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COJEPKAHUE

Ha3BaHune NpakTH4YeCKHUX 3aHATHI M J1a00PATOPHBIX PadoT

1.IIpaktudeckoe 3anarue « CTpoeHue U QYHKIIUU KICTKU
2.Ilpaktuyeckoe 3aHiATHE «AHAIN3 (PEHOTUINYECKONH N3MEHYMBOCTI

3.Ilpaktuueckoe 3ansTue «M3yueHne NPUCTOCOOJEHHOCTH OPraHU3MOB K CpEe
oOUTaHUS»

4, HpaKTH‘{eCKoe 3aHATHE « AHAIM3 U OOCHKA PAa3JIMYHbIX THIIOTC3 ITPOUCXOKIACHUSA
’KM3HM 4eaoBeKa. Packl uenoBekay

5.IIpaktuueckas paboTta « IKCKYpCUs»




1. OBIIME ITOJIO’KEHU A

1.1. JlaGoparopubie pabOThI W MPAKTUYECKHUE 3aHATHUS OTHOCATCS K OCHOBHBIM
BHJIaM y4€OHBIX 3aHSATUM, HAITPABJICHHBIEC HA YKCIIEPUMEHTAIBLHOE MOATBEPKICHUE
TEOPETUYECKUX 3HAaHUW U (POPMUpPOBAHUE YYEOHBIX M TPO(PECcCCHOHATBHBIX
MPAKTUYECKUX YMEHUW, OHU COCTaBIIAIOT BAXKHYIO YacThb TEOPETUYECKOW W
npodeccuoHaNbHON MPAKTUYECKOMN MOrOTOBKH.

1.2. B mporiecce 1abopaTopHO pabOTHl WM MPAKTUIECKOTO 3aHSTH, KaK BUIOB
y4€OHBIX 3aHATHHA, CTYACHTHI BBINOJHSIIOT OJHO WJIM HECKOJBKO 33JaHUl 1OJ
PYKOBOJICTBOM IIPENOJABaTelsl B COOTBETCTBUM € KaneHgapHO-TeMaTHYeCKUM
wianoM U PaGodelt mporpaMMoii o AUCHUTUIHHE.

1.3. BrinmonHeHue cTyAeHTaMu JIaOOpATOPHBIX Pa0OT M MPAKTUYECKUX 3aHSATUN
HaIpaBJIeHO Ha:

o 00001ICHHE, CHCTEMATHU3AlMIO, YIIyOJIeHUE, 3aKpeIuieHUE MOJyYeHHBIX
TEOPETHUYECKUX 3HAHUM 110 KOHKPETHBIM TeMaM JUCIUILINHBI «bruonorusy;

o (GopMHpOBAaHHE yMEHHH MPUMEHSITH IOJYYCHHBIC 3HAHWS Ha MPaAKTHKE,
peAIN3aLMI0 €AMHCTBA MHTEJUICKTYAIbHON ¥ TPAKTUYECKOM AEATEIIbHOCTH;

e PAa3BUTHE MHTEIUICKTyaIbHBIX YMEHHUH Y OyAYIIHUX CIICIIUATHUCTOB;

e BBIPAOOTKY MpH PEIICHUHU IMOCTABJICHHBIX 3aJay TaKuX Mpo¢heCcCHOHATBHO
3HAQYMMBIX KauyeCTB, KAK CaMOCTOSTEIHLHOCTh, OTBETCTBEHHOCTh, TOYHOCTD,
TBOpUYECKAsT MHUITMATHUBA.

1.4, JlucuumniuHa, MO KOTOPHIM IUJIAHUPYIOTCS JabopaTopHbie padoOThl U
MPaKTUYECKUE 3aHATHS, U HUX OOBEMBbI OMNPEACNAIOTCS padOuYMMHU Y4eOHBIMU
IJIaHaMHU.

1.5. Ilpu npoBeneHnr 1a0OPATOPHBIX PabOT M MPAKTUYECKUX 3aHATUNA ydeOHas
rpynma MOXKET JEIUThCS Ha MOATPYIIBI YUCICHHOCTHIO HE MEHEE 8 UEeJIOBEK.

2. IITAHUPOBAHUE JIABOPATOPHBIX PABOT U
MPAKTUYECKHNX 3AHSITUN

2.1. Ilpu mIaHUpOBaHUU COCTaBa W COJAEpKaHUs JIabOpaTOpHBIX padbOT U
MPAKTUYECKUX 3aHATUN CIEAYEeT UCXOIUTh U3 TOr0, YTO JIabopaTOpHbIC PadOTHI U
MPAKTUYECKUE 3aHITUA UMEIOT Pa3HbIE BEAYIIUE TUAAKTUUECKUE LICIIH.

2.1.1. Benymei JIuAaKTUYECKON IENIbI0 JaO0OpPaTOPHBIX pPabOT  SIBISETCS
AKCIIEPUMEHTATILHOE TOTBEPKICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUUECKHUX
MTOJIOKEHUM.

2.1.2. Benyuiel IWIAKTUYECKOW UENbI0 MPAKTUYECKUX 3aHITUW SIBIISIETCA
dbopMHpOBaHUE TPAKTUYECKUX YMEHHUH - MPo(ecCUOHATBHBIX (BBINOIHATH



ONpeJeieHHbIe JCHCTBUS, oOlepaluy, HEOoOXOAUMble B TOCIEAYIOUIEM B
mpoecCHOHANBEHON ESITENIBHOCTH) WM YYeOHBIX (pemiath 3agadud 4 Jp.),
HEOOXOJMMBIX B TOCHEOYIONIEH y4eOHOW MESITEIbHOCTH 10 OWOJIOTHH.
[IpakTyeckue 3aHATUS 3aHUMAIOT MPEUMYIIECTBEHHOE MECTO MpPU H3YYEHUU
o0menpodecCHOHaNBHBIX U CIICITUATBHBIX JUCITUTIINH.

CocTtaB U cojepxaHUE NPAKTUUYECKUX 3aHATUN JOJKHBI OBITh HAMpaBIICHbI Ha
peammzauuio ['OC CIIO mno cnenuainbHOCTSIM W (OPMUPOBATH  YMEHUSA
(KOMITETEHITMH ) CTyICHTA.

2.3. B cooTBeTCTBHUM C BEAyIIEH JUAAKTUYECKOW UEIBI0 COJEpPKAHUEM
7a00paTOpHBIX paboOT MOTYT OBITh SKCHEPUMEHTAIBHAS TpOBepKa GHOpMyI,
METOJMK pacyeTa, YCTAaHOBICHWE W TOATBEPKICHHE 3aKOHOMEPHOCTEH,
O3HAKOMJIEHHE C METOJAMKAMU TIPOBEIACHHS JKCICPUMEHTOB, YCTAaHOBJIICHHE
CBOMCTB BEIIECTB, HMX KAYECTBEHHbIX M KOJMYECTBEHHBIX XapaKTEPHUCTHK,
HAOJI0ICHUE PA3BUTHS SIBIICHUH, TIPOIIECCOB U JIP.

