOISIOTCSl U KOHKPETHU3UPYIOTCS TEOPETHUECKHUE 3HAHNUS,
BbIpabaThIBAETCS CIIOCOOHOCTh M TOTOBHOCTH MCIIOIB30BAaTh TEOPETUUECKHE 3HAHHS HA
IMPAKTHUKE, Pa3BUBAIOTCA MHTCIUICKTYAJIbHBIC YMCHU, q)OpMI/Ip}IIOTCﬂ O6H_[I/Ie KOMIICTCHIINU.

2.5. Copeprxkanue 1a00paTOPHBIX PA0OT M MPAKTHYECKHUX 3aHATHH (PUKCUPYETCs B pabOInX
yueOHBIX MporpaMMmax AUCHUUILINHBI B pazaene «CoaeprkaHue y4eOHON AUCIUITITMHBD.

2.6. CocraB 3a1anuii 17151 1a00paTOPHOM pabOTHI MITH MPAKTUIECKOTO 3aHATHSI IOJKEH ObITh
CIUTAHUPOBAH C PacYeTOM, YTOOHI 32 OTBEJICHHOE BPEMSI OHU MOTJIH OBITh BHITIOJTHEHBI
KauyeCTBEHHO OOJIBIIMHCTBOM CTYAeHTOB. KonyecTBO 4acoB, OTBOJUMBIX Ha Ja0OpaTOpHbIE
paboThI U IPaKTUYECKUE 3aHATHS, GUKCUPYETCS B TEMATHUUYECKUX IUIaHAX Pabodnx y4eOHBIX
MIPOrPaMM.

2.7. Ilepeuyenpb 1ab0OpaTOPHBIX pabOT U MPAKTUUECKHUX 3aHATUN B pabOUnX MporpamMmax
JUCLMILINHBI, @ TAK)KE KOJIMUYECTBO YAaCOB HA UX MIPOBEIEHUE MOTYT OTINYATHCSA OT
PEKOMEHI0BaHHBIX MPUMEPHON porpaMMoii (6a3UCHBIM yUeOHBIM IUIAHOM), HO TIPH 3TOM
JOJKHBI (POPMHUPOBATH YPOBEHB MOJATOTOBKHU BBIITYCKHMKA, OTIpeIeIeHHbIN ['ocy1apcTBeHHBIMU
TpeOOBaHUSIMU 110 COOTBETCTBYIOIIEH CHEIMATbHOCTH, a TAKXKE, JOMOJIHUTEIbHBIMU
TpeOOBAaHUSAMH K YPOBHIO MOATOTOBKHU CTY/IEHTA.

3. OPTAHM3ALMA N ITPOBEJJEHUE JIABOPATOPHbBIX PABOT

U IIPAKTUYECKHUX 3AHATUM

3.1. JTaGoparopHas paboTa Kak BHJ y4eOHOTO 3aHSATHS TOJDKHA TPOBOUTHCS B CIICITHATBHO
000pyI0BaHHBIX YueOHBIX Taboparopusx. [I[poIoKUTENBHOCTD - HE MEHEE 2-X aKaJeMHUECKUX
gacoB. HeoOX0IMMBIMU CTPYKTYPHBIMH 3JIEMEHTaMH JIA00paTOPHON PabOThI TOMUMO
CaMOCTOSITETTFHOU JIESTEIIbHOCTH CTYICHTOB, SIBIISTFOTCS HHCTPYKTAX, IIPOBOIUMBIIA
IpernoaaBaTesieM, a TakyKe OpraHu3alus 00CykI€HHS UTOTOB BBITOJIHEHUS J1a00paTOpHOM
paboTHI.

3.2. [IpakTudeckoe 3aHATHE JOKHO MPOBOIUTHCS B yUEeOHBIX KaOWHETaX WM CIEeUATbHO
000pyI0BaHHBIX KaOuHeTax. [IpogoKUTETFHOCTD 3aHATHS - HE MEHEee 2X aKaJIeMUIECKUX
gacoB. Heo0XoquMbIMU CTPYKTYPHBIMH 3JI€EMEHTaMU MTPAKTHUECKOTO 3aHATHS, TOMUMO
CaMOCTOATEIIbHOM AESATENBHOCTH CTYACHTOB, SBJISIFOTCS MHCTPYKTAX, IIPOBOAUMBIN
mpernoaaBaTeneM, a Tak)Ke aHaJIu3 U OIIEHKA BBITTOJIHEHHBIX pa0OT U CTETIEHU OBJIAJICHUS
CTYJICHTaMH 3aIUIAHUPOBAHHBIMU YMEHUSIMHU.

3.3. Ha HauanpHBIX 3Tanax oOy4eHwus 0OJIbIIOE 3HAYCHHE UMEET YeTKAas IOCTAaHOBKA
M03HABATEJILHOM 33a/1a4, 00BSICHEHHE TIOCIICIOBATEIIEHOCTH BBITOJHEHHS OTJICIIbHBIX
AIIEMEHTOB 33/1aHus ¥ paboThI B 1iesioM. [TocnenoBarenbHo, OT 3aHATHS K 3aHATUIO BO3PACTAIOT
TpeOOBaHUS K CAMOCTOSITEIILHOCTH CTYJICHTOB. BO3MOXKHO IpoBeicHNE JTa00paTOPHBIX paboT U
MPAKTHYECKHUX 3aHSATUN KaK UTOTOBBIX KOHTPOJIbHBIX.

