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COJIEPYKAHUE

Ha3zBanue npakTuyeckux 3aHsITUN
1.IIpaktuueckoe 3ausTue « CTpoeHue u GyHKIIUHN KICTKI»

2. IlpakTryeckoe 3aHsaTHe «AHAIN3 (PEHOTUITHMYECKON N3MEHYHBOCTID)
3.IIpakTryeckoe 3ansTue «l3yueHne npucnocoOIeHHOCTH OPTraHU3MOB K CpeJie OOUTaHHSDY

4. IlpakTuyeckoe 3aHATHE « AHAIU3 U OLICHKA Pa3IUYHBIX THUIIOTE3 MPOUCXOKICHUS KUZHU
yeJioBeKa. Packl ueioBeKay

5.ITpakTudeckast pabota « DKCKYPCHsD)

1. OBIIIUE ITOJIOXXEHHMA

1.1. JIaGopaTopHbIie pabOTHI U PAKTUIECKUE 3aHATHS OTHOCATCSI K OCHOBHBIM BHJaM Y4E€OHBIX
3aHATHH, HAaPaBJICHHBIE HAa YKCTIEPUMEHTAIBHOE TTOATBEPIKICHAE TEOPETUIECKUX 3HAHUH 1
(dopmupoBaHue y4eOHBIX U IPOPECCUOHATBHBIX TPAKTUIECKUX YMEHHUN, OHU COCTABIISIOT
BKHYIO YaCTh TEOPETUUECKON U TPO(PECCHOHATTEHON MPAKTUIECKOM MOITOTOBKH.

1.2. B mporiecce 1a060patopHOi pabOTHI WIIH MPAKTHYECKOTO 3aHATHSI, KAaK BHJIOB YYCOHBIX
3aH$ITPII>'I, CTYACHTHI BBIIIOJIHAKOT OAHO UJIW HCCKOJIBKO 3aZ[aHHﬁ noa pyKoBOACTBOM
MpenoaBaTesi B COOTBETCTBUH ¢ KaneHaapHo-TemMaTuyecKuM 1aHoM u Paboueit mporpammoit
10 AUCHOUITIIUHEC.

1.3. BeinonHeHue cTyieHTaMu Ja00paTOpPHBIX paboT U MPAKTUYECKUX 3aHATUN HAIIPaBJICHO Ha!

e 00001IeHNE, CHCTEMATU3AIMIO, YTIyOJIeH!Ee, 3aKpeIICHHE OTYYEHHbBIX TEOPETHUECKUX
3HAHUU IO KOHKPETHBIM TEMaM JIUCHUIUIMHBI « bruonorus»;

e (opMupoBaHHe yMEHUI NPUMEHATh MOTy4YEHHbIEC 3HAHUSI HA MPAKTHKE, PeaTU3aL1io
€MHCTBA UHTEIJIEKTYyaJIbHOM U PAKTHUYECKOH J1€ATEIbHOCTH;

e pa3BUTHE UHTEJUICKTYaJIbHbIX YMEHHUH y OyAyIIHX CHELUATNCTOB;



e BBIPaOOTKY MpU PELICHUH MOCTaBICHHbIX 3a/1a4 TaKUX MPO(eCcCHOHATHEHO 3HAYUMBIX
Ka4ecTB, KaK CaMOCTOATENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUYECKAst MHULIUATHBA.

1.4. ucuuniuHa, 1o KOTOPHIM IJIAHUPYIOTCS 1JaOOpaTOpHbIE pabOTHl M MPAKTUYECKHE 3aHATHS,
1 X 00BEMBI OTIPEICIISIOTCS PA0OYUMH yUeOHBIMH TUTAHAMH.

1.5. IIpu mpoBereHny 1a0OPaTOPHBIX PAOOT M MPAKTHUECKUX 3aHATHHA ydeOHas TPYIIa MOXKET
JIeTUThCS Ha TOATPYIIBI YUCIECHHOCTBIO HE MEHEee 8 UeOBeK.

2. TNIAHUPOBAHME ITPAKTUYECKUX
3AHITUNA

2.1. Ilpu mIaHUPOBAaHUM COCTABa M COAEPIKAHUS JIAOOPATOPHBIX PAOOT U MPAKTUIESCKHUX 3aHATHA
clIeflyeT UCXOAUTh U3 TOTO, YTO J1abopaTopHble PabOThl U MPAKTUYECKUE 3aHATHS UMEIOT pa3Hble
BEIyIlIME TUJAKTUYECKUE LIEIH.

2.1.1. Benymiei AMIaKTUYECKOM LIEbIO JTA0OPATOPHBIX pabOT SBISETCS IKCIEPUMEHTAIBHOE
MOATBEPKICHUE U TIPOBEPKA CYIIECTBEHHBIX TEOPETUUCCKUX TTOJT0KECHUM.

2.1.2. Benymeit TuaakTHYECKOM EIbIO MPAKTHUECKUX 3aHATHH ABIseTCS (HOpMUPOBAHHE
MPAKTUYECKUX YMEHHUH - TPO()ECCHOHATBLHBIX (BBITIOJHSTH ONPECIICHHBIC JCHCTBUSA, OTICPAIIHH,
HE0OXOIUMBIE B MOCIIEAYIONIEM B TPO(ECCUOHATBEHOM JESTEIbHOCTH) WIIH YYeOHBIX (periaTh
3a/1a4u ¥ Jp.), HCOOXOIUMBIX B TIOCIIEAYIONIEH YUeOHOM NeITeTbHOCTH TI0 OMOJIOTHH.
[IpakTudeckue 3aHATHS 3aHUMAIOT MPEUMYIIIECTBEHHOE MECTO MPH U3yUECHUN
o01enpo¢eCCHOHABHBIX M CICIIHATBHBIX JUCIUILINH.

CocraB u cofepkaHue MPAKTUUECKUX 3aHATUHN JOKHBI OBITH HampaBiieHbl Ha peanusaruio ['OC
CIIO no crienuanbHOCTSAM U (pOPMHUPOBATH YMEHUS (KOMIIETEHIIUH) CTYICHTA.

2.3. B coOoTBETCTBUU C BeAyLIeH JUIAKTUUYECKOH LIENbI0 COlepKaHHEeM J1a00opaTOpHBIX paboT
MOTYT OBITh 9KCIIEPHMEHTAIBbHAS IPOBEPKa (GOPMYJI, METOANK PacdeTa, yCTAHOBJICHUE U
MOJITBEPKICHUE 3aKOHOMEPHOCTEH, 03HAKOMIJIEHHE C METOAMKAMU MIPOBEACHUS SKCIIEPUMEHTOB,
YCTaHOBJIEHHE CBOMCTB BEIIECTB, MX KAUYECTBEHHBIX M KOJMUYECTBEHHBIX XapaKTEPUCTHK,
HaOJIIO/ICHNE Pa3BUTHUS SIBICHHUH, TPOIIECCOB U JP.

