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1. Ilacmopt ¢oHaa OLIEHOYHBIX CPEICTB

1.1. O0JgacTb NpUMeHeHHUs

@OoH/T OLEHOYHBIX CPENCTB Ui MPOBEJACHHUS TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOH aTTecTaluu
oOyuaromuxcs (ganee — @OHA OILEHOYHBIX CPEACTB) MpeAHa3HA4YeH Ui MPOBEPKH pe3yJIbTaTOB
ocBoeHuss ydebHoi guciuminHel  COO.01.04 @usmka OCHOBHOM mpodeccuoHanbHON
o0pa3oBaTeNbHOW  MPOrpaMMbl  CPEJHEro  NpodecCHOHaIbHOro  oOpa3zoBaHus  (lanee —
oOpasoBarenbHasi nporpamma) mo crnenuaibHocTH 38.02.07 bankoBckoe €10, HampaBICHHOCTD
Opranu3anus KpeIUTHBIX U paCUeTHBIX OAHKOBCKUX OIEparvi.

dopmMa NpoOMEKYTOYHON aTTECTALUHU 110 CEMECTPAM.

CemecTp
BTOpPOit

®dopma aTTecTAIIUU
3ayeT ¢ OIEeHKOM

OcBoeHnue cojepxanus o0meoopasoBaTenbHol yueOHoH auctumumasl COO.01.04 dusnka

obecreunBaeT TOCTHKEHUE O0YIAFOIIMMHUCS CICAYIOMNUX PE3yJIbTaTOB:

Koa u HauMeHOBaHHe

HJ'[aHI/IpyeMBIe PE3yJbTaThbl 0CBOCHUA TUCIHHUILIMHbI

BBITIOJTHATH TaKyIO JIEATEIbHOCTH;
- HWHTEpEeC K pas3audyHbIM cdepam
poeCCUOHAIBHON NEATEIHLHOCTH,
OBnanenue YHUBEPCATbHBIMU
Y4eOHBIMH MMO3HABATEIBHBIMU
EUCTBUSIMU:

a) 6a30BbBIC JIOTHYECKHUE JICHCTBHS:

- CaMOCTOATENBHO (hOPMYITHPOBATH U
aKTyallu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

-yCTaHaBJIMBATh CYIIECTBEHHBII
HpI/I3HaK N OCHOBAHUA JUJIA
CpaBHEHMs,  KilacCHpHUKAUUd U
00001IIeHHS;

- ONpEAENATh LEIH ACATEIbHOCTH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTYDKCHHS,

- BBIBISAITH 3aKOHOMEPHOCTH U
MPOTUBOPEUHUS] B PacCMATPUBAEMBIX
SIBIICHHSIX

- BHOCHTH KOPPEKTHUBBI B
JIeSITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB UEISM,

(popmupyembIx Oomue JMcuunJIMHAPHbIE
KOMITeTeH Uil
OK 01. BeiGupats | B yactu Tpy10BOT0O BOCIIUTAHUSA: - chopMupoBaTh
CHOCOOBI PCIICHUS | - TOTOBHOCTh K TpPYJy, OCO3HAaHHE | IPEICTABICHUSA O POIU H
3a1a4 [IEHHOCTH MAacTepPCTBa, TPyAorooue; | Mecte PU3UKHA M aCTPOHOMHUH
npodeccruoHanbHOM - TOTOBHOCTD K AKTHBHOH | B COBPEMEHHOW  HAy4HOH
JIEATEIIbHOCTHU JIeSITeIbHOCTH TEXHOJIOTHYECKOM U | KapTHHE Mmupa, Y
MIPUMEHUTETHEHO K | counanbHoOM HAINpPaBJIEHHOCTH, | CHCTeMOOOpasyromeln  ponn
Pa3IMYHBIM KOHTEKCTaM | CIIOCOOHOCTH MHULMUPOBATh, | QU3HKH B Pa3BUTHHU
IUIAHKPOBAaTh M CAMOCTOSITEILHO | ECTECTBEHHBIX HAyK, TEXHUKH

U COBPCMCHHBIX TGXHOHOFHﬁ,

O BKIaJ€ pPOCCHUICKHUX U
3apyOeKHBIX

yYEHBIX-(DH3MKOB B Pa3BUTHE
HAYKH,; IIOHUMAHHUC
busnueckoi CYIIHOCTH
HaO0JII01aeMBIX SIBJICHUH
MHKPOMHpA, MaKpoOMHpa U

Meramupa; TMOHHMAaHUE DPOJIH
aCTPOHOMHUU B MPAKTUUYECKOU
NEeSTETPHOCTH  YeJOBeKa U
HalLHeHIeM
HAyYHO-TEXHHYECKOM
pa3BUTUH, poid (GUBUKH B
(dbopMUpPOBaHUH Kpyro3opa u
(yHKIIMOHATLHOM
IPaMOTHOCTH YEJIOBEKa st
pelieHus MPAKTUYECKHUX
3ajay;

- chopMHpOBATh  yMEHUS
peliaTh pacueTHbIe 3a/adyd C
SIBHO 3aJJaHHOW (U3UYECKOU

MOJIETIBIO, UCTIONB3YS
¢dusnueckue  3aKOHBI U
OPUHIMIBI,  HA  OCHOBE




OLICHUBATh  PUCKU  TOCIEACTBUI
NeSTEIILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIICHUE
NIPU PEUICHUH )KU3HEHHBIX MTPOOIIeM
0) 0a30BbIC  HCCIEIOBATCIBCKUE
IEUCTBUS:

- BJIAJICTh HaBBIKAMU
y4eOHO-UCCIIEA0BATEIbCKOM u
MIPOCKTHOM JCATEIIbHOCTH, HABBIKAMHU
paspenieHus mpoosem;

BBISIBIISAT  TIPUYUHHO-CIICACTBEHHBIC
CBS3M W aKTyallM3UPOBATh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOIUTh apryMeHTHI TUTST
JI0Ka3aTeIbCTBA CBOMX
YTBEP)KICHUM, 3a7aBaTh MapaMeTphI
Y KPUTEPUU PEIICHUS;

- aHAJTM3UPOBATH ITOIYICHHBIE B XOJI1€

peumieHuss  3aJa4d pe3yJbTaThl,
KPUTHYECKH OLICHUBATh ux
JOCTOBEPHOCTB, IIPOTHO3UPOBATH

U3MEHEHHE B HOBBIX yCIOBUSIX;
- yYMeTb TIEPEHOCHUTh 3HAaHHI B
MO3HABATENBHYI0 M TPAKTHYECKYIO
00J1aCTH KU3HEIEATEIbHOCTH;

- yMeTb WHTErPHPOBATH 3HAHHSI W3
Pa3HbIX IPEeIMETHBIX 00J1acTel;

- BBIJIBUTATh HOBEBIE HeH,
npejjaraTb OpUrHHAIbHBIC TTOIXOIbI
Y PEIICHHS;

- CIIOCOOHOCTH MX HCITOJIb30BaHUS B
MO3HABATeILHOM W COLIMAILHOM
MPaKTHKE.

aHanmM3a  YCJOBUS  3aJauu
BEIOMpATh bU3HYECKYTO
MO/IEJb, BBIJICIISTh
(¢U3UYECKUE BEIWYHMHBI U
(hopMyJITbl, HEOOXOIUMBIC IS
€e  pelIeHHs, TPOBOJUTH
pacueThb " OIICHUBATh
PEATbHOCTH MOJTyYEHHOTO
3HAYCHUS ¢buznveckoi
BEJIMYMHBI, pemiarhb
KayeCTBEHHBIC 3aja4u,
BEICTpanBas JIOTUYECKH

HEMPOTUBOPEUYHBYIO ILIETIOUKY
pacCcyXIeHHUl C OINopoll Ha
U3Yy4YECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH "
buznueckue SBICHUS;

- BJIQ/IETh
OCHOBOIIOJIararoMu
(bU3MYECKUMU TOHATUAMHU U
BECINM4YnHaMU,

XapaKTepU3yOIUMHU
¢busnveckue IIPOLIECCHI
(CBsI3aHHBIMH c
MEXaHUYECKUM JBIKEHHEM,
B3aUMOJICHCTBHEM Tel,
MEXaHUYECKUMHU

KOJICOAHUSIMH W BOJIHAMU;

ATOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM DJICKTPUUYECKUM U
MarHUTHBIM MOJISIMH,
ANEKTPUICCKUM TOKOM,
AIEKTPOMATrHUTHBIMU
KOJEOAHUSIMM W BOJHAMU;
OITHYECKUMH  SIBJICHUSIMH;
KBaHTOBBLIMU SIBJICHUSIMU,
CTPOEHHUEM aTOMa U AaTOMHOTO
sapa, PaJAHOAKTHBHOCTBIO);
BJIQJICHHE
OCHOBOIIOJIAraroIIUMH
ACTPOHOMUYECKUMHU
MOHSATHAMH, IO3BOJISIOIIUMHU
XapaKTEepPU30BaTh IMPOIIECCHI,
MIPOMCXOSAIINE HA 3BE3/Iax, B
3BE3IHBIX CHCTEMAX, B
MEXTAIaKTHISCKON  cpejie;
NBIJKEHHE HeOECHBIX Tell,
SBOJTIOLIHIO 3B€E3]I H
Bcenennolii;

- BIIAAETh
3aKOHOMEPHOCTSIMH,
3aKOHAMH U TCOPHUSIMU (3aKOH




BceMUpHOTro Tsarotenus, I, Il u
III 3akonsl HrploTOHA, 3aKOH

COXpAaHEHUS MEXaHUYECKOU
SHEPTUH, 3aKOH COXPaHCHUS
HAMITyJIbCa, TIPUHITATT
CYIEPHO3UIIMUA CUJI, TPUHIIUIT
PaBHOIIPABHOCTH
WHEPLHATbHBIX CHUCTEM
OTCYETA;

MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPUIO CTPOCHUS BELIECTBA,

ra3oBbl€ 3aKOHBI, IEPBBII
3aKOH TEPMOJUHAMUKHY;
3aKOH COXpaHEHHUs
ANIEKTPUYECKOTO 3apsija,

3akoH Kymona, 3akon Owma
JUISL yJacTKa I1emu, 3akoH OMa
JUI TIOJIHOW DJIEKTPUYECKOMN
1enw, 3akoH Jxoyns - JIena,
3aKOH AJIEKTPOMArHUTHON
WHIYKIIAW, 3aKOH COXPAaHCHUS

SHEPIHH, 3aKOH
MPSIMOJTUHEIHOTO

pacrpocTpaHeHHsI CBETa,
3aKOH  OTPa)KCHUS  CBETa,

3aKOH TIPEJIOMIJIEHHS CBETA;
3aKOH COXPaHEHUsl HHEPIUH,
3aKOH COXpaHCHUA UMITYJIbCa,
3aKOH COXpaHEHHUs
AIEKTPUYECKOTO 3apsna,
3aKOH COXPAaHEHHUSI MaCCOBOTO
yucna, nocryjgarel  bopa,
3aKOH PaauOaKTUBHOIO
pacraja); YBEpPEHHOE
HCIIOJIb30BAaHUE 3aKOHOB U
3aKOHOMEPHOCTEN npu
aHanuse buznueckux
SIBIICHHI 1 IIPOLIECCOB.

OK 02. Hcnonp3oBath
COBPEMEHHBIE CPEICTBA

MOUCKa, AaHalu3a U
MHTEpIpeTalnun
uHpOopManuy, U
nH(pOpPMaLlMOHHbIE
TEXHOJIOTUU s
BBINOJIHEHUS 3aj1a4
npodeccuOHATBLHON
JeSTeNbHOCTU

B oOnact 1EHHOCTH HAYYHOTO
MIO3HAHU:

- c(hOpMUPOBAHHOCTh
MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOIIECTBCHHOW MPAKTHKH,
OCHOBAHHOTO Ha JIHAJIOTe KYIBTYP,
CIIOCOOCTBYIOIIETO OCO3HaHHIO
CBOEr0 MeCTa B IIOJUKYJBTYPHOM
MHpE;

- COBEpILCHCTBOBAHUE SI3BIKOBOH M
YUTATEIbCKON KYJIBTYPBI KaK
CpeACTBa B3aUMOJICHCTBUS MEXIY
JIIOAbMU U ITO3HAHUWA MUDPa,

-yMETb YYUTBIBATh TPAHMIIBI
MIPUMEHEHUS M3Y4YECHHBIX
(hU3UIECKUX MOJICIICH:
MarepHuaibHas TOYKA,
HWHEeplLaIbHas cucreMa
OTCUCTa, MIACAITLHBIN I'a3;
MOJICIM  CTPOCHMS  Ta3oB,
KUJKOCTEH W TBEPABIX TEN,
TOYCYUHBIN AIEKTPUYECKUM
3apsi,  SAAepHas  MOJEIIb
aToMa, HYKJIOHHAas MOJIEJb
aTOMHOTO $iJIpa MNPH PEUICHUH
(bU3UYECKUX 3a7a4.




- OCO3HaHUE LICHHOCTH Hay4HOH
JESTEIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh IIPOECKTHYIO u
HCCIIEIOBATENIbCKYI0  IEATEIbHOCTD
HHIWBHUAYaJIbHO U B IPYIIIIE;

- OsnaseHwe  YHUBEPCAIbHBIMU
y4eOHBIMU 03HABAaTEIbHLIMU
JIEUCTBUSIMU:

B) pabota ¢ nHpopmaIuen:

- BIAJEThb HaBBIKAMU MOJyUYEHUS
WHPOPMALINN U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOSITENILHO
OCYWIECTBIISITh ~ TIOWUCK,  aHAJu3,
CUCTEMAaTHU3AlMI0 U HWHTEPIPETAIIIO
nH(OPMAIUK PA3IUYHBIX BUIOB U
dbopM mpecTaBICHHUS,

- CO3/1aBaTh TEKCTbl B Pa3IMYHBIX
dbopmaTax ¢ y4YETOM Ha3HAYCHUS
nH(pOpPMaIIUU U TIEIEBON ayAUTOPHH,
BbIOMpass  onTUMaibHyl0  (opmy
MIPEJICTABICHUS U BU3YaIH3alu;

- OLICHHBATH JIOCTOBEPHOCTb,
JETUTUMHOCTh  WH(popMarum, ee
COOTBETCTBHE MIPaBOBBIM u
MOpPAJIbEHO-3THYECKUM HOpMaM;

- UCTIOJIb30BaTh cpeacTsa
UH(OPMALIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
peleHnu KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpraHU3aIMOHHBIX 3a1a4 c
coOIoAeHUEM TpeboBaHu
SPrOHOMHUKH, TEXHUKHU
0C30ITacHOCTH, TUTUCHEI,
pecypcocOepexeHns, NpaBOBBIX H
THYECKUX HOPM, HOPM
nH(OPMALMOHHON OE30MaCHOCTH;

- BJIaJIeTh HaBbIKAMU PACIO3HABAHUS

" 3alIUThI nH(popmanuu,
nH(MOPMAIMOHHON 0e30MmacHOCTH
JIUIHOCTH.