3.4. BeinosiHeHHIO 1a00paTOPHBIX PadOT U MPAKTUUYECKUX 3aHATHH MPEIIECTBYET MPOBEPKa
3HAaHUU CTYJEHTOB - X TEOPETHYECKON TOTOBHOCTH K BBIITOJIHEHUIO 3a/IaHUSI.

3.5. Io xaxmoit mabopaTopHO paboTe U MPAKTHYECKOMY 3aHITHIO TOJDKHBI OBITH Pa3pabOoTaHbI
Y YTBEPXKJICHBI METOAMYECKHIE YKA3aHUsI 110 UX MPOBEICHUIO.



3.6. MeTtoauueckue YKa3aHud U1 BBIIIOJTHCHU A HaGopaTOpHLIX pa60T " NPAKTUYICCKUX 3aHATHHU
JOJIXKHBI BKIIFOYATh:

e Temy

e [lenb paboTsl

e CpencrBa 00yueHus

e 3HaTh

e VYmMmerb

e OO0mue KOMIEeTeHIIUN

e PexkomeHayemas JIUTeparypa

e AKTyanu3anus ONOPHBIX 3HAHUI

e Xoxa pa®oTsl (METOAMKA BHITIOJIHEHUS paboThl (Ipodeccrorpamma))
e KoOHTpOJIb HCXOTHOTO YPOBHS 3HAHUI
e KoHTpOJIb KOHEYHOTO YPOBHSI 3HAHUI

3.7 JlaGopatopHbie pabOThI ¥ MPAKTUUECKUE 3aHATHUS MOTYT HOCUTH PETIPOYKTHUBHBIMH,
YaCTUYHO-ITOMCKOBBIN U TIOUCKOBBIM XapakTep.

PaboTsl, HOCSIIIIE pENpPOTyKTHBHBIN XapakTep, OTIIMYAOTCS TEM, YTO IPH UX MPOBEACHUN
CTYAEHTHI OJIB3YIOTCS OAPOOHBIMU HHCTPYKIHUSAMH, B KOTOPBIX YKa3aHbI: 11€71b paboThI,
MOSICHEHHS (TEOPHsI, OCHOBHBIE XapaKTEPUCTHKH), 000PYAOBaHHE, allliapaTypa, MaTepruallbl U UX
XapaKTePUCTUKH, TIOPSIIOK BBIIIOJIHEHUSI PaOOTHI, TaONHUIIBI, BBIBOAKI (63 POpMYIHPOBKH),
KOHTPOJIHHBIE BOMIPOCHI, YUeOHAs U CTIeUAIbHAS JINTepaTypa.

PaboTsl, HOCSIIIIME YaCTUYHO-TIOMCKOBBII XapakTep, OTIIMYAI0TCS TEM, UTO IPH UX MPOBEACHUHT
CTYZEHTBI HE MOJIb3YIOTCS MOJPOOHBIMU HHCTPYKIMSAMHU, UM HE JIaH MOPSAJOK BHITOTHEHUS
HEOOXOUMBIX IEUCTBUM, U TPEOYIOT OT CTYJIEHTOB CaMOCTOSITEIbHOTO 0/100pa 000py10BaHMs,
BbIOOpa CIIOCOOOB BBINOJHEHUS paOOThl B UHCTPYKTUBHOM U CIIPaBOYHOM JINTEpaType U JIp.

Pa6OTH, HOCAIIIHNE ITOMCKOBBIH XapaKTep, XapaKTCPU3YIOTCA TEM, YTO CTYACHTHBI JOJI?KHbBI
PCIINTh HOBYIO JJISA HUX np06ﬂeMy, OmnupadaCh Ha UMCIOIIUECCA Y HUX TCOPCTUYCCKUC 3HAHUA.

[Tpu mutaHupoBaHKU J1AOOPATOPHBIX PabOT U MPAKTHUECKUX 3aHATHI HEOOXOAUMO HAXOAUTh
ONTUMAIbHOE COOTHOUICHHE PENPOAYKTUBHBIX, YACTUYHO-ITOMCKOBBIX U MMOUCKOBBIX padoT,
4TOOBI 00€CIIEUNTh BHICOKMI YPOBEHb MHTEIJICKTYAIbHOM IESTEIHOCTH.

3.8. @opMbl OpraHU3aluy CTYIEHTOB Ha Ja0OPaTOPHBIX PabOTaxX M MPAKTUUECKUX 3aHATHIX:
(bpoHTaTbHAS, TPYIIIOBAS U HHINBUIYaTbHASL.

[Tpu ¢ppoHTaTBHON POpME OpraHU3aINH 3aHATHI BCE CTYACHTHI BBIMOIHSAIOT OJJHOBPEMEHHO
OJIHY U Ty e paboTy.

[Ipu rpynmnoBoii opMe opraHu3aliy 3aHATHI OJHA U Ta K€ paboTa BHIOIHAETCS MaJIbIMU
IpynnaMH 1o 2-5 4elloBeK.

ITpu uHAMBUAYaIBHON (hOpME OpraHU3alyy 3aHATUNA KaXIbli CTYZCHT BBIITOJIHSET
MHAMBHUIYaJIbHOE 3aJaHUE.