2.3.1. Ilpu BwIOOpe coaepkaHHs M oObeMa JabOpPaTOPHBIX paboOT clemyer
UCXOJUTh U3  CJOXKHOCTM y4yeOHOro wmarepuaina Jjs  yCBOCHHS, W3
BHYTPHUIIPEIMETHBIX U MEXKIPEIMETHBIX CBSI3€M, M3 3HAYMMOCTH H3y4yaeMbIX
TEOPETUUYECKUX MOJIOKEHUN JIs MPEICTOAIIEeH TPOPECCHOHATBLHON IeATeIbHOCTH,
U3 TOro, KaKO€ MECTO 3aHMMAeT KOHKpEeTHas padoTa B COBOKYIHOCTH
7a00paTOpHBIX paboT, MU HMX 3HAYMMOCTH s (POPMUPOBAHUS ULEIOCTHOIO
MIPEICTABIICHUSI O COJIEPKAHUU YUCOHOU TUCIIUATIITUHBI.

2.3.2. Ilpu nnaHUpOBaHUU JTAOOPATOPHBIX PadOT CIENYEeT yUYUTHIBATh, YTO HAPSAY
C BeIylle JAUJAKTUYECKOM UEIbl0 - TMOATBEPKACHHUEM TEOPETUYECKHUX
MOJIOKEHUH - B XOJI€ BBINOJIHEHUS 3aJaHUMl y CTYJIEHTOB (POPMHUPYIOTCS
NPaKTUYECKUE YMEHUS W HaBBIKM OOpallleHuss ¢ pa3jIudyHbIMUA pudOpamuy,
YCTaHOBKaMHM, J1aOOpaTOPHBIM OOOpYJOBaHUEM, anmnapaTrypoil, KOTOpble MOTYT
COCTaBJISITh 4acTh MPO(ECCHOHANBHOW NPAKTUYECKON TMOATOTOBKH, a TaKxKe
UCCIEeOBATEeNbCKUE  yYMEHMs  (HaOmogaTh, CpaBHUBATh,  AHAJIM3HPOBATH,
yCTaHaBJIMBaTh 3aBUCUMOCTH, JEJaTh BbIBOJIbI M OOOOLICHMS, CAMOCTOSITEIHHO
BECTH HCCe0BaHNE, ODOPMIIAT Pe3yIbTaThl).

2.4. B coOoTBEeTCTBUM C BeAylEd JHUJIAKTUYECKOW LENbI0 COAEpKaHUEM
MPAKTUYECKUX 3aHSITUH SIBISIOTCS PEIICHHE Pa3HOro poja 3agady, B TOM YHCIE
npodeCCUOHANIBHBIX  (aHAIM3  MPOU3BOJICTBEHHBIX  CHUTyallU,  pelieHue
CUTYaIlMOHHBIX TPOU3BOJCTBEHHBIX 3a7a4, BBIIOJHEHHUE TMPOPECCUOHATBHBIX
(GyHKIUH B ICJIOBBIX UTPaxX | T.I1.), BEITOJIHEHUE BBIYMCICHUN, pacueToB, paboTa ¢
o0opyZ0BaHUEM, aliapaTypou u ap.

2.4.1. Tlpu pa3paboTke coaepKaHHUsI MPAKTUYECKUX 3aHATHI CIETyeT YYUTHIBATH,
9TOOBI B COBOKYITHOCTH IO Y4Y€OHOW TUCIUIUIMHE OHU OXBATHIBAJU BECh KPYT
poecCHOHANIBHBIX YMEHUHN, HA TTOJATOTOBKY K KOTOPHIM OPHUEHTHUPOBAHA JaHHAS
JTVCLIUIUIMHA, K KOTOPOM TOTOBUTCS CIICITUAIHCT.



2.4.2. Ha mnpakTHYeCKUX 3aHATUAX CTYACHTHl OBJA/IEBAIOT NEPBOHAYAIBHBIMU
npoecCHOHATLHBIMU ~ YMEHUSMA W HABBIKAMH, KOTOpPhIE B JaJbHEHIIIEM
3aKPEIUISIIOTCS. U COBEPIICHCTBYIOTCSI B MPOIECCE KYPCOBOTO MPOCKTUPOBAHUA U
TEXHOJIOTUYECKON W TPEIJAUIUIOMHOW MPOU3BOJCTBEHHON (MpodhecCHOHAIBHOM)
MPAKTUKH, U3y4eHUS TPOPECCUOHATBHBIX MOTYJICH.

Hapsiny ¢ dopmupoBaHueM yMEHUH W HaBBIKOB B TIPOLIECCE MPAKTUYECKUX
3aHATHI 0000IIAIOTCS, CUCTEMATU3UPYIOTCS, YIAYOISIOTCS U KOHKPETU3UPYIOTCSA
TEOPETUUYECKHE  3HaHMS, BBIPA0ATHIBACTCS  CIIOCOOHOCTH W TOTOBHOCTH
UCIIOJIb30BaTh ~ TEOPETUYECKME  3HAHWA  HA  MpPaKTUKE,  Pa3BUBAIOTCS
UHTEIJICKTyalbHbIE YMEHHUSI, (DOPMUPYIOTCS 00IIIKE KOMIETSHIINH.

2.5. Coneprxanue n1ab0OpaToOpHBIX padOT U MPAKTUYECKUX 3aHATUN PUKCHUPYETCS B
pabounx y4eOHBIX MporpamMmax TUCIHMIUIMHBI B pasaene «ConepkaHue y4deOHOI
JTUCIUIIIAHBDY.

2.6. CocrtaB 3amaHuii ajig J1a00paTopHON pabOThl WM MPAKTUYECKOTO 3aHSTHUS
JIOJKEH OBITh CIUIAHUPOBAH C PAacueTOM, YTOOBI 32 OTBEACHHOE BPEMS OHU MOTJIU
OBITh BBITIOJHEHBI KAaY€CTBEHHO OOJBIIMHCTBOM CTYAEHTOB. Konm4ecTBO 4acos,
OTBOJIMMBIX Ha JJaOOpaTOpHBIC padOThl U MPAKTUUYECKUE 3aHATHS, (DUKCUPYETCS B
TEMaTUYECKUX TIJIaHaX paboyux yu4eOHBIX MPOrpamM.