OK 03. [InanupoBaTh U
peann30BHIBATH
cOOCTBEHHOE
npoeCcCHuOHAIbHOE U
JUYHOCTHOE pa3BUTHE,
NPEINPUHIMATEIBCKY IO

JeSTEIbHOCTh B
npodeccrnoHanbHOM
chepe, HCHOIB30BATH

3HaHUS MO (UHAHCOBOU
IPaMOTHOCTH B

B o6mactu nyXOBHO-HPABCTBEHHOTO
BOCITMTAHUS:

- c(hopMUPOBAHHOCTH
HpaBCTBCHHOI'O CO3HaHHA,
TUYECKOTO ITOBEICHUS;

- CIIOCOOHOCTH OIICHUBAThH CUTYAITHIO
U IIPUHUMATh OCO3HAHHBIC PCHICHM,
OPUEHTHPYSCh Ha
MOpPaJIbHO-HPABCTBCHHBLIC HOPMBI H
LIEHHOCTH;

- BIIAJIETh OCHOBHBIMH
METOJIaMU Hay4HOTO
MMO3HAHMUSI, UCTIOIB3YEMBIMHU B
¢u3nKe: MPOBOAUTH MpsIMbIE

U KOCBEHHBIE  HM3MEPEHMS
(bU3UIeCKUX BEJINYMH,
BEIOMpas ONTUMATbHBIN
croco0 U3MEPECHHUS u
UCIIOJIB3YS U3BECTHBIE
METO/IbI OLICHKHU
IIOTPEHIHOCTE  M3MEpEHUH,




PA3JIMYIHBIX JKHU3HCHHBIX
CUTyalusIx

- OCO3HAaHME JIMYHOIO BKJIaJa B
MOCTPOCHHE YCTOMYUBOTO OYIyIIEro;
- OTBETCTBEHHOE OTHOLIEHUE K CBOUM
poauTensM U (WIM) APYTUM 4IeHaM
CEMbHU, CO3JIaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATHUS LIEHHOCTEU
CEMENUHOHN XM3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Pocenn;

OBnanenue YHUBEPCAIbHBIMHU
PEryJsSTUBHBIMU JICHCTBUIMU:

a) caMOOpraHU3aIIHs:

- CaMOCTOSITEIBHO ~ OCYIIECTBIIATh
MO3HABATEIbHYIO JeSITeJIbHOCTD,
BBISIBJISITH  [IPOOJIEMBI, CTaBUTh H
dbopMyIHpOBaThH COOCTBEHHBIC
3a7a4u B 00pa3oBaTeNbHOM
ACATCIIBHOCTHU u JKU3HCHHBIX
CHUTYaITUSIX;

- CaMOCTOSITEIBHO COCTAaBIATH IUIAH
pelieHns NOpoOJeMbl €  yYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;

- J1aBaTh OLICHKY HOBBIM CUTYyalUsIM;
CIOCOOCTBOBaTh (HOPMUPOBAHUIO U
MIPOSIBJICHUIO IHPOKON JPYIHLIMH B

pa3HbIX obmacTsx 3HAHUM,
MMOCTOSIHHO MOBBIIIATH CBOM
o0Opa3oBaTeNbHbI W  KYJIbTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb!
UCIIOJIb30BaTh IpHUEMBI pediexcun

JUIsL  OIICHKU CHTyalluH, BBIOOpA
BEPHOTO PEIICHHUS;
-yMETh  OIICHMBAaTh  PUCKH U

CBOCBPCMCHHO IMPHHHUMATh PCUHICHUA
10 UX CHUIKCHUIO,

B)  OMOIMOHAJIBHBIA  WHTEJUICKT,
Mperoaararomumi
c(hOpMHUPOBAHHOCTb:

BHYTpPECHHEH MOTHBAIIUH,
BKJIFOYAIOIIEN CTPEMIICHHE K
JOCTHKEHUIO LeJIM M yCHexy,
OIITHIMH3M, MHUIIMATUBHOCTD,
YyMEHHE JeHWCTBOBATb, MCXOIS U3
CBOHX BO3MOKHOCTEI,

- SMIIaTHUH, BKITIOYAIOIICH
CIOCOOHOCTh IMOHUMAaTh

SMOLIMOHAJIBHOE COCTOSHUE NPYI'uX,
YYUTBIBATh €r0 MPHU OCYIIECTBICHUHN
KOMMYHHKAIIUH, CIOCOOHOCTh K
COYYBCTBHIO M CONECPEIKMBAHUIO;

IPOBOJIUTH UCCIIeIOBaHNE
3aBUCUMOCTEH  (hU3MUYECKHX
BEJIMYMH C MHCHOJIb30BAHUEM
MPSIMBIX U3MEpPEHHU,
OOBSICHATh MIOJIyYCHHBbIE
pe3yJbTaTHI, UCTIONB3YS

(bI/I3I/I‘leCKI/Ie TCOPHUU, 3dKOHBI
U IIOHATHA, U ACJ1aTh BBIBOAbI,

COOJTI01aTh npaBuiia
Oe3omacHoro  TpyAa  TpHU
NPOBEJICHUU HCCIICIOBAHUI B
paMKax y4eOHOTO
IKCIIEPUMEHTA u
y4e0HO-HUCCIIEeI0BATENbCKON

JeSITEIbHOCTH c

MCTIOJIb30BaHNEM U (POBBIX




COIIMAIIBHBIX HABBIKOB, BKITFOYAIOIINX
CTIIOCOOHOCTh BBICTPAUBATh
OTHOLICHUSI C JPYTHMH JIIOABMH,
3a00THTHCS, TPOSIBIATH HHTEPEC U
paspeniatb KOHQIUKTHL.

OK 04. DddexruBno
B3aUMO/JICHCTBOBATh U
paboTaTth B KOJUICKTHUBE
U KOMaHjie

- TOTOBHOCTh M CIIOCOOHOCTH K
o0pa3oBaHHI0O W  CaMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH "
CaMOOMPEIEICHHUIO; -OBJIaJICHHE
HaBBIKaMU
y4eOHO-UCCIIeI0BATENbCKOM,
IIPOEKTHOMN u COLIMAJIBHOU
NeSITeNIbHOCTH;

OBnanenue YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU JICHCTBUSIMMU:
0) cOBMECTHasl I€ITEIbHOCTD:

- TOHUMATh W  UCHOJB30BaTh
MperMyIIecTBa KOMaHIHON U
WHIUBUTyTbHOU PaOOTHI;

- I[PUHUMATh LEIM COBMECTHOH
NeSITeIbHOCTH, OpPTaHW30BBIBATH U
KOOPJMHHUPOBATH JEHCTBUS MO €€
JOCTHKEHHIO:  COCTaBIIATH  IUIaH
JEUCTBUM, PpACOPEACISTh PpPOJIU  C
y4eToM MHEHUI Y4aCTHUKOB
o0cyX1aTh pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPIWMHHUPOBATH M BBHINOIHATH
paboTy B YCIOBHUSAX pEaJbHOTO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIISATh MO3UTHUBHOE
CTpaTeruyecKoe MOBEJICHUE B
Pa3IMYHBIX CHTYAIWsX, IPOSBIIATH
TBOPUYECTBO M BOOOpaxKeHHE, OBITH
WHUITUATHBHBIM

Osnanenue YHUBEPCATHLHBIMU
PETYIISITHBHBIMU JICHCTBHSIMH

I') MPUHATHE ce0sl U IPYTUX JIOICH:

- MPUHUMATh MOTHBBI M apryMEHTHI
OpYrux  JIIOJE€W  TpU  aHaIU3e
pE3yNbTATOB JIEATENbHOCTH;

- MpHU3HABaTh CBOE MpPaBO U TPaBO
JIPYTHUX JII0JIeH Ha OMIMOKH;
pa3BUBaTh CMOCOOHOCTH TOHHMMATH
MUD C O3ULIMH IPYTOro YeJIOBeKa.

- OBJIA/IETh
paboratb B
BBIMIOJIHEHUEM  Pa3JIMYHBIX
COIMAJIbHBIX poei,
IUTAHUPOBATH PaOOTY TPYIIIIHL,
palMOHAIBHO  PACHPEACIIATh
JeSITETTLHOCTD B
HECTaHJAPTHBIX CHTYyalusX,
aJIeKBaTHO OIICHWBATh BKIIA[
KaXJIOr0 M3  YYaCTHUKOB
TPYIIIIBI B pereHue
paccMmarpuBaeMoit
IPOOJIEMBI.

YMEHUSIMU
rpynmne ¢

OK 05. OcymectBisiTh
YCTHYIO U MHUCHBMEHHYIO
KOMMYHHUKAITUIO Ha
roCyJIapCTBEHHOM

SI3BIKE Poccuiickoit
denepallii ¢ YICTOM

B o0jacTu ICTETUYECKOTO
BOCIIMUTAHUSA .

- OCTETUYECKOE OTHOIICHHWE K MHpY,
BKJIIOYast ACTETHKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (HU3HUECKOH
HayKe;

- YMETh pacro3HaBatb
(dhuznveckue SIBJICHUS
(poriecchl) U OOBIICHITH UX HA
OCHOBE W3YYCHHBIX 3aKOHOB:
paBHOMEpPHOE u
PaBHOYCKOpEHHOE




0COOEHHOCTEM - CIOCOOHOCTD BOCIIPHHUMATH | IPSMOJIMHEHHOE  JIBIKCHHE,
COLMAJILHOTO U | pa3nu4HbIe BUJIBI UCKYCCTBA, | CBOOOHOE  TajgeHue  Tell,
KYJIBTYPHOI'O KOHTEKCTa Tpaaluouu MW TBOPYCCTBO CBOCro M | ABMIKCHHUE 110 OKPYXKHOCTH,
IpyTUX HapOJOB, OILIyIIATh | MHEPILIMS, B3aUMOJICHCTBHE TET,
HMOIMOHAIEHOE BO3JICHCTBHE | KoeOaTeIbHOE JIBUKCHHE,
HCKYCCTBA; pe3oHaHc, BOJIHOBOE
- yOeXIEeHHOCTb B 3HAUYMMOCTH ISl | TBUXKEHUC; maddysus,
JINYHOCTH u obmecTBa | OpoyHOBCKOE JIBIDKEHUE,
OTEYECTBEHHOTO " MHUPOBOTO | CTpOeHHE KUIKOCTEH u
WCKYCCTBa, JTHUYECKMX KYJIbTYPHBIX | TBEpPIBIX  TeJ, HW3MCHCHHE
TPaaUIMK 1 HAPOJHOTO TBOPUECTBA, o0beMa Ten NpU HArpeBaHUU
(oxyaxaeHun), TEIJIOBOE
TOTOBHOCTh K CaMOBBIPD@XEHHIO B | paBHOBecue, HcrHapeHue,
pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE | KOHIEHCAIINS, TUTaBJICHUE,
OPOSIBIATH  KAuecTBa  TBOPUYECKOW | KPUCTAJUIM3AINS, KHIICHHE,
JMYHOCTH; BJIQXKHOCTh BO3/yXa, CBS3b
OgBnanenue YHUBEpPCAIbHBIMU | CpeiHen KHUHETUYECKOU
KOMMYHHKATUBHBIMU JICHCTBHSMHU: SHEPTUH TEIJIOBOTO JIBUKCHHS
a) oOIICHME: MOJICKYJI ¢ aOCONFOTHOM
- OCYIIECTBJIATh KOMMYHMKALIMM BO | TEMIIEPATypOi,  MOBBIIICHHE
BceX cepax KHU3HHU; JNaBJIEHUs] ra3a TMpH  €ro
- pacrno3HaBatTh HEeBepOaJbHBIC | HATPEBAaHMH B 3aKPHITOM
cpeacTna oOmeHwus, MOHUMATh | COCY/IE, CBSI3b MEXITY
3HAYCHHE COLMAILHBIX 3HAKOB, | TapaMeTPaMH COCTOSTHUS ra3a B
pacrio3HaBaTthb NPEANOCHUIKH | H30IIpOIeccax; dICKTPU3AIUs
KOH(JIMKTHBIX CUTyallud M CMSTYaTh | TeJl, B3aUMOCHCTBUE 3apsiOB,
KOH()JIUKTBL; HarpeBaHUEe MPOBOJHUKA C
- DPa3BEepHYTO M JIOTUYHO H3JIAraTh | TOKOM, B3aMMOJICHCTBHE
CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM | MAaTHUTOB, JJIEKTPOMAarHUTHAS
SI3BIKOBBIX CPEJICTB. WHTYKIHS, neiicTBUe
MarHUTHOTO TOJIst Ha
MNPOBOJHUK C  TOKOM H
JIBYOKYTIAICS 3aps,
AJIEKTPOMATHUTHBIE KOJICOAHHS
U BOJIHBL, TIPSMOJHHEHHOE
pacnpocTpaHeHHe CBeTa,
OTpakeHUe, MpeoMIICHHE,
uHTepdepernms, nudpakuus u
HOJISIPU3ALIHS CBeTa,
JCTIEPCHUS CBETA;
dorornekTpuueckuii 3 dexr,
CBETOBOE JaBJICHHE,
BO3HUKHOBEHHUE JIMHEHYATOrO
CHeKTpa aroMa BOJOPOAA,
€CTECTBEHHAs u
HCKYCCTBEHHas
PaIMOAKTUBHOCTb.
OK 07. ConeiictBoBath | B obnactu 9KOJIOTUYECKOTO | -  chopMupoBaTh  yMEHHUS
COXPaHEHUIO BOCIIUTAHUA: MIPUMEHSATD MOJTyYEHHBIE
OKPY’KAtOIIeH Cpelibl, - c(hOpPMHPOBAHHOCTH | 3HAHHUS UL OOBSICHCHHMS
pecypcocOepexeHuIo, JKOJIOTUYECKOU KYJBTYpBI, | yCrnoBui MIPOTECKAHUS
IIPUMEHSATH 3HaHUA 00 | moHMMaHue BIMSIHUA | GUBNYECKUX  SBICHUH B

HU3MCHCHHUHU KJIUMaTa,
IIPUHIUIIBI

COLIMAIBHO-9KOHOMUYECKHUX
MIPOLECCOB HA COCTOSIHUE MTPUPOTHOMN

Mpupose W Ui TPUHATHUA
MPAKTUYECKUX PEUICHUA B
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OepeKIIMBOTO U COLMAaJIbHOW Cpelbl, OCO3HAHWE | MOBCEAHEBHOW IKU3HU IS
MIPOU3BOJICTBA, J100aJIbHOTO xapakrepa | obecnieuenuss 6e30macHOCTH
3¢ pexTUBHO AKOJIOTHUYECKHUX MTPOOJIEM; pu 00paleHuu ¢ OBITOBBIMHU
NENUCTBOBATD B - IUIAaHUPOBAaHME M OCYLIECTBJIEHHE | MPUOOpaMU U TEXHUYECKUMU
Ype3BhIYAITHBIX JEUCTBUH B OKpY’KAlOIEH cpeje Ha | yCTPOWCTBAMHU, COXpPaHEHUs
CUTYaUsAX OCHOBE 3HAHMs LEJEH YCTONUMBOIO | 3M0pOBbI W COOJIONEHHSA

Pa3BUTHS YEJIIOBEUECTBA, HOPM 9KOJIOTHYECKOTO

AaKTHBHOE  HEMNPHUATHE  JCHCTBHIA, | IOBEACHUS B OKpPYKAIOLIEH

MPUHOCSIINX BpEd  OKpYXKarolen | Cpele; MOHUMAaHNE

cpene; HEOOXOIUMOCTH TTPUMECHCHHSI

- YMEHHE NPOTHO3MPOBATH | NOCTWKEHUH — QU3MKK |

HEOJIarONPUATHBIE  JKOJIOTHYSCKHE TEXHOJIOTHI 1A

IOCJIEACTBUA IpeanpuHUMaeMbIX | PAllHOHAIIBHOTO

JEWCTBUI, IPEOTBPALLATD HX; NPUPOAOIOIb30BAHUS.

- pacHIMpEHUE OMbITa JIEATEIbHOCTH

HKOJIOTMYECKON HamNpaBlIEHHOCTH Ha

OCHOBE 3HAHHH 10 PU3HKE.

