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1. ITacmopT ¢oHAa OLIEHOYHBIX CPEACTB

1.1. O6aacTb npuMeHeHHs

@DOHJT OLIECHOYHBIX CPEJICTB ISl MIPOBEIEHUS TEKYIIET0 KOHTPOJISI U MPOMEXKYTOUHOM aTTecTaluu
obyuatonuxcst (nasiee — MOHJ OLICHOYHBIX CPEJCTB) MpEeAHA3HAYEH JUIsl MPOBEPKU PE3YJIHTATOB
ocBoeHus: yueOHor mucnmmuiiHel COO.01.11 ®wusuka OCHOBHOW MpodecCHOHATBHOM
0o0pa3oBaTeNbHOW  NMPOTrPaMMBl  CPEAHET0  NpoQecCHOHaTbHOro oOpa3zoBanus (mamee —
obOpasoBarenbHass mporpamma) mo crnenuanbHocTu 38.02.08 ToproBoe aeno, HampaBICHHOCTb
[IpeanpuHUMATENbCTBO U UHTEPHET-MAPKETUHT .

dopma NpOMEKYTOYHON aTTECTALUU 10 CEMECTPAM.

Cemectp
BTOPOW

dopma aTTecTaUN
3a4er ¢ OLIEHKOH

OcBoenue conepxanusi 0omeoopazoBatenbHoi yueOHoi auctuminasl CO0.01.11 Ousuka

obecreynuBaeT JOCTHIKCHHC O6y‘~IaIOIJ_II/IMI/IC$I CJICAYIOIUX PE3YJIbTATOB!:

Koa u HauMeHOBaHMe

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl OCBOCHUSA TUCHHUIIJINHBI

BBITNIOJIHATH TAKYIO €S TEIbHOCTD;
- UHTEpeC K pa3lInyHbIM chepam
npo¢eCCuOHAIBHON NeATETHFHOCTH,
OBnanenne YHUBEPCAJIbHBIMU
y4eOHBIMU MI03HABATEJIbHBIMU
JEUCTBUSAMMU:

a) 6a30BbI€ JJOTMYECKHE NEHCTBUS:

- CaMOCTOSTENbHO (OPMYIUPOBATH U
aKTyaJIu3UpOBaTh npobuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaB/IMBAaTh CYILLIECTBEHHBIN
MpU3HAK WM  OCHOBAaHMS  JJIA
CpaBHEHMs,  Kilaccupukauum U
0000IIeHMS;

- OMpenensaTh LeNu AeSITeIbHOCTH,
3aJaBaTh MapamMeTpbl U KPUTEPHH UX
JOCTUKECHHUS;

- BBUBIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEUHS] B PacCMATPUBAEMBIX
SIBIICHUSIX;

- BHOCHTD KOPPEKTUBbI B
NesITeIbHOCTD, OLIEHUBATh
COOTBETCTBUE pPE3YJIBTATOB LEJSM,

(¢popmupyembIX Oo0uue JucuuniMHapHbIe
KOMIIeTeHIM
OK 0l1. Bsibupats | B uactu TpynoBOro BoCuTaHus: - chopMHUpOBaThH
CTIOCOOBI pEUICHUs | - TOTOBHOCTh K TPYyAY, OCO3HAHME | IPEACTABICHUS O pOJIH U
3a1a4 LIEHHOCTH MacTepCTBa, TPYI0I00He; | MecTe (PU3UKU U aCTPOHOMUU
npod)eCCHOHATBHOMN - TOTOBHOCTH K  AaKTUBHOM | B COBPEMCHHOH  HAay4HOH
NEeSATEIbHOCTH JESATEIIBHOCTH TEXHOJIOTMYECKOM M | KapTUHE MUpa, 0
IMIPUMCHUTCIIBHO K | conuagbHON HaIpaBJICHHOCTH, CI/ICTeM006pa3yIOHIGI71 poiin
Pa3INYHBIM KOHTEKCTaM | CIIOCOOHOCTD WHUIMUPOBaTh, | GU3uKH B pa3BUTUU
IJIAHUPOBATh M CaMOCTOSITENIBHO | €CTECTBEHHBIX HayK, TEXHUKU

U COBPECMCHHBIX TCXHOHOFHﬁ,

O BKJIAJA€ pPOCCHICKUX U
3apyOeKHBIX yUYEHBIX-
(U3UKOB B pa3BUTUE HAYKU;
MOHMMaHUe duznueckoit
CYIIHOCTH Ha0II0JTaeMBIX
SIBJICHUU MHUKPOMUPA,
MakpoMUpa W  MeraMupa;
MMOHUMAaHHe ponu

ACTPOHOMHUH B MPAKTHYECKOMN
JNEATEIbHOCTH YEelIOBEKa U
naJLHENIeM HAy4HO-
TEXHUYECKOM PA3BUTHUH, POIIU

¢uzukn B (HOpMHUpPOBAHHUU
Kpyrosopa u
(YHKIIMOHATIBHOM
IPaMOTHOCTH 4YEJIOBEKA JJIA
peleHus HPaKTUYECKUX
3ajay;

- chopMHUpOBaTh  yMEHUS

pelaTh pacueTHBIE 3aJa4H C
SIBHO 3aJaHHOU (DU3UYECKOU

MOJIETIbIO, UCTIOJB3YS
¢usnueckue  3aKOHBI U
NPUHIUIIBI, HAa  OCHOBE




OLICHUBATh  PUCKUA  TIOCIEACTBUI
NeSITeNIbHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIILICHUE
[IPH PELICHUU KUZHEHHBIX MPoOIeM
0) ©0a30Bble  HCCIEIOBATEIHCKUE
JIEUCTBUS:

- BJaJeTh HaBbIKAMU  y4eOHO-
HCCIEA0BATEIILCKOM M IIPOEKTHOU
NeSITeNIbHOCTH, HaBbIKaMU
paspereHus mpoodieM;

BBISIBJISITh TIPUYUHHO-CJIE/ICTBEHHBIC
CBSI3M W aKTyaJIM3HpOBATh 3ajady,
BBIIBUTATh THIIOTE3Y €€ PelIeHus,
HaXO/UTh apryMEHTHI TUIst
JI0Ka3aTeNbCTBA CBOMX
YTBEP)KICHHUMN, 3aJaBaTh IapameTphl
Y KPUTEPUU PELICHUS;

- aHAJIM3UPOBATH MOJTyUYEHHBIE B XO/I€

PCUICHUA 3aJa4n PE3yJbTaTHhI,
KPpUTHYCCKHU OLCHMBATH ux
JOCTOBCPHOCTD, IIPOrHO3UPOBATH

N3MCHCHHUEC B HOBBIX yCJIOBI/IﬂX;
- yMeTh TIEPCHOCUTH 3HAHUS B
MO3HABATENbHYI0O M TPAKTHUYECKYIO
00J1aCTH KU3HEACITEIHEHOCTH,
- yMETb WHTErPUPOBATh 3HAHUS U3

Pa3HBIX MPEeIMETHBIX 00JIacTeill;

- BBIJIBUTATh HOBBIE HAeH,
NpeaiaraTb OPUrHHAIBHBIE TOAXObI
Y pEIICHHUS;

- CIOCOOHOCTh HMIX HCIIOJIb30BaHHS B
MO3HABATEIbHOM W  COIMAJIbHOM
MPaKTHKE.

aHamM3a  YCJIOBUS  3ajaud
BBEIOMPATH (bu3nIecKyIo
MO/IeJb, BBIJICIIATh
¢usnyeckue BEIMYUHBI U
(hopMyIibl, HEOOXOIUMBIC ISt
€¢  PpeUICHUs, IPOBOJIUTH
pacyeTsl u OILICHUBATh
peaIbHOCTh MOJTyYEHHOTO
3HAYCHUS bu3nveckoit
BEJIMYUHBI; pemarb
Ka4eCTBECHHbBIC 3aj]a4u,
BBICTpauBast JIOTUYECKHU

HEMPOTUBOPEUHBYIO IEMOUKY
pacCyXIeHHIl C ONopoill Ha
U3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH "
(usnueckue BICHUS;

- BIIAJICTh
OCHOBOIOJIararouMu
(U3MYECKUMU TOHITUSIMU U
BCJIMYHUHaAMMU,

XapaKTEPU3YIOIIUMHU
¢dusnueckue IIPOLIECCHI
(cBsI3aHHBIMH c
MEXaHUYECKUM JBIKEHHEM,
B3auMo/IeiicTBHEM Tel,
MEXaHUYECKUMHU

KOJICOAHUSMH U  BOJIHAMU;

aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHUEM DJIEKTPUYECKUM H
MarHMTHBIM MOJISIMH,
INEKTPUUYECKUM TOKOM,
AEKTPOMArHUTHBIMU
Kole0aHUsAMH M BOJHAMU;
ONTUYECKUMHU  SIBJIICHUSIMU;
KBaHTOBBIMU SBJICHUSIMU,
CTpPOEHHEM aTOMa M aTOMHOTO
A1pa,  PaJAUOaKTHUBHOCTHIO);
BJIaJICHUE
OCHOBOIOJIararouMu
aCTPOHOMUYECKUMU
MOHATHUSIMH, T103BOJISIOIIMMHU
XapaKTepu30BaTh MPOILIECCHI,
MIPOUCXOAIINE HA 3BE3/1aX, B
3BE3THBIX CUCTEMaX, B
MEKTaJIAKTUYECKON  Cpelie;
NBUKEHHE HEeOeCHBIX Tedl,
IBOJIIOLIUIO 3BE3] u
Bcenennoi;

- BIIAJEThH
3aKOHOMEPHOCTSIMU,
3aKOHAMHU U TEOPHUSIMU (3aKOH




BCEMUPHOTO TAroTeHus, I, Il n
III 3axkonsl HeroToHA, 3aKoH
COXPAaHEHUS MEXAHUYECKOU
SHEPruU, 3aKOH COXPaHEHUs
HMITYJIbCA, MIPUHIUTT
CYNEPHO3UIIUU CUJI, TPUHIIUIT
PaBHONIPaBHOCTH
HWHEPIHUATbHBIX

OTCUETA; MOJIEKYJISIPHO-
KUHETHYECKYIO TEOPHUIO
CTPOECHUS BEIIECTBA, Fa30BbIC
3aKOHbI,  IIEPBBIM  3aKOH
TEPMOJIMHAMUKH; 3aKOH
COXPAHEHUS DJIEKTPUYECKOTrO
3apsna, 3akoH Kynona, 3akoH
OmMa 171 ydacTka 1erH, 3aK0H

CHUCTEM

OmMma s HOJIHOM
BJIEKTPUYECKOM LEIMH, 3aKOH
xoyna - Jlenua, 3akoH
3JIEKTPOMAarHUTHOM

WHYKIUHU, 3aKOH COXPAHEHUS
SHEpIuu, 3aKOH
MPSMOJIMHEHTHOTO

pacnpocTpaHeHUs CBETA,
3aKOH  OTpaXX€HUs  CBETa,

3aKOH TIPEJIOMJIEHUS CBETa;
3aKOH COXPaHEHMsI DHEPIuH,
3aKOH COXPAaHCHUA UMITYJIbCA,
3aKOH COXPaHEHHUs
ANEKTPUYECKOTO 3apsja,
3aKOH COXPaHEHMsI MacCOBOTO
yucna, noctyinarel  bopa,
3aKOH pPasvoOaKTUBHOTO
pacnana); YBEpEHHOE
HCIIOJIb30BAHUE 33aKOHOB W
3aKOHOMEPHOCTEN pu
aHaJms3e ¢bu3nuecKux
SIBJICHUW U MPOIECCOB.

OK 02. Hcmonp3oBarh
COBpEMEHHBIE CpEJCTBa

MOWCKa, aHauu3a H
UHTEpIIpETaIuU
uHpopManuy, u
UH(OPMAIMOHHBIC
TEXHOJIOTHH TSt
BBITTOJTHEHUS 3amaq
npodeccnoHabHOMI
JeSTeIbHOCTH

B obnactu 1eHHOCTH HAYYHOTO
TTO3HAHMUS:

- c(hopMUPOBAHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY ypPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOW MPaKTUKH,
OCHOBaHHOIO Ha JAMAJIOre KYJIbTYp,
CIOCOOCTBYIOIIIETO OCO3HaHUIO
CBOEr0 MecCTa B MOJUKYJIbTYPHOM
MHUPE;

- COBEPILUEHCTBOBAHUE SI3BIKOBOM W
YUTATENbCKON KYJIbTYpbI Kak
CpencTBa B3aUMOJCUCTBHUS MEXKIY
JIFOJIBMU U TTIO3HAHMS MUDA;

-yME€Tb YYUTBIBATH I'PAHUIIBI
MIPUMEHEHHUSI M3Y4YEHHBIX
¢buznyeckux MOJIENIEHN:
MaTepuagbHas TOYKa,
MHEepLUHaIbHas cUcTeMa
OTCUETa, HACAIHHBIN Ta3;
MOJENN  CTPOECHMSI  Ta3oB,
KUAKOCTEH M TBEPABIX Tel,
TOYEUHBIM  DJIEKTPUYECKUU
3apsn, — AOepHas  MOJenb
aToMa, HYKJOHHAas MOJEIb
aTOMHOTO sIpa IIPU PEUICHUH
(bu3nYecKux 3a1ad.




- OCO3HaHHWE LIEHHOCTHM Hay4YHOHU

NesITeNbHOCTH, TFOTOBHOCTb
OCYIIECTBIATh MPOCKTHYIO u
UCCIIEIOBATENbCKYIO  JI€ATEIIbHOCTh
WHAWBUIYAIBHO U B TPYIIIIE;

- OsBnageHue  yHUBEPCAIbHBIMU
y4eOHBIMU I103HABATEJIbHBIMU
JNENUCTBUAMMU:

B) pabota ¢ nHpopmaruen:

- BIAJIETh HABBIKAMH ITOJTYYCHUS
nH(pOpMAINY U3 UCTOYHUKOB PAa3HBIX
THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISITh ~ TIOWCK,  aHAJM3,
CHCTEMATH3AIMI0 U HHTEPIIPETAIIUIO
uHpOpMAIIMK Pa3IMYHBIX BHUJIOB U
(dbopM mpeicTaBICHHS,

- CcOo3JaBaTh TEKCTHl B PAa3ITUYHBIX
dopmarax ¢ y4YeTOM Ha3HAYCHUS
nHGOpPMAINY U TIETICBON ayTUTOPHH,
BbIOMpass  onTUMaibHyl0  (opmy
MPECTABICHHUS U BU3yaTH3alliu;

- OLICHUBATh JTOCTOBEPHOCTb,
JETUTUMHOCTh  MH(pOpManuu, ee
COOTBETCTBHE MIPABOBBIM u
MOpPaJIbHO-ITHYECKUM HOpMaM;

- UCIOJIb30BATh cpezacTBa
MH(OPMALIMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJOTHUH B
peleHnH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpraHU3aIlMOHHBIX 3a1a4 c
coOI0IeHNEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKHU
0e30ITacHOCTH, TUTHUEHEI,
pecypcocOepexeHns, MPaBOBBIX U
ATHYECKUX HOPM, HOPM
nH(POPMAIIMOHHOH 0€301MacHOCTH;

- BJIaJICTh HABBIKAMH PACTIO3HABAHUS

u 3aIUTHI uHbopMaIuu,
nH(GOPMAIMOHHOM 6e30macHOCTH
JIMYHOCTH.

OK 03. [InanupoBaTth U
peann30BbIBATH
cOOCTBEHHOE
npodeccuoHanibHOE U
JMYHOCTHOE pa3BHUTHE,
NPEANPHHUMATEIBCKYIO
JEATEILHOCTD B
npodeccnoHaTbHOM
chepe, HCMONB30BATH
3HaHUS MO0 (UHAHCOBOU
IPaMOTHOCTH B

B ob6mactu nyxoBHO-HPaBCTBEHHOTO
BOCIIUTAHUA:

- c(hopMUPOBAHHOCTH
HPaBCTBCHHOT'O CO3HaHH4,
THYECKOTO TTOBEICHHS,

- CITIOCOOHOCTH OIICHUBATh CUTYAITUIO
Y MIPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICH Ha MOpanabHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

- OCO3HaHWE JIMYHOTO BKIIaJAa B
MOCTPOEHHE YCTOHYMBOTO OYAYIIETo;

- BIIAJIETh OCHOBHBIMH
MeTOoJaMHu Hay4YHOTO
MO3HAHMS, UCTIOIB3YEMBIMH B
¢u3MKe: TPOBOAUTH MpPSIMbIE

U  KOCBEHHBIE  HM3MEPEHHUS
(busmyecKux BEITUYMH,
BBIOHpast ONTHUMAJTBHBIN
croco0 U3MEPECHUS "
HCIIOJIB3YS U3BECTHBIE
METO/IbI OLICHKHU
IIOTPEIIHOCTEN  U3MEpPEHUH,




PAa3JIMIHBIX KU3HCHHBIX
CUTyalusiIx

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM
poaMTeNnsaM U (W) APYTUM YICHaAM
CEMbH, CO3JIaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEH
CEMEWHOMN KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

OBnanenune YHUBEpPCAJIbHBIMU
PETYIATUBHBIMU IEUCTBUIMU:

a) CaMOOpraHu3alus:

- CaMOCTOSITETIbHO OCYIIECTBIISATh
MO03HABATEIBHYIO NeSITeTTbHOCTD,
BBISIBIIAITH  MIPOOJIEMBI, CTaBUTh U
(dhopMynupoBath CcOOCTBCHHBIC
3aauu B o0pa3zoBaTenbHOU
JeSITeIbHOCTH u KU3HCHHBIX
CHUTYaIHSIX;

- CaMOCTOSATEIbHO COCTAaBJIATH ILIAH
pemieHuss TpoOJeMBI € YUETOM
HMMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTCHHUI;

- J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
Ccroco0CTBOBaTh (POPMUPOBAHUIO U
MIPOSIBJIEHUIO IIUPOKON 3PYIUINHN B
pasHbIX obacTsx 3HAHUH,
MIOCTOSIHHO MOBBILIATH CBOM
o0pa3oBaTeNbHBIE U KYJIBTYpPHBII
YPOBEHB;

0) CaMOKOHTPOJIb:

HCIIOJIb30BaTh MpHUEMBl pediexkcun

JUIs  OLEHKUM CHUTyallud, BbIOOpa
BEPHOTO PEILIECHUS;
-yMeTb  OLIEHUBaTb  PHUCKH U

CBOCBPCMCHHO IMPHUHHUMATH PCHICHUA
110 UX CHMIKCHHUIO,

B)  OMOIMOHAJIBHBIA  WHTEJICKT,
MpeAnoaraoumn
c(hOpMHUPOBAHHOCTb:

BHYTpPEHHEHN MOTHBAIUH,
BKJTFOYAIOIIEH CTpEMJICHHE K
JOCTHXKEHUIO eI U YCIEeXy,
OTNITHUMH3M, WHHUITUATHBHOCTD,
yMEHUE JEHCTBOBaThb, HCXOAS W3
CBOHX BO3MOJKHOCTEH;

- SMIIaTHH, BKITIOYAIOIICH
CIOCOOHOCTh IMOHUMAaTh

IMOLMOHATIBHOE COCTOSIHUE JIPYTHX,
YUYUTBIBATH €TO0 NPU OCYHICCTBICHUUA
KOMMYHHKAI[H, CIOCOOHOCTh K
COYYBCTBHUIO M CONICPEIKUBAHHUIO;

COIMAIIBHBIX HABBIKOB, BKITFOYAIOIINX
CIOCOOHOCTh BBICTPANUBATh
OTHOIICHUSI C JIPYTHMH JIIOABMH,

MPOBOJIUTH Hccae0BaHue
3aBUCHUMOCTEH  (U3NYECKUX
BEJIMYUH C HCIOJb30BaHUEM
IPSIMBIX U3MEpEeHHUI,
OOBSICHAITH MOJIyYeHHBIC
pE3yNbTaThI, UCIIOJIB3YS

¢busnyeckue TeoOpHUu, 3aKOHbI
U TIOHATUSL, ¥ JIeTIaTh BHIBO/IbI;

co0uro1aTh IpaBuia
0e3omacHoro  Tpyga  IpHU
IPOBEICHUH UCCIIEJOBAHUMN B
pamKax y4eOHOro
JKCHEpUMEHTa U  y4eOHOo-
HCCIIEI0BATENIbCKON

JeSITeIbHOCTH c

UCTIOJIb30BaHUEM LU(POBBIX
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3a00TUTBCS, TPOSBIATH HHTEPEC U
pazpeniatb KOHQIUKTHL.