2.7. Ilepeuenb a0OpaTOpPHBIX PAOOT W MPAKTUUECKUX 3aHATUH B pabouux
mporpaMmax JUCHUILTUHBI, a TAKXKE KOJIMYECTBO YACOB HA WX MPOBEJICEHUE MOTYT
OTJINYATHCS OT PEKOMEHIOBAaHHBIX MPUMEPHON MporpaMMoit (0a3uCHBIM yu4eOHBIM
IJIAHOM), HO TIPY 3TOM JIOJDKHBI (POPMUPOBATH YPOBEHb MOJATOTOBKHU BBITYCKHHKA,
omnpenesieHHbld  ['ocynapcTBEHHBIMU  TpPeOOBaHUSMH 1O  COOTBETCTBYIOIIEH
CHEIUMATBHOCTH, a TakXke, JOMOJHUTEIbHBIMH TPEOOBAHMSIMH K YPOBHIO
TIOTOTOBKH CTYJICHTA.

3. OPTAHU3ALUA U TPOBEJAEHUE JIABOPATOPHBIX PABOT
U MPAKTUYECKHUX 3AHATUN

3.1. JlaGoparopHas paboTa Kak BHJ y4eOHOrO 3aHSATHS JOJDKHA IPOBOJMTHCS B
CHeIUaIbHO 000PYNOBAHHBIX YUeOHBIX JTabopaTtopusx. [IpogomKkuTeIbHOCTh - HE
MEHee 2-X aKaJeMHYecKuX 4acoB. HeoOXoauMbIMH CTPYKTYPHBIMH 3JI€MEHTaMU
JabopaTopHON PabdOThl MOMHUMO CaMOCTOSATEIBHOM JEATETbHOCTA CTYJICHTOB,
SIBJITFOTCS. MHCTPYKTaX, MPOBOJMMBIA TIPEMojaBaTeiieM, a TaKKe OpTraHH3aIus
00CY>XJI€HHsI UTOTOB BBIIMOJIHEHUS 1a00PaTOPHOUN pabOTHI.

3.2. TlpakTudeckoe 3aHSATHE JODKHO MPOBOJIUTHCA B Y4EOHBIX KaOWHETAX WIIH
CHenuaibHO O00OPYJIOBaHHBIX KaOuHeTaX. [IpoMoKUTEThHOCTh 3aHATHS - HE
MeHee 2X aKaJeMHU4YeCKUX 4YacoB. HeoOXOIUMBIMU CTPYKTYPHBIMH 3JIEMEHTaAMU



MPAKTUYECKOTO 3aHATHSA, TOMHMO CaMOCTOSTENIbHON NEATeIbHOCTH CTYIECHTOB,
ABJISIIOTCSI UHCTPYKTaX, MIPOBOJAUMBII MPENOJaBaTeNieM, a TaK:Ke aHAJIU3 U OLICHKA
BBITIOJITHCHHBIX pa0OT W CTENCHH OBJIAJACHUS CTYACHTAMH 3aIUTAaHUPOBAHHBIMU
YMEHUSIMU.

3.3. Ha wHavanpHBIX JTamax O6y‘IeHH}I OolbpIIOEC 3HAUYCHHE MMEET 4YCeTKas
IIOCTAHOBKA I103HABATEILHOU 3aJa4u, 00BsICHECHHE IHOCJICAOBAaTCIbHOCTH
BBIITOJIHCHU S OTACIBHBIX OJICMCHTOB 3aJaHusA 151 pa6OTI>I B OCIOM.
HOCJ’IeI[OBaTGJIBHO, OT 3aHATHA K 3adaHATHIO BO3pacCTarOT Tp€60BaHI/I}I K
CaMOCTOATCIBbHOCTH CTYICHTOB. Bo3moxHo IMPOBCIACHUC J'Ia60paTOpHI>IX pa60T 151
IMPaKTHYCCKUX 3aHATUM KaK UTOTOBBIX KOHTPOJIbHBIX.

3.4. BoInonaHeHUO J1a0OpaTOPHBIX PA0OT U MPAKTUYECKHUX 3aHATUNA MPEIIIECTBYET
IPOBEpPKa 3HAHUI CTYJEHTOB - MX TEOPETUYECKOM T'OTOBHOCTU K BBIIIOJHEHUIO
3aJ1aHMUs.

3.5. 1o xaxaoi mabopaTopHOi padoTe U MPAKTUUESCKOMY 3aHATHIO JOJDKHBI OBITh
pa3paboTaHbI M YTBEPKACHBI METOANYCCKUE YKa3aHUS 110 UX IMPOBEICHUIO.

3.6. Meronuueckue YyKa3zaHWsS [JI  BBINOJIHEHUS JaOOpaTOpHBIX padoT W
IIPaKTUYECKUX 3aHATHI JTOJKHBI BKIIFOUATh!

o Temy

o llens paboTel

o CpencrBa 00yueHus

o 3HaTh

o Ywmerh

o OOmme KOMIETEHIIUU

o Pexomenayemas nureparypa

o AxTyanuzanus ONOPHBIX 3HAHUU

o Xoa paboTsl (METOMKA BBITIOJIHEHUS paboThI (TIpodeccruorpamma))
o KOHTpOJIb HCXOOHOTO YPOBHS 3HAHUU
o KOHTpPOJIb KOHEYHOTO YPOBHS 3HAHUI

3.7 JlaGoparopHbie pabOTBI M TPAKTUYECKHE 3aHSATHUS MOTYT HOCHTH
PEeNpPOIYKTUBHBIN, YACTUYHO-TIOUCKOBBIN U ITIOMCKOBBIA XapaKTep.

PaboTbl, HOCSIIME PENpPOAYKTHUBHBIM XapakTep, OTIMYAIOTCS TEM, YTO IMPU HUX
IPOBEJCHUH CTYJIEHTHl MOJIb3YIOTCS MOAPOOHBIMU HMHCTPYKIUSIMH, B KOTOPBIX
yKa3aHbl: LeJdb paboThl, MOSICHEHUsS (TEOpHsl, OCHOBHBIE XapaKTEPHUCTUKH),
o0opynoBaHue, amnmnaparypa, MaTepuajgbl U HMX XapaKTepUCTUKU, MOPSIOK



BBITIOJTHEHUS Pa0OThl, TAOJUIIbI, BBIBOABLI (0€3 (OpMYJIHPOBKH), KOHTPOJbHbBIC
BOIIPOCHI, ydeOHas U CTeMaIbHAsI TUTEepaTypa.

PaboThl, HOCSIIIME YaCTUYHO-TIOUCKOBBIN XapakTep, OTIIMYAIOTCS TeM, YTO MPHU HX
MPOBEICHUH CTYJIEHTHI HE MOJB3YIOTCS MOJPOOHBIMU MHCTPYKUUSIMHU, UM HE JIaH
MOPSJIOK  BBITIOJIHEHUSI HEOOXOAUMBIX JACUCTBUH, M TpeOYylOT OT CTYACHTOB
CaMOCTOATENLHOTO To/I00pa 000pyJI0BaHUs, BbIOOpPa CIOCOOOB BBITTOJIHEHUS
paboThl B UHCTPYKTUBHOM U CIIPABOYHOM JTUTEpATypeE U JIp.