JIMYHOCTHDBIE pe3yJjbTaThl pe€ajiu3aliui NIporpaMmmMbl BOCIIUTAHU S

JInyHOCTHBIE pe3yJIbTaThl Koa 1nyHOCTHBIX

peaju3alui NporpaMMbl BOCIHTAHUS PeE3yabTaToB
(Oeckpunmopyui) peau3anuu
NporpamMMmbl
BOCIIMTAHUS
[IposiBisitominii ¥ JAEMOHCTPUPYIOUIMNA YBaXXEHHE K JIIOISIM Tpy/a, JIP 4

OCO3HAIOLIUMK IEHHOCTh COOCTBEHHOro Tpyaa. Crpemsmmiics K
(hOpPMHUPOBAHHIO B CETEBOM Cpejie JTMYHOCTHO M TMPO(PECCHOHATBHOIO
KOHCTPYKTHBHOT'O «IIHM(POBOTO Clie/Iay.

Oco3Haromuii 1 AESITEIbHO BbIPaKAIOMMK MPUOPUTETHYIO IIEHHOCTh JIP 7
KaXJO0M YEJIOBEUECKOM KWU3HU, YBAXKAIOMIMH JOCTOMHCTBO JUYHOCTH
KaKJIOTO 4YeJIOBEKa, COOCTBEHHYIO M UYYXYH YHHKaJIbHOCTh, CBOOOIY
MHPOBO33PEHUYECKOr0 BBIOOPA, CAMOOTIPEICTICHUSI.

[TposiBastomuii OEPEKIUBOEC M UYYTKOE OTHOIICHHE K PEIUTHO3HOU
MPUHAMICKHOCTH ~ KaXJIOTO  YEJIOBEKa, MPEAYNPEIUTEIIbHBIA B
OTHOIIICHUH BBIPAYKECHUS TPaB U 3aKOHHBIX MHTEPECOB JAPYTHUX JIFOAEH

3a00TAmUKACA O 3aIUTe OKPYKAIOIIEH Cpenbl, COOCTBEHHOM M UYKOU JIP 10
0€30IaCHOCTH, B TOM YHCJIe IU(PPOBOI;
AXTHUBHO NPUMEHSTH ITOJYUCHHBIE 3HAHNS HA IPaKTHKE. JP 22

1.2. Ilananupyemble pe3y/ibTATbhl OCBOCHUS KOMIIETEHIUI
B pesynprare OCBOEHHsS TPOTrpaMMbl 00IIE00pa3oBaTENbHON yUeOHOW IUCIUILTMHBI
COO0.01.11 ®uszuka yYuTHIBAIOTCS TUTAHUPYEMBIE PE3YIbTaThl OCBOEHHUs 001X KommnereHnui (OK).

Ko xommereHmmun YMmenus, 3HAHUS
dopmMupyemble
KOMITIETCHIIMHU
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OK 01 ¥YMmenusi: pacno3HaBaTh  3aj1ady | 3HaAHMSA: aKTyaJIbHBIN
Bribupats criocoOst 127070171 npobiemy B | mpoeccuoHabHBIN u
pelieHus 3a1a4 npodeccuoHanTbHOM W/WIH | COlMambHBIMA KOHTEKCT, B
npodeccHoHaTbHON COLIMAJILHOM KOHTEKCTE; | KOTOPOM IMPUXOAMUTCS paboTaTh U
NeSITeIbHOCTH, aHAIU3UPOBATh 3aJady ~ W/WIM | )KUTh; OCHOBHBIE  HMCTOYHUKH
MIPUMEHHUTEIHHO K npoOJeMy U BBIICIATH €€ COCTaBHbIC | MHOPMAMU M PECypChl s
pa3IMYHbIM YacTH; ONPENENSITh 3Talbl PEHICHMS | pellleHus 3anad U mpodiieM B
KOHTEKCTaM 3a7auu; BBUBIATE U 3((EeKTUBHO | mpodeccrnoHaIbHOM u/nm
UCKaTh UH(OPMAIIHIO, HEOOXOIUMYIO | COIIMAIbHOM KOHTEKCTE;
JUIA  pelIeHus  3aJadd /WU | alrOPUTMBI BRIIIOJHEHHS paboT B
pOOIIEMBI; npohecCHOHANBbHOM U CMEXKHBIX
COCTaBHTH IUTaH neicTBust; | 00macTsax; MeToabl paboThl B
OTIpeIeNIUTh HEOOXOIUMBIE PECYpCHI; | MPo(ecCHOHATBHON M CMEXHBIX
BJIAJIETh AaKTyallbHBIMH METOJaMHM | chepax; CTPyKTypy IUIaHa it
paboTel B mpodecCHOHaIbHOW U | pelIeHHUs 3a/1a4; MOPSI0K OLIEHKH
CMEXHBIX  cepax; pealn3oBaTh | pe3yibTaTOB pEUICHHS 33134
COCTaBJICHHBIM TIJIaH; OIIEHMBAThH | MpodeccrnoHaIbHOMI
pe3ysibTaT M IMOCIEACTBUS CBOUX | I€ATEIbHOCTH
JEHCTBHIA (CaMOCTOSITEIBHO WM C
TTOMOIITHI0 HACTABHUKA)

OK 02 YMmenusi: onpeaessaTh 3amauu s | 3HaHMA: HOMEHKJIaTypa
OcymiecTBIATh IOUCK, | TIOUCKa WHGOPMAIMK; OIPENeNATh | HHOOPMAIIMOHHBIX HCTOYHHKOB,
aHaIIN3 U HE00X0IUMbIE UCTOYHUKHU | IPUMEHSEMBIX B
UHTEpIIpETaLNIO UH(OPMAaLINK; TUTAHUPOBATH MPOLECcC | mpodeccCHOHaTBHON
uH(popMaluy, MIOKCKa; CTPYKTYpUPOBATH | JESTEIBbHOCTH; IPUEMBbI
HEOO0XOAUMOM 115t M0JTy4aeMyo UHPOPMALIUIO; | CTPYKTYpUPOBAHHUS
BBITIOJTHEHHUS 33/1a4 BBIICTIAAT, Haubosiee 3HauuMoe B | mHbopmanuu; dbopmar
npodeccrnoHaIbHOM nepeyHe wuH(pOpMaNWK;, OICHUBATH | OOPMIICHHS pe3yabTaToOB
JEeSITeIbHOCTH MPAKTHYECKYIO 3HaYUMOCTh | TTOMCKaA uHbopMaIu,

pe3yJabTaTOB TIOMCKA; OQOPMIISTH | COBPEMEHHBIE CpeacTBa u
pe3yNbTaThl  MOWCKA, MPUMEHSTH | YCTpOHCTBAa  HH(POpMATH3AINUY;
CpelcTBa WHPOPMAIIMOHHBIX | MOPSIOK WX MPUMCHCHHS U
TEXHOJIOT U TUISE pelieHus | mporpaMMHOe  oOeclieyeHne B
npodecCuOHATBHBIX 3aj1a4; | npodeccuoHaNIbHON
UCIIOJIb30BaTh COBPEMEHHOE | IeATENIbHOCTH B TOM YHCIE C
IIPOrpaMMHOE oOecrnieyeHue; | UCIOIb30BaHUEM U(PPOBBIX
UCIIOJIb30BATh pa3InyHbIC IUPPOBBIE | CpencTB

CpelcTBa JUISL peeHus

HpOd)eCCI/IOHaJ'ILHBIX 3aJ1a4
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OK 03
[InanupoBath 1
pealln30BhIBAThH
COOCTBEHHOE
mpodecCHoHaIbHOE U

YMeHHusI: ONpeeiiaTh aKTyalbHOCTb
HOPMAaTUBHO-IIPaBOBOU

JIOKYMEHTAITU! B
poECCHOHAIBHON  JACATCIIBHOCTH,
MPUMEHATh COBPEMEHHYIO HAy4YHYIO

3HaHusa: coJiepKaHue
AKTYaJIbHOM
HOPMaTUBHO-IPaBOBOU
JOKYMCHTAIIUH, COBPECMCHHAasA

HayyHas U mpodeccruoHaNbHas

JMYHOCTHOE Pa3BUTHE. | mpodeccHoHambHYIO TEPMUHOJIOTUS; BO3MO>KHBIE
TEPMHUHOJIOTHIO;  ONpPENeNsTh ¥ | TPAaeKTOpUU Mpo(eccuoHaIbHOTO
BBICTpanBaTh TPACKTOPUU | pa3BUTHS H CaMOOOpa30BaHUS;
npoecCHOHANBHOTO  Pa3BUTUS U | OCHOBBI MPEANPUHUMATEIBCKOM
camo00pa30BaHus; BBISIBIIATD | JI€ATEIIbHOCTH; OCHOBBI
JIOCTOMHCTBA u HEJOCTaTKu | (UHAHCOBOM IrPaMOTHOCTH;
KOMMEpPYECKON HJIeH; MPE3CHTOBATH | MpaBHIIa pa3paboTKku
UJeH OTKPBITHSI COOCTBEHHOTO Jiefia B | OM3Hec-TUIaHOB; HOPSI0K
po(ecCHOHATLHOW  JeSATEILHOCTH; | BEICTpauBaHUS MIPE3CHTALINH;
0hOpMIIATH Ou3Hec-TUIaH; | KpEeAUTHBIC OaHKOBCKHE
paccUMTBIBaTh pa3Mepbl BHIILIAT MO | IPOIYKTHI
MPOLEHTHBIM CTaBKaM
KpEIMTOBAHUS, OTPENIETSATh
WHBECTUIIMOHHYIO
MPUBJIEKATEILHOCTE KOMMEPUYECKUX
uael B pamMkax mpodecCHOHaIbHON
JIeATEeTbHOCTH; MIPE3EHTOBATH
OU3HEC-UJeIo; OTIpEeACIIATh
WUCTOYHUKU (DMHAHCUPOBAHUS
OK 04 YMenusi: opraHuzoBbIBaTh pabotry | 3HaHUS: MCUXOJOTHYECKUE
DddexTuBHO KOJUICKTHBA u KOMAaH/IbI; [ OCHOBBI JeATETbHOCTH
B3aMMO/JICHICTBOBATh U | B3aMMOJICIICTBOBATh C KOJUIETaMH, | KOJUIEKTHBA, IICUXOJOTHYECKHE

paboTaTh B KOJIJIEKTUBE
Y KOMaHJIe

PYKOBOJICTBOM, KJIMEHTaMH B XOJ€
podeCCHOHAITBHON JIEATEIbHOCTH

OCOOCHHOCTH JIMYHOCTH; OCHOBEI
MPOEKTHOM NESITEILHOCTH

OK 05 OcymiecTBisaTh
YCTHYIO ¥ TUCbMEHHYO
KOMMYHHKAITUIO Ha
roCyJIapCTBEHHOM
s361Ke Poccuiickoi
denepanuu ¢ y9eTOM
0COOCHHOCTEH
COIIMAJILHOTO U
KyJIbTYPHOTO
KOHTEKCTa

Ymenun:

rpaMOTHO H3JIaraTh CBOM MBICIHU
u  ohopMIISTH  JOKYMEHTHI  TIO
npo)eCCHOHAIBHOW ~TEeMaTHKE Ha
TOCYJITapCTBEHHOM SI3bIKE, MPOSIBISATH
TOJIEPAHTHOCTD B pabouem
KOJUIEKTUBE

3HaHuA:

OCOOEHHOCTH  COLIMAJIBHOIO |
KYJIBTYPHOI'O KOHTEKCTa,
npaBuja o opMIIeHHUS
JIOKYMEHTOB

u MOCTPOEHUS YCTHBIX
COOOIIIEHUI
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OK 07 Ymenus: co0ro1aTh HOpMBI | 3HaHuSA: MpaBUIIa
CopelicTBOBaTh 3KOJOTHYECKOM 0E30IMaCHOCTH; | SKOJIOTHYECKOM  0e30IacHOCTH
COXPaHECHUIO OIPEIEIISITh HaIpaBJICHUs | IPU BEACHUH MPOPECCHOHATBHON
OKpY>Kalollei cpeibl, pecypcocOepekeHuss B paMKax | IesaTelIbHOCTH; OCHOBHBIE
pecypcocOepekeHHIO, MpoeCCHOHAIBHONW ~ JIEATELHOCTH | peCypChl, 3aJcHCTBOBAaHHBIC B
MIPUMEHSTh 3HAHUSA 10 CIENHUAIbHOCTH; OCYIIECTBIIATH | MpoheCcCHOHATbHOM
00 M3MCHCHUH paboTy ¢ coO0IeHHeM TPUHITUIIOB | ACSATEIBHOCTH; MyTH
KJIMMATa, MPUHIUIIBI OepeXITMBOTO TPOU3BO/ICTBA; oOecrieueHus
OEpEKITUBOTO OpPraHHU30BHIBATH pecypcocOepekeHHS; TTPUHITUTIBI
MPOU3BOJICTBA, PO ECCHOHAIBHYIO JICITCILHOCTD C | OCPEKITUBOTO MPOU3BOJICTBA;
3¢ pexTUBHO y4eTOM 3HaHUH 00 W3MEHEHHH | OCHOBHBIC HAIPaBIICHUS
JICVCTBOBAThH B KJIIMMaTUYECKUX YCIIOBUI PETHOHA U3MECHEHUS KJIAMaTHYECCKUX
YpEe3BhIYANHBIX YCIIOBUM peruoHa
CUTYaLMSIX

1.3. IMoka3aTesin OlleHKH Pe3yJbTATOB 00yUeHUs
Pe3yabTarsl 00yueHust HaumeHoBaHue
Conepskanue
0011e00pa3oBaTeILHOI (OK, JIP) Biux OUCHOMHOTO
e — KOHTPOJIA cpeacra/gpopma
KOHTPOJIsI
2 ceMecTp
Pazgen 1. MexaHuka
Tema 1.2 3aKOHBI MEXaHUKHU 0K 01,02,03,04,05,07, Texymnii IIpoBepka
HrloToHA JIP 7,8.9,11 11a00PaTOPHEIX paboT
Tema 1.3 3akoHbI COXpaHEHUS B OK 01,02,03,04,05,07, Texymuit IIpoBepka
MEXaHHUKE JIP 7,8,9.11 J1a00PaTOPHBIX paboT

Paznen 2. Mouiekyasipuasi pusuka. TepMoaunamMuka

Tewma 2.3 CpoiicTBa mapos.
CsoiicTBa xxunkocreil. CBoiicTBa

TBCPAbIX TCJI

OK 01,02,03,04,05,07,
JIP 7,8,9,11

Texymmii

IIposepka
11abopaTOPHBIX padoT

Paznea 3. Kose0anusa 1 BOJHEI

Tema 3.1. Mexanudeckue 0K 01,02,03,04,05,07, Texymmit IIpoBepka
KoJieOaHus. YIIPyrue BOJHBI JIP 7,8,9,11 J1a00paTOPHBIX
paboT
Pa3nea 4. OnTuka
Tema 4.1. Ilpupona cBera. 0K 01,02,03,04,05,07, Texyuuit [TpoBepka
BomHOBEIE cBOIiCTBA CBETa JIP 7,8,9,11 J1a00paTOPHBIX
paboT

Pasznea 5. DOBoaronust Beerennoi

Tema 5.2. DBosronus 3Be3/1. 0K 01,02,03,04,05,07, Texyuuit Pemrenne 3agau

I'unorte3a mpoucxoxaeHUs JIP 7,8,9,11

COJIHEYHOU CUCTEMBI.