3.9. lns noBeieHus 3pGEKTUBHOCTH MTPOBEACHUS JIAOOPATOPHBIX pabOT M MPAKTHUECKUX
3aHATUI PEKOMEHTYETCA:



- pa3pa60TI<a C60pHI/IKOB 3aaa4, SaI[aHI/Iﬁ n ynpa)KHeHHfI, COMMPOBOKAAOIINUXCA MECTOANYICCKUMU
YKazaHUsAMHU, TPUMCHUTCIIBHO K KOHKPETHBIM CIICIIUAJIBHOCTAM,

- pa3paboTKa 3aJaHu TSI aBTOMAaTU3UPOBAHHOTO TECTOBOTO KOHTPOJISI HAJl
MOJITOTOBJICHHOCTHIO CTYJICHTOB K Ta0OPAaTOPHBIM paboTaM WM MPAKTHUYECKUM 3aHITHSIM;

- IOTYMHEHUE METOJIUKH TIPOBEICHUS JTAOOPATOPHBIX padOT U MPAKTUYECKHUX 3aHATUH BEIyIIUM
JUJAKTUYECKUM LEJSM C COOTBETCTBYIOIMMHU YCTAHOBKAMH JIJISI CTYJICHTOB;

- CTOJIb30BAHUE B MPAKTHKE MPETIOIaBaHUs MIOMCKOBBIX JJa00OPaTOPHBIX paboT, MOCTPOSHHBIX
Ha MpoOJIEMHON OCHOBE;

- IPUMEHEHNE KOJUIEKTUBHBIX U IPYNIOBBIX (hOpM pabOThl, MAKCUMAJIBHOE HCIIOIb30BaHHE
WHIMBUIYAIBHBIX ()OPM C IIEITBIO TIOBBIIIECHHSI OTBETCTBEHHOCTH KaXK/IOTO CTYJICHTA 32
CaMOCTOSATENLHOE BBITIOJIHEHUE MTOJTHOTO 00bhema padoT;

- MPOBEICHUE JIAOOPATOPHBIX PA0OT U MPAKTUICCKUX 3aHITHI HA TIOBBIIIICHHOM YPOBHE
TPYAHOCTH C BKJIFOUCHHEM B HUX 3a/IaHUH, CBS3aHHBIX C BEIOOPOM CTYICHTAMH YCIIOBHMA
BBITIOJTHEHHSI paOOThI, KOHKPETH3AIUEH 1eTIeH, CaMOCTOSTEIBHBIM 0TOOPOM HEOOX0IUMOTO
000opyI0BaHUS;

- 3(hpexTHBHOE UCTIOIB30BaHUE BPEMEHHU, OTBOAMMOIO Ha JIabopaTopHbIe pPabOTHI U
MPaKTUYECKUE 3aHATHA, TOJOOPOM JOMOTHUTEIBHBIX 3aj1ay U 3aJJaHUH ISl CTY/I€HTOB,
paboTtaronmx B 0ojiee OBICTPOM TEMIIE.

- MHOTOBapHaHTHBIE 3a/1aHUS.

4. OOOPMIJIEHUE JIABOPATOPHBIX PABOT U

IMPAKTUYECKUX 3AHATUM.

4.1. CtpykTrypa oopMiIeHHUs 1aO0OPaTOPHBIX PadOT U MPAKTUUECKUX 3aHATHHA MO JUCLUILUINHE
OTIpe/IETSAETCS] METOANUECKUMU KOMUCCHSIMH.

4.2. OueHKH 3a BBINOJIHEHUE Ta00paTOPHBIX PAdOT M MPAKTUYECKUX 3aHATHIA MOTYT
BBICTABIIATHCS 110 MATHOAIUTBHON CHCTEME MM B ()OPME 3aUeTa B KOHIIEC 3aHATHS M YUUTHIBATHCS
KaK [MOKa3aTe TeKyIleH yCeBaeMOCTH CTYICHTOB.

4.3. Otuet no 1a60paTOPHBIM pabOTaM U MPAKTHUECKUM 3aHATHUAM PEKOMEHTyeTCsl 0hOpMIIATh
B BUJIe TaOJIHII, CXEM, CTPYKTYp, 3aIucei, 00pa30B, pUCYHKOB, allTUIMKAIIUH, pacueToB,
CPaBHUTEIBHOI'O aHAJIM3a, PEIICHUSI KOHKPETHBIX MPOM3BOICTBEHHBIX 33J1ad U CUTYaIUi U T.1I.
[{enecooOpa3Ho mpuMeHEHHE padOUHX TETPAACH MO AUCITUTUINHE.
NMHCTPYKUMOHHO-TEXHOJIOT'MYECKHE KAPTHI

IIpaxTrueckast paboraNel

Tema: «Ctpoenue U GyHKINU KIETKI

Lenb paboOThI: MPOAOIKUTH H3yUEHHE KIETOYHOTO YPOBHS opranuzaunuu xu3Hu. ChopmMupoBartsb
3HAHUS O CTPOSHHUH U PYHKIHUSIX KICTKH



Ob6opynoBaHue U MaTepuanbl: Y 4eOHUK , TETPalb.
3ananue Nel.

PaccraBrTe I_[I/I(l)pbl, COOTBETCTBYIOIIHE OpraHonaM KJICTKH.