PaboTpI, HOCSIIME TOMCKOBBIN XapaKTep, XapaKTEPU3YIOTCS TEM, YTO CTYACHTHI
JOJDKHBI PEIIATh HOBYIO JUIsl HUX MPoOJieMy, OMHUpasiCh Ha WMEIONTUECS Y HHX
TEOPETUYECKUE 3HAHUS.

[Ipu muaHupoBaHUM J1A0OPATOPHBIX PAOOT U MPAKTUUECKUX 3aHATHH HEOOXOIUMO
HaXOJUTh ONTUMAIbHOE COOTHOIIEHUE PENPOAYKTUBHBIX, YACTHYHO-TIOUCKOBBIX U
MOMCKOBBIX PabOT, 4TOOBI OOECNEYUTh BHICOKUN YPOBEHb WHTEIUICKTYaJbHON
JEATEIIbHOCTH.

3.8. ®opMbl OpraHu3aluu CTYJCHTOB Ha JIA0OPATOPHBIX pabOTaX U MPAKTUUECKUX
3aHATUAX: PpOHTANIbHAS, TPYNIIOBAst U UHANBUyaIbHAS.

[Ipu dponTanbHOM (opmMe opraHU3alMKM 3aHATUM BCE CTYACHTHI BBITIOJHSIOT
OJIHOBPEMEHHO OJIHY U Ty K€ paboTy.

[Ipu rpynnoBoi#t popMe opraHu3zaliviu 3aHSITUN OJIHA U Ta K€ paboTa BBIOJIHIETCS
MaJIBIMU TPYIIIAMH IO 2-5 YEJIOBEK.

[Tpu unaMBUyanbHON (DOpMe OpraHU3AIMK 3aHATUN KAXKIbIA CTYICHT BBIMOTHSIET
VH/IMBU1yaJIbHOE 33JIaHUE.

3.9. Jlns noBblieHUs 3(PQPEKTUBHOCTH MNPOBEACHUS J1a0OPATOPHBIX pPadOT H
MPaKTUYECKUX 3aHATHI PEKOMEHYETCS:

- pa3paboTka COOPHUKOB 3a/iay, 3aJlaHUN W YIPaKHEHUH, COMPOBOKIAOIIIXCS
METOJAMYECKUMHU YKa3aHUSIMH, IPUMEHUTEIFHO K KOHKPETHBIM CHEIUATbHOCTSM;

- pa3paboTka 3aJaHuil [ aBTOMATU3UPOBAHHOIO TECTOBOIO KOHTPOJIA HaJ
MOJATOTOBJIEHHOCTBIO CTYJIEHTOB K Ja0OpaTOpPHBIM padOTaM WM MPAKTHYECKUM
3aHSTHSIM;

- TOJAYMHEHHE METOAMKM TPOBEICHUS JTA0OPATOPHBIX PabOT M MPAKTHYECKUX
3aHATUM BEAYLIUM JIHAAKTUYECKUM LEJISIM C COOTBETCTBYIOIIMMH YCTAHOBKAMH
JUJIs1 CTYJICHTOB,;

- WCTOJIb30BaHUE B IMPAKTHKE IMPEINOJaBaHUs MOMCKOBBIX JIAOOPATOPHBIX PadoT,
MOCTPOEHHBIX HA TTPOOJIEMHON OCHOBE;



- NpPUMEHEHHE KOJUIEKTUBHBIX M TpYyNmnoBbIX (opM padOThl, MaKCUMaJbHOE
WCITOJIb30BAaHUE MHAMBUAYATBHBIX (DOPM C IEIbI0 TMOBBIMICHUS OTBETCTBEHHOCTH
Ka)KJ0r0 CTYJIEHTA 332 CAMOCTOSITEIbHOE BHITIOJTHEHHE MOJIHOTO 00BbemMa padoT;

- MPOBEJCHUE JTA0OPATOPHBIX PA0OT M MPAKTHUUECKUX 3aHATHI Ha MOBBIIICHHOM
YpPOBHE TPYIHOCTH C BKJIIOYEHHEM B HHMX 3aJaHUM, CBS3aHHBIX C BBIOOPOM
CTYJICHTAMU  YCIIOBUM  BBIMIOJIHEHHUS  pabOThl, KOHKpPETU3AlMEeH  ILieJeH,
CaMOCTOATENLHBIM 0TOOPOM HEOOXOAUMOTro 000PYI0BAHMS;

- a(hpexTrBHOE MCITOTB30BAHNE BPEMEHHU, OTBOJMMOTO Ha JIa0OpaTOpHBIC PabOTHI
W TPAKTHYECKUE 3aHATHS, MOAOOPOM JOMOJHHUTEIBHBIX 33/ad W 3aJaHuil It
CTYJIEHTOB, paboTaroNIMX B 00jiee OBICTPOM TEMIIE.

- MHOTOBAPUAHTHBIC 3aJaHU.
4. O®OPMJIEHUE JIABOPATOPHBIX PABOT U

MPAKTUYECKHNX 3AHSTHMN.

4.1. Ctpykrypa odopmiacHUs Ja00paTOPHBIX PadOT U MPAKTUUSCKUX 3aHITUH 10
JTVCHUIUIMHE ONPEEACTCS] METOANUYECKUMH KOMUCCHUSIMU.

4.2. OueHKy 32 BBINOJIHEHHE JaOOPATOPHBIX padOT M MPAKTUYECKHX 3aHATUN
MOTYT BBICTaBJIATHCS MO MATUOAIIIBHOW CHUCTEME WM B (popme 3auera B KOHILE
3aHTHUS M YUYUTBHIBATHCS KAK MOKA3aTEU TEKYIIEH yCIIEBAEMOCTH CTYICHTOB.

43. Otuer mno Ja0OpaTOpPHBIM pabOTaM W  MPAKTHYECKUM  3aHATUSAM
pekoMeHayeTcs: opopMIIITh B BUJE TaOIMI, CXEM, CTPYKTYp, 3amuceii, o0pasos,
PUCYHKOB, allUIMKAaIlMi, pacdyeToB, CPaBHUTEIHLHOTO aHaln3a, PEIICHUs
KOHKPETHBIX TPOM3BOJICTBEHHBIX 3a1ady W cutyauud u T1.10. LlenecooOGpazno
IpUMEHEHHE pabounX TeTpaiel Mo AUCIHUILTHHE.



NHCTPYKIIMOHHO-TEXHOJIOTHYECKHUE KAPTBI

IIpakTnueckas padoraNel
Tema: «Ctpoenne u GyHKIIUN KIECTKID)

[lenb pa®oOTHI: MPOIOIKUTH W3YUCHHE KIETOYHOTO YPOBHSI OpTaHHU3aIUH KU3HU.
CdopmupoBaTh 3HaHUS O CTPOCHUM U (PYHKIUAX KIETKU

OO6opynoBaHue U MaTepuaJIbl: YUEOHUK , TETPAIb.
3aganme Nel.