OK 04. DddextuBHo
B3aWMOJICHCTBOBATh U
paboTaTh B KOJIJICKTUBE
Y KOMaH/Ie

- TOTOBHOCTH M CHOOCOOHOCTH K

00pa30BaHUI0 W  CaMOPAa3BHTHIO,
CaMOCTOSITEIIbHOCTH u
CaMOOIIPEICIICHUIO; -OBJIaJICHHE
HaBbIKAMH yueOHo-

HCCIEA0BATENIbCKOM, IPOEKTHON U
COLIMAJIbHOM AeSITEIbHOCTH,
OBnanenue YHUBEpPCaIbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUAMH:
0) coBMecTHas JesITeIbHOCTD:

- TOHMMaTh U  HUCHOJb30BaTh
MIPEeUMYIIeCTBa KOMaHIHON U
WHJIMBUIYAJIbHOU PaOOTHI;

- I[PUHAMATh LEId COBMECTHOMU
NeSTeNIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JIEUCTBHUS TIO €€
JOCTHXKEHHUIO:  COCTAaBJIATH  IUIaH
JIEUCTBUM, pACOpEAENsITh pOJU C
y4eToM MHEHUI Y4aCTHUKOB
o0CyXIaTh pe3yJIbTaTbl COBMECTHOMN
paboThI;

- KOOPJIMHUPOBaTh M BBINOJIHATH
paboTy B YCIOBHUSX pEaJbHOTO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIISATh MO3UTUBHOE
CTpaTeruyecKoe MOBEJICHNE B
Pa3IMYHBIX CUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHe, OBITh
WHUIUATHBHBIM

OBnanenue YHHUBEpPCAIbHBIMU
PEeryJasTUBHBIMU JIEHCTBUSIMU:

') MPUHATHE ce0s U APYTUX JIOJICH:

- MPUHUMATh MOTHUBBI U apTyMEHTHI
OpYrux  JIIOA€W  Mpu  aHaIMU3e
pPe3yIbTATOB JCSITSIBHOCTH;

- TpHU3HaBaTh CBOE IPaBO M IPaBO
JPYTUX JIIO/IeN Ha OLINOKHY;
pa3BUBaTh CHOCOOHOCTH MOHHMATH
MHUP C TIO3UIIUHN JPYTOro YeJOBeKa.

- OBJIAJIETh YMECHUSIMHU
paboratb B  rpymnme C
BBITIOJIHEHUEM  Pa3JIMYHBIX
COLIMAJIbHBIX poreii,

IJIAaHUPOBATh pabOTy rPYIIIIbI,
palMoOHAIBHO  paclpeniensTh
JESITENIbHOCTD B
HECTAaHAAPTHBIX CUTYaUsX,
aJIcKBaTHO OLICHUBATh BKJIajl
KaXJI0ro M3  yYaCTHUKOB
TPYIIIBI B pelieHue
paccmaTpuBaeMoi
po0JIEMBI.

OK 05. OcymiecTBiaTh
YCTHYIO M ITHCHMECHHYIO
KOMMYHHUKAITHIO Ha
rocyJaapCTBEHHOM
SI3BIKE Poccuiickoit
Qenepauuu ¢ y4eTom
0COOEHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO KOHTEKCTa

B obnactu 3CTETUYECKOTO
BOCIIUTAHUS:

- JCTETHYECKOE OTHOIICHUE K MHUpY,
BKJTIOYAs ACTETUKY HAYYHOTO
TBOPYECTBA, MPHUCYIIETO (UIUIECKOM
HayKe;

- CIOCOOHOCTh BOCTIPUHUMATH
pas3nuvHbIe BUJIBI HCKYCCTBA,
TPaJUIMd W TBOPYECTBO CBOETO H
JPYTUX HapOJIOB, OLIYIIATh

- YMETb pacro3HaBaTth
¢duznyeckue SIBTICHUS
(npotiecchbl) U OOBACHATH UX HA
OCHOBE H3YYCHHBIX 3aKOHOB:
paBHOMEpHOE u
PaBHOYCKOpEHHOE

NPSIMOJIMHEHHOE  JBIDKEHHE,
CBOOOMHOE  TMajeHue  Tel,
IBIDKEHHE 110 OKPYXHOCTH,
WHEPIHs, B3aNMO/ICHCTBHE TeJI,




HMOIMOHAIIEHOE BO3/ICHCTBHE | KoJebaTeTpHOe JIBIDKEHHE,
HCKYCCTBA; pe30HaHC, BOJIHOBOE
- YOCKIEHHOCTh B 3HAYUMOCTH IS | JBYDKEHUE; muddy3us,
JIUIHOCTH u obmiecTBa | OpOYHOBCKOE JBIKCHHE,
OTE4YECTBEHHOTO U MHPOBOTO | CTPOCHHE  JKHAKOCTEH U
HUCKYCCTBA, O3THUYCCKUX KYJIbTYPHBIX | TBEPABIX TCII, U3MCHCHUEC
TpaguLUi U HAPOJTHOTO TBOPUYECTRA; o0beMa Ted TMpU HarpeBaHUU
(oxnaxaeHNHN), TEIJIOBOE
TOTOBHOCTh K CaMOBBIPQXEHHIO B | paBHOBECHE, UCTIapeHue,
pa3HbIX BHJIaX UCKYyCCTBa, CTPEMJICHUE | KOHACHCAIHS, IUIaBJICHHE,
NPOSIBIAT  KauyecTBa  TBOPYECKOM | KPUCTAJUIM3AIUS, KUTICHHE,
JMYHOCTH; BJIQXKHOCTh BO3[yXa, CBS3b
Osnanenue YHHUBEPCAJIbHBIMH | CpeIHEH KHHETHYECKOU
KOMMYHHKATHBHBIMU JICHCTBHUAMU: SHEPTUU TEIJIOBOTO JIBUYKCHUS
a) oOenue: MOJICKYT C a0COIIOTHON
- OCYHICCTBJISITb KOMMYHHKAIlMU BO TeMHepaTypOI\/’I, IIOBBIILICHUEC
BCeX chepax KU3HH; JaBJICHUS Tra3a ITpU  €ro
- pacrmo3HaBaThb HEBepOAJbHBIC | HATPEBAHUM B 3aKPBITOM
cpenacTsa o01eHus, HOHHMMATh | cocye, CBSI3b MEXTY
3HAYCHHEC COMUAJIBHBIX 3HAKOB, | IapaMeTpaMu COCTOSIHUS Ira3a B
pacro3HaBaTth NPEINOCHUIKH | H30IIpoIeccax; JIEKTPU3aIHs
KOH(JIMKTHBIX CUTYyallUd M CMSTYaTh | TeJ, B3aUMOJCIHCTBUE 3apsI0B,
KOH(JIUKTBL; HarpeBaHWe TPOBOJAHUKA C
- Ppa3BEpHYTO M JIOTUYHO H3JIarath | TOKOM, B3aUMO/ICHCTBUE
CBOIO TOYKY 3pEHHsI C UCTIOJIb30BAHHEM | MArHUTOB, 3JEKTPOMArHUTHAS
SI3BIKOBBIX CPEJICTB. WHAYKLIUA, JEHCTBUE
MarduTHOI' O 1014 Ha
MMPOBOJHUK C TOKOM u
JBIKYILIANCS 3apsg,
QJICKTPOMArHuTHLBIC KoJeOaHus
U BOJHBI, NPSAMOJIUHEHHOE
pacrpocTpaHeHue CBeTa,
OTpaXKeHHE, npeIoMIICHHE,
unTepdepentys, rudpakuus u
MOJISPU3ALUS CBeETa,
JHCTIePCHS CBeTa;
¢dorosnexTpuueckuii  3dpdexr,
CBETOBOE JaBJIeHUE,
BO3HUKHOBEHHE JIMHEHMYATOTO
CIIeKTpa aToMa  BOJOpOJa,
€CTeCTBEHHas! u
UCKYCCTBEHHAsI
palnOAKTUBHOCTb.
OK 07. CopneiictBoBath | B o0nactu 9KOJIOTHYECKOTo | -  c(hOopMUpPOBaTh  yMEHHUS
COXpaHEHUIO BOCIIUTAHUS: MIPUMEHSATD MOJIyYeHHBIE
OKpPY’KaroIllle!d Cpeasl, - cpOpMHPOBAHHOCTD | 3HAHMA  JUI1  OOBSACHEHHUS
pecypcocOepexeHuIo, JKOJIOTUYECKON KYJIbTYpBI, | YCIOBUI MPOTCKAHHUS
NPUMEHATD 3HAHUA 00 | MOHMMaHWE BIUSHUS — CONMAIBbHO- | PU3UYECKUX  ABICHUH B

HU3MCHCHHUHU KJIMMarta,
TIPUHITUTIBI
OepexKIMBOTO
MIPOU3BOJICTBA,
3¢pPEeKTUBHO
JIEHCTBOBATE B

JKOHOMHMYECKHX  IPOLECCOB  Ha
COCTOSIHME IPUPOJHON Y COLIMAIIBHON
cpeabl, OCO3HaHME IJI00AIBHOTO
XapakTepa 3KOJOrMYECKUX MpolieM;
- IUIAaHUPOBAHME U OCYLIECTBIIECHUE
JIEWCTBUI B OKPY)KAIOLIEH Cpelie Ha

Npupojie W I TPUHATHUS
MPAKTUYECKUX PEUICHUA B
MOBCEIHEBHON JKWU3HU JUIA
oOecnieueHus 0e30MacHOCTU
pu 0OpaleHuu ¢ OBITOBBIMU
npudopaMyu U TEXHUYECKUMHU
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YpE3BBIYANHBIX OCHOBE 3HAaHUSA LEJIEH YCTOMYMBOIO | YCTPOWCTBAMH, COXpPaHEHUs
CUTYyaLUAX Pa3BUTHS YEJIOBEUECTBA; 310pOBbS co0oieHus
AKTUBHOE  HENpUATHE  JCUCTBUMH, | HOPM JKOJIOTMYECKOIO
MPUHOCSAIINX BpEA OKPYXKAIOLIEH | IOBEACHUSI B OKpYKaroIIeH
cpene; Cpene; IIOHUMaHHE
- YMEHHE [POrHO3MPOBATh | HEOOXOAUMOCTH IIPUMEHEHHUS
HEOJIArONpPUATHBIE — DKOJIOTMYECKUE | AOCTHXKEHUH — dusuku
MIOCJIEICTBHS IpeANPUHUMAEMBIX | TEXHOJIOTUH JUIS
JEHCTBUMN, TPEAOTBPALATh UX; palnroHaIBHOIO
- paclIMpeHUE OMbITa AEATEIbHOCTH | IPUPONONOIB30BAHUA.
9KOJIOTMYECKON HAIMPAaBIEHHOCTU Ha
OCHOBE 3HaHUH 10 PH3HKe.
JInyHOCTHBIE pPe3yJIbTAaThl PeaJii3alMi NPOrpaMMbl BOCIIUTAHUS
JINYHOCTHBIE Pe3yJIbTAThI Kon
peanu3aluy NporpaMMbl BOCIIMTAHUS JIMYHOCTHBIX
(Oeckpunmopul) pe3yJibTaToB
peanu3anuu
NPOrpamMMbl
BOCIIUTAHUS
OpueHTHpOBaHHBIH Ha MNpo(ecCHOHAIbHbIE JOCTHXKEHHS, JESITEIbHO JIP 7
BBIpaXKalOINi MO3HaBaTeNIbHbIE HHTEPECHl C YYETOM CBOMX CIOCOOHOCTEH,
o0pa3oBaTeNbHOTO ¥ NPO(GECCHOHATBHOIO  MapIIpyTa, BbIOpaHHOU
KBTI (UKAITIT
[IposiBnsromniA ¥ JEMOHCTPUPYIOLIUMN YBa)KEHUE 3aKOHHBIX MHTEPECOB M JIP 8
IIpaB  NPEJICTaBUTENIEH  pa3IUYHBIX JTHOKYJIBTYPHBIX, COLMAJIBHBIX,
KOH()ECCHOHAIBHBIX TPYMNI B POCCHUMCKOM OOIIECTBE; HAIMOHAIHLHOTO
JIOCTOMHCTBA,  PEIMIHO3HBIX  yOexaeHuil ¢ yuéTtoM  coOmoaeHus
HE00X0IUMOCTH 00ecriedeHHs] KOHCTUTYIIMOHHBIX MpaB M CBOOOJ IpaKAaH.
[TornMaromui U JEATENBHO BBIPAKAIOIUN LIEHHOCTh MEXPEIUTHO3HOTO U
MEKHAIMOHAJILHOTO Ccorjlacus JIIOJEH, TrpaxaaH, HapoaoB B Poccum.
Beipaxaronuii  cONpUYacCTHOCTh K IPEYMHOXEHUIO M TPaHCIALUN
KYJIbTYPHBIX TPaJULUNA U IIEHHOCTEH MHOTOHAIMOHAJIBLHOTO POCCHUKUCKOIO
rocyJapcTBa, BKIIOUYEHHBIH B OOIIECTBEHHbIE WHHUIIMATHBBI, HANPABJICHHBIC
Ha MX COXpaHEHHe
Co3zHamui IEeHHOCTh JKU3HH, 3/I0pOBbs U Oe3omacHocT. CoOtoIaommii u JIP 9
MpONaraHIupyommMii  370poBeId  00pa3  JKWU3HM  (30pOBOE  MHUTAaHUE,
COOJTIOJIEHHE TUTUEHBI, PEKUM 3aHATHH U OTAbIXA, PU3NUECKasi aKTUBHOCTD ),
JEMOHCTPUPYIOIIUNA CTpemMlIeHne K (PU3NYECKOMY COBEpIIEHCTBOBAHUIO.
[TposiBnsromuii  co3HaTenbHOE U OOOCHOBAaHHOE HEMPUSATHE BPEAHBIX
MPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHHe, YHOoTpeOJieHHE alKOToJif,
HapKOTHKOB, TICUXOAaKTUBHBIX BEIIECTB, a3apTHBIX MWIp, JOOBIX (opMm
3aBHCUMOCTEH), NECTPYKTUBHOTO MOBEAEHUS B OOIIECTBE, B TOM YHCIE B
1¢poBoH cpese
[TposiBnsitomnid  yBa)KEHHE K OSCTETUYECKHM IIEHHOCTSAM, OOJadaroIIuit JIP 11

OCHOBaMHU JCTETHYECKON KyNbTypbl. KpUTHYECKH OIEHUBAIOMIMN U
NESTENIbHO TPOSIBISIIOIIMKA  TTOHMMAaHUE SMOIMOHAIBHOIO BO3IEHCTBUS
UCKYCCTBa, €ro BIIMSHUSA Ha JYHIEBHOE COCTOSHUE U IOBEACHUE JIOACH.
bepexxnmuBo OTHOCSIIMINCA K KYyJIbTYype Kak CpPEeACTBY KOMMYHHKAIMM H
CaMOBBIPOKEHUST B  OOIIECTBE, BBIPAXKAIONIMI  CONMPUYACTHOCTh K
HPABCTBEHHBIM HOpPMaM, TpaJulMsM B HcKyccTBe. OpHEHTHPOBAHHBIN Ha
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COOCTBEHHOE CAaMOBBIPA)KEHUE B PA3HBIX BHJIaX UCKYCCTBA, XY/10°KECTBEHHOM
TBOPYECTBE C YYETOM POCCHUMCKUX TPAJULMOHHBIX TyXOBHO-HPaBCTBEHHBIX
[IEHHOCTEH, ICTETUYECKOM 00yCTPOHCTBE COOCTBEHHOTO ObITa. Pazmensrormii
LIEHHOCTU OTEYECTBEHHOI'O U MUPOBOIO XYJO’KECTBEHHOI'O HacCJIEusi, POJIH
HapOJHBIX TPAJAULMI U HAPOJHOIO TBOPUYECTBA B UCKYCCTBE. BhIpakaromui
LIEHHOCTHOE OTHOIIEHHUE K TEXHUYECKON U POMBIIUICHHON 3CTETHKE

1.2. Tlnanupyemble pe3yabTaThbl OCBOEHHSI KOMIIeTeHIHii

B pesynbrare ocCBOEHUS MpPOrpaMMbl

00111e00pa30BaTCIbHON  yUeOHON JIMCHUILIAHBI

CO0.01.11 ®usnka yuuThIBaIOTCS TUNIAHUPYEMBIE pe3yJIbTaThl 0cBoeHUs 00mux komnetenuuii (OK).