1. Iurommasma

2. Kierounas memOpana
3. Slnmepnas o6o10uka
4. Snpo

5. Snpsimko

6. Muroxonapun

7. JInzocomsl

8. llerpocomsl

9

. Anmapar 'onbmxu
10. DHnomia3MaTu4decKkast CETh
11. IIMHOIMTO3HBIN My3BIPEK
12. Pubocombl
3aganue No2 OTBeThTE Ha BOIIPOCHI TECTA.
1. Yto Takoe MUTO3?
1) neneHune BcexX KIETOK
2) neneHue KIETKA OJHOKIETOYHOTO OpraHu3Ma

3) neneHue MPOKAPUOTHIECKON KIETKU

4)neneHne 5yKapuOTHUECKON KIETKH, IPU KOTOPOM 00pa3yroTcs JBe JOYEpHUE KIETKH C UACHTH
YHBIM POJUTEIBCKOMYHA0OPOM XPOMOCOM

2. Kakue ki1eTku B OpraHu3Me 4ejoBeKa He CIIOCOOHBI K JIETICHUIO?
1) HelipoHBI

2) pOCTKOBOTO CJIOS IIUJAEpMUCA

3. I3 yero cocTout xpomocoma?

1) u3 neHTpOoMmMEp

2) U3 XpoMaTHI

3) u3 MEKpOTPyOOUEK

4) n3 BepeTeH JIeNeHus



4.B xakoii ¢aze geneHus KISTKH XPOMaTUIbI
pacxoATCs K POTHUBOIIOJIOKHBIM TIOJFOCAM KIETKU?

1) B anadaze 2) B tenodaze 3)B npodase 4)B meradhase

5.B siape etk nucta Tomara 24 XxpoMocoMbl. CKOJIBKO XpOMOCOM OyZieT B Ape KICTKU KOPHS
TOMara Iociie ee AeJaeHus?

1) 122) 483) 364) 24
6.BepHbl 11 crieayronme CykaeHus o meiiose?
A .Meiio3 - crioco6 J1eneHus KIETOK, MPUBOISIINN K YMEHBIICHUIO BBOC YUCIIA XPOMOCOM.

b. Meiio3 cOCTOUT U3 ABYX IOCJIEI0BATEIbHBIX IEICHUMN,
KOTOPBIM IpeaiecTByeT onHokparHoe yasoenue JJHK BunTepdasze.

1) BepHO TONBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a CyXJICHHS

4) 0b6a cy>xJeHHs] HEBEPHBI

3amanue Neo3

®parment nenu JHK nmeer crnenyrontyro nocnenoatenbHOCTE: I TATHITAAALIAT.
Ormpenenure MOCIeI0BATEILHOCTh HYKJICOTHI0B HAa BTOpo# nenu JTHK.

IIpaxTrueckas padora Ne 2.

«AHanu3 (peHOTUIHYECKOH N3MEHUYNBOCTIY

Iesnb paboThI: 03HAKOMUTHCS ¢ 3aKOHOMEPHOCTAMHU MOAM(PUKALIMOHHON H3MEHYUBOCTH,
METOAMKOHN MOCTPOCHUS BAPUAIIIOHHOTO PsAa U BapUAIIMOHHOW KPUBOH, YTIITyOUTh 3HAHUS O
HOpMeE peakuuu, copMUPOBAThH 3HAHUS O CTATUCTHUYECKOM PsiJie U3MEHYMBOCTH NIPU3HAKA;
BbIpPa0OTaTh YMEHHE HKCIIEPUMEHTAIBHO MOMy4aTh BApUALIMOHHBIN PSIT U CTPOUTH KPUBYIO

HOPMBbI pCaKIIUH.

ITproOperaemble yMEHHsI ¥ HABBIKU: YMEHHUE SKCIIEPUMEHTAIbHO MOIy4aTh BapUALIMOHHbIHN psij
U CTPOUTH KPUBYIO HOPMBI PEAKIUH.

Hopwma Bpemenu: 2 yaca

OcHartienue pabouero Mecta: HabOpbl OMOTOTUYECKUX 0OBEKTOB: PUCYHKU CeMsH (dacomu,
TETpajib, MPOCTON KapaHAalll, py4yKa, JTNHENKa.

[Topsiok BeIOIHEHHS pabOTHI:

1. PaccMoTpuTE pUCYHOK.



2. HOC‘II/ITafITC YHUCJI0 CECMJSH C HOBTOpﬂIOHlHMCSI YHUCJIOM IIATCH.
3. 3anomHuTe TAOIUILY.

CreneHb npu3HaKa

(KOJIMUYECTBO TOUEK)
YacroTa BCcTpeuaeMOCTH MPU3HAKA

4. CocTaBbTe BapUALIMOHHYIO KPUBYIO PACIIPEIEICHNs YHCIIa ISTEH Ha CEMEHU
(haconu,KoTOpast MpPeACTaBIsIeT CO00M rpaduuecKoe BEIPAKEHUE N3MEHIYMBOCTH
MPHU3HAKA; YaCTOTa BCTPEYAEMOCTH NMPU3HAKA — 110 BEPTUKAIIN; CTETICHb BHIPAXKEHHOCTH

MPHU3HAKa — 10 TOPH30HTAIIH.

5. CpaBHUB Kpas U LEHTP BapUAIMOHHON KPUBOM, CIEIalTe BBIBOJI: KAKOE 3HAYCHUE TTPU3HAKA
(MakcuMalbHOE, CpeIHee WM MUHUMAJIBHOE) Yallle BCTPEeUaeTCsl.