PaccraBbTe III/I(I)pI)I, COOTBCTCTBYIOIIIHUEC OpraHonaaM KJIICTKH.

[{uTorutazma

Knerounast MemOpaHa
SnepHas obonouka
SAnpo

S npsimko
Muroxonapun
JInzocomebl

[HeTpocomsl

© 0o N o a0 bk wDd R

[ S
A

Anmnapar ['onbmxu
DHoINIa3MaTHYeCKas CETh
[TMHOLMTO3HBIN MYy3bIPEK

Pubocomsl



3aganmne Ne2 OTBeTbTE Ha BONPOCHI TECTA.

1. Yto Takoe MHUTO3?

1) neneHue BceX KIETOK

2) neneHue KICTKH OJHOKJIETOYHOTO OpraHu3Ma
3) neneHne MPOKapUOTHICCKOM KIICTKH

4)neneHue syKapuOTUYECKON KIETKU, TPU KOTOPOM 00pa3yroTcs BE JOUEPHUE KT
€TKH C UICHTUYHBIM POJUTEILCKOMYHA00OPOM XpOMOCOM

2. Kakue KJIeTKH B OpraHi3Me 4eJI0BeKa He CIIOCOOHBI K JICTICHUI0?
1) HelipoHBI

2) pOCTKOBOTO CIIOSI SMUEPMHUCA

3. U3 gero cocrout xpomocoma?

1) u3 nieaTpomep

2) U3 XpoMaTHI

3) U3 MUKpOTPYOOUEK

4) u3 BepeTeH JIeJICHUS

4.B kakoii (aze neiaeHus KICTKH XPOMaTHIbI
PacXoISITCSl K MPOTHUBOIOI0KHBIM TOJIFOCAM KJIETKU?

1) B anacdaze 2) B Tenoaze  3)B mpodasze 4)B meTadaze

5.B sape kimetku nucta TomaTta 24 xpoMocoMbl. CKOIBKO XPOMOCOM OYACT B sIpe
KJICTKH KOPHS TOMaTa Iociie ee aeacHus?

1) 122) 483) 364) 24
6.BepHbl T crieayromme CyKACHUS 0 Meio3e?

A.Menos -
Croco0 JieJIeHUsI KJIETOK, MPUBOAIINMN K YMEHBIIICHUIO BBOE YHUCIIa XPOMOCOM.

b. Melo3 coCcTOUT U3 ABYX NOCIEA0BATENbHBIX AEIEHUM,

KOTOPBIM TIpeaiecTByeT ogqHokpatHoe yasoenue JJHK Buntepdase.
1) BepHO TOJBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a CY>KJICHHS

4) o0a cyXaeHHUsT HEBEPHBI



3aganue Ne3

dparMeHT enu JHK AMEET (1% 0113%
nocnenoBateabHOCTE: I TATLHHITAAALIAT.

OmnpenenuTe MOCIeI0BaTeIbHOCTh HYKJICOTHA0B Ha BTopoi nenu JIHK.

IIpakTuyeckas padora Ne 2.
«AHaIN3 PEeHOTHUNINYECKOH N3MEHYNBOCTH

Leab padoThi: 03HAKOMHUTHCS C 3aKOHOMEPHOCTSIMU MOAU(PUKAITMOHHON
U3MEHYUBOCTHU, METOJUKOM MOCTPOEHUS BAPUALIMOHHOTO Psijia M BApUALlMOHHON
KPUBOM, yriIyOuTh 3HAHUS O HOPME peakinu, CHOPMUPOBATH 3HAHUS O
CTaTUCTUYECKOM PsiIe U3MEHUMBOCTH MPU3HAKA; BEIPA0OOTATh YMEHHE

DKCHEPUMEHTAIIBHO MTOJIYy4aTh BAPUALMOHHBIN PSII U CTPOUTH KPUBYIO HOPMBI
peakuuu.

IIpuoOperaemble yMEeHHS U HABBIKH: YMEHUE SKCIIEPUMEHTAIBHO MOTYYaTh
BapUAIMOHHBINA PSJT M CTPOUTH KPUBYIO HOPMBI PEAKIIUU.

Hopma Bpemenu: 2 gaca

OcHamenue padodero Mecra: HaOOpbl OMOJIOTHUECKMX OOBEKTOB: PUCYHKH
ceMsiH (acoiu, TeTpajb, IPOCTON KapaHalll, py4Ka, JIMHEHKa.

IopsnoK BbINOJIHEHHUS PadOThI:

1. PaccMoTpuTE PUCYHOK.
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2. TlocunTaiiTe YUCIO CEMSH C TTIOBTOPSOIIMMCS YHCIIOM TISITEH.
3. 3anoyHUTE TaOJIHITY.
Cmenens npusnaka

(Kouwecmeo mouex)

Yacmoma ecmpevaemocmu
npusHaxka




4. CocTaBbTe BapUAIIMOHHYIO KPUBYIO pacipeiejieHus 4uciia MsITeH Ha
ceMeHH (pacoim,KoTopasi IpeaCTaBIsIeT co00il rpadguueckoe BhIpaKeHHE
U3MEHYMBOCTHU MPHU3HAKA; YACTOTA BCTPEUAEMOCTH MPU3HAKA — T10
BEPTHUKAJIN; CTENICHb BBIPAXKEHHOCTH MPU3HAKA — 10 TOPU3OHTAIIH.

5. CpaBHMB Kpasi ¥ IEHTP BapUALIMOHHON KPUBOIi, clieNlaliTe BBIBOJI: KaKOe
3HAaYCHHUE MPU3HAKa (MAaKCUMaJIbHOE, CPEIHEE WIIM MUHUMAIIBHOE) Yalle
BCTpEYaeTcsl.

CnenaiiTe BLIBOA: Kakasi 3aKOHOMEPHOCTh MOAU(UKAIIMOHHON N3MEHUNBOCTH
BaMH OOHapyxeHa?

1)daiiTe onpesenenre TepMUHAM — U3MEHYUBOCTh, MOJAU(PUKALIMOHHAS
U3MEHYUBOCTb, (DEHOTUII, TEHOTHII.

BBIBOU:
IIpakTnyeckas padora Ne 3

Tema: «MI3yueHre npucnoco0JeHHOCTH OPraHu3MOB K cpeae oouTanus (K
BOJTHOM, HA3eMHO-BO3IYIITHOWH, MOYBCHHOM )»

I]enb: HAyuUTHCS BBISBIISITH YEPTHI IPUCIIOCOOJICHHOCTH OPTraHU3MOB K CpeJie
oOUTaHUS U yCTAaHABJIMBATh €€ OTHOCUTEIBHBIN XapaKTep.

Oobopyoosanue: repbapHbie 00pa3libl paCTCHU, KOMHATHBIE PACTCHUSI, PUCYHKHU
YKUBOTHBIX PA3JIMYHBIX MECT OOMTaHUSI.