Tempr 1.1-5.2 0K 01,02,03,04,05,07, [IpomexxyTo | 3auer ¢ oleHKOM
JIP 7.8,9.11 YHBIA

2.1. 3aganus VI TEKyLIEero KOHTPOJISl yCIIeBaeMOCTH
PA3JIEJ 1. MEXAHUKA

2. 3aiaHus 1J151 KOHTPOJIS U OLEHKH Pe3yJIbTATOB
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Tema 1.2. 3akonnsl Mexanuku HoroToHA
IIpakTuyeckoe 3aganue Ne 1. HMccienoBanue ABHKeHHMs Tejia MO/ JeiicTBUEM MOCTOSAHHOM
CHJIBI.
Ilens - nokazaTh, YTO ABMXKEHUE TEJIa- PABHOYCKOPEHHOE;
2) BBIYUCIIUTH YCKOPEHUE JTBUKEHUS.
Oo6opyaoBaHue: IMITaTUB, HAMIPABJISIONMIAS Peiika, KapeTKa, CEKYHIOMEp C ABYMS TaTYMKAMH.
Cxema yCTaHOBKHU:

mg

Ha teno nedictBytor 3 cuibl. Eciiu reomerpudeckas cymma cuil O0Jbllie HYJISI, TEJO ABMXKETCS C
YCKOPEHHEM.

5 T 1]
Coryacto BTopoMy 3akony Hprorona Mg * N + Fmp. =ma

XOJ 3AHATUA:

1. VcTaHOBHUTH HANPABJISIONIYIO PEHKY IpHU oMoy mraTusa oz yriom 300 ( h=22 cwm).

2. K cexynaomepy NOAKIIOUHUTH AaTYUKU. OIUH JaTYUK YCTAHOBUTH HA PACCTOSIHUHU 6 CM OT
Havaya peiiku. BTopoii- matunk OyneT ycTaHaBIUBAThCs Ha paccTossHUU 25¢Mm, 30cm, 35¢cMm.

3. Kaperky ycTaHaBiIMBacM Ha HANPABISIONIYIO PEHKY Tak, YTOOBI MATHUT pacrioiarajics Ha
paccTosiHuU MeHee | cM OT MepBOro JaT4yHKa.

4. OTnycTuTh KapeTKy M ONPEICIUTh BPEMs JBIKCHUS] KapeTKU MEX]y AaTdukaMu. OTbIT
MOBTOPUTH 3 pa3a. Pe3ynbTarel u3MepeHuil 3anvcath B TaOIHILY.

Tabnuma
No S, M t.c tep. C a, M/c? acp., M/C? Aa Aa | m/c?
cepuu a
1 0,25 t=
=
3=
2 0,30 t=
=
3=
3 0,35 t=
t=
3=
O6paboTka pe3yIbTaTOB:
g —at
1. ITpu nBUx’eHUH ¢ yckopeHueM, (eciu vo=0 ) 2

JI0JI’KHO BBIMOJHATHCS COOTHOLLEHUE
[IpoBepbTe BBIMOJIHEHUE ATOTO paBeHCTBA. CenainTe BbIBOI.
2. Ilo pe3ynbTaTam OINBITOB BEIYUCINUTE YCKOPEHHE:
_ 25
-

r .

b

Pe3ynbTaTsl 3aHecuTe B Ta0IHILY.
3. Beraucnure MaKCUMAJIbHYIO OTHOCHUTCIIbHYIO IIOI'PCIIHOCTD:

a
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Aa AS fa¥

= =+ 2

a 5 i

M .
4.Berauciure abCOMIOTHYIO MOTPEITHOCTb: .
5. CruenaiiTe BBIBOJI.

[MpakTuyeckoe 3aganue Ne 2. CoxpaHeHne MeXaHMYECKOI IHEPrUM NMPH IBUKEHUM TeJia Mo
AeliCTBHEM CHJI TSIZKECTH U YIPYTOCTH.

Lenb - cpaBHUTH JABE BEIMYMHBI—YMEHbIIICHUE MOTEHIIUAIBbHON SHEPTrUU IPUKPEIUVIEHHOTO K
IpYKUHE Teja MPH ero MaJeHUH U yBEINYEHUE MOTEHIINATIbHON SHEPTUU PaCTAHYTON NPy KUHBI.

[Tpubops! 1 MaTepuansl: 1) IMHAMOMETP, )KECTKOCTH MPYKUHBI KoToporo paBHa 40 H/M; 2) nunelika
u3MepuTenbHas; 3) rpy3 u3 Habopa mo MexaHuke; Macca rpysa pasHa (0,100 +£0,002) xr; 4)
dukcarop; 5) mTaTuB ¢ MyPTOH U JTATTKOM.
OCHOBHBIE CBEJICHUSI.
Ecnu Teno cnocoOHO coBepmuTh paboTy, TO TOBOPAT, YTO OHO 00JIaaeT SHEPTUEH.
MexaHuueckast JHEpIusl Teja — 910 CKAAAPHAs 8eIUYUHA, PABHAS MAKCUMATLHOU pabome, Komopas
Modicem Oblmb cO8epUuIeHA 8 OAHHBIX YCIIOBUSIX.
O6o3navaetrcs E Enununa snepruu 8 CU [11x = 1H*Mm]
Kunernyeckast 23HEprusi — 3T0 SHEPrus Teia, 00yCIOBICHHAS €T0 JBUKCHUEM.

Qusuueckas 8eIUUUNA, PABHAS NOJIOBUHE NPOU3BEOEHUs MACCHl MeNa HA K8aopam e20 CKOPOCHU,
Ha3vbléaemcs KAHETUYECKOW DHEPrUEH Tela:

P?E'Uz
Kunernueckas OHEPIUsl — OTO DHEPrus ABUIKCHMHA. Kunernueckas OHEprusa TCjia Maccoi m,

—_—
JBIKYIIETOCS CO CKOPOCTBIO U paBHA paboTe, KOTOPYIO JOJDKHA COBEPIIUTE CHJIA, IPHIIOKEHHAS K

MOKOSIIEMYCS Ty, YTOOBI COOOIIUTH EMY 3TY CKOPOCTh:
m°
A= = .
Hapsiny ¢ xuHeTHueckoil sHepruei Win SHEprueil NBIKEHUS B (U3UKE BAKHYIO POJIb UTPaET
MTOHATHE MOTCHIIMATHLHOW YHEPTUH HITH SHEPTHH B3aUMOJICHCTBUS TEIl.
[loTeHumanbHas JHEPTHUS — OHepeus mend, O00YCI08IeHHAs 63AUMHBIM PACHONONCEHUEM
83aUMOOCUCMBYIOWUX MedHcOY coO0U mea Ul yacmet 00H020 meJd.
[ToTeHnmanpHast SHEPTUA TeNa B TOJE CUJIBI TSDKECTH (MOTEHIMANBbHAS SHEPTUS Tela, TOJHATOrO
HaJ 3eMJIEN).
Ep =mgh
Omna paBHa paboTe, KOTOPYIO COBEPIIIACT CHJIA TSHKECTH MTPH OITYCKAHHWH TeJla Ha HYJICBOH YPOBEHb.
PacrsanyTast (win cxkartas) mpy>krMHa crmocoOHa MPUBECTH B IBMKEHHE MTPUKPETIIICHHOE K HEH Telo,
TO €CTh COOOIIUTH ATOMY TeTy KHHETHICCKYFO 3Hepruto. ClieZIoBaTeIbHO, TaKas Py KHHA 00J1a1aeT
3amacom sHepruu. [loTeHnnansHOM YHepruei npyKUHbI (WK JF000T0 YIpyro aeGopMUpOBaHHOTO
TeJa) Ha3bIBAIOT BEJIUYUHY
o
= b =
, T1ie k — ®eCTKOCTh MPY)KHUHBI, X - a0COTIOTHOE YAJTHHEHUE Tea.
[ToreHnmanbHast SHEPTUS YIPYTO IeOPMHUPOBAHHOTO TEIA PpAHA pabome CUibl YAPYeOCmu npu
nepexooe u3 OaHH020 COCMOSAHUS 8 COCMOsAHUE C HYNe80lU Oedhopmayuell.
[ToTeHnmanpHas SHEPTHUS MIPH YIIPYToH AehopManuu — 3T0 IHEPTHS B3AUMOICHCTBYS OTEITBHBIX
qacTel Tena MeXy co0oi CHIIaMH YIIPYTrOCTH.
Ecnu Tena, cocTaBIsSOmune 3aMKHY TYIO MEXaHHYECKYIO CHCTEMY, B3AaUMOICHCTBYIOT MKy COOOM
TOJILKO CHJIAMH TATOTCHHUS W YNPYTOCTH, TO paboTa 3THX CHJI PaBHA U3MEHCHHIO MMOTCHIIUAILHOU
SHEPTHUH T, B3ATOMY C TIPOTHBOIIOIOXKHBIM 3HAKOM:
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A =—(Ep2 — Epl).

[To TeopeMe 0 KHHETHUYECKOM SHEPruu 3Ta paboTa paBHA U3MEHEHUIO KUHETUYECKOW YHEPTUH TE:
A =Ek2 - Ekl

CnenoBarenpo Ek2 — Ekl =—(Ep2 —Epl) wmm Ek1 + Epl = Ek2 + Ep2.

CymMMa KMHETUYECKON M MOTEHIMAIBLHOM HEPrHH Tell, COCTABIISIONINX 3aMKHYTYIO CHUCTEMY U
B3aMMOJICHCTBYIOIIUX MEXAy COOOW CHJIaMU TATOTCHHS U CHJIAMH YIPYTOCTH, OCTaeTCs
HEU3MEHHOM.

DTO YTBEpPXKICHUE BBIPAKACT 3AKOH COXPAHEHUs dHepeuu B MeXaHWdecKuX mporeccax. OH
SBIISIETCS CJIEJICTBUEM 3aKOHOB HbIOTOHA.

Cymmy E = Ek + Ep Ha3bIBalOT MOJHOW MEXaHHUUECKON SHEPTHEH.

[TonHnas MexaHUYecKasl PHEPrUsl 3aMKHYTOH CUCTEMBbI Te€J, B3aUMOACHCTBYIOIIUX MEXIY COOOM
TOJILKO KOHCEPBATHBHBIMU CHJIAMH, TIPH JIFOOBIX JBMKCHHSIX dTUX Tel He m3MeHseTcs. [Ipoucxoasr
JUIIb B3aWMHBIE MPEBpALICHUs MOTCHLIHUAIbHOW PHEPIHMM Tell B UX KHUHETUYECKYIO SHEPruio, U
HA000POT, WM MEPEXO SHEPTUU OT OJTHOTO TeJa K APYTroMy.

E = Ex + Ep = const

3aKOH COXpaHEHUS MEXaHUYCCKOW SHEPTUHU BBITIOTHACTCS TOIBKO TOT/IA, KOT/a Tella B 3aMKHYTON
CUCTEME B3aMO/ICUCTBYIOT MeX /1y cO00i1 KOHCEpBATUBHBIMU CHIJIAMU, TO €CTh CHJIaMU, 1151 KOTOPBIX
MO>KHO BBECTH IMOHSTUE MOTEHIINAILHON SHEPTUH.

B peanbHBIX yCIOBHSIX MPaKTHUYECKU BCEr/la HA JABMXKYIIMECS Tela Hapsly C CHJIaMU TSATOTEHHS,
CWJIaMH YIPYTOCTH M JPYTUMHU KOHCEPBATHBHBIMHU CWJIAMU JEHCTBYIOT CHIIBI TPEHHUS WJIA CHJIBI
COTIPOTUBIICHUS CPEIbL.

Cuna TpeHHS HE SBIISIETCS KOHCEpBAaTUBHOMN. PaboTa CHIIBbI TPEHUS 3aBUCHUT OT JUTHHBI Ty TH.

Ecnu Mexnay Tenamu, COCTaBISIIOIIMMH 3aMKHYTYIO CHCTEMY, JEUCTBYIOT CHJIBI TPEHHUS, TO
MEXaHWYECKas DSHEPruss He coxpaHseTcs. YacTh MEXaHMYECKOH OJHEpPrHH TPEBpaIlaeTcs BO
BHYTPEHHIOIO SHEPTHUIO TeJ (HarpeBaHue).

Ornucanue yCTaHOBKH.

Jlis paboThl HCMONB3yeTCS YCTAaHOBKA, MOKa3zaHHas Ha pucyHke. OHa MpeacTaBisieT coOoif

YKPEIUICHHBIM Ha IITaTUBE JUHAMOMETP C (pUKcaTopom 1.

B i e i i |

[IpyxxuHa nuHAMOMETpa 3aKaHYMBACTCSI MPOBOJOYHBIM CTEp)KHEM C KproukoM. Dukcarop (B
YBEIIMYCHHOM MaciTade OH IMOKa3aH OT/IEIbHO — TMoMedeH mudpoi 2) — 3T Jerkas INIAaCTHHKA U3
npoOku (pazmepamu 5 X 7 X 1,5 mm), mpope3aHHasi HO)KOM JI0 €€ IieHTpa. Ee HacakuBaroT Ha
NPOBOJIOYHBIN CTEpXKEeHb JuHaMoMmeTpa. (dukcaTtop IOKEH NepeMemarbcs BIOJIb CTEPXKHS C
HEOOJIBIIIUM TPEHUEM, HO TPEHHE BCE JKE JIOJKHO OBITh IOCTATOYHBIM, YTOOBI (PUKCATOP caM 1o cebe
HE Mmajgal BHU3. B 3TOM HyXHO yOemuThCs mepeln HadaioM paboTel. s atoro d¢urcarop
YCTaHABJIUBAIOT y HWXKHErO Kpas IIKaJbl HAa OrPaHMYMTEIBLHON CKOOE. 3aTeM pacTATHBAIOT M
OTITyCKAOT.
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®dukcarop BMECTE C NIPOBOJOYHBIM CTEPKHEM JOJDKEH IOIHATHCA BBEpPX, OTMEYas 3TUM
MaKCHUMaJbHOE yIJIMHEHHE MTPYKUHBI, PABHOE PACCTOSIHHIO OT yropa Jo (hukcaropa.

Ecnu nogusaTh rpy3, BUCSIIUN HA KPIOYKE TUHAMOMETpA, TaK, YTOOBI Ipy>KMHA He ObLIa pacTAHyTa,
TO TIOTEHIUAIbHAS SHEPTUS TPy3a M0 OTHOIICHHIO, HAIIPUMED, K TOBEPXHOCTH cToJa paBHa mgh. [Tpu
naJIcHuy rpy3a (omycKaHue Ha pacCTOSHUE X = /1) MOTEHIMalIbHAS SHEPTHs IPy3a YMEHBIIUTCS Ha

E;=mgh

a DHeprus Mpy>KUHBI IIpH ee AedopMalui YBeIUUUBAETCS Ha

E 2=kx2/2

XO/ 3AHATHUA:

1. I'py3 u3 Habopa 1o MEXaHUKE MPOYHO YKPEIHUTE HA KPIOUKE JUHAMOMETDPA.

2. [lonHuMuTE PYyKOI Ipy3, pasrpysxas Mpy>KUHY, U YCTAHOBUTE (PUKCATOP BHU3Y Y CKOOBI.
3. Ormyctute rpy3. [lanas, rpy3 pactsHer npyxuHy. CHUMUTE Tpy3 U 10 MOJOKEHUIO UKcaTOopa
W3MEPHTE JTUHEUKOW MAKCUMAJIbHOE YJUIMHEHUE X Py KUHBL.

4. IoBTOpUTE OMBIT AT pa3. Halimute cpeanee 3HaueHue h u x

5. loncuuraiite E;.,=mgh n E,.,=kx*/2

6. Pe3ynbTarhl 3aHecHTE B TAOIUITY:

NQ h:Xmax; th:XCDa ElCD’ Ech’ El /E
onbITaM M K K N
1

2

3

4

5

7. CpaBuute oTHOWEHUE E.)/ E>ep C CIMHUIICH U CACIANTE BBIBOJI O IOTPEITHOCTH, ¢ KOTOPOM OBLT
MPOBEPEH 3aKOH COXPAHECHUS SHEPTUU.
8. OTBeThTE HA KOHTPOJbHBIE BOIIPOCHI.