2.3.1. Ilpu BIOOpE copeprkaHus U 00beMa JTabOpaTOPHBIX padOT CIECAYET UCXOAUTH U3
CJIIOXKHOCTHU yqe6H0r 0 MaTcpualia 111 YCBOCHUS, U3 BHYTPUIIPCAMCTHBIX U MCIKITPECAMCTHBIX
CBSI3€M, U3 3HAUMMOCTH M3y4YaeMbIX TEOPETUUECKUX MOJOKEHUH ISl IPEACTOSIIEH
npodeccroHaABEHOM IeATETHPHOCTH, U3 TOTO, KAKOE MECTO 3aHUMAET KOHKpeTHast padoTa B
COBOKYITHOCTH JIA0OPAaTOPHBIX padOT, U UX 3HAYUMOCTH /11 (DOPMUPOBAHUS IIETOCTHOTO
MIPEJCTABICHUS O COJIEPYKAHUU YUEOHOM JUCIUTUINHBL.

2.3.2. Ilpu niaaHupoBaHUM Ja00pPATOPHBIX PadOT CIEAYeT yUUThIBAaTh, YTO HAPSAY C BEAylIeH
JUIAKTUYECKOH 1IEJIBIO - TIOATBEPKICHUEM TEOPETUUECKUX MTOJIOXKEHUH - B X0J1€ BBIMOJTHEHUS
3aJJaHU{ Y CTYJICHTOB (POPMHUPYIOTCS MPAKTHUECKUE YMEHHS U HABBIKU OOpAIIEHUs C
Pa3IMYHBIMH TPHOOpPAMH, yCTaHOBKaMH, JIAOOPATOPHBIM 000PYIOBaHUEM, allllapaTypoii,
KOTOpPBIE MOTYT COCTaBJIATh YacTh MPO(ECCHOHATBHOM MPaKTUYECKON MOATOTOBKH, a TaKXkKe
HCCIIeI0BATeNbCKUE YMEHMsI (Ha0Jt01aTh, CPAaBHUBATh, aHAJIM3UPOBATh, yCTAHABIINBATh
3aBHCUMOCTH, JIeJIaTh BHIBOJIbI U 000OIEHHSI, CAMOCTOSATEIBHO BECTH UCCIIEJOBAHUE,
o(opMIIATE pe3ybTATHI).



2.4. B COOTBETCTBUU C BEAYIIECH TUIAKTUUECKOMN LETBIO COACPKAHUEM MTPAKTUYECKUX 3aHATHI
SBIISIIOTCS pEIlIeHUe Pa3Horo poja 3ajad, B TOM YHcie MPo(hecCHOHAIBHBIX (aHAIN3
MIPOM3BOJICTBEHHBIX CUTYaIlUH, PEIICHHE CUTYaIIMOHHBIX TPOU3BOACTBEHHBIX 3a/1a4,
BBINOJIHEHHUE MTPO(ECCHOHATBHBIX (DYHKIMH B JIEOBBIX UTPax U T.I1.), BBIIOJHEHHE
BBIYUCIICHHH, pacyeToB, paboTa ¢ 000pyI0BaHUEM, allliapaTypoi u Jip.

2.4.1. ITpu pa3paboTKe cofepKaHus MPAKTHUSCKUX 3aHATUH CIIEAYeT YUYUTHIBATh, YTOOBI B
COBOKYITHOCTH TI0 Y4eOHOM JUCIUIUIMHE OHM OXBaTBhIBAJIHM BECh KPYT MPO(ECCHOHATBHBIX
YMEHH, Ha TIOJTOTOBKY K KOTOPHIM OPUEHTHUPOBAHA JIaHHAS AUCIHUILINHA, K KOTOPOI TOTOBUTCS
CTICIIUAITHCT.

2.4.2. Ha npakTUYECKUX 3aHATUAX CTYJEHTHI OBJIAJEBAIOT ITIEPBOHAYAIBHBIMU
npoeCCHOHATFHBIMU YMEHUSIMU U HaBBIKAMH, KOTOPBIE B JaJIbHEHIIIEM 3aKPEIUISIIOTCS U
COBEPILEHCTBYIOTCS B ITPOLIECCE KyPCOBOIO MMPOEKTUPOBAHUS U TEXHOJIOTUYECKOU U
MPEIUTUIOMHON POU3BOACTBEHHOMN (TIpohecCHOHANBHOM) MPAKTUKH, U3YUYCHHUS
po¢eCCHOHANTBHBIX MOJTYJICH.

Hapsiny ¢ popMupoBanrneM ymMmeHU U HAaBBIKOB B MPOIIECCE MPAKTUICCKUX 3aHATHNA
0000111aI0TCS1, CUCTEMATU3UPYIOTCS, YTIYOIAIOTCS U KOHKPETU3UPYIOTCS TEOPETHUECKUE 3HAHUS,
BbIpAa0aTHIBAECTCA CIIOCOOHOCTH M TOTOBHOCTH MCIIOIb30BaTh TEOPETUUECKUE 3HAHUS Ha
MIPAKTHKE, PA3BUBAIOTCS MHTEIJICKTYaIbHbIE YMEHUS, (POPMUPYIOTCS 00IIME KOMIIETCHIINH.

2.5. Coneprxkanue 1abopaTOPHBIX PadOT M MPAKTHUECKUX 3aHATHH (PUKCUpyeTCs B pabounx
y4eOHBIX MporpamMmax AUCHUIUIMHBI B pazaene «Conep:kaHue y4eOHON TUCIUIUIUHBIY.

2.6. CocTaB 3a1aHuii 17151 J1abOpaTOpHON PabOTHI MIIM MPAKTUYECKOTO 3aHITHUS JOJKEH OBITh
CIUTAHMPOBAH C PACUYETOM, YTOOBI 32 OTBEJCHHOE BPEMsI OHH MOTJIH OBITh BBITIOJTHECHBI
KayeCTBEHHO OOJIBIIMHCTBOM CTYIEHTOB. KoruecTBO 4acoB, OTBOAMMBIX Ha J1a0OpaTOpHBIE
paboTHI U IPAKTUYECKUE 3aHATHS, GUKCUPYETCS B TEMATHUECKHUX IJIaHAX pab0vnX y4eOHBIX
IpOrpamm.