Xo00 padomuwi

1. Onpenenute cpeny OOMTaHUS PACTEHUS WM )KUBOTHOTO, MPE/JIOKEHHOTO BaM
JUTSL ICCIIeTIOBaHMs. BhISIBUTE yepThl €ro MPUCIIOCOOICHHOCTH K Cpejie OOMTaHMUSL.
BrIsBUTE OTHOCUTENBHBIN XapakTep Mpucrnoco0ieHHocTy. [lonmydeHnbie qanHbIe
3aHecute B Ta0IUIYy «IIprcnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEIBHOCTDY.

IIpucnoco0/IeHHOCTH OPraHU3MOB U €€ OTHOCUTEJIBbHOCTh
Tabnuya 1

Ha3zBanue

BUJA

Cpena obutanus

YepThl NpUcnocoOIEHHOCTH K Cpeie OOUTaHUS

B 4éM BbIpakaeTcsa OTHOCUTEIBHOCTh



MIPUCIIOCOOJICHHOCTH

2. 3yuuB Bce mpeiIoKeHHbIE OPTaHU3MbI M 3aTI0JTHUB Ta0JIMITy, HA OCHOBAaHUHU
3HAHHUH O ABMKYIIUX CHJIaX IBOJIIOINHN OOBSICHUTE MEXAHU3M BOSHHUKHOBCHUS
MIPUCITOCOOJICHUH U 3alUIINUTE OOITUH BBIBO/I.

Bonnuoa
NecTpui

AO)KAEBOM YepBb U ero AsMkeHue
B noyese.

3. CooTHecuTe NpuBeAEéHHbIE IPUMeEPbI NPUCIIOCO0JIEHHI ¢ UX XapaKTepoM.

1. Okpacka mepctu 6e50ro MeaBes
2. Oxpacka xupada

3. Oxpacka mmens

4. dopwma Tena najovyHUKA

5. Oxpacka 60belt KOPOBKU

6. Slpkue nsATHA y TyCEHUI]

7. CTpoeHue uBeTKa OpXHIeu

8. BuemrHuil BUA MyXu-KypUaaku
9. ®opma 1BETOYHOTO HOTOMOA
10.IToBenenue xyka-o6omodapaupa

1. TlokpoBUTENBbCTBEHHAS OKPACKa
2. MackupoBka

3. Mumukpus

4. Tlpenympexxaaromiasi OKpacka

5. IlpucnocoOuTenbHOE MOBEACHUE

BbiBOI:



JlabGoparTopHnasi pabora Ne 4
«AHAJM3 M OLIEHKA PA3JIHYHBIX FHII0Te3 MPOUCXO0KICHUS KU3HU U YeJI0BEKa»
Leb: 3HaKOMCTBO C pa3IMYHBIMU THIIOTE3aMH MPOUCXOKICHUS KU3HU HA 3EMIIE.
Xoa padoThl.
[IpounTath TekcT «MHOTOOOpa3Ue TeOpHil BOSHUKHOBEHHUS KU3HU Ha 3eMJIe.
1. 3anoaHUTH TAOIUILY:

Teopuu u TUIIOTE3BI
CyILIHOCTh TEOPUHU WA TUIOTE3bI
JlokazarenbcTBa

«MHoroo0pa3ue Teopuii BOSHUKHOBEHHS KU3HU HA 3emuie».
1. Kpeanuonusm.

CorylacHO 2TOM TEOpHMHM KU3Hb BO3HHMKJIA B  pe3yJbTare Kakoro-To
CBEPXBECTECTBEHHOTO COOBITHS B ITpoLuIoM. Ee npuaepkuBaroTcs nocieaoBaTenn
MIOYTH BCEX HaMOoJiee pacHpOCTPAaHEHHBIX PEIUTUO3HBIX YUCHH.

TpaauIMOHHOE WYJIENCKO-XPUCTUAHCKOE MPEACTABICHUE O COTBOPECHHU MUDA,
n310keHHOe B KHure BuITHS, BBI3BIBAIO M MPOJOIKAET BBI3BIBATH CHOPBI. XOTH
BCE XpUCTHAHE MPU3HAIOT, uTo bubnus — 3o 3aBet ['ocnosa to/5M, 1O BOIIPOCY
O INIMHE «IHs», ynoMuHaBiierocsi B Kuure boITus, CylecTBYIOT pa3HOTIacusl.

HexoTophle cunuTaroT, YTO MUP U BCE HACEISIONIUE €r0 OPTaHU3Mbl ObLIIM CO3/1aHbI
3a 6 qHel no 24 yaca. [[pyrue xpuctruaHe He OTHOCSTCSA K bubinuu Kak K Hay4yHOU
KHUTE U CUMTAIOT, uTO B KHuUre BhITHA M3/105)KEHO B MOHATHOMU Ui JitoAed dopme
TE€OJIOTUYECKOE OTKPOBEHUE O COTBOPEHHUM BCEX >KMBBIX CYIIECTB BCEMOTYIIUM
TBopLOM.

[Ipoiiecc 60KECTBEHHOTO COTBOPEHHSI MUPA MBICIIUTCS KaK UMEBIIUNA MECTO JIUIITh
OJTHAXKBl M MOTOMY HEJOCTYMHBIN JJi1 HAOMIOAEHHUS. DTOTO JIOCTATOYHO, YTOOBI
BBIHECTHU BCIO KOHIIETIHIO 00’KECTBEHHOTO COTBOPEHUS 32 pPAMKH HAYYHOTO MCCIIe-
noBaHud. Hayka 3aHMMaeTcss TOJIBKO TEMH SIBJICHHUSIMH, KOTOpBIC NOAAAIOTCS
HaOJII0JICHUIO, a MMOTOMY OHA HUKOTJIa HE OyJeT B COCTOSSHUM HM JOKa3aTh, HU
ONPOBEPTHYTH 3TY KOHIEIIIHUIO.

2. Teopusi CTAIIMOHAPHOTO COCTOSTHHUSI.

CornacHo 3TOW Teopuu, 3eMiisl HUKOT/la HE BO3HMKAJa, a CYIIECTBOBajla BEYHO;
OHa Bcerja CrnocoOHa MOAJAEPKUBATH KU3Hb, & €CIM W U3MEHsUIach, TO OYEHb
MaJjio; BUJbl TOKE CYILIECTBOBAJIA BCET/A.



CoBpeMeHHbIE METO/IbI JaTUPOBAHUS JTAaOT BCe 00Jiee BHICOKHUE OIICHKHU BO3pacTa
3eMJId, YTO MO3BOJISIET CTOPOHHUKAM TEOPHHU CTAIlMOHAPHOTO COCTOSHUS I0JIarath,
yTo 3eMjsd W BHABI CYIIECTBOBAIM Bcerjga. Y KaXJI0oro BHAAa €CTh JIBE
BO3MO>KHOCTH — JIM0O U3MEHEHHUE YUCICHHOCTH, INOO BEIMUPAHHUE.