PA3JIEJI 2. MOJIEKYJIAPHASA ®U3UKA. TEPMOJINHAMUKA
Tema 2.3 CoiicTBa napos. CBoiicTBa :xkuaKocTei. CBOMCTBa TBEPABIX Tel

IIpakTuyeckoe 3agmanme Ne 1. MH3mepenme BiaakHOCTH Bo3ayxa. MH3mepenue
MOBEPXHOCTHOI'0 HATSKEHUS KMIKOCTID

Lenb - OCBOUTH MPHEM OIIPEIEIICHUS] OTHOCUTEIHLHON BIAKHOCTH BO3/yXa, OCHOBAHHBINA Ha
UCTIOJIb30BaHUH IICUXPOMETPA.

Ob6opynosanue: 1. [Icuxpometp

Metoanyeckue yka3zaHus:

Teopus:

B armochepHom Bo3myxe Bcerja NPHUCYTCTBYIOT Hapbl BOABI, KOTOpas HCHapsiercs ¢
MMOBEPXHOCTH MOPEH, peK, OKEaHOB H T.II.

Bo3zoyx, cooeporcawuii 600anoul nap, Hazviearom BIAKHBIM.

BrnaxHOCTh BO3IyXa OKa3bIBa€T OIPOMHOE BIIMSIHME HAa MHOTHE IPOIECCH Ha 3emiie: Ha
pasBuTHe (QIOpHl U (ayHbl, HA YpOXKal CeIbX03. KyJIbTyp, Ha MPOAYKTUBHOCTh KHUBOTHOBO/ICTBA U
T.1. BiaxxHOCTh BO3/MyXa MMeeT OOJbIIOe 3HAYCHWE ISl 37I0POBbS JIFO/ICH, T.K. OT He€ 3aBUCHT
TEMIO0OMEH OpraHM3Ma YelloBeKa C OKpy»Katomiel cpenoid. Ilpu HU3KOH BIaKHOCTH MPOMCXOIUT
OBICTpOE WCHapeHHE C IMOBEPXHOCTH W BBICHIXaHWE CIM3UCTONW OOOJIOYKHM HOCA, TOPTaHH, YTO
HOPUBOJIUT K YXYALICHUIO COCTOSIHHUS.

3HAa4YNT, BIAXHOCTh BO3AyXa HAJO yMETh W3MeEpsTh. [lJIi KOJMYECTBEHHOW OIEHKH
BJI&KHOCTH BO3/yXa UCHOJBb3YIOT MOHATHUS a0COIOTHON M OTHOCUTEIBHOM BIaXKHOCTH.

AOGcouoTHAs BIIaXKHOCTH — BEJIMYMHA, TOKA3bIBAIOMIAs, KaKasi Macca IapoB BOJIBI HAXOIUTCS B
1 M* Bo3yxa (T.e. 3TO MIOTHOCTh BOJSHOTO Mapa). OHa paBHA NaplUabHOMY JaBJICHUIO Mapa Mpu
JTAHHOM TemMneparype.
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[lapuuansHOoe naBleHUE Mapa —3TO JaBJCHHE, KOTOpOE OKa3biBal Obl BOASHON map,
HAXOJISIIUNCS B BO3JyXe, €CITU ObI BCE OCTANILHBIC Ta3bl OTCYTCTBOBAJIH.

OTtHocuTeNnbHAS BIAXXHOCTh BO3/yXa — 3TO BEJIMYHMHA, MOKa3bIBalollasl, KaK JajeK map ot
HaCBILIEHUS. DTO OTHOILIEHUE NAapIMAIBLHOIO AABJIECHUS P BOASHOIO [1apa, COAEPKAIIET0Cs B BO3LyXe
Opu JIaHHOW TeMIleparype, K JaBJICHHIO HACBIIICHHOTO Tapa po IpU TOH ke TeMmmeparype,
BBIPAXKEHHOE B MPOIICHTAX:

F
p=—"—100%.
£y
Ecnmn BOo31yX HE COAEPKUT MApOB BOJBI, TO €ro adCONIOTHAS U OTHOCHUTENbHAS BJIAXKHOCTH
paBubl 0. IlpenenbHoe 3HaueHWE OTHOCUTENbHOM BaaxkHoctu — 100%. HopmanbHoW 1uist

YeJIOBEYECKOr0 OpraHu3Ma CUMTaeTcsl BiIakHOCTb 60%.

Jlis u3MepeHus BIaXKHOCTH BO3/4yXa UCIOJIb3YIOT IPUOOPHI TUTPOMETPBI U IICUXPOMETPBI.

1. Konnencanuonsslilt rurpomerp. COCTOUT U3 YKPETJIEHHOW Ha MOJCTaBKE METaNINYECKOM
KPYIJIOH KOPOOOYKH C OTIOJIMPOBAHHON IUIOCKOW MOBEPXHOCTHIO. B KOpoOOUKe CBEpXy MMEIOTCS
nBa oTBepCTHs. Uepe3 01HO U3 HUX B KOPOOOUKY HAJTMBAIOT AP U BCTABISIOT TEPMOMETP, a APYTOe
COCIMHAIOT C PE3MHOBOM rpymeil. [IeficTBHE KOHIEHCALMOHHOTO TUIPOMETPAa OCHOBAaHO Ha
OIIpe/IeIEHUU TOYKHU POCHI.

Touka pocsl — amo memnepamypa, npu Komopot 8005IHOU naAp, COOePHCAWUTLICS 8 8030)Xe,
CMAHOBUMCSL HACHIUWEHHBIM.

[IponyBaroT Bo3ayx depe3 3¢up (C MOMOIIBIO PE3UHOBOM TPYIIN), TIPU STOM dPUpP OBICTPO
ucnapsercs U oxJaxmaaer kopobouky. Cioil BOASHOTO mapa, HaXOASIIUNCS BOJH3U MOBEPXHOCTH
KOpoOouKH, Oyiaroapst TEIMJI000MEHY TOXKe CTaHeT oXJaxaaThecs. [lpu onpenenenHoi TeMeparype
9TOT BOJSHOW Tap HAYHET KOHICHCHPOBATHCS W Ha OTHOJUPOBAHHOW MOBEPXHOCTH KOPOOOUKH
TIOSIBIISTFOTCST KanelbKu BoJbI (poca). [To TepMoMeTpy onpenessitoT 3Ty TeMIiepaTypy, 3T0 U OyaeT
Touka pocbl. B Tabnmie «JlaBneHue HACHIIEHHBIX MapoB W WX IUIOTHOCTh MPH Pa3IUYHBIX
TEMIIEpAaTypax» IO TOYKE POCHl HAXOAAT aOCOJIOTHYIO BJIAXKHOCTb — COOTBETCTBYIOIIYIO 3TOM
TEMIIepaType MIOTHOCTh MapOB WM UX JAaBJICHUE.
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t, °C p,Ma | p*I107, t, °C p,Ha | p*107, t, °C p,Ha | p*I107,
Kr/m?3 Kr/m?3 Kr/m?3
-5 401 3,24 6 933 7,30 17 1933 14,5
-4 437 3,51 7 1000 7,80 18 2066 15,4
-3 476 3,81 8 1066 8,30 19 2199 16,3
-2 517 4,13 9 1146 8,80 20 2333 17,3
-1 563 447 10 1226 9,40 21 2493 18,8
0 613 4,80 11 1306 10,0 22 2639 19.4
1 653 5,20 12 1399 10,7 23 2813 20,6
2 706 5,60 13 1492 11,4 24 2986 21,8
3 760 6,00 14 1599 12,1 25 3173 23,0
4 813 6,40 15 1706 12,8 26 3359 24 4
5 880 6,80 16 1813 13,6 27 3559 25,8

UroObl HAWTH OTHOCUTENBHYIO BIQXKHOCTb, HAJ0 JaBIEHHUE HACBHIIMIEHHOTO TMapa MpHu
TEMIIepaType TOYKH POCHI pa3[eidnTh Ha JIaBIICHWE HACBIIIEHHOTO TMapa TMpU TeMIepaTrype
OKpPY’KaloIIero Bo3ayxa 1 yMHOKUTh Ha 100%.

2. Bonocnoii rurpometp. Ero pabora ocHOBaHa Ha TOM, 4TO 00€3)KUPEHHBIN YETOBEYECKUIN
BOJIOC MPHU YBEJIMYEHUHM BIIAXKHOCTH BO3[yXa VYHJIMHSIETCS, a TMPU YMEHBUIEHUU BIAKHOCTH
yKopauuBaeTcsi. Boioc o6opaunBaroT BOKpYT JIETKOro 0J10Ka, MPUKPENHUB OJAUH KOHEI[ K pame, a K
JIpyroMy TOJBEIINBAIOT Ipy3. [Ipr i3MeHeHNH ATUHBI BOJIOCa yKa3aTemb (CTpeNKa), MPUKPETICHHBIH
K 070Ky, OyIeT IBUTAThCA, TIepeMeniasch mo mkae. [lkany rpaayupyroT mo 3TaJOHHOMY TpUOOpYy.

S

- T
- -
< g.\\"“"“"mwmm >, .
o . a .
|
|

3. Ilcuxpomertp. (OT rped «rcuxpuay - xosnoa). CoOCTOUT U3 ABYX OJMHAKOBBIX TEPMOMETPOB.
PesepByap ogHoro u3 HUX 00EepHYT MapJiiel, ONyIIEHHOH B cocya ¢ Boaoi. Boga cmaunBaer mMapiito
Ha pe3epByape TEpMOMETpa U NpU €€ UCTIapeHnu oH oxiaxaaercs. I1o pazHocTu TemnepaTyp Cyxoro
Y BJIAKHOTO TEPMOMETPOB I10 IICUXPOMETPUUECKOM TaOIHIIE ONPEEIISIOT BIaXXHOCTh BO3/IyXa.
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321,[[3.HI/ICI OTBCTHTC IIUCbMCHHO Ha BCC IIOCTABJICHHBLIC BOIIPOCHI U IIPUCTYIIUTEC K

BBITIOJTHEHHUIO PaOOTHI.
XO/ 3AHATHA:

l.

3apanue Nel. M3mepuThb BIaXKHOCTH BO3yXa C TOMOIIBIO TICUXPOMETPA.
[ToAroToBUTH TAOIUITY IS 3aMCH PE3YJIHTATOB U3MEPEHUN U BHIYUCIICHUN:

No OmBITa  [teyxoro, °C tanascioros "C At, °C ®, %

AR U

e

7.

PaccMoTpeTs yCcTpoicTBO IcUXpoMeTpa.

[To moka3zaHusiM CyXOoro TepMOMETPA U3MEPUTH TEMIIEPATYPY BO3yXa teyxoro B IOMELIEHUH.
3anucath NOKa3aHUsl TEPMOMETPA, pe3epByap KOTOPOro 0OMOTaH MapieH tsuaxmoro
BerauciuTs pa3HOCTh MOKa3aHUM TEPMOMETPOB At = teyxoro = tanasoro

[To ncuxpomeTrpuyeckoil Tabnuile onpeaenuTh BIaKHOCTh BO3IyXa ¢

PesynbTaThl M13MEpeHHii U BEIYMCIICHUI 3aHECTH B TaOIHILY.

CrenaiiTe BBIBOA O TOM, HOpMaJIbHAs JIM BJIa)KHOCTh BO3/lyXa B [IOMEIIECHUN.

OTBeTbTE HA KOHTPOJIbHBIE BOIIPOCHI.

Konmponvnvie 6onpocwi
[Touemy mpu mpomyBaHum BoO3Ayxa depe3 dGup, Ha MOTUPOBAHHOW MOBEPXHOCTH CTEHKH
KaMepbl TUTPOMETpa MOosBIsieTCa poca? B kakoit MOMEHT mosiBisieTcs poca?
[Touemy nokazaHusi «BJIAKHOT'0» TEPMOMETPA MEHBIIIE MMOKA3aHUN «CYyXOro» TepMomeTpa?
MoryT 11 B X0/i€ ONBITOB TEMIIEPATYPBI «CYXOT0» U «BJIAXKHOT0» TEPMOMETPOB OKA3aThCs
OJTMHAKOBEBIMHU?
[Tpu kakOM yCIOBHH Pa3HOCTH MOKA3aHUN TEPMOMETPOB HAMOOIbIIIas?
Mosket 11 TeMnepaTypa «BJIaKHOT0» TEPMOMETPA OKa3aThCA BBIIIE TEMIIEPATYPhI «CYXOT0»
TepMoMeTpa?
Cyxol M BIQXKHBIA TEPMOMETP MCUXPOMETPA MOKA3BIBAIOT OJIHY M Ty K€ TEMIIEparypy.
KakoBa oTHOCHTEIBbHAS BJIAKHOCTh BO3yXa?
Kakum MoxeT ObITh TIpeieIbHOE 3HAUCHUE OTHOCUTEIILHON BIAKHOCTH BO3ayxa?
3ananmne 2. «A3MepeHue NOBEPXHOCTHOTO HATSKEHUS JKHIKOCTH»

Heaw: onpenenmuth KO3GGUITUEHT MOBEPXHOCTHOTO HATSHKCHHS BOBI METOJIOM OTpPHIBA KaIlellb.
Oo6opyaoBaHue: COCY/l C BOJIOM, IIMPHII, COCY]T U1t cOopa Kamneb.

1.

BoinosiHeHue padoThl.
Haveprunu tabnuiry:
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Ne [Macca(Uucao|duamer |[loBepxHocT-Ho| Cpeanee Tabdauunoe [OTHOCHTEIBHA
ONBIT | KameJI | KamneJ p € HATsKeHHue 3HAUYEHHUE 3HAYeHHue |
a b b |KaHaja o, H/m MOBEPXHOCTHOI|IIOBEPXHOCT-HOI| MOTPEeIIHOCTD
m,Kr| n [|mpuna) 0 HATSIZKEHUS | O HATSKEeHUs 0 %
d, m G, H/M Grag, H/M
1 |1*103| 21 [2,5%103 0,066
2 |2*103] 40 |2,5*%103 0,069 0,069 0,072 4,167
3 [3*103| 59 |2,5*1073 0,071
s B
a7l 24

Brrancngem MMOBCPXHOCTHOC HATAKCHHUC 110 (1)OpMyJIe
1-10%kr-9,8m/c

o 21-3,14-0,9-2,5-103mM = 0,066H/Mm
2 - 10_3}{1'" 9,81\'[!(:
= 0,069H/m

%27 40-314-09-25-103m

3-103kr-9,8mM/c
"~ 59-3,14-0,9-2,5-1073m

03 = 0,071H/m

. a+a, + 0

3
Haxoanm cpennee 3HaueHNE MOBEPXHOCTHOTO HATSKEHUS 110 (hopmyIie:

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

Onpe/:[en;leM OTHOCHUTECJIbHYIO IIOTPCIIHOCTh METOJO0M OLICHKHU PE3YJIBTATOB HSMepeHI/IfI.

5 = lomen=oal 15004

= 0,069H/m

Frafin
§ = 10072R/m-0.06M/ml. 1009% = 223" . 100% = 0,04167 - 100% = 4,167%
0,072H/m 0,072H/m

BeI1BOA: 51 I3MepHII MOBEPXHOCTHOE HATSHKEHHUE KUIKOCTH (BOABI), OHO MOTydriIock paBHbM 0,069
H/m, gto ¢ yuerom norperraoctu 4,167% coBnanaet ¢ TaOIMYHBIM 3HAUCHHEM.