CreraiiTe BBIBO: Kakasi 3aKOHOMEPHOCTh MOM(DUKAIIMOHHOW H3MEHYMBOCTH BaAMHU
obOHapyxeHa?

1)[aiiTe onpenenenne TepMUHAM — U3MEHYUBOCTD, MOIU(DHUKAIIMOHHAS U3MEHIUBOCTb,
(heHOTHT, TEHOTHII.

BBIBOJ:
[IpakTrueckas padora Ne 3

Tema: «M3ydyenue npucrnocobICHHOCTH OPraHU3MOB K cpejie 0OMTaHus (K BOAHO, Ha3eMHO-
BO3JIYIITHOW, TTOYBEHHOM )»

HGHBZ HAaY4YHUTBHCA BBIABIIATH YCPThI HpI/ICHOCO6J'ICHHOCTI/I OpraHu3MoB K Cpeac o0UTaHuA U
YCTaHaBJIMBATH €€ OTHOCUTEIBHBIN XapakTep.

O6opynoBanue: repOapHbie 00pa3ilbl pacTeHUI, KOMHATHBIE PACTEHHUS, PUCYHKHU )KMBOTHBIX
Pa3IUYHBIX MECT OOUTAHUS.

Xon paboTsl

1. Onpenenurte cpeay OOMTaHUS PACTEHUS WU )KUBOTHOTO, PEJIOKEHHOTIO BaM IS
UCCIIeIoBaHMs. BBIsIBHTE 4epThI €ro MPUCIIOCOOIEHHOCTH K cpesie oOuTanus. BrisiBute
OTHOCUTENBbHBIN XapakTep NpUcrnocobaeHHOCTH. [loaydeHHble JaHHbIE 3aHECUTE B TAOJIUILY
«ITprucocob1eHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTH.

[Tpucnoco01eHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTh

Tabmuma 1

HazBanue



BHA
Cpena oburanus

YepThl MPUCIIOCOOTICHHOCTH K Cpejic OOMTaHUS
B uém BBIpakaeTcss OTHOCUTEIILHOCTD
MIPUCTIOCOOTIEHHOCTH

2. 3y4uB Bce MpeasioKeHHBIC OPTaHU3MBbI M 3aII0THHB Ta0JIHIly, HA OCHOBAaHWHW 3HAHUH O
JBYOKYIIMX CHIIAX 3BOJIIOIUU OOBSICHUTE MEXaHH3M BO3HUKHOBCHHS MPUCIIOCOOICHUHN 1
3anuIauTe OO Uil BEIBO/I.

3. CooTHecuTe NpHUBENEHHBIE TPUMEPHI PUCTIOCOOJIEHUH ¢ UX XapaKTEPOM.

Oxpacka mepctu 6e10ro MeIBes
Okxkpacka xxupada

Oxpacka mmens

®dopwma Tena naJsouHuKa

Oxpacka 60kKbell KOPOBKU

Spxue nsATHA y TYCEHUIT
CrpoeHnue 1BeTKa OpXHUIEu
Bremnunii Bua Myxu-xXyp4ajiku
dopma 11BETOYHOro Goromona

VXN R WD =

10.IToBenenune xyka-o6oMOapaupa

1. TlokpoBuTEIBCTBEHHAS OKpacKa

2. MackupoBka

3. Mumukpus

4. Tlpenynpexnaromiasi OKpacka

5. TlpucnocoOuTenpbHOE MOBEICHNE
BeiBo:

JlaboparopHuas padota Ne 4

«AHaJIU3 ¥ OLIEHKA PA3JIMYHBIX TUIIOTE3 MIPOUCXOXKICHUS )KMU3HU U YETTOBEKA)
Llenp: 3HAKOMCTBO C pa3JIMYHBIMU THIIOTE€3aMH IPOUCXOKICHUS KU3HU Ha 3eMJIe.
Xon paboThl.

[Ipountathk TekcT «MHOTOOOpa3Ne TEOPU BOSHUKHOBEHUS KU3HH HA 3eMJIE).

1. 3anomHuTh TAOIHILY:



Teopuu 1 runoOTE3bI

CyIIHOCTb TEOPUH WM TUIIOTE3bI

JlokaszaTenbcTBa

«MHoroo0pasue Teopuii BOSHUKHOBEHUS KU3HU Ha 3eMiie».
1. Kpeaunonusm.

CornacHo 3TOl TEOPUH KU3Hb BO3HUKIIA B PE3YJIbTATE KAKOTO-TO CBEPXHECTECTBEHHOTO
coObITHA B mipouuioM. Ee nmpuaepkuBaroTcs mnociiejoBaTenau oYt Bcex Hanboliee
pacpOCTPaHEHHBIX PEIUTHO3HBIX YUCHUM.

TpaauuuoOHHOE NYIEHCKO-XPUCTHAHCKOE IIPEICTAaBIECHUE O COTBOPEHUU MUPA, U3JI0KEHHOE B
Kaure BI)ITI/ISI, BBI3BIBAJIO U MPOJOJIKACT BBI3BIBATH CIIOPHI. XoTs Bce XpUCTHAHC IPU3HAIOT, UTO
bubnus — 310 3aBeT ['ocnona m0s1M, IO BONPOCY O AJMHE «JIHSI», yIoMUHaBIierocs: B Kuure
BeITHs, CylIECTBYIOT pa3HOIIacHsl.