2.7. llepeuenp 1a00paTOPHBIX padOT M MPAKTUYECKHUX 3aHATHNA B pabOYMX Mporpammax
JMCIUITIIMHBI, @ TAK)KE KOJTMYECTBO YaCOB HA UX MPOBEACHUE MOTYT OTIMYATHCS OT
PEKOMEHOBAaHHBIX TPUMEPHOI! porpaMmon (0a3uCHBIM Y4eOHBIM IJIAHOM), HO TIPU ATOM
JOJDKHBI (HOPMHUPOBATH YPOBEHB ITOJTOTOBKH BBIITyCKHHKA, OTIPEICIICHHBIH " 0Ccy 1apCTBEHHBIMU
TpeOOBaHUSAMHU 10 COOTBETCTBYIOIIEH CIEIUANIBHOCTH, a TAK)XKE, TOTOJTHUTEIIbHBIMU
TpeOOBaHUSAMH K YPOBHIO ITOJITOTOBKH CTY/ICHTA.

3. OPTAHUBALIMA U TTPOBEAEHUE JIABOPATOPHBIX PABOT

U IIPAKTUYECKUX 3AHATUN

3.1. JlaboparopHas paboTa Kak BH]l y4eOHOTO 3aHSATHS TOJDKHA TIPOBOJUTHCS B CIICIIUATBHO
000pyI0BaHHBIX Y4eOHBIX JabopaTopusax. [IpogomKUTenbHOCTS - He MEHee 2-X aKaJleMHUYeCKuX
yacoB. HeoOX0oIMMBIMU CTPYKTYPHBIMH AJIEMEHTaMH JIA0OPATOPHOM pabOTHl TOMHUMO
CaMOCTOSITCIILHOU ACATCIIBHOCTU CTYACHTOB, ABJIAOTCA HHCTPYKTAXK, HpOBOI[HMBIﬁ
MPEeToIaBaTelieM, a TaAKKe OPTaHU3aIHs 00CYKICHUS UTOTOB BBIITOJHEHHS J1a00paTOPHOI
paboThI.

3.2. IlpakTryeckoe 3aHATHE JOHKHO MPOBOAUTHCS B yU€OHBIX KaOMHETaX WU CHEIUATIBHO
o0opynoBaHHBIX KaOuHeTaX. [IpogomKUTeIbHOCTD 3aHATUS - HE MEHEe 2X aKaJeMHYECKUX
yacoB. HeoOX0IMMBIMU CTPYKTYPHBIMH 3JIEMEHTAMU TPAKTUYECKOTO 3aHITHS, TOMUMO



CaMOCTOSTCILHOMN ACATCIIBHOCTH CTYACHTOB, ABJIAOTCA HHCTPYKTAX, HpOBOI[PIMI:Iﬁ
npenoaaBaTejicM, a TaAKKC aHaJIn3 U OLICHKA BbIMTOJIHCHHBIX pa60T n CTCIICHU OBJIaACHUS
CTYACHTaMU 3aIlllITaHUPOBAHHBIMHU YMCHUSAMMU.

3.3. Ha HaganbHBIX 3Tarmax o0ydeHus: O0JIbIIOC 3HAUCHNE UMEET YeTKask TOCTaHOBKA
MO03HABATEIBHOM 3a/1a4i, 00bSICHEHHE TIOCIICIOBATEIIBHOCTH BBITOHEHHS OTICIIbHBIX
AJIEMEHTOB 33/1aHus ¥ paboThl B iesioM. [locnenoBarenbHO, OT 3aHATHS K 3aHATHIO BO3PACTAIOT
TpeOOBaHUS K CAMOCTOSITEIILHOCTH CTYICHTOB. BO3MOXKHO MpOBeICHNE JIAO0OPATOPHBIX padoT 1
MPAKTUIECKHUX 3aHATUH KaK HTOTOBBIX KOHTPOJIbHBIX.

3.4. BeimonHeHuIo 1a00paTOpHBIX padoT U MPAKTHUECKUX 3aHATHH MPEIIIECTBYET IPOBEPKa
3HAHHUH CTYJCHTOB - UX TEOPETHYECKON TOTOBHOCTH K BBITIOJIHEHHIO 33/IaHHS.

3.5. o xaxnaoi 1abopaTopHOI pabOTEe M MPAKTUIECKOMY 3aHATHIO TOJDKHBI OBITH pa3padOTaHbl
1 YTBCPIKACHBI MCTOANYCCKUC YKa3aHHWs 110 UX TPOBCACHUIO.

3.6. Metoanyeckue yKka3aHus Ul BBINOJIHEHUs Ja00paTOPHBIX PabOT M MPAKTHUECKUX 3aHATHH
JOJIKHBI BKJIIOYATh:

o Temy

e Ilens paboTsl

e CpencrBa 00y4eHus

e 3HaTh

e VYmMmeTh

e OOmme KOMIIETEHIINNA

o Pexomennyemas nureparypa

e AKTyanu3anus OOPHBIX 3HAHUI

e Xonx paboTsl (METOIMKA BBIIOTHEHUS pa0boTHI (TIpodeccuorpamma))
e KoHTpOJIb HCXOAHOTO YPOBHS 3HAHUI
e  KoHTpOJIb KOHEUHOTO YPOBHS 3HAHHI

3.7 JlaGopaTopHble pabOThI U MPAKTUUECKUE 3aHATHS MOTYT HOCUTH PENPOYKTUBHBIM,
YaCTUYHO-ITOMCKOBBIN U TOMCKOBBIN XapakTep.

Pabotbl, HOCSIIME PENPOAYKTUBHBIN XapakTep, OTIMYAIOTCA TEM, UTO MPH UX IMPOBEACHUU
CTYACHTBI OJIb3YIOTCA NOAPOOHBIMU HHCTPYKLUSAMH, B KOTOPBIX YKa3aHbI: 1eJIb paOOTHl,
MOSICHEHUSI (TEOpUsi, OCHOBHBIE XapaKTEPUCTUKH), 000py0BaHuUE, annapaTypa, MaTepHajbl U UX
XapaKTEPUCTUKH, HOPSI0K BBITOJHEHHS paOO0ThI, TaOIHIIbI, BEIBOBI (0€3 (OPpMYIHPOBKH),
KOHTPOJIbHBIE BOIIPOCHI, yueOHas U crielnaabHas JINTepaTypa.

PaboThl, HOCSIIIME YaCTHYHO-TIONCKOBBIN XapaKTep, OTIMYAIOTCS TEM, YTO TPU UX IPOBEICHUN
CTYZIEHTHI HE MOJIB3YIOTCS MOIPOOHBIMI HHCTPYKIMSMU, UM HE JIaH MOPSIIOK BHITTOTHEHUS
HEOOXOAUMBIX IEHCTBHM, H TPEOYIOT OT CTYACHTOB CAMOCTOSTEIBHOTO 110100pa 000py10BaHHS,
BBIOOpPA CIIOCOOOB BBIMOTHEHUS pa0OTHI B HHCTPYKTUBHOI U CIIPaBOYHOI JIUTEpAType H JP.

Pabotbl, HOCSIIME TOMCKOBBIN XapaKTep, XapaKTePU3YIOTCS TEM, YTO CTYEHTBI JOKHbI
PELIUTh HOBYIO JIsl HUX IIPOOJIeMy, ONMPasiCh HA UMEIOLIMECs Y HUX TEOPETHUECKUE 3HAHUS.