CTOPOHHHMKH 3TOH TEOPHUHM HE MPHU3HAIOT, YTO HAJIMYWC WJIH OTCYTCTBHE
OIIPEJICIICHHBIX HMCKOITAEMBIX OCTATKOB MOJXKET yKa3bIBaTh Ha BPEMS ITOSIBIICHHUS
WIM BBIMHpPAHUS TOTO WM HWHOTO BHJA, W MPUBOIAIT B KadeCTBE NpHUMepa
MPEACTaBUTEIISI KHUCTEIEPhIX PBI0 — JaTuMepuro. Ilo TajIcoHTOIOrHYCCKUM
JAHHBIM, KHCTEIepble BbIMEpiaH okoysio 70 MiH. ser Hazan. OJHAKO 3TO
3aKJIIOUCHUE TMPHIILIOCH IIEPeCMOTpPETh, KOrja B paiioHe Manarackapa ObLTH
HalJICHBI  JKMBBIE  IPEACTABUTEIM  KUCTEmepbiX. CTOPOHHUKH  TCOPUHU
CTAI[AOHAPHOI'O COCTOSIHHSI YTBEPI)KIAIOT, YTO, TOJBKO H3ydas HBIHE >KUBYIIHE
BUJbl U CpPaBHHMBAas HMX C HCKOIAEMbIMH OCTaTKaMH, MOJKHO JejiaTh BBIBOZ O
BEIMUPaAHHHU, 1a U TO OH MOXKET OKa3aThCsS HEBEPHBIM. BHe3amHOE IOsBIICHHE
KaKoro-au0o HCKOIaeMOro BHJIa B OINPEICICHHOM IUIACTe OOBICHICTCS
YBEIIMYCHUEM YUCIICHHOCTH €ro MOMYJISIMN WU IepeMEIICHHEeM B MecTa, 0Jiaro-
TIPUATHBIC JIJIS1 COXPAHCHHUS OCTATKOB.

3. Teopust mancnepMum.

Ota Teopwsi HE TpejlaraeT HAKAKOTO0 MEXaHW3Ma IS OOBSICHEHUS MEePBUYHOTO
BO3HMKHOBEHHUS JKU3HU, a BBIJIBUTACT HJACI0 O €€ BHE3EMHOM ITPOHUCXOKIICHUMU.
[ToaTOMy ee Henb3si cuuTaTh TEOpHUeld BO3ZHUKHOBEHUS KM3HU KaK TaKOBOW; OHA
MIPOCTO TIEPEHOCUT TpodJIeMy B KaKoe-TO Jipyroe Mecto Bo Bceenennoit. ['unoresa
obL1a BeiBUHYTA FO. JIubuxom u I'. Puxtepom B cepeaune XIX Beka.

CornacHO TUNOTE3€ MAHCIEPMUHU KU3Hb CYIIECTBYET BEYHO U MEPEHOCUTCS C
IJIAHEThl HA IUIaHeTy MeteopuTamu. [Ipocrteitime opraHu3mbl WIM KX CIHOPBI
(«cemeHa >KM3HWY), TOMAa/iasi Ha HOBYIO IJIAHETY M Haias 37ech OJlarompusiTHbIE
YCJIOBUS, Pa3MHOXKAIOTCS, JlaBasi Hayajo DBOJIIOLUMU OT MpocTedmux GopMm K
CJIOKHBIM. B0O3MO’KHO, UTO KM3HBL Ha 3eMJie¢ BO3HHUKJIA U3 OJHOMN-EIMICTBEHHOM
KOJIOHUH MUKPOOPTaHU3MOB, 3a0pOIICHHBIX U3 KOCMOCA.

Jlnst 060CHOBaHUS 3TOM TEOPUM MCIOJIB3YIOTCS MHOTOKpaTHble nossienus HIIO,
HACKaJIbHbIE U300paKEHUS MPEIMETOB, TTOX0KHX Ha PAKEThl U «KOCMOHABTOBY, a
TaKke COOOIIeHUsI SIKOObI O BCTpeuax ¢ UHoOIUIaHeTsHamu. [lpu wuzydyeHuun
MaTepuasioB METEOPUTOB U KOMET B HHUX ObUIM OOHApYyXKEHbI MHOTHE
«IPEAIIECTBEHHUKHA KUBOT0» — TAaKUE BEILECTBA, KaK IIMAHOTEHbI, CUHWIIbHAA
KMCJIOTa W OPraHUYECKHE COEAUHEHUS, KOTOPBIC, BO3MOXHO, CBHIFPaId POJIb
«CEMSIH», TAJAaBIINX HA FOJIYI0 3EMIIIO.

CTopoHHUKAMU ATOU TUIOTE3bl ObLTH JaypeaThl HoOeneBckoit mpemun . Kpuk,
JI. Opren. ®@. Kpuk OCHOBBIBAJICS Ha IBYX KOCBEHHBIX JJOKa3aTEIbCTBAX:

®* YHUBCPCAJIbHOCTU '’CHCTHUYCCKOI'0 KOAAa,



* HEOOXOMMOCTH Il HOPMAaJbHOrO MeTadO0JIM3Ma BCEX JKHUBBIX CYLIECTB
MoJIMO/IeHa, KOTOPBIN BCTpeUaeTcs celyac Ha IIaHeTe KpailHe peko.

Ho ecnm »xn3Hb BO3HHMKIIA HE Ha 3eMJIe, TO KaK OHA BO3HHUKJIA BHE e¢?
4. PuznvecKue runoresbl.

B ocHoBe ¢u3nyYeCKuX THUIMOTE3 JIKUT MPU3HAHHE KOPEHHBIX OTIMYHUI >KMBOTO
BEIIECTBA OT HEXKMBOro. PaccMOTpUM THIIOTE3y NPOUCXOKIACHUS >KU3HHU,
BbIABUHYTYIO B 30-e roasl XX Beka B. U. Bepnanckum.

B3rnsapl Ha CYIIHOCTh JKM3HHM TpUBEIH BepHajCKoro K BBIBOAY, 4YTO OHA
nosisunack Ha 3emsie B ¢dopme Ouochepsl. Kopennbie, ¢yHIaMEHTAIbHbBIE
OCOOEHHOCTH KHMBOTO BEIIECTBA TPEOYIOT IS €ro BO3HUKHOBEHUS HE
XUMHUYECKUX, a (UBUYECKUX TMPOIECCOB. OTO JIODKHA OBITH CBOeOOpa3Has
Karactpoda, MOTPSICEHNE CAaMUX OCHOB MHUPO3/IaHUSI.