Kopn xommerenimu YMmenus, 3HAHMUS
dopmupyemble
KOMIIETEHINH

OK 01 YMeHusi: pacno3HaBaThb  3ajady | JHAHHA: aKTyaJIbHBIN
Bribupats ciocoOs u/nnm npobaemy B | IpodeccroHaNIbHbBIN U
peleHus 3a1ad npo¢eccHOHATIbLHOM W/WIN | COLMANIbHBIN KOHTEKCT, B
npoeccuoHaIbHOM COLIMAJIBHOM KOHTEKCTE; | KOTOPOM MPUXOIUTCS padoTaTh U
JESATEIIBHOCTH, aHAJIN3UPOBATh 3a1aqy W/WIN | KUTb, OCHOBHBIE HCTOYHHMKH
NPUMEHUTEIBHO K npoOJIeMy U BBIIENATH €€ cOCTaBHBIC | MHQOPMAIMA U PECYPChl LIS
pa3IMYHbIM YacTH; ONpENeNATh 3Talbl PEUICHUs | pelieHus 3ajad M mpoliieM B
KOHTEKCTam 3aauM; BBIABIATE M 3(P(EKTUBHO | MpoPecCHOHATBHOM u/unm

UCKaTh HH(OPMAIIHIO, HEOOXOIUMYIO | COLIMATBHOM KOHTEKCTE;

JUISL  pemieHuss — 3aJayd  |/WiH
poOIEMBI;

COCTaBHUTh IJ1aH JICHCTBHUS,
OTIpeIeNIUTh HeOOXOAUMBIE PECYPCHI;
BJIQJIETh AKTyaJlbHBIMU METOJIaMU
paboTel B mpodecCHOHATBHOH H
CMEXHBIX  cdepax; pealn3oBaTh
COCTaBJICHHBI IUIAH; OLIEHUBATh
pe3ynbTaT M TOCJIENCTBUS CBOUX
JNEUCTBUI (CaMOCTOSITENIFHO WJIH C
MTOMOUIbIO0 HACTABHHUKA)

AJITOPUTMBI BBIITIOJTHCHU A pa60T B
npoeCCHOHATBHON M CMEXHBIX
oOnacTsix; MeTroAbl paboThl B
npoeCCHOHATBHON M CMEXHBIX
chepax; CTPYKTypy IUIaHa ISt
peleHus 3a/1a4; MOPSAJOK OLCHKH

pe3yabTaTOB  pEIICHUS
npodeccnoHaNbHOMI
JCSITETbHOCTH

3a71a4
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OK 02 YMeHusi: onpenensaTe 3agaud Ais | SHaAHHUA: HOMEHKJIaTypa
OcymiecTBIATh NOUCK, | IIOMCKAa HWH(MOPMALMHU; ONPEeNATh | MHPOPMALMOHHBIX HCTOYHHUKOB,
aHaJIN3 U HE00XOAUMBIE VCTOYHUKHU | IPUMEHIEMBIX B
UHTEpIPETALHIO uHGboOpMalKY; JIAaHUPOBATh Ipolece | NpohecCHOHATBLHON
uHpopManuu, IIOMCKA; CTPYKTYpUPOBaTh | I1€ATEIbHOCTH; IIPUEMBI
HE00X0AUMOMH 115 HOJTy4aeMyIo UH(POPMALIUIO; | CTPYKTYPUPOBAHUS
BBITIOJIHEHHUS 337124 BBICTISITh HamOojee 3HAauMMoe B | mH(poOpManmu; dbopmar
npohecCHOHATBLHOM nepeuyHe WHGOpPMAIUHU; OILCHUBATH | OOPMIICHHS pE3yNbTaTOB
JeSITeIbHOCTH IIPAKTUYECKYIO 3HaYMMOCTb | ITOMCKa uHpopMaLuy,

pe3yabTaTOB MOMCKA; O(OPMIIATH | COBpEMEHHBIE CpencTBa U
pe3yabTaThl  [OMCKA, HIPUMEHSTH | yCTPOHCTBA  MH(OpPMATU3ALUMY;
CpeacTBa UH(POPMALIMOHHBIX | IOPSIOK UX TPUMEHEHUS U
TEXHOJIOTHi s pelleHusl | mporpaMMHOe  oOecriedeHue B
poheCCHOHATBHBIX 3az1a4; | npoeccuoHaIbHOM
UCIOJIb30BATh COBPEMEHHOE | JeSITEIbHOCTH B TOM 4HCIE C
IIPOrpaMMHOE oOecrnieyeHue; | UCIOIb30BaHUEM UPPOBBIX
UCIOJIb30BATh PA3JIMYHbIE LU(POBBIE | CPEIACTB

CpeacTBa JUISt pelieHus

npoecCHOHANIbHBIX 3a]1a4

OK 03 YMeHusi: onpenensiaTh akTyalbHOCTh | SHAHMS: coJiep>KaHue
IInanupoBats 1 HOPMaTUBHO-TIPABOBOU aKTyaJIbHOU HOPMaTUBHO-
peaan30BbIBATH JOKYMEHTAIH B IPO(ECCUOHAILHON | TPaBOBOM JOKYMEHTaLUH;
coOCTBEHHOE NeSITeNIbHOCTH; IIPUMEHSTh | COBpEMEHHAs HayyHas u
npodeccuoHaIbHOE U COBPEMEHHYIO Hay4YHYIO | mpodeccroHaIbHas
JUYHOCTHOE Pa3BUTHE. | NPO(ECCHOHATBHYIO TEPMUHOJIOTHIO; | TEPMUHOJIOTHS; BO3MO>KHBIE

OTIpeeIsATh u BBICTPAUBaTh | TPAEKTOPUHU MPOPECCHOHATBHOTO
TPaeKTOPUU  MPO(ECCHOHAIBHOIO | Pa3BUTHS M CcaMOOOpa30BaHMUS;
pa3BUTHd M €aMOOOpa30BaHUs; | OCHOBBI IPEINPUHUMATEIHCKOM
BBISIBIISITh JIOCTOMHCTBA U | JeSATENbHOCTH; OCHOBBI
HEJOCTaTKW KOMMeEpYecKol wujaeu; | puHaHCOBOM rpaMOTHOCTH,;
NpPEe3eHTOBaTh  MJEU  OTKPBITHUA | IpaBUia pa3paboTku  OusHec-
COOCTBEHHOTO nena B | IJIAHOB; MOPSAJOK BBICTPAUBAHUS
npoeCCUOHALHON  JeATENbHOCTH; | IPE3EHTALNH; KpEAUTHBIE
opopMIIAThH Ou3Hec-1JIaH; | GAHKOBCKUE MPOAYKTHI
paccuMThIBaTh pa3Mephl BBIILIAT IO

MIPOLIEHTHBIM CTaBKaM

KpEAUTOBaHUS; OIIPEEIIATh

WHBECTUIIUOHHYIO

IIPUBJIEKATEIBHOCTh KOMMEPYECKHX

uaed B paMmkax mpodeccCHoHATHHOU

NESTENbHOCTH; IIPE3EHTOBATh

Ou3HEeC-UICHO; OTIpeNIeTIATh

VCTOYHUKH (PUHAHCUPOBAHUS

OK 04 YMeHusi: opraHu3oBbiBaTh paboTy | 3HaAHMA: IICUXOJIOTUYECKUE
O dexTuBHO KOJUIEKTHBA U KOMaH/Ibl; | OCHOBBI NEeSTEIIBHOCTH
B3aMMOJICIICTBOBaTh U | B3aUMOJCHCTBOBaTh C KOJUIETaMH, | KOJUIEKTHBA, IICUXOJIOTHYECKHE

paboTaTh B KOJUICKTHBE
Y KOMaHJie

PYKOBOJACTBOM, KJIMEHTAaMU B XOJ€
npodeccnoHabHOM 1eATeNbHOCTH

0COOEHHOCTH JTUYHOCTH; OCHOBBI
MPOEKTHOM NEATEILHOCTH
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OK 05 OcymiecTBiiATh | YMeHHUs: 3HaHun:
YCTHYIO U TUCBbMEHHYIO | [PAMOTHO H3JIaraTh CBOM MBICIH | OCOOGHHOCTH  COIIMAILHOTO |
KOMMYHUKaIMIO Ha u  ohOpMIATH  JOKYMEHTHI  TIO | KYyJIbTYPHOTO KOHTEKCTA;
roCyJapCTBEHHOM npodeccnoHalbHOM  TeMaTUKe Ha | MpaBuia oopmIIeHHUS
a3bpIke Pocculickoin rOCyIapCTBEHHOM S3bIKE, IIPOSBIIATH | JOKYMEHTOB
denepannu ¢ y4eToM TOJIEPAHTHOCTh B pabouem | u MIOCTPOEHUS YCTHBIX
0COOEHHOCTEN KOJUUICKTUBE co00IIeHN
COLIMAJIBHOTO U
KYJIbTYPHOT'O
KOHTEKCTA
OK 07 YMenus: coOmroaaTh HOpMBI | 3HAHUSA: paBuiia
CopelicTBOBaTH 3KOJIOTUYECKON 0€30I1acCHOCTH; | SKOJIOTHYECKOH  0e30MacHOCTH
COXPaHEHHUIO ONPEACIISTH HaTPaBIICHUS | TIPH BEICHUU TIPOPECCHOHATHHON
OKpY’Karolllen cpelspl, pecypcocOepexxkeHuss B paMKax | JAeATeIbHOCTH; OCHOBHBIE
pecypcocOepexeHuro, npoeCCHOHANTPHON  JCATENBHOCTH | PECYpChl, 3a/eiiCTBOBAaHHBIC B
MIPUMEHSATH 3HAHUS M0 CHEIUAIBHOCTH; OCYIIECTBIATH | MPOQPECCUOHAIBHON
00 U3MEeHEeHUn paboTy ¢ coOJIt0/IEHUEM NPUHIUIOB | IE€ATEIbHOCTH; yTH
KJINMATA, IPUHLUIIBI OepeKIIMBOTO MPOU3BOJICTBA; obecrnieueHus
OepexIInBOro OpraHU30BbIBATH pecypcocOepekeHusl; TPUHITUIIBI
MIPOU3BO/ICTBA, npodeccnoHalbHYIO AESITENLHOCTD C | OEPEKIMBOTO MIPOU3BOJICTBA;
3¢ heKTHBHO y4eToM 3HaHuUW 00 W3MEHEHUU | OCHOBHBIC HAaIMpaBJIEHUSA
JIECTBOBATH B KJIMMaTHYECKUX YCJIOBHI peruoHa M3MEHEHUs KJIMMAaTUYECKHUX
YpE3BBIYANHBIX YCJIOBU pEruoHa
CUTYalMSIX
1.3. Iloka3aTe/in OLIEHKHU Pe3yJIbTATOB 00y4eHHs
Conepsanue Pe3yabTarbl 00yyenust HanmeHoBaHue
o01eodpa3zoBaTebHOM (OK, JIP) Bux OUEHOHNOTO
P — KOHTPOJIA cpencTBa/opma
KOHTPOJIsI
2 ceMecTp
Pa3nen 1. Mexannka
Tema 1.2 3aKOHBI MEXaHUKH OK 01, 02, 03, 04, 05, 07, | Texymuruit ITpoBepka
HeroTona JP7,8,9,11 1ab0PaTOPHBIX paboOT
Tema 1.3 3aKoHBI COXpaHECHHSI B OK 01, 02, 03, 04, 05, 07, | Texymuruit ITpoBepka
MEXaHUKe JP7,8,9,11 1abOpPaTOPHBIX padboOT

Pazpmea 2.

MouJuiexyasipuas puszuka. TepmMogunamuka

Tema 2.3 CpolicTBa mapos.

CaoiicTBa xnakocreii. CBoiicTBa

TBEPABIX TECJI

OK 01, 02, 03, 04, 05, 07,
JP7,8,9,11

Texymuit

IIposepka
JabopaToOpHEIX paboT

Pasnea 3. Kosie0anust 1 BOJIHBI

Tema 3.1. Mexaunueckue OK 01, 02, 03, 04, 05, 07, | Texymuit ITpoBepka
Kosie0aHus. YIpyrue BOJHBI JIP7,8,9,11 1abopaTOPHBIX
pabor
Pa3nen 4. OnTuka
Tewma 4.1. Ilpupona cBera. OK 01, 02, 03, 04, 05, 07, | Texymuii [TpoBepka
BomnHoBBIE CBOliCTBA CBETa JP7,8,9,11 n1abopaToOPHBIX
pabor

Pa3gen 5. DBoaonusa Beesnennoii
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Tema 5.2. DBomonus 3Be31. OK 01, 02, 03, 04, 05, 07, | Texymumii Pemenue 3anau

['mnoTe3a npoucxoxaeHUs JP7,8,9,11

CoNHEYHOM CHCTEMBI.

Temsr 1.1-5.2 OK 01, 02, 03, 04, 05, 07, | I[IpomexyTo | 3a4eT COICHKOMH
JP7,8,9,11 YHBIH

2. 3agaHus Il KOHTPOJISI M OLIEHKHU Pe3yJibTaTOB

2.1. 3ajanus 1M TEKyLIEro KOHTPOJISl YCIIeBaeMOCTH
PA3JIEJI 1. MEXAHUKA

Tema 1.2. 3akonbl Mmexanukn HoloTona
IIpakTuyeckoe 3axanue Ne 1. HccienoBanue ABUKEHUSI Tejia MO/ JAeliCTBHEM MOCTOSIHHOM
CHJIBI.
Ilenb - AoOKa3aTh, YTO ABUIKEHUE TEJIA- PABHOYCKOPEHHOE;
2) BBIYUCIUTD YCKOPEHUE ABMKCHHUS.
OO6opynoBaHue: ITATUB, HAPABJISIONIAS PEIKa, KAPETKA, CEKYHIOMED C IBYMS JaTYHKAMU.
Cxema yCTaHOBKH:

mg

Ha teno nelictBytor 3 cunbl. Eciiu reomerpuueckas cymma cuil OoJibllie HYJS, TEIO JIBUXKETCS C
YCKOpPEHUEM.

T —
CornacHo BTopoMy 3akoHy Hbrotona g * IV + Fmp. =ma

XO 3AHATHUA:

1. YCTaHOBUTH HATIPABJIAIONIYIO PeifKy IIpH MOMOIIH TaTHBa oA yriaom 30° ( h=22 cm).

2. K cexyHmomepy MOAKIIOUNTh MaTdukd. OIUH JATYUK YCTAaHOBUTH HA PACCTOSHUHU 6 CM OT
Hauana peiiku. Bropoii- naTuuk Oyzner ycTaHaBIMBaThcs Ha paccTostHUU 25¢Mm, 30cm, 35¢cMm.

3. Kaperky ycraHaBimBaeM Ha HaNpaBISIOIIYIO PEeHKY Tak, 9TOOBI MarHHUT pacIioyiarajics Ha
paccTosiHuM MeHee | cM OT IepBOTro JaT4yHKa.

4. OTOycTUTbh KapeTKy W ONPEIeNIUTh BpeMs ABWKEHUS KapeTKU MexAy Aardyukamu. OmbIT
HOBTOPUTH 3 paza. Pe3ynbrarel n3MepeHuii 3anucaTh B TaOIUILY.

Taobnuma
Ne S, M tc tep. C a, M/c? acp., M/C? Aa A | m/c?
cepun a
1 0,25 t1=
=
3=
2 0,30 t1=
=
3=
3 0,35 t1=
=
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t3=

O6paboTka pe3ynbTaTOB:

1. ITpu aBmwxeHnu ¢ yckopenueM, (ecium vo=0) 2

JIOJKHO BBITOJTHATHCS COOTHOIICHHE
[TpoBepbTe BBHIOIHEHUE 3TOTO paBeHCcTBa. CrienaiTe BHIBOI.
2. Ilo pe3ynbTaTaM ONBITOB BBIYHCINTE YCKOPEHHE:
25
a =—
72
PesynbTarsl 3aHecuTe B Ta0NMILy.
3. Beruucnure MakCUMaIbHYI0 OTHOCUTEIBHYIO TOTPEIIHOCTb:
Aa AS Ar
E=— =" 4+2—_

a 5 t

Ma .
4.Berauciure abCONOTHYIO MOTPEIITHOCTb: P
5. Crenalite BBIBOI.

IIpakTuyeckoe 3axanue Ne 2. CoxpaHeHHe MeXaHMYECKON IHEPIrUH NPH IBHKEHUH TeJIa MOJ
AeficTBHEM CHJI THKECTH U YIIPYTOCTH).

HCJ'IB - CPaBHUTD JABC BCIIMYNHbI—YMCHBIIICHUC HOTeHHHaHLHOﬁ OHEPTHUU MMPUKPCIITICHHOTO K
MPY>XUHE TCJia IpU €ro naJiCcHu U yBCJIIMYCHUC HOTGHHI/IaJILHOﬁ OHEPTUn paCTﬂHYTOﬁ IMPY>XUHBI.

[TpuGops! u MaTepuanbl: 1) TMHAMOMET, )KECTKOCTb MPYKUHBI KoToporo paBHa 40 H/wm; 2) nuneiika
u3MepHuTeNnbHas, 3) rpy3 u3 Habopa mo MexaHuke; Macca rpy3a pasHa (0,100 +0,002) xr; 4)
¢dukcarop; 5) mraTuB ¢ My(QTOH U JIAKOM.
OcHOBHBIE CBEICHHUS.
Ecnu teno cnoco6HO coBepnTh paboTy, TO TOBOPST, YTO OHO 00J1aaeT SHEpIrueH.
MexaHuueckasl SHEprHs Teja — 910 CKANAPHAs 8eIUYUHA, PABHAS MAKCUMATbHOU pabome, KOmopast
Modicem Oblmb CO8ePUIEHA 8 OAHHBIX YCIOBUSIX.
O6o3nauaercs E Enununa sneprun B CU [11x = 1H*Mm]
KuneTtnueckasi sHEprust — 3TO SHEPTHs TeJa, 00YCIIOBIEHHAs! €r0 JIBHKCHHUEM.

Dusuueckas 6enUYUHA, PABHAS NOJIOBUHE NPOU3BEOEHUs MACCHl Meld HA K8AOpam e20 CKOPOCmi,
Ha3vl6aemcst KNHETUYECKON SHEpruen Tena:

va
Kunernueckas OHCPIrUusl — 3TO SHEPrusd ABUKCHHA. Kunernueckas OHCpPrusa Tciia Maccoi m,

—
JIBIDKYILIETOCS] CO CKOPOCThIO V' paBHA paboTe, KOTOPYIO JTOJKHA COBEPILUTH CHUJIa, TPUIIOKEHHAs

K MTOKOSIIIEMYCS TeTy, YTOOBI COOOIIUT €My Ty CKOPOCTH:

va

Asz‘Ek‘

Hapsiny ¢ kMHETHYecKoil sHepruel WM 3Hepruei ABMKEHUS B (PU3MKE BAXHYIO POJIb MIPAET
MOHTHE MOTEHLIUAIHLHONW YHEPTUH WM SHEPTHH B3aUMOJICHCTBUS TEIl.
[loreHnanbHast SHEPTHS — OJHepeuss mend, OOVCIOBIEHHASI B3AUMHBIM PACNONONCEHUEM
83aUMOOCUCMBYIOWUX MedHcOY co00U men Ul yacmeti 00HO20 med.
[TorennuanbHas YHEPTUs Tela B TOJE CHIIBI TSDKECTH (MOTEHIMAIbHASL SHEPTUs TeNa, MOJHATOTO
HaJ 3eMJIEN ).
Ep =mgh
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Omna paBHa paboTe, KOTOPYIO COBEPILIACT CHJIA TSXKECTU MPH OIYCKAaHUH TeJla Ha HyJIEBOH ypOBEHb.
Pacrsanyras (win cxaras) mpy>kuHa crocoOHa PUBECTU B IBUKEHHUE IPUKPEINIEHHOE K HEH Teo,
TO €CTh COOOIUTH 3TOMY TeJly KHHETHYECKYI0 3Hepruto. Ciie0BaTeNbHO, Takas IpyKUHA 00J1a1aeT
3aracoM sHepruu. IloTeHnnanbHoM Heprueil npyKuHb! (WK JII000ro YyHIpyro aehopMUPOBAHHOTO
TeJ1a) Ha3bIBAOT BEJIMUUHY
iex?
E e oy
, T1e k — 5KeCTKOCTh MPY>KUHBI, X - a0COIIOTHOE yIJTMHEHUE TeJa.

[TorennuanbHast SHEPrus ynpyro a1eopMHUpPOBAHHOTO Tella pagHa pabome Cuibl Ynpy2ocmu npu
nepexooe u3 0AHHO20 COCMOSIHUSL 8 COCIOSIHUE C HY1e8oll dedopmayuell.

[TorenuuanpHast 3Heprus Npu ynpyrou aegopmanuu — 3TO SHEPrHsi B3aUMOACHCTBUS OTIEJIbHBIX
qacTel Telia MeX1y COOOW CHUIIAMH YIIPYTOCTH.

Ecnu Tena, cocraBnsonye 3aMKHYTYI0 MEXaHUYECKYIO CUCTEMY, B3aUMOJICHCTBYIOT MEXTy COO0M
TOJIBKO CHUJIaMM TSTOTEHUS U YIPYTOCTH, TO paboTa 3TUX CHJI paBHAa U3MEHEHHUIO MOTEHLUATbHON
SHEPrUU Tell, B3ATOMY C IIPOTHUBOIIOIOXKHBIM 3HAKOM:

A =—(Ep2 — Epl).

ITo Teopeme 0 KMHETHUYECKOW IHEPTUU 3Ta paboTa paBHA U3MEHEHHUIO KMUHETHUECKOW SHEPIUu Tell:
A =Ek2-Ek1

CnemoBarensno EkK2 — Ek1 =—(Ep2 —Epl) wim Ek1l + Epl = EK2 + Ep2.

CymMMa KMHETHYECKOM M MOTEHLMAIBHON PHEPrUM Tell, COCTABIIAIOIINX 3aMKHYTYIO CUCTEMY U
B3aUMOJICHCTBYIOIIUX MEXIy CO00H CwiaMu TATOTEHHS M CHJIAMM YOPYTOCTH, OCTaeTcs
HEU3MEHHOM.