[Ipu nmanupoBaHUM 1a0OPATOPHBIX PaObOT U MPAKTUYECKUX 3aHATUH HEOOXOIUMO HAXOIUTh
ONTHMAJIbHOE COOTHOLLIEHUE PENPOIYKTUBHBIX, YACTHUHO-IIOMCKOBBIX U MMOMCKOBBIX padoT,
9YTOOBI 00€CIIEUNTh BHICOKUN YPOBEHb MHTEIIEKTYAIbHOM eI TEIbHOCTH.



3.8. ®opMbI OpraHu3aluy CTYJIEHTOB Ha J1a00paTOPHBIX padOTaxX M MPAKTUYECKUX 3aHITHUSIX:
(dbpoHTaNbHAS, TPYNIOBAs U UHAUBHUIYAIbHAS.

[Tpu ¢pponTaTBEHON (POpPME OpraHU3aIIUH 3aHATUI BCE CTYJCHTHI BBITIOJHSIOT OJJHOBPEMEHHO
OJIHY U Ty ke paboTy.

[Tpu rpynmoBo#i popme opraHu3aluy 3aHATHH OFHA U Ta )K€ Pad0Ta BBHITIOIHICTCS MAJIBIMUA
rpynnamu 1o 2-5 4eynoBek.

[Ipu uaaMBU Y TBPHON (DOPME OpraHU3AIMH 3aHATUN KaKIBIN CTYICHT BBITIOJIHSICT
WHAUWBUYAJIbHOC 3a/IaHHUC.

3.9. lns noBelieHUs 3¢ (HEKTUBHOCTH MTPOBEACHHUS J1a00OPATOPHBIX pabOT U MPAKTUYECKUX
3aHATUN PEKOMEHYETCS:

- pa3paboTka COOPHUKOB 3a/1a4, 3aJJaHUI U YIPAKHEHUH, COMPOBOXKIAIOIINXCSI METOTUUYECKUMHU
yKa3aHUSIMH, IPUMEHHUTENIBHO K KOHKPETHBIM CIELIUATbHOCTSM;

- pa3paboTKa 3ajaHuil 1715 aBTOMAaTU3UPOBAHHOT'O TECTOBOI'O KOHTPOJIS HaJ
MOATOTOBJICHHOCTBIO CTYJICHTOB K JIA0OpAaTOPHBIM Pab0OTaM WM MPAKTHICCKUM 3aHITHSIM;

- MOTYMHEHUE METOIUKHU MPOBEICHHS Ta0OPATOPHBIX PA0OT M MPAKTUYECKUX 3aHATHI BEAYIIUM
JUIAKTUYECKHUM LIEJIAM C COOTBETCTBYIOLIIMMHU YCTAHOBKAMH ISl CTYICHTOB;

- HCTIIOJIb30BAHKE B MPAKTHUKE MPETNOAABAHUS TTOUCKOBBIX Ja00pAaTOPHBIX pabOT, MOCTPOSHHBIX
Ha po0JIEMHOI OCHOBE;

- MPUMEHEHHUE KOJUICKTHBHBIX M TPYIIOBBIX (POPM pabOThI, MAKCHMAIBLHOE UCIIOJIb30BAHNE
I/IHIII/IBI/II[yaJH:HBIX (I)OpM C IICJBIO IMOBBINICHUS OTBETCTBCHHOCTHU KAaXXI0I'0 CTy,Z[eHTa 3a
CaMOCTOSITEJIbHOE BBITIOJIHEHHE TTOJTHOTO 00BheMa paboT;

- POBEJICHUE JIAOOPATOPHBIX PabOT M MPAKTUUECKUX 3aHATHI Ha TIOBBIIICHHOM YPOBHE
TPYIHOCTH C BKIIFOYEHHEM B HUX 33JaHUMH, CBSI3aHHBIX C BHIOOPOM CTYIECHTAMH yCJIOBHUH
BBITIOJTHEHUS pabOTHI, KOHKPETHU3ALMEH LIeel, CaMOCTOSITETbHBIM 0TOOPOM HEOOXOAUMOTO
000pyI0BaHUS;

- 9¢(eKTUBHOE MCTIOJIB30BaHUE BPEMEHH, OTBOJIMMOTO Ha JJabopaTOpHbIE pabOTHI U
MNPaKTUYCCKUC 3aHATHA, HOI[GOpOM JOIIOJIHUTCIIbHBIX 3a1a4 U 3aﬂaHHﬁ 4JId CTYICHTOB,
paboTaromnux B 0osiee OBICTPOM TEMIIE.

- MHOTOBapUAHTHBIC 33/ IaHUSI.

4. OOOPMJIEHUE JIABOPATOPHbBIX PABOT 1

MPAKTUYECKUX 3AHATHUIA.

4.1. Crpykrypa oopmieHus 1ab0paToOpHbIX pabOT U MPAKTUUYECKUX 3aHATUH 110 TUCIUITIIMHE
OIIpEAEIIAETCS METOAUUYECKUMH KOMUCCUSIMHU.

4.2. OueHKH 3a BBITIOJTHEHUE JTA0OPAaTOPHBIX PadOT M MPAKTHYECKUX 3aHATHI MOTYT
BBICTABIIATHCS 110 MATHOAUTBHOW CHCTEME HITH B (POpME 3a4eTa B KOHIIE 3aHSATHS M YUUTHIBATHCS
KaK [MOKa3aTeNy TeKyIlel yCIeBaeMOCTH CTYICHTOB.



4.3. Otyer 1o mabopaTopHBIM paboTaM U MPAKTHIECKUM 3aHATHSIM PEKOMEHAYETCSI 0(OPMIIATH
B BUIe TabJMII, CXeM, CTPYKTYP, 3alucei, 00pa3oB, pUCYHKOB, alllUIMKALUH, PACUETOB,
CPaBHHTEIIFHOTO aHAJIN3a, PELICHUS] KOHKPETHBIX MPOM3BOICTBEHHBIX 33/1a4 U CUTYalUH | T.JI.
Lenecoobpa3zHo npuMeHeHne pabouYMX TeTpajei Mo AUCHUIUINHE.
NHCTPYKIUOHHO-TEXHOJIOTUYECKHE KAPTBI

[IpaxTuyeckas padoraNel

Tema: «CtpoeHue u QyHKIUU KICTKH»

Lenb paGoThI: TPOAOIDKUTH N3ydEHUE KICTOYHOTO YPOBHS opraHu3anuu xu3an. ChopMupoBarthb
3HaHUS O CTPOEHUM U PYHKLUAX KIETKH

O6opynoBaHue U MaTepuaibl: Y 4eOHUK , TETPAb.
3amanue Nel.