OTBeThI HA KOHTPOJIBHBIE BOMPOCHI.
1. ITouyemMy MOBepPXHOCTHOE HATSIKEHHE 3aBUCUT OT POAA KUAKOCTH?
[ToBepXHOCTHOE HATSHKEHHE 3aBUCUT OT CHITBI IPUTSKEHUST MEXKTy MOJIEKYJIaMH. Y MOJIEKYJI
Pa3HBIX KUJKOCTEH CHIIBI B3aUMOJICHCTBHS pa3HbIe, IO3TOMY IIOBEPXHOCTHOE HATSHKEHUE Pa3HOE.
Takoke MOBEpXHOCTHOE HATSHKEHUE 3aBUCHT OT HAIWYHS PUMECEH B )KUAKOCTH, TOTOMY YTO, YEM
CHJIbHEE KOHIICHTPAIUs IPUMECEH B )KUKOCTH, TEM cllabee CHIIBI CIETICHUS MEXTy MOJIEKYJIaMH
xuakoct. CregoBaTenbHO, CHIIBI IOBEPXHOCTHOTO HATSHKEHUS OyIyT JIeiicTBOBATH ciiadee.
2. IToyemy M KaK 3aBHCUT MOBEPXHOCTHOE HATS:KEHHE OT TeMIepPaTypbI?
Ecnm TemmiepaTypa yBeIn4nBaeTcs, TO CKOPOCTH ABMKEHUSI MOJIEKYJT COOTBETCTBEHHO
YBCIIUYMUBACTCA, a CUJIBI CHCTIJIICHUA MCKAY MOJICKYJIaMHU - YMCHBIIAIOTCA. T.C
CHJIBI TIOBEPXHOCTHOTO HATSDKEHHUS 3aBHCAT OT TEMITEpaTypbl. Uem TemrepaTypa >KUAKOCTH BBIIIIE,
TeM ciadee CHUIIBl TOBEPXHOCTHOTO HATSKEHHUS.
3. U3MeHHUTCS JIM Pe3yabTAT BHIYHCIEHUS MOBEPXHOCTHOTO HATSZKEHHUS, €CJIH ONBIT
NPOBOIMTH B IPYrom Mecte 3em/u?
M3MeHnTCS HE3HAYUTENBHO, T.K. B (HOPMYITy BXOIMT BEIMYUHA g - YCKOPEHHS CBOOOIHOTO
naseHus. A MBI 3HaeM, 4TO B Pa3HBIX TOYKaX 3eMJIH YCKOPEHHE CBOOOTHOTO TaIeHHsI Pa3InIHO.
PeanpHOE ycKOpeHUe CBOOOAHOTO MaIeHNs Ha IOBEPXHOCTH 3eMJIH 3aBUCHT OT IIUPOTHI, BDEMEHH
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CyTOK | Jipyrux ¢daktopoB. OHO BapbupyeT cs oT 9,780 m/c? Ha skBatope 10 9,832 m/c? Ha

HOJIFOCAX.

4. U3MeHUTCS JIM pPe3yJIbTAT BbIYMCJIEHNS, €CJIH IMaMeTP Kamnejb TPyOKku Oyaer MeHbIe?

N3menenne quamerpa TpyOKH HE MOKET IPUBOIUTH K M3MEHEHUIO U3MEPseMOW BeTUIUHEI. s
o E trs! Pynmnn &

P )
OIIpCACIICHUS ITOBECPXHOCTHOI'O HATAXKCHHA NCIIOJIb3YCTCA (I)OpMyJ'Ia xR

[To pucyHky BUJIHO, YTO YMEHbIIIEHUE TUaMETpa TPYOKHU KOMIIEHCUPYETCSI YMEHBIIEHUEM MacChl
KaIlUIY, @ IOBEPXHOCTHOE HATSKEHHUE, €CTECTBEHHO, OCTAHETCS TEM XKE.

v mg

5. Ilouemy cieayeT 100MBaThCSl MeAJIEHHOTO NMAJEHUs Kanejb?

[Ipu BBITEKaHUH KUIKOCTH W3 KAaTWJUIIPHON TPyOKH pa3Mep Karuid pacTeT mocTeneHHo. [lepen
OTPBIBOM KarIlTu 00Opasyercs Ielika, quamMetp d KOTOpoil HeCKOIbKO MEHBIIIE

nuametpa d1 kamumsipHoi TpyOKku. [1o OKpy>)KHOCTH IIEHKH KaTuTh IEHCTBYIOT CHITBI
ITOBEPXHOCTHOI'O HATSKEHMUSI, HAIIPABIICHHBIE BBEPX U yJAepKUBaroLIMe karno. [1o mepe
YBEIIMUCHUS pa3Mepa Karid pacTeT CHIa TSHKECTH mg, CTpeMsIasicss OTopBaTh €e. B MoMeHT
OTpBIBA KAIlJIM CHJIA TSKECTH PaBHA PE3yIbTUPYIOINIEH CUIIe TOBEPXHOCTHOTO HaTshKeHus F = ndo.
Heo6xoaumo, 4T00BI Karii OTPBIBATUCH OT TPYOKH CaMOCTOSITENIBHO, TIOJT JICHCTBUEM CHJTBI
TshkecT. Ecnu nagenue kamens OyAeT ObICTPBIM IIPU JOTIOTHUTEIHFHOM HAXKaTUH HA TIOPIICHb
IITTPUIA, TO B MOMEHT OTPhIBA KaIlJId CUJIa TSHKECTH He OyAeT paBHA CHJIE TOBEPXHOCTHOTO
HATSDKCHUS U JAHHBIH METOH JAcT OOJIBIIYIO MOTPEITHOCTh U3MEPEHHUS.

IIpakTuyeckoe 3aganme Ne 2. HaOawnenue mnpounecca kpucraaamsanuu. W3ydenme
nedopManun pacTszKeHust
Lenb: n3y4nTh METO/IBI BBIPAIIMBAHUS KPUCTAJUIOB M BHIPACTUTH KPUCTAILI.
OO6opyaoBaHme: MOBapeHHAs COJIb, AMCTUUIMPOBAHHAS BOJA, BOPOHKA,
NEpeBsIHHAS [ITIaXKKa, MapJist, HUTKa (Jiecka), 2 cCTakaHa.
KparTkas Teopernueckasi cnpaBka

CymiecTBYIOT /IBa IPOCTBIX CIOCO0a BBIPAIIMBAHUS KPUCTAJIIOB U3 PAacTBOpA: OXJIAXKACHUE
HACBIILIEHHOTO PacTBOpa COJIM U €ro BhIMIApUBaHUE.

[lepBbIM 3TamoM mpu JitOOOM M3 JBYX CIIOCOOOB SIBJISIETCSI IPUTOTOBJICHHE HACHIILIEHHOTO
pactBopa. C MosiBICHHUEM LIEHTPOB KPUCTAIIIM3AaUU U30BITOK BEIECTBA BBIIEISAETCS U3 pacTBOpa.
N36pITOK BelecTBa M3 pacTBOpa BHIMAJAeT B BUAE KPHCTANIOB; KOJIWYECTBO KPUCTAJUIOB TEM
0oJbIIe, 4YeM OOJIbIIIE IEHTPOB KPUCTAIIM3ALUU B PaCTBOPE.

LlenTpamu KpUCTAJUIU3ALIMU MOTYT CITY>KUTh 3arpsiI3HEHHS Ha CTEHKAX MOCY/IbI C PACTBOPOM,
NBUJIMHKHU, MEJIKUEC KPUCTAJLTIUKH.
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UToObl BBIPACTUTH KPYHHBIA KpUCTAI, B TIATENbHO OT(UILTPOBAHHBIN HACHIIIEHHBIN
pPacTBOpP HYXKHO BHECTHU KPUCTAJUIMK —3aTPaBKy, 3apaHee MPUKPEIJICHHBIN Ha BOJIOCE WU TOHKOM
JecKe, MpeABapUTeIbHO 00paboTaHHON CIIUPTOM.

MOXHO BBIpacTUTHh KpUCTal Oe3 3aTpaBKu. s 3TOrO BOJNIOC MM JiecKy 0OpalOaThIBalOT
CIIUPTOM U OITyCKAaIOT B PacTBOpP Tak, YTOOBI KOHEI[ BHceN cBOoOOIHO. Ha KoHIle Bojoca Wiu JIECKU
MOKET HauaTbCsl POCT KPUCTAILIA.

Ecnu crakan ¢ pacTBOpOM MPUKPHITH TaK, YTOOBI BOJA U3 PAacTBOpaA MOIJIA UCHAPSTHCS, TO
BCKOpE PAcTBOP CTAaHET MEPECHIIICHHBIM U HaYHETCS POCT KpucTauia. Bo Bpems pocra kpucramia
CTaKaH C PacTBOPOM JIy4lll€ BCErO AEpPKaTh B TEIUIOM CYXOM MeECTe, IJie TEMIEpaTypa B TECUCHHE
CYTOK OCTaeTcs MOCTOSIHHOW. Ha BbIpaliMBaHue KpyIHOro0 KPUCTAJIAa B 3aBUCUMOCTH OT YCJIOBUU
9KCIIEPUMEHTA MOXKET MOTPEOOBATHCS OT HECKOJIBKUX JTHEH /10 HECKOJIbKUX HEJENb.

Bonpime kpuctamisl ynoOHO BBIpAIIMBATh W3 HMCIAPSIONIETOCS pacTBOpa. Tak Kak Bec
KpHUCTaJlJIa, BBIPOCIIETO0 W3 MEPEHACHIIIEHHOTO pacTBopa 0e3 HCMapeHHs, PaBeH BECy H3JIMIIKA
BELIECTBA B paCTBOPE.

JlJig IpUrOoTOBJIEHUS pacTBOpa B TOpsiuei AMCTUIUIMPOBAHHOM (@ €clii ee HET, TO MPOCTO B
KUITSTYCHOW ) BOJIE PACTBOPSIIOT MHOTO BEIIECTBA - CTOJIBKO, CKOJIBKO y/1aCTCS PACTBOPUTD, MOACHITIAS
MOPOIIIOK TIOHEMHOTY U BCe BpeMs IepemernuBas pactBop. [lomyuenHslil pacTBop puiabTpyroT B
Koi0y Wi OaHKy, KOTOPYIO 3aKpBIBAIOT KYCKOM BaThl. Uepe3 HEKOTOpPOE BpeMs Bce JIUIIIHEE
BEILECTBO BBINAJAET U3 PACTBOPA U OCENAET KPUCTAIUIMKAMH HA JTHO.

Torna HachIIEHHBIA PAcTBOP 0€3 KPUCTAIUIOB OCTOPOIKHO CIHMBAIOT B TOT COCY/I, B KOTOPOM
JOJKEH pacTH OOJIBIION KPUCTAILI.

Kpucrann pacreT M3 NEpEeHACBHILIEHHOTO pacTBOpa, TOYHEE, TOJIBKO N3 YYacTKOB
NIEPEHACHIILIEHHOIO PacTBOPA, KOTOPbIE HAXOAATCS PSIOM C KpUCTauIOM. BelpacTas, kpucraml
«BBICACHIBACT» BCE JIUIIIHEE BEIIECTBO BOJIM3H ce0s, TOITOMY OH OKA3bIBACTCS YK€ OKPYKEHHBIM
CJI0€M PAacTBOpA, HE MEPEHACHIIIEHHOI0, a JUIIb HAChIIEHHOro. [103TOMy eciin Haao BBIPACTUTH
OoJbIIME, XOPOIIO OTrPAaHEHHBIC, OJHOPOJIHBIC KPHCTAUIBI, TO HEOOXOJWMO HCKYCCTBEHHO
NepeMENINBaTh PaCTBOP, THIATEIBHO PETYIUPOBATH TEMIIEPATYPY.

B ycrmoBusix mIKOIBHOTO (PU3UYECKOro KaOWHETa MPOINEe BCErO BHIPANINBATH KPUCTAJLIBI
AJTIOMOKAJIMEBBIX KBacLUOB. B [1oMamHUX YCIOBHAX MOYKHO BBIPAlIMBAaTh KPUCTALUT MEIHOIO
KyInopoca Wi 0OBIYHON TOBAPEHHOM COJIH.

PacTtBOpUMOCTh J1IOOBIX BEIIECTB 3aBUCUT OT Temrieparypbl. OOBIYHO C MOBBIIICHHEM
TEMIIEpaTypbl PACTBOPUMOCTD YBEIMUYUBACTCS, a C IOHWKEHUEM TEMIIepaTypbl YMEHbBIIIACTCS.

[Ipu oxnaxnenun ropsidero (mpumepHo 40°C) HackimeHHoro pactBopa g0 20°C B HeMm
OKaXkeTcs N30bITOuHOE KomrmaecTBa cou Ha 100 r Bojel. [Ipu 0TCYyTCTBHM IIEHTPOB KPUCTAILTU3AINN
9TO BEILIECTBO MOXKET OCTABATHCA B PACTBOPE, T.€. PACTBOP OYAET MEePECHIIICHHBIM.

C mosiBJICHHEM IIEHTPOB KPHUCTAUIM3AIMKA U30BITOK BEIIECTBA BBIACISETCS U3 pacTBOpa, MpHU
KOKJIOM JAaHHOM TeMIlepaType B pacTBOpPE OCTAaeTCs TO KOJMYECTBO BEUIECTBA, KOTOPOE
COOTBETCTBYET KOX(PPUIMCHTY PACTBOPUMOCTH TpH ITOM Temrieparype. M30bITOK BemecTBa U3
pacTBOpa BHINIAIAET B BUE KPUCTAIUIOB; KOJMYECTBO KPUCTAIIOB TEM OO0JIbIlIe, YeM OOJIbIIIE LIEHTPOB
KpUCTAJUIM3allMU B pacTBope. LleHTpamu KkpucTamin3anuu MOTYT CIY>KUTh 3arps3HEHUs] Ha CTEHKaX
NOCYJIbl C PACTBOPOM, IBUIMHKH, MEJIKHWE KPHUCTAIUIMKA COJU. EciiM NmpenocTaBuTh BBITABIIAM
KPUCTAJUIMKAMUA BO3MOXHOCTH TMOJPACTH B TEYCHUE CYTOK, TO CPEIM HUX HAWUIyTCS UYUCTHIE U
coBepuIeHHbIe MO ¢dopMe 3K3eMIUIIpbl. OHU MOTYT CHYXHUTh 3aTpaBKaMH [UIsl BbIpAllUBaHUS
KPYIHBIX KPUCTAJUIOB.

IHopsa10K BHINOJTHEHUSA 32 JaHUS

1. TmaTenbHO BBIMBITH CTAKaH U BOPOHKY, MOJEPKATh UX HAJ[ apOM.

2. Hamute 200 T ucTUUIMPOBAHHON (WUIH JIBaXK/IBI IIPOKUIISTYCHHOW ) BOJIBI B CTaKaH M HarpeTh €&
1o Temreparypsl 30-40°C.

3. Jo6aButh B Boay 50 r moBapeHHOM coiu (10 4aifHBIX JIOXKEK).

4. ITpuroTOBUTH HACKIIIEHHBIM PACTBOP M CIUTH €T0 Yepe3 BaTHBIN (PUIIBTP B UUCTHINA CTaKaH.
3aKpbITh CTaKaH KPBIIKOW WK TUCTKOM Oymaru. [logoxaath, moka pacTBOp OCTBHIHET 10
KOMHATHOM TEMIIEPATYPHI.
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5. OTKpbITh cTakaH. Yepe3 HEKOTOPOE BPEMSI HAUHYT BbIIAJaTh NEPBbIE KPUCTAILIBI.

6. Uepe3 CyTKH CIUTh PaCTBOP Yepe3 BaTHBIN (DUIBTP B YHCTHIN, BHOBb BEIMBITHIN U MOTIAPEHHBIN
ctakaH. Cpeln MHOXKECTBA KPUCTAJUIOB, OCTABUIMXCS Ha JIHE NIEPBOr0 CTaKaHa, BRIOPATh CaMblii
YUCTBIN KPUCTAIUT TPABUIIBHON (POPMBI.