OTO yTBEpXKIECHUE BBIPAKAET 3AKOH COXPAHEHUs SHepeun B MeXaHWdyeckux npoueccax. OH
ABJISIETCS CIIEJICTBUEM 3aKOHOB HbroTOHA.

Cymmy E = EK + Ep Ha3bIBalOT MOJHOW MEXaHHYECKON YHEPTHEH.

[TonHas mMexaHUYecKasi PHEPrUsl 3aMKHYTOM CHCTEMBI TeJl, B3aUMOJEHUCTBYIOIIMX MEXAY cOOOM
TOJIbKO KOHCEPBATUBHBIMU CHJIAMHM, ITPH JIHOOBIX JABMKEHUSIX ITHX Tel He u3Mensercs. [Ipoucxonasr
JUIIb B3aWMHBIE MPEBPALICHUS MOTEHIMAIBLHOM 3HEPrHMM Tell B UX KHUHETUYECKYIO SHEPruio, U
HA000POT, WM MEPEXO ] SHEPIUU OT OJTHOTO TeJa K IPyromy.

E = Exk + Ep = const

3aKOH COXpaHEHUS] MEXaHUYECKOW YHEPTUU BBINOIHIETCSA TOJBKO TOTJa, KOTJa Teja B 3aMKHYTOU
CUCTEME B3aUMOJIEHCTBYIOT MEX/1y cOO0I KOHCEPBATHBHBIMU CHUIJIAMHU, TO €CTh CUJIaMU, JJIs1 KOTOPBIX
MO’KHO BBECTH IOHATHE MOTEHIIUAIBHON SHEPTUU.

B peanpHBIX YCIOBUSX NMPAKTUYECKU BCETJa Ha JIBIXKYIIMECS Tea HapsAy C CUIaMH TATOTEHUS,
CHWJIaMH YIPYTOCTH M JPYTMMH KOHCEPBATUBHBIMHU CWJIAMU JEHCTBYIOT CHUJIbI TPEHHS WM CHJIBI
COTIPOTUBIIEHUS CPEIBI.

Cuna TpeHus He SBJIsSIeTCs KOHCEpBaTUBHOM. PaboTa CHIIbI TPEHUS 3aBUCHUT OT JJTUHBI ITYTH.

Eciu mexnay Ternamu, COCTaBISIIOIIMMU 3aMKHYTYIO CHCTEMY, NEHCTBYIOT CHJIBI TPEHHUS, TO
MEXAaHUUYECKash DHEpPrus He coxpaHsgeTcs. YacTb MEXaHMYECKOM DSHEpPrMM IPEBpAIIAETCs BO
BHYTPEHHIOIO SHEPTHUIO TeJ (HarpeBaHUe).

Onucanne yCTaHOBKH.

Jlnst paGoOThl MCTHONIB3YeTCsl YCTAaHOBKA, TMOKa3aHHas Ha pucyHke. OHa mpeacTaBisieT coOoi

YKPEIUICHHBIN Ha ITaTUBE IMHAMOMETp ¢ hpukcatopom 1.
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[IpyxuHa nuHaAMOMETpa 3aKaHUMBAETCS IPOBOJOYHBIM CTEp)KHEM C KproukoM. dukcarop (B
YBEJIMYEHHOM MaclITabe OH MOKa3aH OT/EIbHO — IOMeYeH U(poii 2) — 3T Jierkas IIacTUHKA U3
npoOku (pasmepamu 5 X 7 X 1,5 mm), npope3aHHasi HOKOM 70 ee IieHTpa. Ee HacaxkuBaroT Ha
IIPOBOJIOYHBIN CTEpKEHb OuHamMoMerpa. PuKcaTop HODKEH IEepeMelaThCsl BAOJIb CTEPXKHA C
HEOOJIBIIINM TPEHHEM, HO TPEHHUE BCE XKe JOJDKHO OBITh JOCTaTOYHBIM, YTOOHI (hrKcaTop cam mo cede
He Majgal BHU3. B 3TOM HyXHO yOemuTbcs mnepen HayasoMm paboTsl. st storo ¢ukcatop
YCTaHABJIMBAIOT Y HUXKHETrO Kpas IIKaJbl HAa OTPaHUYUTENbHOW cKoOe. 3aTeM pacTSIruBaioT U
OTITYCKAIOT.

®ukcaTop BMECTE€ C IPOBOJIOYHBIM CTEP)KHEM [OJDKEH MOJHATHCA BBEPX, OTMEYas 3TUM
MaKCHUMaJIbHOE YAJIMHEHNE TPY>KUHBI, pABHOE PACCTOSHUIO OT YIopa 70 puKcaTopa.

Ecnu nogHsATh rpy3, BUCSIINN Ha KPIOUKE JUHAMOMETPA, TaK, YTOOBI Py KUHA HE OblIa pacTIHyTa,
TO NOTEHIMAIbHASI DHEPTHs TPy3a I10 OTHOLICHHIO, HAIPUMEP, K OBEPXHOCTH cToia paBHa mgh. [lpu
naJieHuy rpy3a (omycKkaHue Ha pacCTosiHue X = ) moTeHImanbHas SHeprus rpy3a yMEHbIIUTCS Ha
E1=mgh
a BHeprus NpyXUHbI U ee AepopMalii yBEIMUNBAETCS Ha
E2=kx?/2
XO/ 3AHATHUA:

1. I'py3 u3 HaOopa 1o MexaHHUKe MPOYHO YKPENUTE Ha KPIOUKe JUHAMOMETPA.

2. [lopauMuTE pYKOI rpy3, pasrpyskas NpyKHHY, U YCTAaHOBHUTE (PUKCATOP BHU3Y Y CKOOBI.

3. Ornycrute rpy3. Ilanas, rpy3 pactsaner npyxuny. CHUMHUTE TPy3 U 10 MOJOXKEHHIO (huKcaTopa
U3MEphTE JIMHEHKON MaKCUMalIbHOE YAJIMHEHUE X MPY>KUHBI.

4. IToBropuTe ONBIT IATH pa3. Haiinute cpennee 3nauenue h u x

5. Moxcuutaiite Ejp=mgh 1 E2,=Kx?/2

6. Pe3ynbTarel 3aHecuTe B TaOIHILY:

Ne  h=xXmax, hep=Xep, Eicp, Eacp,

OIIBITAM Mp ' 21>I<p H)Kp Eiep/ Eacp
1

2

3

4

5

7. CpaBHute otHOIIeHUE E/p/ Exp ¢ eAMHULICH U CAETANTE BBIBOJ] O MOTPEIIHOCTH, C KOTOPOU OBbLT
IIPOBEPEH 3aKOH COXPAHEHUS SHEPTUH.
8. OTBeThTE Ha KOHTPOJIBHBIE BOTIPOCHI.
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PA3JIEJI 2. MOJIEKYJISIPHAS ®U3UKA. TEPMO/IUHAMMUKA
Tema 2.3 CpoiicTBa napoB. CBoiicTBa :xkuakocreil. CBoiicTBa TBepAbIX TeJ

IpakTuyeckoe 3amanume Ne 1. H3mepenue BJaKHOCTH Bo3ayxa. H3mepeHue
TMOBEPXHOCTHOT0 HATSI)KEHHSI KHIKOCTI»

[lenb - OCBOUTH MpUEM OINPEACTICHUS] OTHOCUTEIHLHON BIQYKHOCTH BO3/1yXa, OCHOBAHHBIN Ha
HCIIOJIb30BaHUH TICHXPOMETPA.

Ob6opynosanue: 1. Ilcuxpomerp

MeToaudecKue yKa3aHus:

Teopus:

B armocdepHOM BO3IyXxe Bcerja MPUCYTCTBYIOT Iapbl BOJBI, KOTOpas HCHapsercs ¢
MOBEPXHOCTH MOPEH, peK, OKEAHOB U T.1I.

Bo3zoyx, cooepoicawuii 600501 nap, Hazvléarom BIAKHBIM.

BraxxHocTh BO37yXa OKa3bIBaeT OTPOMHOE BIMSHHE HAa MHOTHE IPOIECCH Ha 3emie. Ha
pazBuTHE QIIOpHI U (hayHbI, HA YPOKal CEIbX03. KYJIbTYpP, Ha POJTYKTHBHOCTh KMBOTHOBOJICTBA U
T.1. BliaxHOCTh BO3IyXa MMEET OONBINOE 3HAYCHHE ISl 3JJ0OPOBBS JIFOJCH, T.K. OT HEE 3aBHCHT
TEIIOOOMEH OpraHM3Ma YelIOBeKa ¢ OKpYy»Karoled cperoi. [Ipu HU3KO# BJIaKHOCTH MPOUCXOIUT
OBICTpPOE HWCHApEeHHUE C TMOBEPXHOCTH M BBICHIXaHUE CIM3UCTONM OOOJOYKHM HOCA, TOPTaHU, YTO
MPUBOJIUT K YXYALICHUIO COCTOSIHHUSI.

3HAUUT, BIAKHOCTh BO3JIyXa HAI0 YMETh HU3MEpATh. JlJII KOJWYSCTBCHHOW OIEHKU
BJI&KHOCTH BO3/lyXa UCIOJIBb3YIOT OHATHUS a0COTFOTHON M OTHOCHUTEIIbHOM BIaYKHOCTH.

AOCOTIOTHAS BIQXKHOCTh — BEJIMYMHA, TTOKA3bIBAIOIIAs, KaKas Macca MapoB BOIBI HAXOIUTCS
B 1 M Bo3yxa (T.€. 3TO IUNIOTHOCTH BOJISIHOTO apa). OHa paBHa MaplralbHOMY JaBIECHUIO NTapa Mpu
JTAaHHOW TemmepaType.

[lapumnansHoe AaBleHUE Tapa —ATO JaBJICHHE, KOTOpPOE OKa3biBal Obl BOASHOW Tmap,
HaAXOJSIIANCS B BO3yXE, €CITM ObI BCE OCTABLHBIC T'a3bl OTCYTCTBOBAJIH.

OTtHocuTeNnbHAS BIAXXHOCTh BO3/AyXa — 9TO BENWYHMHA, MOKAa3bIBalOIIasl, KaK JajeK map OT
HACBIIICHUS. ITO OTHOIIICHUE MAPIHAILHOTO JABJICHUS P BOJISHOTO I1apa, COJCPIKAIIECTOCs B BO3TyXe
Ipy JaHHOW TeMIleparype, K JaBJICHHIO HACBHIIICHHOTO Tapa Po MpH TOM >Ke TeMIeparype,
BBIPXXCHHOE B TIPOICHTAX:

4
p=—""r100"%.
2y
Ecnm BO31yx HE COAECPKUT MapoB BOJBI, TO €ro aOCONIOTHAS U OTHOCHUTENIbHAS BIAXKHOCTH
paBubl (. IlpenenbHoe 3HaueHue oOTHOcUTENbHON BiaxHoctd — 100%. HopmanbHoil st

YeJIOBEYECKOr0 OpraHu3Ma CUuTaeTcs BIaKHOCTh 60%.

Jlnist u3MepeHust BIaXKHOCTH BO3/1yXa HCIIONIB3YIOT MPHUOOPHI TUTPOMETPHI U IICUXPOMETPHI.

1. KonnencanmonHslii rurpomerp. COCTOUT U3 YKPEIUIEHHOW Ha MOACTABKE METAININYECKON
KPYTJIOi KOPOOOUKH C OTIOJMPOBAHHON TUIOCKOW MOBEPXHOCTHIO. B KOpoOouke cBepXy MMEIOTCS
nBa oTBepcTUd. Yepes 01HO U3 HUX B KOPOOOUKY HAJIMBAIOT 3(UP U BCTABISAIOT TEPMOMETP, a IPYroe
COCIMHSAIOT C PE3MHOBOM TIpyllel. JlelicTBHE KOHACHCALMOHHOIO TUIPOMETpa OCHOBAaHO Ha
ONPEIETIEHUN TOUYKH POCHI.
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Touka pocel — omo memnepamypa, npu KOMopou 800AHOU NaAp, COOEPAHCAWULICS 8 B030YXe,
CMAHOBUMCS HACLIUYEHHBIM.

[IpoayBaroT Bo3ayx yepe3 3dup (¢ MOMOIIbIO PE3HHOBOM TPYIIH), TpU 3TOM 3hup OBICTPO
ucnapsercs u oxJaxaaer kopodouky. Cioil BOASHOTO mapa, HaXOISIIUNACS BOJIM3U MOBEPXHOCTH
KOpoOOUKH, OJ1aroapsi TEINIO0OMEHY TOXKE CTaHET OXJIaxaaThbes. [Ipu onpeneneHHol Temmeparype
9TOT BOJSHOW TAap HAYHET KOHJCHCHUPOBATHCS M HAa OTIOJIMPOBAHHOW IMMOBEPXHOCTH KOPOOOYKH
TOSIBIISIFOTCS KaredbKu BoAbI (poca). [1o TepMoMeTpy ONpenensioT 3Ty TeMIepaTypy, 3T0 U OyneT
TOYka pochl. B Ttabmmime «/laBneHWe HACHIMIEHHBIX MAapoOB W HMX IUIOTHOCTh TPH Pa3IMIHBIX

TEMIICpATypax» IO TOYKEC POCBI HAXOHAAT a6COJ'IIOTHy10 BJIAJKHOCTB — COOTBETCTBYIOIIYTO 3TOM

TEMIICPATYPEC IJIOTHOCTH MMAPOB UJIN UX IABJICHUC.

JlaBieHue HACBIILIEHHBIX MTAPOB U UX MIIOTHOCTH MPU Pa3IuYHBIX TEMIEpaTypax
p, Ila

t, °C p, Ia
-5 401
-4 437
-3 476
-2 517
-1 563

0 613
1 653
2 706
3 760
4 813
5 880

P*10'3,
Kr/m®
3,24
3,51
3,81
4,13
4,47
4,80
5,20
5,60
6,00
6,40
6,80

t, °C

((o} oo R N ey}

933
1000
1066
1146
1226
1306
1399
1492
1599
1706
1813

0*10'3,
Kr/m®
7,30
7,80
8,30
8,80
9,40
10,0
10,7
11,4
12,1
12,8
13,6

t, °C

17
18
19
20
21
22
23
24
25
26
27

p, lla

1933
2066
2199
2333
2493
2639
2813
2986
3173
3359
3559

P*10_3,
Kr/m®
14,5
15,4
16,3
17,3
18,8
19,4
20,6
21,8
23,0
24,4
25,8
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UtoObl HAMTH OTHOCUTENBHYIO BIIQXXHOCTh, HAJIO0 [aBJICHHE HACBILIEHHOTO Iapa IpHu
TEMIEPAaType TOYKH POCHI Pa3[eUTh Ha JABJICHHE HACHIIICHHOTO Tapa MpU TeMIepaType
OKpPY’KaroIllero Bo3ayxa u yMHOKUTh Ha 100%.

2. BonocHoii rurpometp. Ero pabota ocHOBaHa Ha TOM, YTO O0E3KUPEHHBIN YETOBEUCCKHIMA
BOJIOC TpPU YBEIUYECHWHU BIAKHOCTH BO3JAyXa Y/UIMHSETCS, a NpPU YMEHBIICHUH BIIAXXHOCTU
yKopauuBaeTcsa. Boioc 060paunBaroT BOKPYT JIETKOTO 0JI0OKa, MPUKPENHUB OJMH KOHEI[ K paMe, a K
JIpYroMy MOJBEIIMBAIOT Ipy3. [Ipu u3MeHeHnH ATUHBI BOJOCa yKa3aTelb (CTpeiKa), IPUKPETICHHBIH
K OJIOKY, OyJIeT ABUTaThCs, epeMeniasch mo mkane. [llkany rpagyupyror 1o 3TaioHHOMY pUOopy.

3. Ilcuxpomertp. (OT rpey «rcuxpuay - xonoxa). CoCTOUT U3 JBYX OJAMHAKOBBIX TEPMOMETPOB.
PesepByap ogHOTO M3 HUX 00EPHYT MapJIeii, ONyIIEHHON B COCYyl ¢ BOJoW. Boma cMaunBaeT Mapiio
Ha pe3epByape TEPMOMETPA U IIpH €€ UCTIapeHUH OH oxJaxaaercs. [1o pasHocTu TemnepaTyp cyxoro
U BJI&XKHOTO TEPMOMETPOB 0 ICUXPOMETPUUECKOH TaOIUIIE ONPEAEISIOT BIa)KHOCTh BO3/1yXa.

3asaHue: OTBETHTE NUCHMEHHO Ha BCE ITOCTABJIEHHBIE BOIIPOCHI M IPUCTYIIUTE K
BBITIOJTHEHHIO PAOOTHI.
XO/[ 3AHATHUA:
3apanue Nel. MI3sMepuTh BIIaKHOCTh BO3/TyXa C TTIOMOIIBIO TICUXPOMETPA.
1. TloaroToBuTh TAOIUITY AJS 3AIMCH PE3YJIHTATOB U3MEPEHUHN M BHIUMCIICHUI:
Ne ormeiTa tcyxoro, OC tBJ‘Ia)KHOFO) OC At, OC o0, %

1

2. PaccMmoTpeTh yCTpOWCTBO IMCUXPOMETPA.
3. [Ilo moka3aHusM cyxoro TepMOMETpa U3MEPUTh TEMIIEPATYPY BO31YXa teyxoro B TOMELIECHUH.
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3anucarh OKa3aHUs TEPMOMETPA, pe3epByap KOTOPOro 0OMOTaH Mapiiei tsmaxioro
BrruucanTs pa3HoCcTh mokazaHui TEPMOMETPOB At = teyxoro - temanmoro

ITo ncuxpomeTpudeckoil TabauIe onpeAeanTh BIaKHOCTh BO3lyXa ¢
Pe3ynbraThl H3MepeHHii U BBIYMCICHUN 3aHECTH B TAOJNIHUILY.

Crenaiite BBIBOJ O TOM, HOpMajbHas JIX BIa)KHOCTb BO3/1yXa B IOMEILEHUH.
OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI.

©ooN A

Koumponvnvie éonpocwi
1. Tlouemy mpu mpoAyBaHHWU BO3ayxa uepe3 >Qup, Ha MOTHMPOBAHHON MOBEPXHOCTH CTEHKU
KaMepbl TUTpOMETpa MosBisieTcst poca? B kakoit MOMEHT mosiBsieTcs: poca?
[Touemy nokazaHusi «BIaKHOT0» TEPMOMETPA MEHBIIIE MTOKA3aHUM «CYXOro» TepMomerpa?
3. Moryrt /11 B X0/I¢ ONBITOB TEMIIEPATYPBI «CYXOTO» U «BIAXKHOT0» TEPMOMETPOB OKa3aThCS
OIMHAKOBBIMU?
[Tpu kaKoM yCJIOBUHM Pa3HOCTU IOKa3aHUI TEPMOMETPOB HauOobIIas?
5. Moxet nu TemiepaTypa «BIKHOT0» TEPMOMETPA 0Ka3aThCs BhIIIE TEMIIEPATYPHI «CYXOT0)
TepmomeTpa’?
6. Cyxoil ¥ BIQKHBII TEPMOMETp IMCUXPOMETpA IMOKA3BIBAIOT OJHY U Ty K€ TEeMIIeparypy.
KakoBa oTHOCHTENbHAS BIQXKHOCTH BO3ayXa?
7. Kakum mosxeT ObITh MpeebHOe 3HaUeHNEe OTHOCUTENBHOM BIAYKHOCTH BO3ayXxa?
3aganue 2.
«U3MEPEHUE ITOBEPXHOCTHOI'O HATAKEHUSA )KUJAKOCTHW»
Lean: onpenenuTs KOAGUIHESHT TOBEPXHOCTHOTO HATSHKCHHUS BOJIBI METOAOM OTpPbIBA Karleib.
OO6opyaoBanme: cocy/i C BOJOH, MIMPULL, COCY AJis cOOpa Karellb.
BbinosiHeHune padoTbl.

no

&

1. Haueptunu tabauiy:

Ne 'Macca Ymucao JAnamerp IloBepxHocT- Cpeanee Tabdauunoe OTHOCHTEIBHAS
OnbITaKamneJb Kanejib KaHaja HOe 3HAYeHHUe 3HaYeHHe | MNOrpPelrHOCTh
m, KT N | IOpHOA HATSKEHHe TMOBEPXHOCTHOIO MOBEPXHOCT- 0 %
d, M ¢, H/m HATSAKEHU A HOT'0
6ep, H/M HATSKeHHS
Ora6, H/M

1 |1*10° 21 25*10° 0,066
2 |2*10°% 40 2,5*10° 0,069 0,069 0,072 4,167
3 |3*10° 59 |25*10° 0,071

g

o=——"—
nm0,9d
Brruncnsgem IMMOBCPXHOCTHOC HATAKCHUC 110 (I)OpMy.TIC

1-1073kr-9,8m/c
%17 31.314-09-25-103m

= 0,066H/m

2-1073kr-9,8m/c
%27 40-314-09-25-103m
3-1073kr-9,8m/c
©59-3,14-0,9-2,5-10"3m

= 0,069H/m

03 = 0,071H/m

a,+a, + &
. 2 3

Haxomum cpenHee 3HaUeHHE TOBEPXHOCTHOTO HATSKEHHUS 110 (hopMyIIe: .