PaccraBbTe M(phl, COOTBETCTBYIOIINE OPTaHOUIAM KIIETKH.

1. Hwutomnazma

2. Knerouynas memOpana
3. Slnepnas o0osouKka
4. Snpo

5. Snpsimko

6. MuToXxoHIpUU

7. JInzocomsl

8. Llerpocomsbl

9

. Anmnapat ['onbmxu
10. DyoonazMaTuueckas CeTh
11. [IMHOMTO3HBIH IMy3BIPEK
12. Pubocomsl
3aganue No2 OTBETHTE Ha BOIIPOCHI TECTA.
1. Yto Takoe MUTO3?
1) nenexue Bcex KIETOK
2) neneHue KIETKUA OJTHOKJIETOYHOrO0 OpraHru3ma

3) neneHue NpoKapuOTHUECKOMN KIIETKH

4)neneHue 3yKapuoOTHUECKON KIETKH, IPU KOTOPOM 00pa3yroTcs JIB€ JOUYEPHUE KIETKU C UIEHTH
YHBIM POJIUTETHCKOMYHA00POM XPOMOCOM

2. Kakue KJIeTKM B OpraHu3Me 4eJIoBeKa He CIIOCOOHBI K JIETICHUI0?

1) HelipoHBI



2) pOCTKOBOTO CIIOSI SMUAEPMHUCA
3. 13 yero cocrout xpomocoma?
1) u3 neHTpomep

2) u3 XxpomaTua

3) u3 MuKpoTpyOOoUeK

4) u3 BEpeTeH eNeHUs

4.B kako# ¢aze neneHus KICTKH XPOMaTHIbI
paCXOIISITCH K HpOTI/IBOHOHO)KHBIM IIOJIFOCaM K.HCTKI/I?

1) B anadaze 2) B tenodaze  3)B mpodase 4)B metadaze

5.B sape kietku mcta Tomata 24 XpoMocoMbl. CKOJIBKO XpOMOCOM OYJIET B SIPE KICTKHA KOPHS
TOMAaTa MocJie ee ACICHUs ?

1) 122) 483) 364) 24
6.BepHbl 11 cneayomnue CyKaeHus o meiioze?
A.Meiio3 - cioco6 neneHus KIeTOK, MPUBOIALINI K YMEHBIICHHIO BABOE YHCIIA XPOMOCOM.

b. Mei103 cOCTOUT U3 IBYX MOCIEA0BATEIbHBIX JIEICHUM,
KOTOPBIM IIpeaniecTByeT ogqHokpaTaoe yasoenune JJHK BunTepdase.

1) BepHO TOIBKO A

2) BepHO TONBKO b

3) BepHBI 00a CyXACHUS

4) o0a CyXJIeHUsI HEBEPHBI

3aganue Ne3

O®parment uenu JJHK umeer caenytrontyro nocienoarenbHocTh: I TATIHITAAALIAT.
Onpenenure MociaeI0BaTeIbHOCTh HYKJIEOTHUI0B Ha BTopoit nenu JIHK.

[IpakTuyeckas padora Ne 2.

«AHanu3 PEeHOTUIMHYECKON N3MEHYHBOCTH

Ienb paboThI: 03HAKOMHUTHCS ¢ 3aKOHOMEPHOCTAMHU MOJU(PHUKAIIMOHHON U3MEHYMBOCTH,
METOJIMKON MOCTPOEHUSI BapHALIMOHHOTO psifia U BapHallMOHHOM KpUBOH, YIIIyOUTh 3HAHUSA O
HOpME peaki1y, COPMHUPOBATEH 3HAHUS O CTATUCTUYECKOM psiie U3BMEHUYNBOCTH IPU3HAKA;

BbIPa0OTAaTh YMEHHE FKCIIEPUMEHTAIIBLHO MOJIy4aTh BapUALIMOHHBIN PsSii U CTPOUTH KPUBYIO
HOPMBI PEaKLIUH.



[IpnoGperaeMble yMEHUS U HaBBIKU: YMEHHE SKCIIEPUMEHTAIBHO MOJTy4aTh BapHAllMOHHBINA Psijl
U CTPOUTDH KPUBYIO HOPMBI PEAKIIUU.

Hopwma Bpemenu: 2 yaca

OcHaienue pabouero Mecta: Ha0Opbl OMOTOTHYECKUX 0OBEKTOB: PUCYHKU CeMsH (acomu,
TETpajlb, MPOCTON KapaHAAlll, py4Ka, JUHEHKA.

[Topsimok BeIMOTHEHUS paOOTHI:

1. PaccMmoTpuTe pUCYHOK.

2. TlocuuTaiiTe YrUCIIO CEMSH C IIOBTOPSIOIIAMCS YHCIIOM TISITCH.
3. 3amonHuTe TaONHILY.

Crenenp npu3HaKa

(KOJIMYECTBO TOYEK)
YacToTa BCTpeuaeMOCTH IPU3HAKa

4. CocTtaBbTe BapHAIMOHHYIO KPUBYIO pacIpeiesieHUs Yucia MsITeH Ha CEMEHU
(baconu,KoTopast MpeaCTaBIseT co00i rpaduuecKoe BRIpaKCHUE N3MEHUNBOCTH
MPU3HAKA; YaCTOTa BCTPEYACMOCTH IMPU3HAKA — TI0 BEPTHKAIIH, CTETICHb BBIPAXKCHHOCTH
MPHU3HAKA — [0 TOPU3OHTAIIH.

5. CpaBHUB Kpas ¥ LIEHTp BapuallMOHHON KPUBOM, CAEIANTE BBIBOA: KaKOE 3HAUEHNE NIPU3HAKA
(MakcUManbHOE, CpeHEE WIN MUHUMAJIBHOE) Yallle BCTPEYaeTCsl.

CnenaiiTe BBIBOA: Kakasi 3aKOHOMEPHOCTh MOIU(PHUKAMOHHON N3MEHUYUBOCTH BaMH
oOHapy>xeHa?

1)/1aiiTe onpeneneHne TepMUHAM — U3MEHUNBOCTH, MOAU(PUKAIMOHHAS U3MEHUUBOCTb,
(heHOTHII, TCHOTHII.

BBIBOJ:
[IpakTrueckas padota Ne 3

Tema: «M3ydyeHne npucrocoOIeHHOCTH OPraHU3MOB K cpesie 00uTaHus (K BOJHOM, Ha3eMHO-
BO3JIYIITHOM, TTOYBEHHOM )»

]_IGJ'II)Z HAaYUYHUTBHCA BBIABIIATH YCPThI HpI/ICHOCO6HeHHOCTI/I OpraHnu3MOB K CpEac obuTanusg u
YCTaHaBJIMBATL €€ OTHOCUTEIbHBIN XapakKTep.