HexkoTtopsie cunTaror, 4T0 MUP U BCE HACEIISIONIME €r0 OPraHu3Mbl ObUIM CO3/IaHbI 32 6 THEH 10
24 gaca. JIpyrue XpucTHaHe He OTHOCSTCS K bubnuu kak K Hay4HO! KHUTE U CUUTAIOT, YTO B
Kaure BeITHs M37105K€HO B MOHSATHOW TS JIFOACH (OpME TEOIOTHIECKOEe OTKPOBEHHE O
COTBOPEHHUHU BCEX KUBBIX CYLIECTB BCEMOTYIIUM TBOPIIOM.

Hpouecc 00’KeCTBEHHOT' O COTBOPEHUA MHUPA MBICIIUTCA KaK MMEBIIHNH MECTO JIHIIb OOHAXXIBbI 1
IMOTOMY HCI[OCTYHHHﬁ JJIA Ha6J]IOI[eHI/ISI. 9T0ro J0CTAaTO4HO, 4TOOBI BIHECTH BCIO KOHICIIITUIO
00’KEeCTBEHHOT'O COTBOPEHUA 3a paMKH HAYYHOI'O UCCIIECOAOBaHMA. HayKa 3aHUMAacCTCs TOJIBKO
TCMHU SABJICHUAMU, KOTOPBIC MMOAAAOTCA Ha6JIIOI[eHI/IIO, a [I0OTOMY OHa HUKOI'Jla HC 6y;[eT B
COCTOsIHMHM HU JO0Ka3aTb, HU OIIPOBCPIrHYTH 3TY KOHLICIILUIO.

2. Teopus CTallMOHAPHOTO COCTOSIHUS.

CoracHo 3Tol TCOpHH, Semis HHUKOT'Ja HC BO3HHKAJIa, a CyIICCTBOBAJIa BEYHO, OHA BCCraa
crocobHa MOAACPIKUBATDH KU3Hb, d €CJIIN U USMCHAJIACh, TO OYCHb MaJlI0; BUIbI TOKC
CyHICCTBOBAJIM BCCraa.

CoBpeMeHHbIE METO/IbI JATHPOBAHUS JAI0T BCE O0JIee BHICOKUE OLIEHKH BO3PAcTa 3eMJIU, UTO
MI03BOJISIET CTOPOHHUKAM TEOPHH CTALIMOHAPHOI'O COCTOSHUS 110JIaraTh, 4TO 3eMJIsl U BUbBI
CYILECTBOBAJIM BCeraa. Y KaxJOro BHJA €CTh JBE BO3MOXKHOCTH — JIM0O U3MEHEHHE
YHUCIEHHOCTH, INOO BBIMUpPAHUE.

CTOpOHHI/IKI/I STOH TCOPHU HE NPU3HAIOT, YTO HAJTMIUC UJIN OTCYTCTBUEC OIIPECACIICHHBIX
HMCKONAEMBIX OCTAaTKOB MOKET YKa3bIBaTh HA BPEMS MOSBJICHUS WA BBIMUPAHUS TOIO WJIM HHOTO
BUJA, 1 IPUBOJAT B KAYCCTBE IMpUMEPaA NPCACTABUTEIISA KUCTCIICPBIX pBI6 — JJATUMEPHIO. ITo
MaJICOHTOJIOTUYECKUM JIaHHBIM, KUCTEINEephle BRIMEPIIU 0koJio 70 MiH. nieT Ha3zaa. OgHaKo 3To
3aKJTIOYEHUE TIPHIILIIOCH TIEPECMOTPETh, KOT/Ia B paiioHe Manarackapa ObLTH HaWICHBI )KUBBIS
npeAcTaBuTeNH Kuctenepbix. CTOPOHHUKHM TEOPUU CTALMOHAPHOTO COCTOSIHUS YTBEPKIAIOT,
4TO, TOJBKO U3y4dasd HBIHC )KXUBYIIUC BU/AbI U CPaBHUBAA X C UCKOITAECMbIMU OCTaTKaMH, MOXKHO
JIeJIaTh BBIBOJI O BBIMUPAHUH, Ja U TO OH MOYKET OKa3aThCsl HEBEPHBIM. BHE3arHOE MOsIBIEHNE
KaKoro-au0o UCKOMaeMoro BUAa B ONPEICIIEHHOM IIacTe 0OBSICHAETCS yBEIIMYCHUEM
YHCIEHHOCTH €T0 MOIMYJISIUY WIH NePEeMEIIEHUEM B MeCTa, OJIarONPHUITHBIE TSl COXpaHEHUS
OCTAaTKOB.



3. Teopus maHcnepmMuH.

Ota Teopus He IpeAsaraeT HUKakoro MexaHu3ma i 00bsICHEHUS! IEPBUYHOTO BO3ZHUKHOBEHUS
KHU3HU, a BBIABUTAET UJICI0 O €€ BHE3EMHOM IIPOUCX0XkAeHUU. [03TOMY ee Henb3s cuuTaTh
TeopHel BOZHUKHOBEHU JKU3HU KaK TaKOBOI; OHa MIPOCTO MEPEHOCHUT MPOOIEMY B KaKOE-TO
npyroe mecto Bo Beenennoii. ['unoresa 6puta BeriBuHyTa 0. JInbuxom u I'. Puxtepom B
cepenune XIX Beka.