0,066H/M + 0,069H/M + 0,071H/M  0,206H/m
Iep = 3 T 3

Onpez[emleM OTHOCHUTCIIbHYIO MOrpCUIHOCTbL METOJO0M OLICHKHU PC3YJIbTATOB H3MepeHHf/'I.

= 0,069H/m
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é‘ — |0-T364’1_0Cp| B 100%

OTabn
§ = 10.072H/m-0065H/M| 4 00 — QO3H/M 46000 = 004167 100% = 4,167%
0,072H/M 0,072H/m

BrIBo: 51 M3MEpUIT MOBEPXHOCTHOE HATSHYKEHUE JKUIKOCTH (BOJIBI), OHO MOTy4Ymiiochk paBHbIM 0,069
H/m, uto ¢ yaerom norpemnoctu 4,167% coBnanaer ¢ TaOIUYHBIM 3HAUYCHHEM.

OTBeTbl Ha KOHTPOJIbHbIE BONIPOCHI.
1. [Toyuemy MOBEPXHOCTHOE HATSKEHHUE 3AaBUCHUT OT POJA KUAKOCTH?
[ToBEpXHOCTHOE HATSYKEHUE 3aBUCUT OT CUJIbI IPUTSDKEHUS MEXKLY MOJIEKYJIaMU. Y MOJIEKYJ
pa3HBIX KHUJIKOCTEH CHUIIBI B3aUMOJICHCTBHS pa3HbIE, I03TOMY ITOBEPXHOCTHOE HATSKEHUE Pa3HOE.
Take MOBEpXHOCTHOE HATSKEHUE 3aBUCUT OT HAIMYUS IIPUMECcel B )KUJKOCTH, IOTOMY YTO, YEM
CWJIbHEE KOHIEHTpALUs IpUMecei B )KUJIKOCTH, TEM Cllabee CUITbI CHEIUICHUS MEXIY MOJIEKYJIaMu
xuakoctu. CiaenoBaTeNIbHO, CUIIbI IOBEPXHOCTHOIO HATSXKEHUS OYAYyT AE€WCTBOBATh ciiadee.
2. [loyemy M KaK 3aBUCUT OBEPXHOCTHOE HATS:KEHHE OT TeMIepaTypbl?
Ecnu Temnepartypa yBeIu4MBaeTcs, TO CKOPOCTh ABMXKEHUS MOJIEKYJI COOTBETCTBEHHO
YBEJIMYUBACTCS, a CUJIBI CIETNICHUSI MEX/Ty MOJIEKYJIaMH - YMEHBIIIAIOTCS. T.€
CHUJIBI IOBEPXHOCTHOT'O HATSKEHMSI 3aBUCAT OT TeMIlepaTyphl. YeM TemnepaTypa KUIKOCTH BBILIE,
TeM cliabee CUITbI TOBEPXHOCTHOTO HATSKEHUSI.
3. U3meHHTCS JIM Pe3yJIbTAT BHIYMCICHHS TOBEPXHOCTHOIO HATSKEHHsI, €CJIU ONbIT
NMPOBOJAUTH B IPYromM Mecre 3emiu?
W3MeHUTCS He3HAYUTENBHO, T.K. B JOPMYJTy BXOJUT BEJTMYHUHA g - YCKOPEHHSI CBOOOTHOTO
najieHus. A Mbl 3HaeM, 4TO B pa3HbIX TOUKaX 3eMJIM YCKOPEHHE CBOOOTHOTO MaleHHs pa3InyHoO.
PeanbHOE yckopeHHe cBOOOIHOTO MaIeHUsI Ha MOBEPXHOCTH 3€MJIM 3aBUCUT OT LIIUPOTHI, BpEMEHU
CyTOK u aApyrux (axtopoB. OHO Bapbupyer cs oT 9,780 m/c? Ha skBaTope 110 9,832 M/c? Ha
MOJIFOCAX.
4. U3mMeHuTCS 11 pe3yJIbTAT BBIMMCICHHS, €CJIM JHaMeTP KaneJb TpyOku Oyaer MeHbIe?
W3meHeHne nuaMerpa TpyOKH HE MOXKET MPUBOAUTH K U3MEHEHUIO U3MEpsAEeMOi BenYuHbL. J{7s

i F s Ppnunu€

i
OTIpeIeTICHUs TOBEPXHOCTHOTO HATSHKEHUS UCTIONb3yeTcsl (hopmyria danny

IIo PUCYHKY BUIHO, YTO YMCHBIICHNUEC JHUAMCTPa Tp}/'6KI/I KOMIICHCHUPYCTCA YMCHBIICHUCM MACChI
KaIuin, a MOBEPXHOCTHOC HATSAXKCHUC, ECCTCCTBCHHO, OCTAHCTCA TEM XKC.

vyimg
5. Ilouemy cieayer 100MBaTHCSI MEAJIEHHOTO NMAJeHUs Kameb?
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[Tpu BbITEKaHUU )KUJIKOCTH U3 KaMIISIPHON TPyOKHU pa3Mep Karulu pacTer rocreneHHo. [lepen
OTPBIBOM KaIuIi 00pa3yercs mielka, quaMetp d KoTopoil HECKOIbKO MEHBIIE

nuamerpa d1 kanuisipHO#H TpyOKu. 1o OKpY>KHOCTH IMICHKH KAl ACHCTBYIOT CHIIBI
IIOBEPXHOCTHOT'O HATS)KEHUS, HAIIPaBJIEHHBIE BBEPX U yAepxkuBarouue kamwno. [lo mepe
YBEJIMUYEHUS pa3Mepa Kalllk pacTeT cuila TSHKECTH mg, CTpeMsiIascs oTopBaTh ee. B MomeHT
OTpPBHIBA KAaIUIM CHJIA TSHKECTH paBHA PE3yJIbTHPYIONIEH crile MOBEpXHOCTHOrO HaTsmkeHus F = ndo.
HeoOxoaumo, 94TOOBI KaIjIil OTPHIBATUCH OT TPYOKH CaMOCTOSITENIBHO, MO JEHCTBUEM CHUJIIBI
TsokecTd. Eciin maynenue kamenb OyaeT ObICTPBIM U JIOTOJTHUTEIEHOM Ha)KaTHH Ha TIOPIICHb
HINPUIA, TO B MOMEHT OTPBIBA KAILJIU CHJIA TSDKECTH He Oy/ieT paBHA CUJIe TOBEPXHOCTHOIO
HATSHKEHUS U JJaHHBINA METOJ JAcT OOJIBLIYIO TOTPEIIHOCTh U3MEPEHHUS.

IIpakTnyeckoe 3aganme Ne 2. HaOuronenume mnpounecca Kpucraumsanuu. MH3ydenume
nedopManumn pacTsKeHUs
Heab: n3yunTh METO/1bI BHIPAILIMBAHUS KPUCTAJIJIOB U BBIPACTUTh KPUCTAILIL.
OOopynoBanme: oBapeHHas COJb, AUCTUUINPOBAHHAS BOAA, BOPOHKA,
JIEpEBSIHHAS LITIAKKa, MapJisl, HUTKa (Jiecka), 2 CTaKaHa.
Kparkas Teopernyeckasi cnpaBka

CymecTBYIOT J1Ba MPOCTHIX CIIOCOOA BHIPAIIMBAHUS KPUCTAJUIOB M3 PACTBOPA: OXJIAXKICHUE
HACBILIEHHOI'O PAacTBOPA COJIM U €0 BBIIIAPUBAHUE.

[lepBbIM 3Tanom npu Ja000M U3 ABYX CIOCOOOB SIBISIETCS IMPUTOTOBJIECHUE HACBHIILIEHHOTO
pactBopa. C nosiBI€eHHEM LIEHTPOB KPHCTAIU3AMKM U30BITOK BEIIECTBA BBIAEISAETCS U3 PacTBOPA.
M30bITOK BelecTBa M3 pacTBOpPa BHINAJAET B BUAE KPUCTAIOB; KOJMYECTBO KPUCTAIJIOB TEM
6osble, yeM O0JblIe LIEHTPOB KPUCTAJUIU3ALUU B PACTBOPE.

[lenTpaMu KpucCTaNIM3allK MOTYT CIYKUTh 3arpsi3HEHUS] HA CTEHKaX MOCY/Ibl C paCTBOPOM,
NBUIMHKH, MEJIKME KPUCTAJIIIUKH.

UToObl BBIPACTUTH KPYHHBIA KpPUCTAJI, B TUIATEIBbHO OT(UIBTPOBAHHBIM HACHIIIEHHBII
pacTBOp HYXHO BHECTU KPUCTAJIMK —3aTPaBKy, 3apaHee NMPUKPEIUICHHBIH HA BOJIOCE MM TOHKOU
JIecKe, MpeABapUTeIbHO 00paboTaHHON CIUPTOM.

MoOXHO BBIPacCTUTHh KpHcTaml 0e3 3aTpaBKu. [lJig 3TOro BoJIOC WM JIeCKy 0OpalOaThIBaIOT
CIIUPTOM U OIYCKAIOT B PacTBOpP Tak, 4TOObI KOHEI] BUcea cB0OOoHO. Ha KoHIle Bojoca Uiu JIeCKu
MOJKET Ha4aTbCsl POCT KPUCTAIIIA.

Ecnu crakan ¢ pacTBOpOM NPUKPBITH TaK, YTOOBI BOJIa U3 pacTBOpa MOIJIA UCHAPSTHCS, TO
BCKOPE PacTBOP CTAaHET MEPECHIEHHBIM U HAYHETCS pOCT KpucTtaya. Bo Bpems pocra kpucrauia
CTaKaH C PacTBOPOM JIyyllle BCEro AepxkaTh B TEIUIOM CyXOM MECTe, /I TeMIlepaTypa B TeueHHue
CYTOK OCTaeTcsl NOoCTOSTHHOW. Ha BrIpamiyBaHue KpyNHOIO KpUCTajlila B 3aBUCHUMOCTH OT YCJIOBUM
HKCIIEPUMEHTA MOKET MOTPEOOBATHCS OT HECKOJIBKUX JHEH 1O HECKOIbKUX HEEb.

Bonbmre kpuctamisl yaqoOHO BbIpallliBaTh M3 HCHApSIOUIETocs pacTBopa. Tak Kak Bec
KpHUCTaJlJia, BBIPOCIIETO W3 MEPEHACHIIIEHHOr0 pacTBopa 0e3 HCIapeHHs, paBeH BeCy M3JIMILIKA
BELIECTBA B paCTBOPE.

JlJig IpUroTOBIIEHUS! pacTBOpPa B TOpsiuel AMCTUIUIMPOBAHHOM (@ €ClId ee HET, TO MPOCTO B
KHIISTYEHOW) BOJIE PACTBOPSAIOT MHOT'O BEILIECTBA - CTOJIBKO, CKOJIBKO YAACTCS PACTBOPUTD, TIOJICHINAs
MOPOILIOK TIOHEMHOTY U BCe BpeMs IepemelrnBas pactBop. [lomyueHHBI pacTBOp (QHIBTPYIOT B
KoJIOy win OaHKy, KOTOPYIO 3aKpbIBalOT KYCKOM BaThl. Yepe3 HEKOTOpoe BpeMsi BCE JIMIIHEE
BEIIECTBO BbIMA/IaeT U3 PACTBOPA U OCENAET KPUCTAUIMKAMH Ha JHO.

Torna HachleHHBIH pacTBOp 0€3 KPUCTAIUIOB OCTOPOXKHO CIIMBAIOT B TOT COCY/I, B KOTOPOM
JIOJDKEH pacTH OOJbIION KpUCTaLI.

Kpucrann pacteT u3 NEpEeHACBHILIEHHOTO pacTBOpa, TOYHEE, TOJBKO U3 YYacTKOB
IIEPEHACBIIEHHOTO PacTBOpa, KOTOPBIE HAXONATCA PSINOM C KPUCTAUIOM. BeIpacTas, KpucTaml
«BBICACHIBACT» BCE JIMIIIHEE BEIIECTBO BOJHM3M ce0sl, TOATOMY OH OKa3bIBACTCS YK€ OKPYKEHHBIM
CJIOEM PacTBOpa, HE MEPEHACHIIICHHOTO, a JHUIIb HachllleHHOro. [loaToMy eciim Hamo BBIPACTUTH
OosbIIe, XOPOLIO OrpaHEHHBIC, OJHOPOJAHBIE KPUCTAUIBI, TO HEOOXOJUMO HCKYCCTBEHHO
IepEMENINBATh PACTBOP, TILATENBHO PETYJIUPOBATh TEMIIEPATYPY.
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B ycnoBusix MKONIBHOTO (pM3MYECKOro KaOWMHETa MPOIIE BCEro BHIPAIMBATH KPUCTALIBI
QIIOMOKAJIMEBbIX KBAacCLOB. B 1oMallHMX yCIOBUSX MOYKHO BbIpalIMBaThb KPUCTAI MEIHOIO
Kylnopoca nin 00bIYHON OBapEHHOU COJIH.

PacTBOprMOCTh JIOOBIX BEIIECTB 3aBUCHT OT Temmeparypbl. OOBIYHO C TOBBIIICHUEM
TeMIIepaTypbl paCTBOPUMOCTb YBEIMUUBACTCS, @ C HOHWKEHUEM TeMIIepaTypbl YMEHbILACTCS.

IIpn oxnaxnenun ropsiuero (mpumepHo 40°C) nHacwlmieHHoro pactBopa a0 20°C B HeM
oKakeTcs u30bITouHOE KomnuecTsa con Ha 100 r Bozsl. [Tpu oTCyTCTBUM HEHTPOB KpUCTAIIIU3ALUN
3TO BEIIECTBO MOXKET OCTABAThCS B PACTBOPE, T.€. PACTBOP OyIET MePeChILEHHBIM.

C nosiBeHNEM LIEHTPOB KPUCTAJUIM3ALIMU U30BITOK BELIECTBA BBIIEISIETCSA U3 PacTBOPA, NpU
KOKIOW JTaHHOM TemIepaType B pacTBOpPE OCTaeTcd TO KOJMYECTBO BELIECTBA, KOTOPOE
COOTBETCTBYET KO3((UIMEHTY PACTBOPUMOCTH IpU 3TOW TeMmmepaTrype. M30bITOK BemiecTBa U3
pacTBOpa BhINAJIACT B BU/I€ KPUCTAIUIOB; KOJIMYECTBO KPUCTAIIIOB TEM OOJIbIIIE, 4eM OOJIbIIE IICHTPOB
KpHUCTaNIM3alUK B pacTBope. LleHTpaMu KpHcTalIn3auy MOTYT CIIYXKHUTh 3arps3HEHUs Ha CTEHKaX
IOCYZIbl C PAacTBOPOM, IBUIMHKU, MEJIKHE KPUCTAUIMKU COiM. Eciau mpenocTaBUTh BbIIABIIMM
KPUCTANIMKaMH BO3MOXKHOCTh INOJPACTH B TE€UEHUE CYTOK, TO CPEId HUX HAMJyTCs YUCTbIE U
coBepiieHHbIE 10 (hopMe SK3eMIUIsipbl. OHM MOTYT CIY)KUTh 3aTpaBKaMU JUISL BBIPAIIMBAHUS
KPYIHBIX KPUCTAJIIOB.

ITopsinok BbINOJIHEHNS 32 JaHUA

1. TiatenbHO BBIMBITH CTaKaH U BOPOHKY, MOJEPKAaTh UX HAJ MApOM.

2. Hanuts 200 T qucTUIIMPOBAaHHOMN (MJTM ABaXK/Ibl IPOKUIISIYEHHOM) BOJbI B CTAKaH U HAarpeTh €&
1o temneparypsl 30-40°C.

3. Ho6aButs B Boxy 50 r moBapeHHOM cou (10 yaifHbIX JI0KEK).

4. ITpuroToBUTH HACHIILEHHBIH PACTBOP U CIUTh €r0 Yepe3 BaTHbIM (PUIBTP B YMCTHIN CTaKaH.
3aKpbITh CTaKaH KPBIIKOW WM JUCTKOM Oymaru. [looxaarh, moka pacTBOp OCTBIHET 110
KOMHAaTHOW TEMIIEPATypHI.

5. OTKpbITh cTakaH. Yepe3 HEKOTOPOE BpeMsi HAUHYT BBINAAATh IIEPBbIE KPUCTAILIBL.

6. Uepes CyTKHU CIIUTh pacTBOP Yepe3 BaTHbIM (PUIBTP B UUCTHI, BHOBb BBIMBITHIN U IOMAPEHHBIH
ctakaH. Cpeln MHOKECTBA KPUCTAJUIOB, OCTABUIMXCS Ha JHE [IEPBOT0 CTaKaHa, BBIOPATh CaMblii
YUCTBIA KPUCTAILI PABUIIBHOM (DOPMBI.

7. IlpukpenuTh KpUCTAJUI-3aTPAaBKY K BOJIOCY WJIM JIECKE U OIYCTUTH €ro B pacTBop. Bonoc nnn
JIECKY MPENBAPUTENBHO IPOTEPETh BATOM, CMOUYEHHOM CIIUPTOM. MOYXKHO TakKe MOJIOKUTh
KpUCTAJIJI-3aTPaBKy Ha JIHO CTaKaHa Iepeji 3aJIMBKOM B HETO pacTBOpA.

8. IlocTaBUTh CTakaH B TEIJIOE YHCTOE MECTO.

9. B TedyeHne HECKOJIBKUX CYTOK WJIM HEJIENIb HE TPOTraTh KPUCTAILI U HE NIEPECTaBIsATh CTaKaH.
10. B KoHIIe cpoKa BeIpalliBaHMs BEIHYTh KPUCTAILT U3 PacTBOPA, THIATEIBHO OCYLIIUTh OYMasKHOM
caypeTKoN U YJIO0XKUTh B CIIEIUATIBHYIO KOPOOKY.

11. Pykamu KpucTail He TporaTb, MHa4€ OH MOTEPSIET IPO3PAYHOCTb.

12. TlpunecT B KOpoOKe BbIpALLIEHHBIA KPUCTAIII, HANlMCcaTh (aMUIINIO, UM CTYJEHTa, TPYIILY.
13. B oryere HanucaTh BEIECTBO, U3 KOTOPOT'O BHIPAIIEH KPUCTAII, KOJIMYECTBO JHEH, METO]
BbIpalIMBaHUs, pa3Mephl KpUCTaIIA.