O6opynoBanue: repbapHbie 00pa3Ibl PACTEHUH, KOMHATHBIC PACTCHHSI, PUCYHKH KUBOTHBIX
pa3IMYHBIX MECT OOUTAHHUSI.

Xox paboThl



1. Onpenenute cpeny oOOUTaHUS pAaCTEHHS UM )KUBOTHOTO, MIPEIJI0KEHHOTO BaM ISt
uccieIoBaHus. BrISBUTE YepThl €ro MPUCTIOCOOICHHOCTH K cpefie oOuTanus. BrisBure
OTHOCHUTEJbHBIN XapakTep npucrnocob0aeHHocTH. [loryueHHble JaHHbIE 3aHECUTE B TaOIHUILY
«IIpucnoco6seHHOCTh OPraHU3MOB U €€ OTHOCUTEIEHOCTD.

[Iprcnoco0aeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTh

Tabmuma 1

HasBanne

BUJA

Cpena oburanus

UepThl IpUCTIOCOOICHHOCTH K Cpejie OOUTaHUs

B uém BbIpaxxaeTCcsi OTHOCUTEIIBHOCTD

MIPUCTIOCOOJICHHOCTH

2. V3yuuB Bce npeiioKEHHbIE OPTaHU3MbI U 3aTIOJTHUB TaOIUILy, HA OCHOBAHHH 3HAHUI O

ILBI/DKYIJ_II/IX CcHuJiax 3BOJHOIINN OG’bHCHI/ITe MEXAHHU3M BO3HUKHOBCHUS HpI/ICHOCOGHGHI/Iﬁ nu
3aIUIINATE OOINIl BBIBOJI.

3. CooTHecuTe NpUBENEHHBIE TPUMEPHI IPUCIIOCOOIECHHI C X XapaKTEPOM.

Oxkpacka 1mepcTy 6eIoro MeIBe ISt
Oxpacka xupada

Oxkpacka mmesnst

dopmMma Tena najJo4yHHuKa

Oxkpacka 00Kbell KOPOBKH

SIpkue nsATHA y T'yCEeHMI]
CrpoeHne nBeTKa OpXuaeu
Bremnmii BU1 MyXH-KypUalIKku
®dopma IBETOYHOTO OOroMoa

VXN R WD =

10.IToBeneHune xyka-o6oMOapaupa

1. TlokpoBUTEIbCTBEHHAsI OKpACKa

2. MackupoBka

3. Mumukpus

4. Ilpemynpexpaaromiasi OKpacka

5. TlpucnocoOuTenbHOE MMOBEICHHE
BriBoa:

JlaGopaTtopHnas pabota Ne 4



«AHanu3 M OLICHKA PAa3JIMYHbIX TUIIOTE3 MPOUCXOKACHUS )KU3HU U YEIIOBEKa
enb: 3HAKOMCTBO C pa3IMYHBIMU THIIOTE3aMU IPOUCXO0KICHUS KU3HU Ha 3eMJIe.
Xoxa paboThl.
[IpountaTh TEKCT «MHOr00Opa3ue TeOPHii BOSHUKHOBEHUS KU3HHU Ha 3eMJIe».
1. 3anmoyHUTH TaOIUILY:
Teopuu u TUIOTE3bI
CyIIHOCTh TEOPUU WIIH TUIIOTE3bI
JlokazarenbcTBa
«MHoroo0pa3ue Teopuii BOSHUKHOBEHHUSI )KU3HHU Ha 3eMJIE».
1. Kpeanmonusm.

CornacHo 3TOi TEOPUH JKU3Hb BO3HHUKIIA B PE3YJIbTAaTe KAKOTO-TO CBEPXbECTECTBEHHOIO
coObITH B npouuioM. Ee mpuiep:xuBaroTcs nocieoBaTenu NoYTH Bcex Hanbouee
pacnpoCTpaHEHHbBIX PEIUTHO3HBIX YUEHUH.

TpaguioHHOe Uy AEMCKO-XpUCTUAHCKOE MTPEICTABICHUE O COTBOPEHUN MUPA, U3JI0KEHHOE B
Kuure beiTHs, BBI3bIBAJIO M IPOIOJIKAET BBI3BIBATH CIOPBI. XOTS BCE XpPUCTHAHE NTPU3HAIOT, YTO
bubnus — ato 3aBet ['ocniona oM, 10 BONIPOCY O JUIMHE «JIHSA», yoMUHaBIerocs: B Kuure
bBbITHA, CylmecTBYIOT pa3HOIIACHS.

HekoTtopble cuuTaroT, YTO MUP M BCE HACEIISIOIINE €r0 OpraHu3Mbl ObIIIM CO3/1aHbI 32 6 JHEH 1o
24 gaca. Jlpyrue XpucTHaHe He OTHOCSTCS K bubinu kak K Hay4HON KHUT€ U CUUTAIOT, YTO B
Kuure bbITus n3n0xkeHo B MOHATHOM [uIs jTro/iel popMe TeoI0rnyeckoe OTKPOBEHUE O
COTBOPEHHH BCEX KUBBIX CYLIECTB BCEMOT'YIIUM TBOPLIOM.

[Tpornecc 6OKECTBEHHOTO COTBOPEHUSI MUPA MBICITUTCS KaK UMEBIIUN MECTO JIUIITH OJTHAXKIBI U
MMOTOMY HEJIOCTYIHBIN 11 HAOMIOIEHUSI. DTOTO JOCTATOYHO, YTOOBI BEHIHECTH BCIO KOHIICTIIIUIO
00KECTBEHHOT'O COTBOPEHUS 32 paMKH HAYyYHOTO HccienoBanus. Hayka 3aHuMaeTcst TOIbKO
TEMU SIBJICHUSIMH, KOTOPBIE MOAJAI0TCS HAOMIOIEHUIO, a TOTOMY OHA HUKOTJa He OyleT B
COCTOSTHUM HH JI0Ka3aTh, HU OIPOBEPTHYTH 3Ty KOHIIEIIIHIO.

2. Teopusl CTALIMOHAPHOT'O COCTOSTHUSL.

CornacHo >ToH TCOpHUH, Semis HUKOI'JIa HC BO3HHUKAJIA, a CYIICCTBOBAJIA BEYHO,; OHA BCCrAa
crocobna NMoAACPKUBATH JXU3Hb, d €CJIM U U3MCHAJIACh, TO OYCHDb MaJl0; BUJbI TOKC
CyHIeCTBOBAJIM BCCraa.

CoBpeMeHHbBIE METO/Ibl JaTUPOBAHMSI TAIOT BCE 0OJIee BHICOKUE OIICHKH BO3pacTa 3eMITH, YTO
MO3BOJISIET CTOPOHHUKAM TE€OPUHU CTAIMOHAPHOT'O COCTOSIHUS MOJIaraTh, 4YTO 3eMIISl U BUbI
CYIIECTBOBAJIM BCETIa. Y Ka)XJOTO BUIA €CTh JIBE€ BO3MOXXHOCTH — JINOO U3MEHEHUE
YHUCIIEHHOCTH, JIN0O BEIMUPAHUE.