CoriacHO TUnoTe3e NaHCIEPMHHU KU3Hb CYIIECTBYET BEUHO U MEPEHOCUTCS C IUIaHETHI Ha
IUIaHeTy Meteoputamu. IIpocTeiiime oprann3Mbl WIK UX CIIOPBI («CEMEHA KU3HN» ), IIOMagas Ha
HOBYIO IIJIAHETY U HaW[Is 3/1eCh OJaronpuUsTHbIE YCIOBUS, Pa3MHOXKAIOTCS, J1aBas Ha4yaso
HBOJIIOIMH OT MPOCTEUIIUX (POPM K CI0KHBIM. BO3MOXKHO, 4TO KHU3Hb HA 3eMiie BO3HHUKIIA U3
OJTHOM-€IMICTBEHHOI KOJIOHMH MUKPOOPTaHU3MOB, 3a0pOIICHHBIX U3 KOCMOCA.

Jly1st 000CHOBaHMS 3TOW TEOPUH UCTIONB3YIOTCS MHOTOKpaTHBIe nosiBiienus HJ1O, nackanbHbie
M300paXeHHsI MPEAMETOB, TIOXOKUX HA PAKETH M1 KKOCMOHABTOBY, & TAKXKE COOOIIEHUS SIKOOBI O
BCTpeYax ¢ MHOIUTaHeTsiHaMu. [Ipu n3ydeHnn MatepruagoB METEOPUTOB U KOMET B HUX OBLITH
0OHapyKEHBI MHOTHE «IPEIIIECTBEHHUKH KUBOT0» — TaKHE BEIECTBA, KaK IHAaHOTCHBI,
CHHWJIbHAS! KUCJIOTA U OPTaHUYECKUE COCUHEHHUS, KOTOPBIE, BO3MOYKHO, ChITPAII POJIb
«CEeMsIH», MMaJIaBIINX Ha TOIYI0 3eMITIO.

CropoHHuKamu 3ToH runore3sl OblM JaypeaTsl Hobenesckoii mpemuu @. Kpuk, JI. Opren. .
Kpuk ocHOBBIBAJICS HA JByX KOCBEHHBIX JOKA3aTEIbCTBAX:

* YHUBCPCAJIbHOCTHU I'CHCTHUYCCKOI'O KOJa,

* HEOOXOIMMOCTH ISl HOPMAJILHOTO METab0IM3Ma BCEX KUBBIX CYIECTB MOJTUOIEHA, KOTOPBIi
BCTPEUYAETCS ceivac Ha MIIAHETE KpailHe PelKo.

Ho eciu xu3HL BO3HUKIIA HE Ha 3eMJe, TO KaK OHA BO3HHUKJIA BHE ee?
4. duznyecKue ruIoTe3ml.

B ocHOBe (pr3HUecKUX TUIIOTE3 JIEKUT MPU3HAHUE KOPEHHBIX OTJIMYMIA KUBOT'O BEIIECTBA OT
HEXHUBOr0. PaccMOTpUM THIOTE3y MPOUCXOXKACHUS )KU3HHU, BEIABUHYTYIO B 30-¢ roasl XX Beka
B. . BepHaackum.

B3rusiipl Ha CyIIHOCTB )KM3HU MPUBEIN BepHaACKOTo K BBIBOY, UTO OHA MOSIBUJIACh HA 3eMIIE B
dbopme 6mochepsl. Kopennsie, pyHIaMeHTaIbHBIE 0COOCHHOCTH KUBOTO BEIIECTBA TPEOYIOT JUIS
€ro BO3HUKHOBEHHS HE XUMHUECKHX, a (PU3NUIECKUX MPOIECCOB. DTO TOJKHA OBITH
cBoeoOpa3Has karacTpoda, MOTpsSCEeHHE CaMUX OCHOB MUPO3IaHUSI.

B cootBercTBUU ¢ pacnpocTpaHeHHBIME B 30-X rogax XX Beka runore3amu o0pazoBanust JIyHbI
B pe3yJibTaTe OTPbIBA OT 3eMJIM BEIIECTBA, 3allOJIHABIIETO paHee THXOOKeaHCKYIO BIaIUHY,
BepHnackuil npemnonoxkui, 4To 3TOT IPOLEcC MOT BbI3BaTh TO CIMPAIbHOE, BUXPEBOE
JBUKEHHE 36MHOT'O BEIIECTBA, KOTOPOE OOJIBbIIIE HE TOBTOPHIIOCH.

BepHa)ICKI/Iﬁ MMPOUCXOKIACHUEC )KU3HU OCMBICIIUBAJ B TEX KC MacmTadax u HWHTEpBAIaX BpEMCHU,
YTO M BO3HUKHOBEHHE caMoii BcelneHHOM. HpI/I KaTaCTpO(be YCJIOBUSA BHE3AITHO MCHAKOTCA, U U3

IMPOTOMATCPHH BOZHUKAIOT XXUBAs U HCXKUBASA MATCPUS.

5. XUMHUY€ECKUE THIOTE3HI.



OTta rpymnmna rurnore3 OCHOBBIBAETCS] HA XUMUUECKOM crie-Tu(UKe )KU3HU U CBA3BIBACT €€
IIPOUCXO0KICHHUE C UCTOPHEN 3eMin. PaccMOTpUM HEKOTOPBIE TUITOTE3bI ATOW IPYIIIIHIL.