14. Caenaiite BBIBOA 1O paboTe

TpeOoBaHusI K COAEPKAHUIO OTYETA

OTt4er JOMKEH CONepKaTh:

— Ha3BaHHe Jab0pPaTOpHOI paboOTHI;

— 1e’b padoTHI;

— 00opyoBaHME;

— XO0Jl paboTHI;

— BBIBOJ;

— OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

KoHTponbHbIE BOIIPOCHI
1. UTo MOXKET CIIY>KUTh [IEHTPOM KPUCTAUIU3ALIUH?
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2. Uem 00BsCHAETCSI HEOJIMHAKOBASI CKOPOCTh POCTA PA3JIMUHBIX TPaHEH
OJIHOTO U TOTO ke KpucTtayuia’?

3. Kakum ciocobom, MOKHO HACBILICHHBIN pacTBOP CAeNaTh
MEPECHIEHHBIM 03 J00aBICHHS PACTBOPEHHOTO BeleCTBa?

4. 3auem pacTBOp GUIBLTPOBAICS?

IIpakTnyeckoe 3aganue Ne 3. U3yueHune Ten10B0ro paciiMpeHust TBepAbIX TeJ?

IHEJIb PABOTBI: HayunThcst onpenensate KO3 PHUIIUEHT IMHEHHOTO PAaCIIMPEHHS TBEPIOTO Tea.
Teopus : lI3MeHeHue oJHOro Kakoro-amud0 pasmepa Teila Ipy NOBBILIEHUH TEMIIEPATYPbI
Ha3bIBAETCS IMHEHHBIM pacuiupeHreM Tena. OHo, Kak IOKa3bIBaeT OIBIT, B IEPBOM MPHUOIMKEHUH
IPSIMO TPONOPLIMOHAIILHO ITepBOHAYANIbHOM AnuHe Tena npu 0°C u u3MeHeHuo TemMnepaTypsl At:

Mo ogp - doAr o

KoadduuneHT nponoprroHaaIbHOCTH O - Ha3bIBaeTCs K03 GUIMEHTOM JTMHEHHOTO pacuIMpeHHs]
naHHoro BeuecTBa. OH MOKAa3bIBAET, HAa KaKylo 4acTh cBOel BennuuHbl ipu 0°C usmeHseTcs JnHa
TeJla OT HarpeBaHus Ha lrpagyc:

I/rpan (2)
Xoa padoTsl
1. ITpobupku Ha 2 0ObeMa HAMOJIHUTH BOAOH, OIIYCTUTh B HUX I10 UCIIBITYEMOMY CTEPIKHIO.
2. JIabopaTOpHBIM TEPMOMETPOM H3MEPHUTH TEMIIEPATYpPy BOIBI B MPOOUPKAX TaHHBIE 3aITHCATh B
Ta0NuILy.
3. BxurrounTs pubop B ceTh.
4. YcTaHOBUTH UHAMKATOP Ha HYJEBOE JEJICHUE.
5. Bxitounts nuranue npudopa U JOBECTU BOAY B IPOOUPKE 10 KUICHHUS.
6. 3aMeTUTh N3MEHEHHE MOJIOKEHNS CTPEJIKH HAa MHUKATOPE 3TO OyJeT YAJTUHEHNUE CTEPKHS
YMHOKEHHOE Ha IIeHY JIeJICHUS UHINKATOpA.
7. OTKJIIOUUTH TPHOOP U3 CETH.
8. Beramcinth KO3pGUIMEHT TUHEHHOTO paciupeHus BemecTsa mo gpopmyie (2).
9. Pe3ynbTaThl BceX U3MEPEHUN M BBIUMCIIEHUH 3aHECTH B TAaOJIHILY.

Ne onbiTa IlepBoHa- VY m- Temneparypa N3me- Koaddunuent | OTHOCHTENBHAS
yajabHas HEHHE HEHHE JIMHENHOT 0 MOrPEIIHOCTh
JUTHHA CTEPKHSA TeMIIe- pacumupeHust
cTepxHsI, M | Al, M paTypsbl
Hauanbnas | Koneunas| 12 - T1 Ilo s
T1,K T2,K Ta0JIUIIe | OIBITA
1/K
1.cTexso 161072 9-10°
2.amomunuii| 16+ 1072 2,6:10°°
3.cTanm 16- 1072 0,9-10°

11. CpaBHUTH MOIy4YEHHBIE PE3YJIbTAThI C TAOJUYHBIMU JaHHBIMU U OTIPEACTUTh OTHOCUTEIHHYIO
1

1'--"'t:-nl.:aﬂ.-l

MOrpCIIHOCTL:

IIpakTyeckoe 3aganue Ne 4. M3ydyeHne 0co00eHHOCTEH TeNJIOBOI0 pacliupeHust BoAbl?
esb: U3y4uTh Ha MPAKTUKE OCOOCHHOCTHU TEIJIOBOTO PACUIMPEHMSI BOABI;
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OGopynoBaHue:

HITaruB ¢ nankoit u mydToi. CirpToBKa co cnuptoM. [IpoOupka ¢ mpoOKoil U CTEKITHHON
TpyOKkoii. CtakaH ¢ Bojoi. CHHYKHU, TEPMOMETP, CTaKaH C XOJIOIHON BOJON, YAMHUK C TOPSUYCH
BOJIOH (O/IMH Ha BCEX).

Teopemuueckasn cnpagka

KunakocTu paciinpsiroTcsl 3HaUUTEIBHO CUJIbHEE TBEPAbIX Tel. OHU TaKkKe pacIIUpsIIOTCS BO BCEX
HanpaBlieHUsX. BeneacTsrue 00bII0N MOIBUKHOCTA MOJIEKYIT KUAKOCTh IPUHUMAET GopMy
COCyZa, B KOTOPOM OHA HAXOJUTCS, IPUYEM CIEAYET YUUTHIBATh U TEIJIOBOE PACUIMPEHUE COCYIA.
Pacimpenue xuaKoCTH B TpyOKax TakKe MpesICTaBiIseT co00i 00beMHOE paclIupeHue.
CrnenoBarenbHO, BEPHBI (OPMYITBI 00bEMHOTO pacimperus. Ecnu

V1
00BeM KUIKOCTHU TIpH Temmepartype t1, meTp®
V2
006BeM KUIKOCTHU TIpH TeMIepaType t2, MeTp®
AV
M3MeHeHHe 00beMa KUIKOCTH, METp®
B

K03 punreHT 00 beMHOT0 pacmuperus (00beMHbBIN K0 (UIHEHT TerI0BOro pacmupenus), 1/K

AV=V1 B At; Vo= V1(1+ B At)

Ko3¢puunent 06beMHOro paciiupeHus 3 paBeH OTHOIICHUIO OTHOCHTEIBHOTO 0O BEMHOTO
AV

pacmupennst AV/V1 k paznoctu temnepatryp At: f = V1At
IIpu yBejnueHun 00bEMa TeJl yMEHBINIAETCSI UX IIOTHOCTB: p=po/(1+ S A1),
rae V u Vo - o0beMsl, a p u po - MIOTHOCTH COOTBETCTBEHHO MpU Temreparypax t u to.
http://rutube.ru/video/9aec6d9ba6c5a3fad68923670fa75887/
XoJ paboThI:

1. lnsa HaOmo1eHUsl paclIMpPEeHUs KUAKOCTH POOUPKY, HAITOJIHEHHYIO BOJIOM U MJIOTHO 3aKPBITYIO
poOKOi ¢ TPYOKO#, 3aKaTh B JIallKe IITATHBA U MOJICTABUTH MOJI HEE CIIUPTOBKY (WJIM OMYCTUTH B
ropsuyio Boay).OcTopoxkHno!
5. 3axkeub CIIUPTOBKY, HAOIIOAATh 32 U3MEHEHUEM YPOBHsI BO/IbI B TpyOKe. UTo Habmoganu?
[Touemy ypoBeHb cHauaja OMycTUICs?
6. YOpaTh CIUPTOBKY, HAOMOAATh 32 U3MEHEHUEM YPOBHsI BOAbI B TpyOKe. UTo Habmoganu?
7. B oquHakoBbIe KOJIOBI HAJTbeM: B OJJHY — BOJ1Y, a B IPYTYI0 — TaKoi ke 00beM crinpta. Kool
3aKpoeM mpobkamu ¢ TpyOkamu. HauanbHble ypOBHM BOJIBI U CIIMPTa B TPYOKax OTMETUM
pe3nHOBBIMU KosbllaMu. [TocTaBuM KOI0BI B €MKOCTB € TOpsiueit BOJ10il. Y pOBEHb BOJIbI B TPyOKax
CTaHeT BhllIe. Boja u cniupT npu HarpeBaHuM pacupsitorcs. Ho ypoBeHb B TpyOke KOJIOBI CO
CIIUPTOM BBbILIE. 3HAUUT, CIUPT pacuiupsercs 6ombiie. Ciae1oBaTeNbHO, MEen1080e pacuiupenue
PAa3HbBIX dHcuOKocmell, Kak U TBEP/bIX BELECTB, HEOOUHAKOEO.

8. OnpenenuTs IIOTHOCTh CIUPTA B )KUIKOCTHOM TEPMOMETPE IIPU HarPEBAHUH.
9. Pemure 3anaun:
A) Kakoii 065éM umeet meds nipu 0°C, ecmu pu Temmeparype 20°C eé 06bEM paBeH 65m°?
B) Macca 1 criupra ipu 0°C paBHa 0,8kr. OnpesienuTe IIOTHOCTH CUpTa TIpH Temmepartype 15°C.
KoHnTpoJibHbBIE BOIPOCHI:

1. Yto Ha3bIBAIOT TEIMJIOBBIM PACHIMPEHUEM TEI?
2. [IpuBenuTe npuMeEphl TEMJIOBOTO PACIIUPEHUS KUIKOCTEN, Ta30B.
3. Uto Takoe ko3 duimeHT 00bEMHOTO pacIupeHus?
Cnenaiite camu
Hcnonb3ys NMIAaCTUKOBYIO OYTBUIKY M TOHKYIO TPYOKY ISl COKa, IMPOBEAUTE JOMAa OMBIT IO
TEIJIOBOMY pacCIIMPEHUIO BO3[yXa U BOJABI. Pe3ynbTaThl ombiTa onuimMre B Terpaaud. Ha sToT pa3
HaMoJHU OYTBUIKY BOJOHM 110 CaMOro Bepxa, 10 KpaeB ropibiiika. TpyOKy BBIIBUHH TIOBBILIE U
3aTKHU OYTBUIKY NMPOOKO#. BeITeCHEHHBIN MTPOOKON M3IUIIEK BOJIBI TOJHUMETCS 110 TpyOke. [1ycTh
OH TaM YCTaHOBHTCS Ha BbicoTe 1—2 cM Haj nmpoOkoii. Eciu Oynet Oonbie, omield. Xopomo OblIo



27

OBl U 3/1€Ch MOAKPACcUTh BOAY. Tenepb Boay B OYThUIKE HAJI0 HArpeTh. DTO HA3bIBAETCS «HArpeBaTh
Ha BOsIHOM OaHey. [IpsiMo cTaBuTh OyTHUTKY Ha OTOHB HElb3s: OHA JIonmHeT. Cliein BHUMATEIBHO 32
YpOBHEM BOJIbI B TpyOKe! YPOBEHb HEMHOT'O OIYCTUJICS... YPOBEHb BOJBI B TPyOKE CHOBA IOMON3
BBEpX U MOJHUMAETCA BCE ajbllie U Janblie, OH Tenepp BhllIe, YeM OblI C caMOro Hayala. 3HauuT,
BOJIa MPU HarpeBaHUU Bce-Taku pacmupsercs. Hy, a modemy ke cHavana ypoBeHb wmen BHU3? He
noraneiBaeiibea? Jla moromy, 4To MepBoil Harpenach OYThUIKA M TOKE PaCIIMPHIIACh. A TIOTOM yKe
TEIJI0 JIOILIO 10 BOAbI!

PA3JIEJI 3. KOJIEBAHUSA U BOJIHbBI

Tema 3.1. Mexannveckue KoJjieOaHusi. YIpyrue BOJHbBI
IpakTuyeckoe 3axanue Ne 1. M3yuyeHue 3aBUCHMOCTH Nepuoaa KoJeOaHUIT HUTAHOrO (WU
NPY:KMHHOT0) MAaSITHUKA OT JJUHBLI HUTH (MJIM MacChl Ipy3a)
Hean padoThI: BHISICHUTH, KaK 3aBUCUT MIEPHOJI M YACTOTA CBOOOIHBIX KOJICOAHUN HUTSHOTO
MasiTHUKA OT €T0 JIMHBI.
Qbopyooeanue: mTaTUB ¢ My(PTOM U JTATIKOU, IITIAPUK C IPUKPETUICHHON K HEMY HUTBIO 1iuHOoM 130
CM, IPOTSHYTOM CKBO3b KYCOUEK PE3MHBI., 4achl ¢ CEKyHIHON CTPENIKOH MM METPOHOM.
N 'Yka3aHus K padore
1. ITepedepTuTe B TETpaab TAOIUILY JIJIS 3aIMCH PE3YIbTATOB U3MEPEHUM M BHIYUCIICHHI.
2. YkpenuTe KycoueK pe3uHbI C BUCSIIUM Ha HEM MasgTHHUKOM B JIallKe IITaTHBA, KaK MOKa3aHo Ha
pucynke. [Ipu 3TOM /uIMHA MasiTHUKA JTOJDKHA OBITH paBHA 5 CM, KaK yKa3aHO B TaOJIUIIE JTs
nepBoro onbita. JlnuHy | MasTHHUKA H3MEPSANTE Tak, Kak MOKa3aHO Ha PUCYHKE, T. €. OT TOUKH
MoJIBECA /10 CEPEIMHBI IIapuKa.
3. Iyt mpoBeieHUs MEPBOT0 OMBITA OTKJIOHUTE IIAPUK OT MOJIOKEHHUSI PAaBHOBECHSI HAa HEOOJIBIIIYIO
ammuutyny (1—2 cm) u otmycture. M3MepbTe MpoMexyToK BpeMeHH 1, 32 KOTOPBI MasTHUK
coBepmuT 30 MOJTHBIX KOeOaHu. Pe3ynbpTraTel M3MepeHuil 3anummTe B Ta0IHUITy.
4. TIpoBeanTe OCTaIbHBIE YETHIPE OMbITA TAK K€, KaK ¥ mepBblid. [Ipu aTom miuny | MasTHHKA
KaX/]IbI pa3 yCTaHABIIMBANTE B COOTBETCTBHUH C €€ 3HAUCHHEM, YKa3aHHBIM B Ta0JIUIIE JJIS1 JAHHOTO
OTIbITA.
5. Ayt KaXA0T0 U3 TISTH OTBITOB BHIYHCIIUTE U 3AIUIIUTE B TAOIUIlY 3HAUCHUS
nepronaa T konebanuit MassTHUKA. Toxen = /N

Puc. 183

MNe
Dusndecran Oueira 1 2 3 4 5

BeAMYuHA
L, cm 5 20 45 80 125

N 30 | 30 30 30 30

t, o
T, ¢
v,
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6. BblumcinTe TEOPETHUECKOE 3HAUCHHE T HUTSHOTO MasTHHKA 110 opmyine T = 2nVl/g |
Yckopenue g = 9,8 m/c?.
7. JIns kaX10ro U3 MATH ONBITOB paCCUUTANWTE 3HAYSHUSI YACTOTHI V KOJIeOaHUI MasTHHUKA 110
dopmyne: v = 1/T wim v = N/t. [lonydeHHBIE pe3yJIbTaThl BHECHTE B TaOJIHUILY.
8. CpaenaiiTe BBIBOABI O TOM, KaK 3aBUCAT NEPUO U YaCTOTa CBOOOTHBIX KOJIeOaHUI MasTHUKA
OT €r0 JJIMHBI. 3alUIIUTE 3TH BHIBOJIBI.
9. JomosanuTesbHOe 3a1aHue: VccnenoBars 3aBUCUMOCTD IIEpH0ia KOJIeOaHU HUTSIHOTO
MasiTHUKA OT aMIUTUTY/IbI KOJICOaHUH.
A) OTKJIOHUTE MasTHUK (JIJTAHOM 45 CM) OT TOJIOKCHUSI PABHOBECHUS HA 5 CM U OTITYCTHTE.
B) N3mepbTe Bpems, 3a KOTOpOe MasiTHUK coBepmaeT 10 moiHbIX KonebaHuii.
B) [ToBTOpHTE ONBIT C aMIUIUTYAOU KOJieOaHUH 3 cM.
e T') JIyst KaKI0TO OMBITA BEIYMCIUTH IEPUO]] KOJICOAHUI HUTSIHOTO MasiTHHKA 110

dopmyiie Toxen = /N

PA3EJI 4. OIITUKA
Tema 4.1. Ilpupona cBera. BosiHOBbBIE CBOiIicTBa cBeTa
IpakTnyeckoe 3axanue Ne 1. U3yueHue u3o0pakeHusi npeMeTOB B TOHKOM JIHH3e
Leanb padoThl: U3MEPUTh ONTHYECKYIO CHITY M (DOKYCHOE PACCTOSTHHE COOMpAIOIIeH JTMH3bI OJHUM
U3 CIIOCOOOB.
OOopynoBaHHe: MCTOYHUK CBETa, JIMHEHKA, JIMH3a COOMparolnas, JaMIIOYKa Ha CTOWKE, KpaH,
COCMHUTENBHBIE TPOBO/IA, BEIKITFOUATEI.
1 1 1
= =
Teopernueckoe odocHoBaHue: DopMyra TOHKOW JTUH3BI IMEET BUJI: d J F (1), rme d —
paccTosiHMe OT JHMH3BI 10 00BekTa, f— paccrosHue ot nmuH3BI 10 M300pakeHus, F — ¢dokycHoe
paccrostaue JUH3bI, D — onTuveckast cusia JINH3BL.
s Toro, 4ToObl yOEAMTHCS B TPUTOAHOCTH (OPMYJIBI TOHKOW JIMH3BI, JUIS BAllero Cirydas
HEOOXOJMMO HM3MEPHUTh C IOMOIIBIO ATOH (OPMYJbl ONTHYECKYIO CHIYy 3TOW JuH3bI D mpu
pasnuuHbiX 3HadeHusX d u f, HaAlWTH aOCOMOTHBIC MOTPEITHOCTH U3MepeHus D u yOeauThes, 9To B
npejieniax TOYHOCTH HAIUX HM3MEPEHHH ONTHYECKYIO CHIY JIMH3bI MOXKHO CYHMTaTh BEIUYMHON
MOCTOSIHHOM, T.€. popMyIia paboTaer.
DTO MOXKHO C/ieNiaTh, U3MEPHUB PacCTOsiHUA d OT mpeaMera 0 JIMH3bI U paccTostuus f oT uH3bI 10
peampHOTO M300pakeHUs] Ha dSKpaHe. PeanbHOe mepeBepHyTOoe H300pakeHHE Ha SKpaHe IS
coOMparonield JUH3BI MOJy4aeTCs, €CJIM MPEIMET PACIONIOXKHUTh OT JIMH3bI HAa PACCTOSTHUU
6onbiiem pokycuoro. ITpu aTom ecnu paccrosuue f<d< 2f, To u3obpaxkeHne OyaeT yBeIUUEHHBIM

N
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(puc.1), ecnu paccrosianm 2f<d, To ymeHwieHHbIM (puc. 2). HaGmomaemMbIiM MpeaMeToM MOKET
CIIYKUTDH CBCTALIAACA CIIMPAJIb JIAMIIOYKH.