CTOpOHHMKH 3TON TEOPUH HE MPU3HAIOT, YTO HATMYUE WK OTCYTCTBUE OMpPEIEICHHBIX
HCKOITaCMBbIX OCTATKOB MOXKCT YKAa3bIBATh HAa BPCMs IMOABJIICHHUA UJINW BBIMUPAHHUA TOTO UJIW UHOTO
BUJIA, U IPUBOJIAT B KAYECTBE MPUMEPA MPEACTABUTENS KUCTENEPHIX pbl0 — natumeputo. [1o
MMAJICOHTOJIOTUYCCKUM JaHHBIM, KUCTCIICPBIC BLIMCPJIN OKOJIO 70 MIIH. neT Hasan. OIIHaKO 3TO
3aKJII0YEHNE TIPHUIILIOCH IEPECMOTPETh, KOT/1a B paiioHe Maaarackapa ObUTH HalICHbI )KHUBBIC
OpeACTAaBUTCIIN KUCTCIICPBIX. CTOpOHHI/IKI/I TCOPHU CTALITUOHAPHOT'O COCTOSIHUA YTBCPKIAALOT,
YTO, TOJBKO U3y4asi HbIHE )KUBYIIME BUIbI U CPAaBHUBAS UX C UCKOMIAEMBIMU OCTaTKaMHU, MOYKHO
ACJIaTh BBIBOA O BBIMUPAHUU, d U TO OH MOXKCT OKa3aTbCsl HCBCPHBIM. Bue3anHoe nmosiBiieHue
KaKoro-a1u00 UCKOMAaeMOoro BUa B OMPEICTICHHOM IIACTE OOBIICHSIETCS YBEIMUEHUEM
YUCIIEHHOCTHU €r0 MOMYJISIIIUY WK MepeMeIleHueM B MECTa, OJIaronpusTHbIC AJIsi COXPAHEHUS
OCTaTKOB.

3. Teopus mancnepMum.

Ota TCOpHA HC IPCJIaracT HUKaKoro MExXxaHusma J1Jis OGB}ICHGHI/IH TMEPBUIHOTO BOSHUKHOBCHU
YKU3HM, a BBIJIBUTAET UJICI0 O €€ BHE3EMHOM ITPOUCX0KIeHHUH. [10aTOMY ee Henb3sl cunTaTh
TeOopHel BOSHUKHOBEHUS JKU3HH KaK TAKOBOW; OHA MPOCTO MEPEHOCUT TIPOOIIEMY B KaKOE-TO
npyroe mecto Bo Beenennoit. 'unoresa Obuta BeigBunyTa FO. JInbuxom u I'. Puxtepom B
cepenune XIX Beka.

CornacHo THUIIOTE3¢e MaHCIICPMHUHU KNU3Hb CYHMICCTBYCT BCUYHO U ICPCHOCUTCA C IJIAHCTHI HA
IJIaHeTy MeteoputaMu. [IpocTeiiiine opranu3Mbl WIK UX CIIOPHI («CEMEHA KU3HWY ), TToNaias Ha
HOBYIO IINIAHCTY U Haﬁﬂﬁ 31€Ch 6JIaFOHpI/I$ITHBIC YCJIOBUS, pa3MHOKAKOTCA, JaBasd Ha4aJI0
ABOJIIOIMU OT MPOCTEHIINX (POPM K CII0KHBIM. BO3MOXKHO, UTO JKM3HB Ha 3eMJIe BO3HUKIIA U3
OJTHOM-eTUICTBEHHO!N KOJIOHHH MUKPOOPTaHU3MOB, 3a0POIICHHBIX U3 KOCMOCA.

Jl111 060CHOBaHUS ATOM TEOPUU HCTONB3YIOTCS MHOTOKpaTHbIe nosiBienus HJ1O, HackanbHbIe
M300pakKeHUS IPEIMETOB, TTOX0XKUX HA PAKETHI U «KKOCMOHABTOBY, a TAK)KE COOOIIEHUS IKOOBI O
BCTpeuax ¢ HHoIaHeTssHaMu. [Ipy u3yueHun MaTepraioB METEOPUTOB U KOMET B HUX ObLIH
00Hapy»XeHbl MHOTHE «IPEIICCTBEHHUKH KUBOT0» — TAaKHE BEIIECTBA, KaK I[MaHOTEHBI,
CUHHIIbHAS KUCTIOTA U OPTaHUYECKUE COSAMHEHHUS, KOTOPbIE, BO3MOXKHO, ChITPalI POJIb
«CEeMSIH», MAJaBIINX HA TOIYI0 3eMITIO.

CropoHHUKaMU 3ToM TUmoTe3bl OblH Jaypeatsl HoGenesckoit npemun @. Kpuk, JI. Oprein. .
Kpuk ocHOBBIBaJICS Ha IBYX KOCBEHHBIX JOKA3aTeIbCTBAX:

®* YHUBCPCAJTIbHOCTHU T'CHCTUYCCKOI'O KOJIa,

* HEOOXOIMMOCTH ISl HOPMAJILHOTO META00IM3Ma BCEX KUBBIX CYILIECTB MOJIUOI€HA, KOTOPbII
BCTpEYaeTcs ceifyac Ha IJIaHeTe KpaifHe pesko.

Ho ecnm >xnu3HB BO3HUKIIA HE HAa 3eMJIe, TO KaKk OHA BO3HHUKJIA BHE e¢?

4. ®usnyecKue rumnoTe3ml.

B OCHOBC Ci)I/IBI/I‘-IeCKI/IX THUIIOTE3 JICKUT HpI/ISHaHI/IC KOpCHHBIX OTJ'II/I‘-H/H\/JI JKNUBOI'o BCIIECTBA OT
HEXHUBOT0. PaccMOTpUM TUIIOTE3y MPOUCXOKACHUS )KU3HHU, BRIIBUHYTYIO B 30-€ roasl XX Beka

B. 1. BepHanckum.

B3rusael Ha CyITHOCTB XKU3HU NPUBEIN BepHaackoro k BEIBOY, YTO OHA MOSIBUIIACH HA 3eMJIE B
dhopme 6uochepsl. Kopennsie, pyHmaMmeHTaaIbHbIe 0COOCHHOCTH KHUBOTO BEIIECTBA TPEOYIOT IS



€ro BO3HUKHOBEHHS HE XUMHUYECKHX, a (PU3UYECKHUX MPOLECCOB. DTO AOJKHA OBITh
cBoeoOpa3Hast karacTpoda, HOTPSICEHUE CAMUX OCHOB MUPO3JIaHHS.