* YV HUCTOKOB UCTOPHH XUMHUUYECKHUX TUTIOTE3 CTOsUIA Bo33peHus . ['exkens. I ekkens caura, 4ro
CHauasa Mmoj JeHCTBUEM XUMUYECKUX U (PU3MUYECKUX MPUYHH MOSBUINCH COEUHEHUS yriepoa.
DTH BeliecTBa MpeICTaBIsu co00i He pacTBOPHI, @ B3BECH MAJICHBKIX KOMOUYKOB. [lepBuuHbIC
KOMOYKH OBLITH CIIOCOOHBI K HAKOTIJICHUIO PAa3HBIX BEIIECTB U POCTY, 32 KOTOPBIM CJIEIOBAIIO
JelieHre. 3aTeM MOsBHIIAch Oe3bsIepHast KJIeTKa — UCXOAHAs popma JIJIs BCEX KHUBBIX CYIICCTB
Ha 3emuie.

» OnpeiesIeHHbIM 3TaloM B pa3BUTHUHM XMMHUYECKHMX TUIIOTE3 abuoreHesa cranakoHuenuus A. M.
Omnapuna, BeigBuHyTast UM B 1922—1924 rr. XX Beka. ['unoresa Onapuna npeacraBiser coO0i
CHHTE3 JapBuUHM3Ma ¢ ouoxumuei. [lo OnapuHy, HacIeJCTBEHHOCTh CTaja CIeICTBHEM 0TOOpa.
B runore3e Onapuna ejtaeMoe BblIacTCs 3a JAeicTBUTENbHOE. CHavaaa Hee 0COOCHHOCTH
KHU3HU CBOJATCS K OOMEHY BEIIECTB, a 3aT€M €ro MOJICIMPOBAHUE OOBABISIETCS PEIIEHHOM
3arakyu BOSHUKHOBCHUA )KU3HU.

 ['unore3a JIxx. bepnama npeamnonaraer, 4970 aOMOr€HHO BO3HUKIIHE HEOOIBIINE MOJICKYJIbI
HYKJIEHHOBBIX KHCJIOT U3 HECKOJBKUX HYKJICOTHIOB MOTJIH CPa3y e COCTUHATHCS C TEMHU
AMUHOKHCIIOTAMH, KOTOPBIE OHU KOAUPYIOT. B 3TOM runorese nepBuvHas )KMBasi CUCTEMa
BHJIUTCS KaK OMOXUMHUYECKAs )KU3Hb 0€3 OPTaHU3MOB, OCYIIIECTBIISIONIAs CAMOBOCITPOU3BEICHNE
1 oOMeH BemiecTB. OpranusMel ke, o JIx. bepHany, MOsSBISIOTCS BTOPUYHO, B XOJI€
000co0JIeHNsT OT/ACIBHBIX YYAaCTKOB TaKOW OMOXUMHUYECKOU KU3HH C TIOMOIIBI0 MeMOpaH.

* B xauecTBe nocnenHe XUMAYECKON TMIIOTE3bl BOSHUKHOBEHMS )KM3HU Ha HALIEH IUIaHETe
paccmorpum runoresy I'. B. BoiitkeBuya, BeiiBUHYTYI0 B 1988 romy. CormnacHo 37101 runorese,
BO3HUKHOBEHHUE OPraHUYECKUX BEIECTB NEPEHOCUTCS B KOCMUYECKOE MTPOCTPaHCTBO. B
crienu(pUUECcKUX YCIOBHIX KOCMOCA UAET CUHTE3 OPraHUUECKUX BEUIECTB (MHOTOUMCIICHHbIE
OpIIaHMYECKHE BEILLECTBA HAMJIEHbl B METEOPUTAX — YTJIEBO/IbI, YTIEBOIOPOAbI, A30TUCTHIE
OCHOBAHUS, aMUHOKHCIIOTBI, )KUPHbIE KMCIIOTHI U JIp.). He UCKIII0OUeHO, YTO B KOCMUYECKUX
MPOCTOpax MOTJIM 00pa30BaThCs HYKICOTH Bl U naxke Mosiekybl JIHK. Ognako, mo MHeHHIO
BoiitkeBnua, XxumMHu4ecKast 3BOJIIOLUSA Ha OONbIIMHCTBE T1aHeT COJIHEYHOM CUCTEMBI OKa3alach
3aMOPOKEHHON U MPOJOJIKUIACH JIUIIb HA 3eMJie, Hall[s TaM noaxonsiue ycinosus. [Tpu
OXJIQXJIEHUH U KOHJICHCALlMH ra30BOM TYMaHHOCTH Ha MEPBUYHOM 3emiie oka3alicsi BeCb Habop
OpPraHUYECKUX COEAMHEHUN. B 3THX yCIOBUSIX HKHBOE BEIIECTBO MOSBUIOCH U
KOHJIEHCHPOBAJIOCh BOKPYT BO3HUKIIUX abuorenHo monekyn JJHK. Wrak, no runorese
BoiliTkeBrua nepBoHavaIbHO MOSIBUIIACH KU3Hb OMOXUMHYECKas, a B XO/€ €€ IBOJIIOLUN
MOSIBUJINCH OTZIEIbHBIE OPIaHU3MBI.

KonTponbsnsie Bonpockl: : Kakoii Teopuu npuaepkuaeTech Bbl IM4HO? [Touemy?
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