[Ipocreiimmii crtocod u3MepeHust ONTUYECKON CHITBI U (POKYCHOTO PACCTOSHUS COOMPAIOIICH JIMH3BI
OCHOBAH Ha MCIOJIb30BaHUU (YOPMYJIBI IMH3BI:

{1 1.1 1
—t = -—T—= =
FE o
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B kauecTBe mpeamera UCHONB3YETCS CBETAIIASACS JIaMIlouka. JleficTBUTEeNbHOE N300paXKeHHe HUTU
HaKaJia JIJAMIIOYKH TOIy4aloT Ha SKpaHe.

Xon paboThI.

1.Co0path 25IEKTPUYECKYIO LIETb, OIKIIOUUB JIAMIIOUKY K HCTOUHUKY TOKA YEPE3 BBIKJIIOUATEINb.
2.IlocTaBUTh JIaMIIOUKY U 3KpaH IO KpasM CTOJIa, MEXKIYy HUMU MOMECTUTh JUH3Y. [lepememas
JMH3Y, MOJIYYUTh PE3KOE N300paKEHUE CBETAIICHCS HUTHU JIAMIIOYKH.

3.U3meputsh paccrosuus d u f, oOpaTuTe BHUMaHUE HA TOYHOCTh U3MEPEHHSI PACCTOSHUH.
4.Paccuntath 1o popmynam (1) u (2) ontudeckyro cuily U OKYCHOE pacCTOSTHHE JTHH3HI.

5.BeiBOJT IO padore

Kakyro dhopmy nmeer kaxablil aneMeHT pedaexktopHoro crekia daper? Ilouemy BriOpaHa UMEHHO
Takas ¢opma?

IpakTuyeckoe 3axanue Ne 2. U3yuenune untepdepeHunu u 1uppakunu cBera (KOy4nHr)
Llenb — SKCIEpUMEHTAIBHO U3YYHTH SIBICHUE HHTEP(HEPEHINU U AUPPAKITIH.
O6opynoBaHue: cTakaHbl C PACTBOPOM MbLIA, KOJIBIIO IPOBOJIOYHOE C PYUYKOIl, KAalpOHOBAast TKAaHb,
KOMIIAKT-AXUCK, JIJaMIla HaKaJIUBaHHWA, IITAHMCHUUPKYJIb, IBE CTCKIIAHHBIC ITJIACTUHLI, JIC3BUC,
MUHIIET, KAIPOHOBAsl TKaHb.

Memoouueckue ykazanus:

Teopus
WurtepdepeHiinsg — sBICHUE XapaKTEPHOE Ui BOJIH JIFOOOW TPHPOIBI: MEXaHHUYECKHX,
ANEeKTpOMarHuTHeIX. "VHTepdepeHiuss BOJIH — CIOXKEHHE B TMPOCTPAHCTBE JABYX (MU

HECKOJIbKUX ) BOJIH, I[P KOTOPOM B Pa3HbIX €0 TOUKAaX MOIy4daeTcs YCHICHHUE WU ociaabieHue
pesyabTUpytouieil BosiHbl”. [[nsg oOpa3oBaHus yCTONYMBOM HHTEp(hEpEeHIMOHHONW KapTHUHBI
HE00XO0IMMBI KOT€pEHTHBIE (COTJIacCOBaHHbIE) HICTOYHHUKH BOJIH.

KorepeHTHBIMI Ha3bIBAIOTCS BOJIHBI, UMEIOIINE OJUHAKOBYIO YAaCTOTY  IOCTOSIHHYIO
pa3HoCTh (pa3. yCIOBUS MAKCUMYMOB YCIIOBUSI MUHUMYMOB, T1ie k=0; £+ 1; £ 2; + 3;... (pa3HOCTb
XO07la BOJIH paBHa YETHOMY YHCITy TIOIYBOJIH). BonmHb! oT ncrounukos S1 u S2 npuayt B Touky C
B OJIMHAKOBBIX (azax u "ycunsT JIpyr apyra”. - ¢as3sl kosnedaHuil - pazHocTs (a3 A=2Xmax —
aMIUTUTY/a pe3yabTupyromei Boinbl, rae k=0; + 1; £ 2; + 3;... (pa3HOCTh XOJa BOJH paBHa
HEYETHOMY UHMCITy 11os1yBoJiH) Bonusl oT uctounnkoB S1 u S2 npuayt B Touky C B mpoTuBodazax
u "moracsT Apyr apyra”. - ¢hazbl kosebaHui - pasHocTh (a3 A=0 — aMIUIUTyja pe3yIbTUpPYIOIIEH
BOJIHBI.

WutepdepeHIoHHass KapTUHA — PEryisipHOe uyepefoBaHue o0iacTeil MOBBIIIEHHOW U
MMOHMKEHHOM WHTEHCHMBHOCTH cBeTa. MHTepdepeHius cBeTa — TPOCTPAHCTBEHHOE
IIEpEePaCcPECIICHUE YHEPTUU CBETOBOI'O M3JIyUYEHHUs NPU HAJIOKEHHUU JBYX WIM HECKOJIBKUX
CBETOBbIX BOJIH. Clie10BaTeNNbHO, B SIBICHUAX HHTephepeHINH U U pakLuu cBeTa coOIoaaeTcs
3aKOH COXpaHeHus »JHepruu. B oOsacTu uHTEpEepeHIMH CBETOBas DJHEPrUsl TOJIBKO
nepepacnpeensercs, He MpeBpalasch B Ipyrue BUAbI dHepruu. Bo3pacranue sHepruu B
HEKOTOPBbIX TOYKaX MHTEP(EPEHIIMOHHOW KApTHHBI OTHOCUTEIBHO CYMMapHOH CBETOBOM
SHEPTUU KOMIIEHCUPYETCS YMEHbIIEHHEM €€ B JPYTHX TOUKax (CyMMapHasi CBETOBasl SHEPTuUs —
9TO CBETOBAs SHEPTUS JBYX CBETOBBIX IIYYKOB OT HE3aBUCUMBIX UCTOYHHUKOB).

CBeTJible MOJIOCKH COOTBETCTBYIOT MaKCUMyMaM 3HEPIUH, TEMHbIE — MUHUMYMaM.
JIndpakuus — sBieHHE OTKIIOHEHHUS BOJIHBI OT NPSIMOJIMHEHHOTO pacpoCTpaHeHHs PH
MIPOXOKJICHUM Yepe3 MaJlble OTBEPCTHUS U OTMOAaHMHM BOJHOW MajbIX MPEMATCTBUH. YcioBue
nposiBienuss audpakmun: d < , rae d — pasMep NpemsATCTBUSA, - JUIMHA BOJHBI. Pa3mepsl
HPENATCTBUHA (OTBEPCTHH) JOJDKHBI OBITh MEHBIIE WJIH COM3MEPUMBI C JUIMHOM BOJIHBI.
CymiecTBOBaHME 3TOTO SBICHHS (IU(PPAKLIMU) OrpaHUYMBAET 00JacTh MPUMEHEHHs 3aKOHOB
T€OMETPUUYECKON ONITUKHU U SIBJIICTCS MPUYHUHOMN Tpe/iena pa3penaroieid CriocoOHOCTH
ONTHYECKUX MMPUOOPOB.

JudpakuroHHass pemeTka — ONTHYECKUHA TMPUOOp, NPEACTaBIAIOMIMN  CO00i
NEPUOINYECKYIO CTPYKTYPY M3 OOJBIIOr0 YHCIA PEryNSIpHO PACIIONOKEHHBIX 3JIEMEHTOB, Ha
KOTOPBIX IPOUCXOAUT Anu(pakius cBeta. [LITpuxu ¢ onpeneseHHbIM U MOCTOSHHBIM JUIsl JAHHOU
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T (PaKIMOHHON PEIIEeTKH MPOQHIEM MTOBTOPSIFOTCS Yepe3 OJJMHAKOBBIN MPoMexyToK d (ieproy
pemretkn). CriocOOHOCTh AUGPPAKIIMOHHON PEIIETKH PACKIabIBaTh MAJAOIINA Ha HEe My4YOK
CBETa I10 JUIMHAM BOJIH SBJSIETCS €€ OCHOBHBIM CBOMCTBOM. Pa3nnuaroT orpaxkareibHble U
npo3payHble AU(paKIMOHHBIE pelIeTKH. B coBpeMeHHBIX MpuOopax MPUMEHSIOT B OCHOBHOM
OTpakaTejbHble JU(PPAKLUUOHHBIE PpEHIETKU. YCIOBUE HAOMIOAECHUA IU(PPAKIIMOHHOTO
MakCUMyMa:

3ananme Ne 1. oTBEThTE MHUCBMEHHO Ha BCE ITOCTABJIEHHBIE BOIPOCHI U MPUCTYIUTE K
BBITTOJIHEHUIO paOOTHI

XOH 3AHATUA:

OmpiT 1. OnyctuTe NpOBOJIOYHYIO PAMKY B MBUIBHBIHN pacTBop. [IpoHabmronaiite u 3apucyiite
UHTEPPEPEHIIMOHHYIO0 KapTHHY B MbUIbHOW IIeHKe. [Ipu ocBeleHnn MieHKH OenbIM CBETOM (OT
OKHA WIM JIaMIIbl) BO3HUKAET OKPALLIMBAHUE CBETJIBIX II0JIOC: BBEPXY — CHUHHI LIBET, BHU3Y — B
KpacHbIi 11BeT. C MOMOIIBIO CTEKJITHHOM TPYOKHM BBIAYWTE MBUIBHBIA My3bIph. [IpoHabmionaiite 3a
HuM. [Ipu ocBemennu ero O6expIM cBeTOM HaOIIOIaI0T 00pa30BaHKE [IBETHBIX HHTEP(PEPEHIIMOHHBIX
koutell. [Io Mepe yMeHbIIeHNs TONIMHBI TUVIEHKU KOJIbIIA, PACHIUPSISACH, IEPEMEILAIOTCS BHU3.
OTBeThTE Ha BOIIPOCHI:

1. TToueMy MBUIbHBIE ITY3bIPH UMEIOT PATYKHYIO OKpacKy?

2. Kakyro popmy UMEIOT paayKHbIE TOJIOCHI?

3. Ilouemy okpacka my3bIpsi Bce BpeMs MeHsieTcs1?

OnpiT 2. TmarenpbHO NPOTPUTE CTEKJISHHBIE IUIACTHUHKHU, CIOXHUTE UX BMECTE M COKMUTE
nanpuamu. M3-3a He uaeanbHOCTH (GOPMBI CONPUKACAIOLINXCS TOBEPXHOCTEN MEXy MJIaCTUHKAMHU
00pa3yroTcsi TOHYalIMe BO3AYLIHBbIE MYCTOTHI, JAOLIUE SIPKUE PaTy’KHbIE KOJIbLIEOOpa3HblE WU
3aMKHYTble HeNpaBWIbHONH (opMbl monocsl. Ilpu M3MeHEHMM CHIIbI, CKMMAIOUIEH IJIACTUHKH,
pacnojyio)keHue U (popma MOJOC M3MEHSIOTCA KaK B OTPaKEHHOM, TaK U B IPOXOJSIIEM CBETE.
3apucyiTe yBUICHHbIE BAMU KapTUHKH.

OTBeThTE Ha BOIIPOCHI:

1. IToyeMy B OTIENBHBIX MECTAaX CONPHKOCHOBEHHUs IJIACTUH HaOJIOAAIOTCS SIPKUE paIy’KHbIE
KOJIbIIEOOpa3Hble WIIM HEMPAaBUIBLHOU (POPMBI IOJIOCHI?

2. [Touemy c U3MEHEHHEM HaXuMa M3MEHAIOTCS (opMa M  PACMHOIOKEHHUE TMOTYYEHHBIX
MHTEP(PEPEHIIMOHHBIX MTOJI0C?

OmnpiT 3. IlonokKTE TOPU3OHTAIBHO HAa YPOBHE IJ1a3 KOMOAKT-AUCK. YTo Bbl Habmogaere?
O0bsicuuTe HabM01aeMble siBJIeHU. ONUIINTE UHTEPPEPEHIINOHHYIO KApTUHY.

OmnbIT 4. Bo3pMuTE ¢ NOMOIIBIO NUHIIETA JIe3BUE 0€30MacHOW OpUTBBI M Harpeire ero Haj
IJIaMEHEM TOpeikU. 3apucyite HabI0JaeMyI0 KapTUHY
OTBeThTE Ha BOIIPOCHI:

1. Kaxkoe siBiieHue Bl HaOIOMATINA?

2. Kak ero Mo>xHo 0OBbsICHUTB?

3. Kakue mBera, W B KakoM TMOpPSAKE TMOSBIAIOTCS HAa TOBEPXHOCTH JIE3BHS TPU €T0
HarpeBaHuu?

OmeiT 5. [TocMoTpHTE CKBO3b KalPOHOBYIO TKaHb Ha HUTH ropsmel jammnsl. [loBopaunBas
TKaHb BOKPYI' OCH, J00eWTech 4eTKOM Au(pakMOHHONW KapTHHBI B BHJE ABYX CKPELICHHBIX IMOJ
MPSIMBIM YTJIOM AU(PPAKIMOHHBIX MOJI0C. 3apucyiTe HabI0 aeMblii AUPPAKITMNOHHBIN KPECT.

OmnpiT 6. [IponabronaiiTe 1Be MUPPAKIIMOHHbIE KAPTUHBI IPU PACCMOTPEHUHU HUTH TopsiIeit
JIAMTIBI Yepe3 IIeb, 00pa30BaHHYIO TYOKaMH ITaHTeHIUPKYIs (mpu mupune memu 0,05 mm u 0,8
MM). OnummTe M3MEHEHHE XapakTepa HHTEpPPEpPEHLMOHHON KapTHHBI NMPH IJIABHOM IOBOPOTE
MITAaHTCHIIUPKYJIST BOKPYT BEpTUKAIbHON ocH (Tipu mupuHe menu 0,8 Mm). DTOT OIBIT TOBTOPUTE C
JBYMS JIE3BHSIMU, TIPUKAB UX JAPYT K Apyry. Onummre Xxapakrep MHTEp()EepeHIINOHHON KapTUHBI.
3anumuTe BbIBOABI. YKaXKUTE, B KAKUX M3 MPOAEIAHHBIX BaMHU OIBITOB HAOIIOAATIOCH SBICHHE
uHTepdepermun? qudppaxun?

PA3JIEJI 5. 3BOJIIOIIAA BCEJJEHHOM
Tema 5.2. DBosouus 3Be31. ['unoresa npoucxoxaeHuss CoaHe4YHOH CHCTEMBbI.
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IpakTnuyeckoe 3aganme Ne 1. «IBoswuus 3Be3a. I'mmore3a npoucxoxaenuss CoJiHedHOH
CHCTEMBI».
Pemenne 3ana4 «IBoawonus 38e31. ['mnoresa npoucxoxaenus CoJaHeYHOH CHCTEMbI».

1. SIpKOCTh COJIHEYHOM KOPOHBI COCTABIISCT NPHUMEPHO 107° or spkoctn Connma. Ona
CBETUTCA 3a cueT paccestHus ceera ConHIa Ha CBOOOIHBIX AeKTpoHaxX. OLeHnTe MacCcy COTHEUHON
KOPOHBI.

2. Haiinure nuHEWHBINA pagnyc KPYIrioro COJTHEYHOTO MATHA, KOTOPOE BBI3BIBAIIO OBl TAKOE Ke
nasenue sipkoctu CoiHIa Ha 3emiie, KOTOpoe HAaOMI0aeTcs BO BpeMs MPOXOxaAeHUs BeHeps! mo
mucky Comnna. Temneparypa B conneunom natae papaa 4200 K, ono naxoautcs B nentpe aucka

Comnna. [Toremaenuem aucka CosHIIa K Kparo IpeHeOpeyb.

3. Kak n3menunacey Obl BUIMMast 3B€3/1Has1 BennurHa JIyHbI B IOJTHOIYHHUE, €CIIU ObI ee anpbeno
YBEJIMYUIIOCH TI0 CPABHEHHIO C COBPEMEHHBIM B TpH pa3a?

4. Uemy paBHa TeMIiepatypa moBepxHOCTH JIyHbI B [10ICOITHEYHON TOUKeE?

S. B 2000 2. 6bina oTkpbiTa OuepemHas Majas IUIAHETAa U3 CEMEHCTBA TPAHCHENTYHOBBIX

nnanet «[Lrytuno» («[lnyTonunku»), kotopas umeet auamerp D = 650 xm, ee paccrosnue or
Comnua B adennn o = 3,6 Mp0 kM, a B nepurennn — Ty = 2,7 MaApO Kkm. Onpenennts

MakcuMaibHbIN Oneck [lmyTuHO npu HabmoneHUsIX ¢ 3eMiH (BIUSIHUE aTMOC(EPHI HE YUUTHIBATD),
TIPH yCIIOBHH, 4TO Kod(durment orpaxenns ot mosepxrocty mianerst A = 0,2 .

6. IIpe/monokuM, 4TO BOKPYT 3BE3/Ibl C TEMIEpaTypol I M cpefHeidl MIOTHOCTBIO s
IBIDKETCs 1iaHeTa. [lycTh oHa He nMeeT aTMocepbl, oOpallieHa K 3Be3/1¢ OJJHOM CTOPOHOH U MMeeT
Takoe ke ansdeno A, uto u y Jlynsl. Uemy paBeH mepuos oOpaleHus 3Toi MIaHeThl Mo opoute,
€CIIi TeMIlepaTypa Ha ee MOBEpPXHOCTH Takas ke, kak Ha Jlyne? Kax 3aBucuT Temmeparypa Ha
MOBEPXHOCTHU IUIaHEThl OT 3eHUTHOro paccrostHusa ConHua? CuuTaercs,, 4TO U 3Be37a, U IJIaHeTa
U3JTY4al0T Kak abCOIFOTHO YEPHOE TEJIO.

7. 14 Hos6pst 2003 roga Oblia OTKpbITa KapiukoBas IulaHeta CenHa, paauyc KOTOPOH
coctraisier npumepHo 750 kM. Ee MunumanbHoe ypanmenue ot ConHIla coctaBiser 76 a.e.
(acTpoHOMHUYECKUX €AMHUL), a HanbosbIiee — 960 a.e. CpaBuute O1eck Connua Ha CeniHe B adenuu
¢ 6ieckom Jlynbl Ha 3emute.

8. Ox3omnanera Corot-Exo-7, orkpeitas 3.02.2009 no TpaH3uTy npu noMouy (hpaHIly3cKoH
kocmuueckorr oocepatopun COROT, MeHee yeM B Ba pa3a MPEBOCXOAUT 3EMITIO TIO THAMETPY, a
€e Macca COMoCTaBUMa ¢ 3eMHOW. DK30IJIaHeTa COBEPILIAET MOJIHBIH 000pOT BOKPYT 3B€3/1bl (OU€Hb
noxoxed Ha ComnHie) nmpumepHo 3a 20 dacoB. OueHuTe TeMmIlepaTypy Ha MOBEPXHOCTH ITOU
9K30IUIaHeThl. YTO 0KuAaeT ee B Oyayiem?

9. B eBponetickoit F0xuoii O6cepsatopun (ESO) cozmaercs OWL («Upe3BbrdaitHO 0OJIBINOMN
TEJIECKOI») ¢ tuameTpoM 3epkana 100 M 1 1udpakIIHOHHBIM Ka4€CTBOM M300paKEeHUs B ONTHYECKOM
nurarazoHe. MokHO Ji OyJIeT ¢ IIOMOIIBIO 3TOTO TeJIeCKONa YBUACTh XOTs OBl OTJeNbHBIC MISTHA Ha

3BC3¢C acen A KaK HPOTAKCHHBIC OOBEKTEHI. 3B63I[a acen A — 3B€3Ja, OUYCHb ITOXOXKas Ha

CoINHIle M HAXO/AIIAACS OT HETO Ha PACCTOSHUH puMepHo 1,3 1K .