7. IlpukpenuTh KpUCTAII-3aTPABKY K BOJIOCY WJIM JIECKE U OIyCTUTh €ro B pacTBop. Boisioc mnn
JIECKY MPEABAPUTEILHO MPOTEPETH BATOM, CMOUYEHHOM CIIUPTOM. MOKHO TaK>K€ MOJIOKUTh
KpUCTAJUI-3aTPABKY Ha JIHO CTaKaHa Iepe]] 3aJIMBKOM B HETO pacTBOpa.

8. [TocTaBUTH cTakaH B TEIJIOE YUCTOE MECTO.

9. B TeueHHE HECKOJIBKUX CYTOK WJIM HE/ENIb HE TPOraTh KPUCTAJUI U HE NEPECTABIATh CTAKAH.
10. B xoHI11e cpoka BbIpallMBaHUsl BBIHYTh KPUCTAII U3 PACTBOPA, TIIATEIBHO OCYIIUTH OyMaKHOM
candeTKkol U yI0KUTh B CIELIMATIBLHYIO KOPOOKY.

11. Pykamu kpucTajul He TpOraTh, HHa4€ OH MOTEPSET MPO3PAYHOCTb.

12. TlpunecTy B KOpoOKe BbIpALLIEHHBIH KPUCTAILI, HAMKMCATh (PaMIIINIO, UMS CTYJIEHTA, TPYIILY.
13. B oTyeTe HanucaTh BEUIECTBO, U3 KOTOPOI'O BBIPAIEH KPUCTAILI, KOJIMYECTBO AHEH, METO/T
BBIpAILIMBaHUs, pa3Mepbl KpUCTaJLIa.

14. Cnenaiite BBIBOJ 110 paboTe

TpeOoBaHMsl K COIEPKAHUIO OTHYETA

OTyYeT N0KEH COAEPKATh:

— Ha3BaHHE JaOOPATOPHOH PaOOTHI,

— IIeJb PabOTHI;

— 00opyaoBaHHE;

— X0/ padOTHI;

— BBIBOJI;

— OTBETHI HA KOHTPOJIbHBIE BOPOCHI.

KonTposbHbIE BOIPOCHI

1. UTo MOXKET CIIY>KUTh LIEHTPOM KPUCTAIU3ALINU ?

2. Yem 00BsCHSCTCS HEOJUHAKOBASI CKOPOCTh POCTA PA3IMYHBIX TPaHEH
OJIHOTO U TOTO K€ KpucTayia?

3. Kakum crioco60oM, MOKHO HACHITIICHHBIN pacTBOP CAENATh
MEPECHIIIEHHBIM 0e3 J00aBJIeHHs pAaCTBOPEHHOTO BelecTBa?

4. 3aueM pacTBOp (HDHIBTPOBANICS?

IIpakTnueckoe 3aganue Ne 3. U3ydyeHue Tenja0BOro pacuiupeHusi TBepAbIX TeJa?

HEJIb PABOTHI: Hayuutbcst onpenensite K03 GUIIMEHT JIMHEHHOTO pAaCIIMPEHUS TBEPIOTO Tea.
Teopus : M3MeHnenue oJHOro Kakoro-audo pa3mepa Tela Ipy MOBBIIIECHUH TEMIIEPaTypbl
Ha3bIBACTCS JIMHEWHBIM paciirpeHuemM tena. OHo, KakK MOKa3bIBAET OIBIT, B IEPBOM MPUOTIHKEHUI
IPsIMO MPONOPLHUOHATIBHO MEPBOHAYaNBHOM uHe Tena npu 0°C 1 U3MEHEHUIo TeMneparypsl At:

Mo ~.€h:'(l)

KoaddutnmeHT nponopIimoHaIbHOCTH o - Ha3biBaeTcst Ko (GUIIMEHTOM TUHEHHOTO pacIupeHHS
JlaHHOTO BellecTBa. OH MOKa3bIBaET, HA KaKyI0 4acTh CBOEH BeTMUMHBI pu 0°C u3MeHseTcs AJinHa
TeJla OT HarpeBaHus Ha lrpamyc:

gﬂm 1/rpan (2)
XO4 3AHATHUA:
1. IIpo6upku Ha /> 00beMa HAOJIHUTH BOJOU, OMYCTUTh B HUX MO UCTIBITYEMOMY CTEPKHIO.
2. JJabopaTOpHBIM TEPMOMETPOM HU3MEPUTH TEMIIEPATYPY BOJIBI B IPOOMPKAX JaHHBIE 3allUCaTh B

Ta0IHILY.
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3. Bxirounts npubop B CETh.

4. YCcTaHOBUTH UH/IUKATOP HA HYJIEBOE JICIICHHUE.

5. Bxirounts nutaHue npudbopa U JOBECTU BOAY B IPOOUPKE 1O KUIICHHUS.

6. 3aMETUTh U3MEHEHHE TTOJIOKECHUS CTPEITKHA HA MHAUKATOPE 3TO OYJIET YUIMHEHUE CTCPKHS
YMHOXKEHHOE Ha IIeHY JeJICHUS HHIUKATOPA.

7. OTKIIIOUUTD IPUOOP U3 CETHU.

8. Berancnuth ko3 PUIUEHT JIMHEHHOTO pacIupeHus BeliecTBa mo ¢popmyse (2).

9. Pe3ynbTarhl BCeX M3MEPEHUN U BHIYMCIICHHUM 3aHECTH B TAOJIMILY.

Ne onbita | [lepBona-yaneHa | Vaiu-HeHu Temmeparypa Usme- | Koadpdumment | OTHOCHTENBEHA
s JUTHHA CTEPIKHS,| € CTEPIKHS HEeHue JTUHENHOTO A
M Al m TeMIle- | pacIIUpeHust | morpemHocTh
patyp
Bl
Havansna | Koneuna | T2 - ITo U3
aT1,K 1 T2,K T1 TaOIHIL | OIBIT
e I/K a
1.cTexito 16-102 9-10 ¢
2.amoMuHu | 16- 102 2,610
u 16- 102 -6
3.cTanb 0,9- 107

11. CpaBHUTH MOTYYCHHBIE PE3YIHTATHI C TAOMYHBIMU JAHHBIMU U OMIPEICTUTh OTHOCUTEIBHYIO
1

"

MMOrpCIIHOCTL:

IIpakTnueckoe 3aganue Ne 4. UzydyeHue 0co00eHHOCTEN TENJIOBOT0 PACHIMPEHUSA BOAbI?
Heab: U3yuyuTh HA IPAKTUKE OCOOCHHOCTH TEIIJIOBOT'O PACIIMPEHUS BOJIBL;

O6GopynoBaHue:

[taTus ¢ nankoit u mydToii. CriupToBka co cnuptom. [Ipodupka ¢ mpoOKO U CTEKISTHHOM
TpyOKoii. CtakaH ¢ Bogoi. CIHUYKH, TEPMOMETP, CTaKaH C XOJIOTHON BOJION, YAMHHK C TOPSYCH
BOJIOM (OJIMH Ha BCEX).

Teopemuueckasa cnpagka

KunkocTu pacivpsioTCcsl 3HAYUTENBHO CUIbHEE TBEPABIX Teld. OHU TaKKe PaCHIMPSIOTCS BO BCEX
HanpasiieHusX. BeneacTsue 00bII0M MOIBUKHOCTH MOJIEKYIT )KUAKOCTh IPUHUMAET HopMy
cocyza, B KOTOPOM OHA HaXOJUTCS, IPUYEM CIeAyeT YUYUTHIBATh U TEILIOBOE PACIIMPEHHUE COCYA.
Pacmmpenue KuaKOCTH B TpyOKax TakyKe MPEACTABISIET OO0 00BEMHOE paciupeHue.
CrnenoBarenbHO, BEPHBI GOPMYIBI 00bEMHOTO paciiupenus. Eciu

Vi
00BEM KUAKOCTH IIPU TemIiieparype tl, merp?
V,
00BEM KUAKOCTH IIPU TeMIEparype t2, MeTp’
AV
U3MEHEHNE 00beMa JKUIKOCTH, METP?
p

ko3¢ UeHT 00bEeMHOTO pacuupeHus (00beMHBIA KOAPHUIIUEHT TEIIIOBOTO pacuiupenus), 1/K

AV=V, B At; V.= V,(1+ B At)

Ko dunuent 00eMHOro paciiupeHus 3 paBeH OTHOIICHHIO OTHOCUTEIHHOTO 00 bEMHOTO
AV

pacumpenus AV/V1 k pazHoctu Temmieparyp At: p = V1At
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IIpu yBemueHun 00bEMa TeJl YMEHbIIAETCH X IIOTHOCTB: p=p,/(1+ S -At),
rae Vu Vy- o0beMbl, a p u py - TUIOTHOCTU COOTBETCTBEHHO NIPU TEMIIEpATypax ¢ U f.
http://rutube.ru/video/9aec6d9ba6bc5a3fad68923670fa75887/
XO/ 3AHATHUA:

1. JIns HaOmoeHUs pacIMpeHust )KUIKOCTH MPOOUPKY, HAITOJIHEHHYO BOJIOHM U IJIOTHO 3aKPHITYIO
POOKOI ¢ TPyOKO#, 3aKaTh B JIANKE ITATHBA U MMOJCTABUTH O] HEE CIIUPTOBKY (MJIH OMYCTUTH B
ropsiuyio Boay).OcTopoixkno!
5. 3akedb CIUPTOBKY, HAOIIOIATh 32 U3MEHEHUEM YPOBHSI BOJIbI B TpyOKe. UTo Habmomanm?
[ToueMy ypoBeHb CHa4asa OMyCTHIICS?
6. YOpaTh cCIUPTOBKY, HAOJI0IaTh 32 U3MEHEHUEM YPOBHSI BOJIbI B TpyOKe. UTto Habmogamm?
7. B onvHaKkoBbIe KOJOBI HAJIbEM: B OJIHY — BOJLY, a B IPYTYI0 — Takoi ke 00beM criupta. Konosr
3aKpoeM Ipodkamu ¢ TpyOkamu. HadanbHbie ypOBHU BOJIBI U CIUPTA B TPYOKAX OTMETHM
pe3UHOBBIMU KOJbIamMu. [TocTaBuM KOJIOBI B EMKOCTH € ropsiueil BOJoW. YpOBEHb BOJIbI B TPYyOKax
cTaHeT BbIlIe. Boga u ciupt nipu HarpeBaHuu pacmupsirorces. Ho ypoBeHb B TpyOKke KoObI co
CIUPTOM BbILIE. 3HAUUT, CIIUPT pacuiupsercs 6obiie. CiaenoBaTeNbHO, MEn1080€e pacuiupenue
PA3HBIX HCUOKOCHIEIl, KAK U TBEP/IBIX BEIIECTB, HEOOUHAKOBO.
8. OnpenenuTp MIOTHOCTh CIIUPTA B KUAKOCTHOM TEPMOMETPE MPU HATPEBAHUH.
9. Pemre 3anauu:
A) Kakoii 066éMm umeet HedThb mpu 0°C, ecim ipu Temmeparype 20°C e€ 066EM paBeH 65m3?
b) Macca 11 cimpra ipu 0°C pasua 0,8kr. Onpeaenure IIOTHOCTh ciipTa mpu Temieparype 15°C.
KoHTposbHbIE BONPOCHI:

1. YTo Ha3BIBAIOT TEILIOBBIM PACIIHPEHUEM TEI?
2. [IpuBeauTe mpUMEpHI TEIUIOBOTO PACHIMPEHUs KHUIKOCTEH, ra30B.
3. Uto Ttakoe K0O3PPUIMEHT 00BEMHOTO paCIIHpPEHUs?
Cneaaiite caMmu
Hcrnonb3ys TUTAaCTUKOBYIO OYTBIIKY M TOHKYIO TPYOKy JUIsl COKa, MPOBEAUTE JOMa OMBIT IIO
TEIUIOBOMY PACIIMPEHUIO BO3JyXa U BOAbL. Pe3ynbTarhl ombiTa onumure B TeTpaau. Ha stoT pas
HATNOJHU OyTBUIKY BOJOW JIO CaMOro BEpXa, 0 KpaeB TOpJbImKa. TpyOKy BBIIBUHH TIOBBIIIEC U
3aTKHU OyTBUIKY MpOoOKO#. BeITecHeHHBIN MPOOKOM M3TUIIIEK BOIBI MOAHUMETCS 10 TpyOke. ITycTh
OH TaM yCTaHOBUTCS Ha BbicoTe 1—2 cM Haja npoOkoil. Ecmu Oyaer 6omnbire, otieit. Xopomio ObLI0
OBl U 3/1€Ch MOAKPACUTD BOY. Tenepb Boly B OyThUIKE Ha/I0 HArpeTh. ITO Ha3bIBACTCS «HATPEBATh HA
BOJASIHOM OaHey. IIpssMo cTaBUTh OyTHUIKY HAa OTOHB HEllb3s: oHa jomHeT. Clienu BHUMATENbHO 32
YpOBHEM BOJIbl B TpyOKe! YpOBEHb HEMHOT'O OITYCTHJICS... YPOBEHb BOJBI B TpyOKE CHOBA IOIMOJI3
BBEPX U MOJHUMACTCS BCE Jajbliie U nanbine, OH Teneph BhIIIE, YeM ObLI ¢ CAMOT0 HaJasia. 3HAYHT,
BOJIa MIPU HarpeBaHUU Bce-Taku pacuupsercs. Hy, a mouemy ke cHavana ypoBeHb wien BHU3? He
noraapiBaenibes? Jla moToMy, 4To MepBOM Harpenach OYTHIIKA U TOXKE PACIIUPUIACH. A TIOTOM YKe
TEIUIO JOILIO JI0 BOJbI!

PA3AEJI 3. KOJIEBAHUS 1 BOJIHBI

Tema 3.1. Mexanuveckue KoJjieOaHusi. Ypyrue BOJHbBI
[IpakTuyeckoe 3aganue Ne 1. U3yyeHue 3aBUCMMOCTH MeEPUOAA KOJIEOAHMH HUTAHOrO (MJIH
NMPYKUHHOI0) MASITHUKA OT JJIMHBI HUTH (MJIH MAaCChI Ipy3a)
Iean padoThl: BBISICHUTH, KaK 3aBUCHUT IIEPUOJI U YAaCTOTA CBOOOIHBIX KOJICOAHUH HUTSHOTO
MasiTHUKA OT €ro JJINHBL.
Obopyoosanue: mTaTuB ¢ My()TOH U JATKOH, IIAPUK C TPUKPEITICHHON K HEMY HUThIO JuytnHOH 130
CM, MIPOTSHYTOM CKBO3b KYCOYEK PE3UHBI', YaChl C CEKYHIHON CTPEIIKON MIIH METPOHOM.
XOJ 3AHATUA:
1. Ilepeueprute B TeTpaab TaOIUILy [Tl 3aIMCH PE3YJIbTATOB U3MEPEHUN U BBIYUCICHUH.
2. preHI/ITe KYCOUYCK PC3UHLI C BUCAIIMM Ha HCEM MajATHHKOM B JIAIIKC ITaTHBA, KaK IIOKAa3aHO Ha
pucyske. [Ipu 3ToM 11MHA MasgTHUKA JOJKHA OBITH paBHA 5 CcM, KaK yKa3aHO B Ta0uuLe AJis
nepBoro onbiTa. J[nuHy / MasTHHKA U3MEPSIATE TaK, KaK MOKa3aHO Ha PUCYHKE, T. €. OT TOUYKH



27

noJiBeca J0 CEpeIuHbI IIapuKa.

3. Jlns mpoBeIeHHSI IIEPBOTO OIMBITa OTKJIOHUTE MIAPHK OT TOJI0KEHUSI PABHOBECHS HAa HEOOIBIITYIO
ammuntyay (1—2 cm) u otnycrure. M3amepbTe MpOMexyTOK BPEMEHH £, 32 KOTOPBI MasTHUK
coBepiutT 30 MOTHBIX KojaeOaHuil. Pe3ynbTaTsl M3MEpEeHH 3aUIIUTE B TAOJIUILY.