B cootBeTcTBUM C pPacipoCTpaHCHHBIMU B 30-x rogax XX Beka THUIIOTE3aMHU
06p330BaHI/IH .HYHI)I B PEC3YIIbTATC OTPbIBA OT 3eman BCIICCTBA, 3aIlOJIHABHICTO
paHee THXOOKG&HCKYIO BITaJIUHY, BepHaI[CKI/Iﬁ IMPCAIIOJIOXKWI, YTO 3TOT IIPOLCCC
MOI' BBI3BATh TO CIIMPAJIbBHOC, BUXPCBOC ABHKCHHUC 3CMHOI'0O BCIICCTBA, KOTOPOC
OoJIbIIIEe HE ITOBTOPHUIIOCH.

Bepnanackuii mpoOMCXOXXACHHE >KHU3HH OCMBICIMBAI B TE€X JX€ MaciiTadbax u
HHTEpBaJlax BPEMEHH, YTO U BO3HUKHOBEHHE camoii Bcenennoit. I1pu katactpode
YCJIOBUSI BHE3AIMHO MEHSIOTCS, U U3 MPOTOMATEPUN BO3HUKAIOT >KMBasi U HEXKUBAs
MaTepusl.

5. XuMmnueckue runoresnl.

DTa rpylna TUIoTe3 OCHOBBIBAETCS HA XWMHUYECKOW cre-IuduKe >KU3HU U
CBA3BIBAECT €€ IPOUCXOXKICHHE C HCTOpUErd 3eMiu. PaccMOTpuM HEKOTOpBIE
TUIIOTE3bI TOU IPYIIIIBI.

* YV HCTOKOB HCTOPUM XUMHUYECKHUX TUIIOTE3 CTOSIN 8033perus J. I exkens.] eKKenb
CUMTAJI, YTO CHayajga MOJ JEHCTBHEM XHMHYECKUX M (PU3HYECKUX NPUUYUH
NOSIBUJIUCh COEIUHEHUs YyriepoAa. OTHU BeElIecTBa MPEACTaBIsUIM COOOH He
pacTBOpBHI, a B3BECH MAJICHbKUX KOMOYKOB. [lepBUYHbIE KOMOUKHM OB CIIOCOOHBI
K HaKOIUUICHUIO Pa3HbIX BEILIECTB U POCTY, 32 KOTOPHIM CIIEIOBANIO JIeJIEHUE. 3aTeM
NOsIBUJIACh Oe3bsA/IepHas KJleTKa — UCXOoiHas opMa JjIsl BCEX KUBBIX CYIIECTB Ha
3emure.

e OnpenenieHHBIM  3TAllOM B Pa3BUTHH XUMHYECKHX THIOTE3 abuoreHesa
cranakonyenyus A. M. Onapuna, BeigBuHyTass uM B 1922—1924 rr. XX Beka.
['mmore3a OmapuHa mpencTaBisger coOoi cuHTE3 AapBuHH3MA ¢ Ouoxmmueit. [lo
OmnapuHy, HacJlEeJACTBEHHOCTh CTajla CieACTBHEeM OTOopa. B rumorese Onapuna



KEJI1a€MO€ BbBIJACTCA 3a I[GﬁCTBPIT@JIBHOG. CuHavanma Hee OCOOCHHOCTU KH3HM
CBOIATCA K 06MeHy BCIICCTB, a 3aTCM €TI0 MOJACIMPOBAHUC 00BABIAETCI peuaic-
HHOM 3araakv BOZHUKHOBCHUA XU3HU.

» ['unomesa /[pc. bepnana npeanonaraet, 4YTo aOMOTEHHO BO3HUKILIKE HEOOJBIINE
MOJIEKYJIbl HYKJIEMHOBBIX KUCJIOT M3 HECKOJIbKUX HYKJIEOTHUIOB MOTJIA Cpa3y Xke
COEIMHSATHCS C TEMH AMUHOKHCIIOTaMH, KOTOPbIE OHU KOAUPYIOT. B 3TOM rumorese
NepBUYHAS JKUBAsi CUCTEMa BUJIUTCA KaK OMOXMMUYECKas KU3Hb 0€3 OpraHu3MOB,
OCYUIECTBIISIONIAs CaMOBOCIIpOM3BE/IcHNE U 00OMeH BeliecTB. OpraHu3Mbl ke, 1o
JIx. bepHany, nosiBIstOTCST BTOPUYHO, B X0€ 000COOIEHUS OTIAEIbHBIX YYAaCTKOB
TaKOW OMOXMMHUYECKOU KU3HH C TIOMOIIIBI0 MEMOPaH.

* B xauecTBe nocCeIHEN XMMUYECKON TUITOTE3bl BOSHUKHOBECHUS KW3HHU HA HAIICH
IJIAaHETE paccMOTpuM eunomesy 1. B. Boumxesuua, BbIABUHYTYI0O B 1988 rony.
CornacHo 3TOH T'MIOTEe3€, BO3BHUKHOBEHUE OPraHUYECKUX BEIIECTB NEPEHOCUTCS B
KOCMHYECKOE MPOCTPAaHCTBO. B crnenuduieckux ycioBHsIX KOCMOCa HUIET CHHTE3
OpraHUYeCKUX BEIIEeCTB (MHOTOYHMCICHHBIE OPITAHMYECKHE BEIIEeCTBa HAWCHBI B
METEOPUTAX — YTJIEBOJIbI, YIJIEBOJOPO/Ibl, A30TUCTHIE OCHOBAHUS, AMUHOKHUCIIOTHI,
JKUPHBIE KUCJIOTHI U Jip.). He HCKIII0UeHO, 4TO B KOCMHUYECKUX IPOCTOPax MOTIJIH
oOpa3zoBaTbcs HYKJICOTHABI M jgaxke Mosekynsl JIHK. Opnako, mo MHEHHIO
BoiiTkeBnua, XuMmudeckas 5SBOTIONHMSA Ha OodbpImIHHCTBE IIaHeT COJHECYHOU
CHUCTEMBI OKa3ajaach 3aMOPOKEHHOW U MPOJOJHKUIACH JIUIIb HAa 3eMIIe, HalAsS TaM
noaxoasuye ycioBus. [Ipu oxmaxaeHnu U KOHJIEHCAMU Fa30BOM TYMaHHOCTH Ha
NEepBUYHON 3emile OKa3aJics BeChb Ha0Op OpraHUYeCcKUX coeAuHeHuil. B atmx
YCJIOBUSIX XKHUBOE BEIMIECTBO IMOSBUIOCH U KOHICHCUPOBAIOCH BOKPYT BO3HUKIIINX
abuorenHo Monekyn JHK. Wrak, mo rumore3e BolTkeBuua mepBOHAYAILHO
MOSIBIIIACH JKU3Hb OMOXHMHYECKasl, @ B XOJC €€ PBOJIOIMH MMOSBUINCH OTICIbHBIC
OpTaHU3MBI.

KourpouabHbie Bompocskl: : Kakoil TeopuM NpUAECPKUBACTECH BBl JUYHO?
[Touemy?

BbiBOI:
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