10. OneHnTe YacTOTHBIN aUamna3oH, B KOTOPOM MOXKET paboTaTh paauoTeTIeCKOM-pedIeKTop
maamerpom D =10 m, crenannsrii u3 MeTanmmueckoii ceTku ¢ sueiikamu 1 cm.

11. 3Be3na Kamemia oTHOCHUTCS K TOMY K€ CHEKTpalibHOMY Kiaccy, uto u ConHue. PaccrosiHue

m
10 Hee paBHO I = 131Kk, a na Hamem HeGe oHa BeaMT Kak 3Besga M =0,1". Ha xakom
o 3
paccrosiHuu ot Kanemisl J0KHA HaXOJUTHCS TUIAHETA CO CPEIHEN IIOTHOCTHIO le/cem , UTOOBI
YCIIOBHS Ha €€ MOBEPXHOCTH ObUIN CXO0XKH ¢ 3eMHbIMU? Kakas macca 1omKHa OBITh Y 3TOU MIaHEThI?

m
12. B xenThix tydax 38e3a6l A u B ceraT omunakoso, a B kpacubix myuax 3Besna B ma 0,1

apue, ueM 3Be3na A . Kakas u3 3e3q ropsuee?
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13. B nanexoit ramakThke BCIBIXHYJIa CBEpPXHOBas 3Be3na. Ee OJeck B MaKCHMyME COCTaBHUI
m .
m = 22" JIunus Bogoposa H B> HaGIIO1aBIIAsCA B €e CIeKTpe coBMecTHnach ¢ nmaneii H o

1a00paTOpPHOro BoJOpoJHOro cranaapra. Kakoil Gneck uMena Obl 3Ta cBEpXHOBasl, €cM Obl OHa
Haxoaunach BOMM3M IleHTpa Hamed [amaktukm, Ha paccrosuum [, = 8 knx or Conuua?

Jla6oparopusie amuHbl BotH nuanid H ., H B PaBHbI ﬂa =6563A° u A 8 = 4861 A°,

KM

noctostanas Xa66ma H = 70———- Mex3BesmHbIM M MeKraJakTHYECKUM TIOTJIOIIEHHEM
c - Mnx

npeHeOpeub.

14. Y 3aTMeHHOI epeMeHHOH 3Be3 bl INTyOHHA ITIABHOTO M BTOPUYHOT'O MUHUMYMOB COCTaBIISCT

m m
COOTBCTCTBCHHO 0,55 n O,ll . OnpenenHTe, €CJIM 3TO BO3MOKHO: OTHOIICHHUEC MAaCC, OTHOIIICHUC

pannycoB, OTHOIIEHHE S((EKTUBHBIX TEMIEpaTyp M OTHOIICHHWE CBETUMOCTEH IBYX 3BE3,
BXOJAIIUX B cucTeMy. IloTeMHeHneM TMCKOB 3Be3]] K Kparo IpeHeOpeyb.

15.  Ha ceseprom mebe 2000 3Besn 6 -it Buammoit 3Be31HOM BemmumHBL Bo CKONBKO pa3 MX

o m
06H_II/II/I CBCT CUJIBHEC CBCTa CI/IpI/cha, Oeck KOTOpOro — 1,46 ?

16. B muianerapHoil TYMaHHOCTH HaOJIOJIAIOTCSA OYEHb SIPKUE «HEOYNSIpHBIC» TUHUM a30Ta U
KHCIIOpOJ1a. Y CIIOBHEM MX BOSHHUKHOBEHHSI SIBJIICTCS TO, UTO 332 BPeMsI HAX0KJICHHUS B BO30YKICHHOM
COCTOSTHUM aTOM HE JIOJKEH CTOJKHYTHCS HH C OJTHUM 3JIEKTPOHOM OKpYyKaroleil cpeapl. OueHure
CPEIHIOI0 KOHILIEHTPAIMIO 3JIEKTPOHOB B IIJIAHETAPHOM TYMaHHOCTH, €CJIM HU3BECTHO, UYTO IO

OTHOCHTENbHOI MHTeHCHBHOCTH 5THX Juauit Temneparypa cocrasager 10000 K | a Bpems xusun
okono 950 cexyna. DddekTHBHOE ceueHMe B3aMMOJEHCTBHS aToMa C DIEKTPOHOM paBHO
10 -16 2

M .
17. C camoro Kpasi GOJIBIIOi CIIHPaIbHON raJaKTHKH, yIaleHHOMH oT Hac Ha 2 MNK w BuanMoit

(e] )
Ha 3emie «c peGpa» Kak TOHKAas HUTh pa3MepoM 1°, GbLN TONYYeH PajMOCHTHAN, MOXOXHH Ha
TO3BIBHBIE Aanekoil ruBmmmamuy. C MOMOIIBI0 Teleckorna ¢ (GOKYCHBIM paccTOSHHEM 2 M u

I[H(l)p&KHHOHHOfI pPEeHICTKH € pa3pClIICHUECM ,Ll = SAO / MM CO LICJIbIO, HaHpaBHCHHOﬁ BI0OJIb OCHU
i 5500 A°
TaJJaKTHUKH, ObLI MOJIY4YCH €€ CIICKTD. JIMHUK B JKEITO-3€I€HOM 4YacTh CIICKTpPa

OKa3aJIiCh HAKIOHEHHBIMH MO YIIIOM ¢ = D°K HOpMankHOMY MOJOXKEHHI0. B Kakyro o6nacTh
TaJIaKTUKHU HY>KHO MTOCIIaTh OTBETHBINM CUTHAN JAalieKoi nuBuan3anuu? OpOuThl 3Be3/] BOKPYT IIEHTpa
TATAKTUKU CUUTATH KPYTOBBIMH.

m
18. Cromnenne ranaktuk cocrout u3z 10 000 oxmnaxossix ranaktuk ¢ 6ineckom 18 kaxmas.
Bce ckomuienne Ha 3eMHOM He0Oe UMEET YTIIOBOM AHaAMETP 5°, CrniekTpalibHble U3MEpPEHUS TOKa3alIu,
YTO KPacHOE CMEIIEHUE CKOIJIEHUSI COCTABIISIECT 0,1, a Pa3HOCTh JIYYEBBIX CKOPOCTEHW OTAEIBbHBIX

TaJJaKTHUK U J'Iy‘-ICBOfI CKOPOCTH CKOIUICHUSA HOCTUTACT * 500 KM / C. OHpC,Z[eJII/ITB BKJIaJ, TEMHOM

MaTepUHU B Maccy cKoruieHHsl. CuuTaiite, 4To BCe rajlaKTUKU COCTOST U3 3B€3]1, MOoX0kuX Ha ComHIle.
19. Onennre maccy I'amakTuku o paccrosgauio CosHIAa OT HeHTpa ['alakTUKKU U CKOPOCTH €ro
JBYDKEHUS 110 TaaKTUYEeCKOH opOuTe.

20. Ilupuna muaun H B (1 = 4863 AO) B CIEKTpe sjupa cei(epTOBCKOl TralakTUKu

[e]
cocrapimser okomo 30 A . Kakos pa3dpoc XapaKTEepHBIX CKOPOCTEH MABIIKEHHUS OO0JIaKOB
M3JIYYaIoIIero ra3a B iApe 3TOM raJlaKTUKKU?

2.2. 3apaHus 1J1s1 MPOMEKYTOYHOI aTTecTalNu
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Bonpocut k ougpgpepenyuposannomy 3auemy

CoNoA~WNE

PRERPRRERPRRERRREE
CoONO O~ WNEO

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Kunemaruka maTepuaibHON TOUKH.

DHeprus, Macca U UMITYJIbC (POTOHA.

JlaBiaeHwue cBeTa.

Omzitel Jlebenesa.

Dddext Komnrona.

Junanextuueckoe eAMHCTBO KOPIYCKYJISPHBIX U BOJTHOBBIX CBOMCTB MU3JTy4YCHHUS.
VYTII0BBIE XapaKTEPUCTUKHU ABUKEHUS: YTOJI IOBOPOTA, YTIIOBBIE CKOPOCTh U YCKOPEHHUE.
CBs13b JINHEWHBIX U YTJIOBBIX BEJIMYHUH.

VYpaBHeHUE TBUKCHUS.

. 3axoHn Dapaes.

. [IpaBuino Jlenna.

. CaMOUHTYKIIHS.

. B3auMHas nnnykuus.

. UIHIyKTUBHOCTb.

. BuxpeBoe s5ekTpuueckoe moe.

. BuxpeBble TOKH.

. 'a30BbI€ 3aKOHBI, ypaBHEHHUE COCTOSIHUS UACAIBHOIO rasa.

. Pacnpenenenne Makcpemna. M3mepenue ckopocreir Mousekyn (ombiTel  IltepHa

DIbIPUIKA).

bapomerpuueckas ¢popmyina, pacnpenenenue bonbinmana, onbite [leppena.
Hanpsixenue u 2./1.C.

3akoH OMa B uHTerpajibHoil popme u nuddepeHuransHoM popme.

PaboTa 1 MOITHOCTH TOKa.

3axonbl Kupxroda.

ITpononpHBIE U IONIEPEYHBIE BOIHBI.

YpaBHEHHE INTIOCKOM TAPMOHUYECKON BOJIHBI.

Wutepdepeniys u audpaxiiyst BOJIH.

Crtpoenue KUAKOCTEH, OIMKHUN TOPSIOK.

[ToBEpXHOCTHBIN €101, TOBEPXHOCTHOE HATSHKEHUE, KATMJUIIPHBIC SIBJICHUSL.
Ctpoenue TBEPIBIX Tel

PenaruBucTckuii uMmynbc, pensaTuBUcTcKas popma BToporo 3akoHa HerotoHa.
B3anmocBs3b Macchl M SHEPTUU.

MarauTHblE MOMEHTBI JIEKTPOHA U aTOMA.

Hamargnunsanue BemiecTsa.

Knaccugukaius BemecTB o MarHuTHBIM CBOHCTBAM.

®eppomaraeTusMm. OeppUTHI.

MOoOMEHT HHEpLIMH, MOMEHT UMITyJIbCa TBEPJOTO TENa.

3aKOH COXpaHEeHHsI MOMEHTa UMITyJIbCa TBEPIOTO Tea.

['upockonuyeckuit 3P exT.

KBanTOBas onTuka.

TennoBoe u3nyyeHue, ero 0COOEHHOCTH M XapaKTEPUCTHKH.

AOCOIFOTHO YE€pHOE TETIO.

3akon Kupxroda.

3akon Credana-bonbnmana.

Pacnpenenenne sHEPTUU B CIIEKTPE U3TYUCHHUsI aOCOIIOTHO YEPHOTO TeIa.
3axkoH BuHa.

Kunemarnka BpamareabHOTro 1 Koie0aTeIbHOTo IBUKECHUS MaTepHaIbHON TOUKH
CoBpemenHas (pusnveckasi KapTuHa MUPA.

Hepapxus cTpyKTyp Marepuu, 3Boyronus BeeneHHo.

®dusndeckas KapTuHa MUpa Kak Guinocodckast KaTeropus.

u
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50. 'apMOHUYECKU U aHTAPMOHUYECKHH OCIUAIUISITOP.
51. CBoboaHbIe KOJIEOaHHsI U MX YPABHEHUE JIBUKCHUS.
52. CoOCTBEHHAs YacTOTa U SHEPT s KOJIeOaHMIA.

53. 3aryxatomue KonedaHusi. AHTAPMOHU3M.

54. TTapameTpsbl 3aTyXaHus KOJICOAHUA.

55. PagnoakTUBHOCTD U €€ BUEL.

56. 3aK0H paanOaKTUBHOTO pacraja.

57. AKTUBHOCTh HICTOYHUKOB U3JTyYCHHUSI.

58. IIpoucxoxeHue U 3aKOHOMEPHOCTH alb(a-, 0eTa- U raMMa-u3JIy4eHU aTOMHBIX SJEp.
59. SlnepHbie peakuu ¥ 3aKOHBI COXPAHCHUS.

60. Peakmus aenenus siapa.

3. Kpurepuu oneHuBaHUs
Kpumepuu oyenusanusn evinoiHeHus 3a0aAHUll NPAKMUYECKUX 3AHAMUIL
Ouenka "omauuno” — 3agaHue BBIIIOJHEHO B IIOJIHOM 00BbEME, JaHbl IPABUIbHBIE OTBETHI Ha
9
KOHTPOJIbHBIE BOIIPOCHI, C/IETIAHbI JIOTHUYECKH TOYHBIE BBIBOIBI.
Orenka "xopowo"” — 3a7aHue BBIIOJHEHO B IIOJJHOM 00bEME, JaHbl IPaBUJILHBIE OTBETHI Ha
b
KOHTPOJIbHBIE BOIIPOCHI, HE BCE BHIBOJIBI JIOTHYECKH TOUHBI U TIPABUIIHHBI.
Ouenka "yoosremsopumenvHo” — 3a7aHu€e BBIIIOJIHEHO B IIOJIHOM O0BEME, €CTh OIIMOKH B
b
OTBETaX Ha KOHTPOJIbHBIE BOIIPOCHI, HE BCE BBIBOJIbI IIPABUJILHEIE.
Ouenka "HeyodosnemeopumenvHo” — 3ajaHie HE BBIIIOJIHEHO, OTBETOB HET, BHIBOJIOB HET.
b b

Kpumepuu oyenueanus ¢vinonnenus 3a0anuii no peuieHuio 3a0ay

OreHKa «OTJIMYHO» BBICTABIISETCS, €CIIM PaboTa BBIMOJIHEHA CAMOCTOSITCIIEHO B TIOJTHOM
o0Beme ¢ coOmoIeHneM HE00XOJUMOM TTOCIEeI0BATEILHOCTH MPOBEACHUS ONBITOB U U3MEPEHUIA; B
MPEJICTABJICHHOM OTYETe MPABHIBLHO M aKKYPATHO BBIMOJIHECHBI BCE 3aIHUCH, TaOJUIBI, PUCYHKH,
yepTeku, TrpauKd, BHUUCICHHS U CIelNaH BBIBOA, a TaKXKe INPEJICTaBICHbI OTBETHl Ha
JIOTIOTHATEITLHBIC BOTIPOCHI.

OreHKa «X0pOII0» BBHICTABISIETCS B TOM Cllydae, €ClIi BHIMOJTHEHBI TPeOOBAHUS K OIIEHKE 5,
HO: OBLJIO TOMYIIEHO JIBa-TPU HE0UEeTa, WM He 00yiee OAHOM HErpyOoi OMMOKH U OJHOTO
HEeJ0YeTa, WIH B Ipoliecce paboThl 00palialnuch K MpernojaBaTelto 3a KOHCYIbTallueH.

OreHKa «yA0BJIETBOPUTEIBLHO» BBICTABIISCTCS B TOM Cllydae, €Clid padoTa BEHITIOJTHEHA HE
MOJIHOCTBIO, HO 00BEM BBIITOJHEHHOM YaCTH TAaKOB, YTO MOYKHO CJIE€NIaTh BBIBOJBI, HJIM €CIIH B XOJIE
MIPOBEJICHUS OIBITA K U3MEPCHHI OBLITH JIONMYIICHBI CIICYIOIINE ONTUOKH:

a) OTIBIT MPOBOJUIICS B HEPAIMOHATBLHBIX YCIOBHUSAX, YTO MPUBETIO K TOTYYEHHUIO PE3yIbTaTOB
¢ OOJIBITIEH OTPENTHOCTHIO;

0) WK B oTYeTE OBLITU JIOMYIICHBI B O0IIEH CI0KHOCTH HE OoJiee IBYX OIMUOOK, a, IMEHHO, B
3aMHACSAX SMHHI] H3MEPEHUS, B BRIYUCICHUAX, TpauKax, TA0IHIIAX, CXeMax, He TPUHITUITHAITBHOTO
JUTSL TAaHHOM paboThI XapakTepa, He TMOBIHUSBIINX HA PE3YIbTAT BHITIOTHEHHS.

OreHKa «HeYT0BJIETBOPUTEIbHO» CTAaBUTCS B TOM CIIy4ae, €clid: paboTa BBITIOJIHEHA HE
MOJTHOCTHIO, U 00BEM BBITIOJTHEHHOMN YacTH pa0dOThI HE TIO3BOJISIET CAENATh MPABUIBHBIC BHIBOIBI
WM B X0JI¢ pa0OTHI M B OTYETE OOHAPYKHITUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYCHHEIC B
TpeOOBaHUSIX K OI[EHKE «3».

Kpumepuu ouenusanusa ougpepenyuposannozo 3auema:
Ouenka "omauuno"” —
1. T'nyGokoe u mpoYHOE YCBOEHHE MTPOTrPAaMMHOTO MaTepHalia.
2. To4HOCTH 1 000CHOBAaHHOCTH BHIBOJIOB.
3. be3ommbo4HOE BHITIOJIHEHHE MPAKTHYECKOTO 3aJaHus.
4. TouHble, MOTHBIC U JIOTUYHBIE OTBETHI HA JJOTIOJTHUTEIHHBIC BOMPOCHI.
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Ouenka "xopowo" —

1.
2.

ouinera.

Noohkow

Xoporiee 3HaHHE POrPAMMHOTI0 MaTepHaa.
HenmocTaroyHo moHOE H3II0KEHHE TEOPETHYECKOTO BOMpOCa IK3aMEHAIIOHHOTO

Hanuuue He3HAaUUTEIHHBIX HETOYHOCTEH B YHOTPeOJIEHUN TEPMUHOB, KiIacCCU(PUKALINUH.
HenosHoTa npeacTaBaeHHOro HUIIOCTPATUBHOTO MaTeEpUaa.

TouHOCTh 1 00OCHOBAHHOCTH BBHIBOJIOB.

Jlorn4Hoe U310%KEHNE BOIIPOCA, COOTBETCTBUE U3JIOKEHUSI HAYYHOMY CTUJIIO.
Herpy0as ommn6ka npu BHIIOTHEHUH MPAKTUYECKOTO 3a/1aHUS.

Ornenka "yoosremsopumenvro” —

1.
2.

ouiera.

NG~ W

[ToBepxHOCTHOE YCBOEHHE IPOIPaMMHOI0 MaTepHalla.
HenoctaTouHo mMONHOE U3JI0KEHHE TEOPETUYECKOTO BOIMPOCa HSK3aMEHAIIMOHHOTO

3aTpyHEHUE B IPUBEICHUY IPUMEPOB, IOATBEPKAAOIIUX TEOPETUUECKUE TTOTOKEHUS.
Hannune nerounocteld B ynorpeOIeHuu TEPMUHOB, KilacCU(UKALIN.

Heymenue yetko copMynupoBaTh BHIBOIBI.

OTcyTCcTBHE HABBIKOB HAYYHOI'O CTHJISL M3JI0KEHUS.

['py6ast ommOKa B MPaKTUYECKOM 33aHUU.

Herounble 0TBETHI HA TONIOJIHUTEIBHBIE BOIIPOCHI.

Omuenka "neyodosremeopumenvho” —

1.

2.
3.
4

He3nanune 3Ha4YnTEIIFHON YacTH IIporpaMMHOI'0 MaTcpuraja.
HeyMeHl/Ie BBIJCINTD I''TAaBHOEC, CACTIATh BBIBOAbBI U O606H16HI/I$I.
pr6ble OIINOKH ITPU BBINTIOJIHCHUU MIPAKTHUYCCKOI'O 3aIaHU.
HeraBI/IJ'IBHBIG OTBETHI HA JOMMOJTHUTCIIBHBIC BOIIPOCHI.