B cootBetcTBUM ¢ paciipocTpaHeHHbIMU B 30-X roax XX Beka runorezaMu oopazoBanus JIyHbI
B pe3yJIbTaTe OTPbIBAa OT 3€MJIM BELIECTBA, 3aOIHSBIIETO paHee THXO0KEaHCKYIO BIIAJUHY,
Bepnaackuil npeanosoxui1, 4To 3TOT MPOLECC MOT BbI3BAaTh TO CIMPAIBHOE, BUXPEBOE
JBU>)KEHUE 36MHOI'0 BELIECTBA, KOTOPOE OOJIBIIE HE OBTOPHIIOCh.

BCpHaI[CKI/Iﬁ MPOUCXOKACHUEC JKU3HU OCMBICIIUBAJ B TCX KC Macmradax u HWHTCpBaIaX BpCMCHHU,
4TO U BO3HUKHOBEHHE caMoil BceneHHom. HpI/I KaTaCTpO(be YCJI0BUSA BHE3AITHO MCHAKOTCS, U U3
MMPOTOMATCPUN BOSHUKAIOT JKUBAs U HCXKUBAS MAaTCPUA.

5. XuMHuuyecKkue TuoTe3hl.

Ota rpynmna rurnoTe3 OCHOBBIBAETCS HA XMMUYECKOH crie-Au(uKe )KU3HU U CBSI3bIBAET €€
MIPOUCXOXKACHHE C UcTopuel 3eMin. PaccMOTpuM HEKOTOpbIE TUIIOTE3bI 3TOU IPyIIIbL.

* YV HUCTOKOB UCTOPUHU XUMHUECKUX TUIIOTE3 CTOSUIH Bo33peHus . ['ekkens.I'ekkenpb cuural, 4To
CHayYaJia 1oj| IeMCTBUEM XUMHUYECKUX M (PU3NUECKUX TPUIHH MOSBUINCH COCTMHEHUS YTJIEpO/Ia.
DTH BeliecTBa MPeACTaBIsUIH COO0I HE paCTBOPHI, a B3BECH MaJICHHKUX KOMOYKOB. [lepBuiHbIE
KOMOYKH OBUTH CITOCOOHBI K HAKOTUICHUIO Pa3HBIX BEIIECTB U POCTY, 32 KOTOPHIM CJIEI0BAIIO
JieNieHre. 3aTeM MOsSBIIACH Oe3bsiIepHast KIIeTKa — HUCXOHas popMa sl BCEX KUBBIX CYIIECTB
Ha 3emiie.

* OnpeieNIeHHBIM ATAlOM B Pa3BUTUH XUMUYECKUX TMIIOTE3 abnoreHes3a cranakoHnenmus A. .
Omnapuna, BeIABUHYTast UM B 1922—1924 rr. XX Beka. 'unoresza Onapuna npeacrasisier cooon
cUHTE3 napBuHU3Ma ¢ onoxumueit. [To Onmapuny, HacIeICTBEHHOCTh CTajla CIEACTBHEM O0TOOpA.
B runoteze OnapurHa jxenaeMoe BblIacTes 3a AecTBUTenbHoe. CHavana Hee 0COOEHHOCTH
KU3HU CBOJATCS K OOMEHY BEIIECTB, a 3aTEM €0 MOJAEIMPOBAaHNE OOBSABISIETCS PEIIEHHOM
3araJiku BOSHUKHOBEHMSI )KU3HU.

* 'unoresa JIx. bepnana npeanonaraeT, 4To aOMOT€HHO BO3HUKIITUE HEOOIBIITNE MOJIEKYJIbI
HYKJIEMHOBBIX KHCJIOT U3 HECKOJIbKUX HYKJIEOTHIOB MOTJIM CPa3y e COCIUHSITHCS C TEMHU
aMUHOKHCIIOTaMH, KOTOPbIE OHU KOJUPYIOT. B 3TO# rumotese nepBuyHas KMBasi CUCTEMA
BHJIUTCS KaK OMOXMMHYECKas )KU3Hb 0€3 OPraHn3MOB, OCYIIECTBIISIONIAss CAMOBOCIIPOU3BEICHNE
1 oOMeH BeriecTB. Opranusmel ke, o JIx. bepHaiy, MosSBISIOTCS BTOPUYHO, B XO/I€
000CO0JICHUS OTJICITBHBIX YYaCTKOB TaKOH OMOXUMUYECCKOM KU3HU C IIOMOIIBI0 MEMOPaH.

* B xauecTBe mocnemHe XUMHYESCKOM THIIOTE3hI BOSHUKHOBCHHUS JKU3HN HA HAIISH TIaHETE
paccmotpum runotesy I'. B. BolitkeBuya, BeIABUHYTYIO B 1988 romy. CornacHo 3Toil runorese,
BO3HMKHOBEHHME OPTaHMYECKUX BEIIECTB MEPEHOCUTCS B KOCMUYECKOE MPOCTPAHCTBO. B
crienu(pUIecKuX yCIOBUSAX KOCMOCA HJIET CHHTE3 OPTaHMYECKUX BEIIEeCTB (MHOTOUHCIICHHBIC
OpIIaHUYECKHE BEIIECTBA HAACHBI B METEOPUTAX — YIJIEBOJIbI, YIJIEBOIOPO/IbI, a30TUCTHIE
OCHOBaHUS, aMUHOKHUCIIOTHI, )KUPHBIE KUCIOTHI U 1p.). He uckitoueHo, 4To B KOCMUYECKHUX
MPOCTOpax MOTJIM 00pa30BaThCsl HYKIEOTUIBI U gaxe Monekybl JJHK. Ognako, mo MHEHHUIO
BoiliTkeBr4a, XMMU4YeCcKas SBOJIOLHS Ha OOJbIIMHCTBE I1aHeT COTHEYHOM CUCTEMBI OKa3anach
3aMOpOKEHHOM U MPOIOJKUIIACKH JIUIIL Ha 3eMJie, Hailas Tam nojaxosiue ycuosus. [pu
OXJIQXKICHUH ¥ KOH/ICHCAIIMH Ta30BOM TYMaHHOCTH Ha TIEPBUYHON 3eMIie OKa3ajcsi BeCb Habop
OpPraHUYECKUX COCTUHEHHM. B 3THX yCIOBUIX dUBOE BEUIECTBO MOSIBUIOCH U
KOHJICHCUPOBAJIOCh BOKPYT BO3HUKIHX abnorenno mosekyn JIHK. Urtak, mo runorese
BoiiTkeBrua niepBoHAYaNBHO MOSBUIACH KU3Hb OMOXUMHUYECKasl, & B XOJE €€ IBOJIOIUN
MOSBUJIUCH OTJEIbHBIE OPTAaHU3MBI.



Kontpomnshslie Bonpocsl: : Kakoii Teopun npuaepxubaetech Bbl auuHo? [Touemy?
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