4. IIpoBenuTe ocTanabHbIC YETHIPE OMbITA TAK K€, KaK U nepBbii. [Ipu aToM nnunHy / MasTHUKA
KXKBIH pa3 YCTAaHABJIMBAWTE B COOTBETCTBUU C €€ 3HAYCHUEM, YKA3aHHBIM B TaOJIHIIE /IS JAHHOTO
OTIbITA.

5. JIist Ka)I0r0 U3 MATH OMBITOB BEIYUCIUTE U 3aMUIIUTE B TAOIHIlY 3HAUCHUS

nepuona 7' konebanuit MasTHUKA. Toxey = t/N

Puc. 183

@randecKan Ne orterra 1 2 3 4 5

BeAMYHHA
l, cM 5 20 45 80 125

N 30 | 30 30 30 30

i, o
T, c
v, I'o

6. Bwruucnure TeopeTrueckoe 3HaueHUe T HUTSHOTO MasiTHUKA 0 hopmyne T = 2mNe/ g,
Yckopenue g = 9,8 m/c?.
7. JJIs KaXJI0ro M3 MSATH OMBITOB PACCUMTANTE 3HAUCHHS YaCTOThI V KOJICOAaHUH MasSTHHKA I10
dopmyne: v = 1/T wim v = N/t. [lomydeHHbIe pe3yIbTaThl BHECUTE B TAOJIHILY.
8. CpemnaiiTe BEIBOJBI O TOM, KaK 3aBUCST MEPHUOJ U YACTOTa CBOOOIHBIX KOJIeOAaHUI MasTHIKA
OT €ro JUIMHBI. 3alHIINUTE 3TU BbIBOJIBI.
9. JomojHuTeabHOE 3a1aHue: VccienoBaTh 3aBHCUMOCTD TIEpHoO/ia KoJIeOaHHi HUTSTHOTO
MasiTHUKa OT aMIUTUTYAbI KOJIeOaHHiA.
A) OTKJIOHUTE MASTHUK (JJTHHOM 45 CM) OT MOJIOKEHUSI PABHOBECHUS HAa 5 CM M OTITyCTHTE.
b) U3mepbTe Bpems, 3a KOTOpoe MasiTHUK coBepiaeT 10 moHbIX KoeOaHuid.
B) IloBTOpPHUTE ONBIT C AaMILIUTY 10U KOJeOaHui 3 cM.
e TI') [Inst xaxa0ro OnbITa BEIYUCIUTH MEPHOJ KOJIeOaHU HUTSHOTO MasiTHUKA 110
popmyne Toen = t/N

PA3JIEJI 4. OIITUKA
Tema 4.1. IIpupoaa ceera. BosiHOBbIe CBOJiCTBa cBeTa
IIpakTnueckoe 3aganue Ne 1. U3yuyeHnue uzo0pakeHusi npeaMeToB B TOHKOM JIUH3e
Lenb: W3MEPUTHh ONTHUECKYIO CHIY M (POKYCHOE PACCTOSHUE COOHMpAlomield JHH3Bl OJHUM U3
CIoco0oB.
OOopynoBaHme: MCTOUYHUK CBETa, JUHENKa, JMH3a coOMparolias, JamIO4YKa Ha CTOMKE, 3KpaH,
COEIMHUTEIIbHBIE TPOBO/IA, BBIKIIOUYATEb.
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1 1 1

==
Teopernueckoe 060cHOBaHMe: DopMysia TOHKON JIMH3bI UMEET BHUJI: d f F (1), roed-
paccTosiHHE OT JMH3BI 10 oO0BekTa, f — paccTosHue OT JMH3BI A0 u300paxenus, F — ¢okycHoe
paccTosiHue TUH3bL, D — onTHueckas cuia JUH3bI.
Jnst Toro, 4To0bl yOEAWTHCS B TPUTOAHOCTH (OPMYIBI TOHKOM JIMH3BI, Ui BAIero Cirydas
HEOOXOMMO M3MEpUTh C TOMOULIbI0 3TONH (OPMYJIBI ONTHUYECKYI0 CHIy 3TOM JmH3bI D npu
pa3znuuHbIX 3HaueHusxX d u f, HailTu abcoOTHBIE MOrpeHOCTH u3MepeHus D u yOeaurbes, 4yTo B
npejenax TOYHOCTH HAIIMX H3MEPEHHUIl ONTUYECKYI0 CHIIYy JIMH3bI MOXKHO CUYMTaTh BEITUYMHOU
MOCTOSTHHOM, T.€. popMyIia paboTaer.
3TO MOXHO c/eaTh, U3MEPUB paccTosHUS d OT MpeaMeTa 70 JIMH3bI U paccTosHUS f OT JIMH3BI 710
peanbHOrO H300paXkeHUs Ha HKpaHe. PeanbHOoe mepeBepHYTOe H300pakKeHHE Ha SKpaHe JUis

coOuparomiel JWH3BI TOJIy4aeTcs, eClAH TpeaMeT pPaclolOXUTh OT JIMH3bI Ha PacCTOSHUU
6ombiieM ¢okycHoro. Ilpu atom ecnu paccrosinue f<d< 2f, To n3oOpakeHue OyeT yBETUICHHBIM

L] X - __|I"‘|.
o | K 1
g K\- .___\“H "lll'-.l A ; C
. W H"'.‘ A, Cﬂ\f B,
M SFJO A F ' B F ™
. — H“‘“}“w

(puc.1), ecnu paccrostaum 2f<d, To ymenbimeHHBIM (puc. 2). HabmogaeMbpIM peIMETOM MOXKET
CITYXKHUTh CBETSIIASACSA CIIUPAJIb JIAMITOYKH.

[IpocTeiimmii criocod n3MepeHUs ONTHYCCKON CHUIIbI B POKYCHOTO PACCTOSHUS COOMPAIOIICH JTMH3bI
OCHOBAH Ha HMCIIOJIb30BaHUH (DOPMYJIBI JIMH3HI:

1,1 1,11
(1) nm d ;F F (2)

B kauecTBe mpeamMera UCHONIB3YETCs CBETALIasics JaMiouka. /leficTBuTenbHOe N300pakeHHe HUTH
Hakaja JIJaMIIOYKH MOJIy4aloT Ha DKpaHe.

XO/[ 3AHATHA:

1.Co0path AJIEKTPUYECKYIO LIETb, TOJIKIIOYUB JIAMIIOUYKY K UCTOUHHKY TOKa Y€PEe3 BBIKJIIOUATEINb.
2.IlocTaBuTh JTaMIIOUKY M 3KpaH IO KpasM CTOJIa, MEXTy HMUMH MOMECTUTH JUH3Y. [lepememas
JMH3Y, MOJY4YUTh PE3KOE U300pakeHUE CBETSIICHCS HUTH JIAMITOUKH.

3.U3meputs pacctosinus d u f, oOpatuTe BHUMaHHE HA TOYHOCTh U3MEPEHUS PACCTOSTHUM.
4.Paccuutath o ¢popmynam (1) u (2) onTuueckyro cuity U pOKyCHOE pacCTOSHUE JINH3HI.

5.BeiBoa 1o pabote

Kaxkyto dhopmy umeer kaxapiii 3jieMeHT pediiekTopHoro crekiaa dapsi? [louemy BeiOpaHa UMEHHO
takas (popma?

[MpakTuyeckoe 3aganue Ne 2. U3yuyenue narepdepeHunu u nudpaknum ceera (KOy4HHr)
Henp — sxcniepuMeHTanbHO U3YUUTH SIBJIEHHUE UHTEpPEPEHLINN U TU(pakLnu.
OO6opynoBaHue: CTaKaHbI C PACTBOPOM MBLIA, KOJIBIIO MPOBOJIOYHOE C PYUYKO#, KAIIpOHOBAas TKAaHb,
KOMITAKT-AUCK, JIJaMIla HaKAJIMBAHU A, IITAHTCHIOUPKYJb, ABC CTCKIIAHHBIC IIJIAaCTUHLI, JIC3BHUC,
MUHLET, KaIpOHOBAas TKaHb.

Memoouueckue ykasanusi:

Teopus
UnTtepdepeHius — sBJIEHUE XapaKTepHOE Jis BOJH JIOOOM HPUPOJBI: MEXaHHYECKHUX,
ANIEKTpOMAarHuTHBIX. "HHTepdepeHiuss BOJIH — CIOXEHHEe B NPOCTPAHCTBE MABYX (WK

HECKOJIbKUX) BOJIH, TP KOTOPOM B Pa3HbIX €0 TOYKAaX MOIy4yaeTcs YCUICHHUE WU ociabieHue
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pesyabTupyromeid BojHbI”. J[ns oOpa3oBaHHS YCTOWYMBON WHTEPPEPCHITMOHHOW KapTHHBI
HE0OXO0IUMBI KOTEPEHTHBIC (COTJIACOBAHHBIC) UICTOYHHKH BOJIH.

KorepeHTHBIMU Ha3bIBAIOTCS BOJIHBI, UMEIOIINE OJMHAKOBYIO YaCTOTY  IMOCTOSIHHYIO
pa3HOCTh (pa3. yCcIoBUsS MAaKCUMYMOB YCIIOBUS MUHUMYMOB, rjie k=0; + 1; £ 2; + 3;... (pa3HOCTb
X0/1a BOJIH paBHA YETHOMY YHCITY ITOJTyBOJIH). BostHbI 0T ncTounnkoB S1 u S2 npuayT B Touky C B
OJIMHAKOBBIX (azax u "ycwiar npyr apyra”. - ¢asel konebaHui - pazHocTh pa3z A=2Xmax —
aMIUTUTy1a pe3yabTUpyrome BomHbl, rae k=0; £ 1; + 2; £ 3;... (pa3HOCTh X0/a BOJIH paBHa
HEUYETHOMY YHCITy 110JIyBOJIH) BoHbI 0T ncTouHnKoB S1 1 S2 npuayT B Touky C B mpoTHBOda3zax
u "moracsT apyr apyra’”. - ¢asbl KojiebaHui - pa3HOCTh (pa3 A=0 — aMIITUTy1a pe3yJIbTUPYIOLIEH
BOJIHBI.

HnTepdepeHinonnas KapTHHa — pEeryJsipHOEe yepeloBaHhe 00JacTeil MOBBIIICHHOW U
MOHIKEHHOW HWHTCHCUBHOCTH CBeTa. VIHTepdepeHuus cBera — MPOCTPAHCTBEHHOE
nepepacnpeiesieHie SHEPrui CBETOBOTO H3JIyYEHUs MPH HAJOKEHUU ABYX WM HECKOJBKUX
CBETOBBIX BOJIH. CIlleZIOBAaTEIHHO, B SIBJICHUSX HHTepDepeHINH 1 TU(paKIUuu CBeTa COOII0IAETCS
3aKOH COXpaHeHMsl OdHepruu. B oOnactu uHTEpepeHIUH CBETOBas SHEPrusi TOJIBKO
nepepacnpeesnsieTcs, He IMpeBpalasch B Apyrue BHUIbI dHepruu. Bo3pactanue sHeprum B
HEKOTOPBIX TOYKAaX HWHTEP(PEPEHIIMOHHON KapTHUHBI OTHOCUTEIBHO CYMMAapHOW CBETOBOI
SHEPTrUU KOMIECHCUPYETCS YMEHbBIIICHUEM €€ B IPYTUX TOUKAX (CyMMapHasi CBETOBasi DHEPrus —
ATO CBETOBAs SHEPTUA JBYX CBETOBBIX IIYYKOB OT HE3aBUCUMBIX UCTOYHHUKOB).

CBeTJible MOJIOCKH COOTBETCTBYIOT MAKCUMYyMaM SHEPTUU, TEMHBIE — MUHUMYMaM.

Judpakius — siBleHre OTKIOHEHUS BOJIHBI OT MPSIMOJIMHEWHOTO PaclpOCTPaHEHUS MTPU
MPOXOXKACHUH 4Yepe3 Mallble OTBEPCTHS M OTMOAHUM BOJHOW MAJBIX MPEMATCTBUU. Y CIIOBUE
nposienieHuss audpakuuu: d < , rae d — pa3Mep NpenaTcTBUsA, - AJUHA BOJHBEL Pa3mepbl
NPemsITCTBUNA (OTBEPCTHIA) JOJDKHBI OBITh MEHBIIE WIU COU3MEPUMBI C JUIMHON BOJHEI.
Cy1iecTBOBaHUE ATOTO SIBJICHUS (OU(PPAKIMK) OrpaHUYMBAECT O0JIACTH MPUMEHEHHS 3aKOHOB
ICOMETPUYCCKON ONTHKHU U SBJIICTCS MPUYUHON Mpe/iesia pa3pelaroleid CriocOOHOCTH
ONTUYECKUX MPUOOPOB.

JudpakmoHHass pemierka — ONTHYSCKWd Tpubop, MPeACTaBISIONMI  coboit
MEPUOANYECKYIO CTPYKTYpPY W3 OOJBIIOrO YMCIa PEryJsIpHO PACIOJIOKEHHBIX IJIEMEHTOB, Ha
KOTOPBIX MPOUCXOIUT nudpakius ceeta. ILITpuxu ¢ onpeaeneHHbIM U MOCTOSHHBIM JJIsT JAHHON
TUuGPaKIUOHHON pelieTku poduieM NOBTOPSIOTCS Yepe3 OJAMHAKOBBIN MPOMEXKYTOK d (mepuo
pemretkn). CIOCOOHOCTh AUQPPAKIIMOHHON PEIIETKH PaCcKIaJbIBaTh MAJaroNIfid Ha HEe MydoK
CBETa MO JUIMHAM BOJIH SIBJISIETCS €€ OCHOBHBIM CBOWMCTBOM. PasznmuyaroT oTpaxkarenbHble U
po3pavyHble AUPPAKIHMOHHBIC PEIIETKH. B COBpeMEHHBIX MprOOpax MPUMEHSIOT B OCHOBHOM
OoTpakaTelbHble AU(PPAKIMOHHBIE pPEIIeTKU. YcloBUE HaOMoAeHUs IUGPaKIUOHHOTO
MaKCcUMyMma:_

3aganue Ne 1. oTBeThbTE MHCHMEHHO HAa BCE MOCTABJIEHHBIE BOMPOCHI U MPUCTYIUTE K
BEITIOJTHEHUIO pa0OThI

XO/ 3AHATHUA:

Omnpit 1. OnycTrTe MPOBOJIOYHYIO PAMKY B MBUTBHEIHN pacTBOp. [IpoHabmtogaiiTe u 3apucyiire
uHTep(EePEHIIMOHHYI0 KapTUHY B MBUIbHOM IJIeHKe. [Ipu ocBelieHuu miaeHKu OenbIM CBETOM (OT
OKHA WJIM JIaMIIbl) BO3HUKAET OKpAIIMBAHUE CBETJBIX IOJOC: BBEPXY — CHHHUU ILIBET, BHU3Y — B
KpacHbIi 1BeT. C MOMOIIBIO CTEKIITHHOW TPYOKH BBIIYWTE MBUIBHBINA Iy3bIpb. [IpoHabmtomaiite 3a
HuM. [Ipu ocBemnieHn# ero 6eIbIM CBETOM HAOIIOIAI0T 00pa30BaHUE IBETHBIX HHTEP(EPEHITMOHHBIX
kosenl. [To Mepe yMeHbIIeHHs TOJNIIMHBI TUIEHKH KOJIbIA, PACIIUPSSACH, IEPEMEIIAI0TCS BHU3.
OTBeTHTE HA BOIPOCHI:

1. IToueMy MBUIbHBIE MTY3bIPH UMEIOT PAIY>KHYIO OKpacKy?

2. Kakyro ¢popmMy UMEIOT paly>KHBIE MTOJIOCHI?

3. Tlouemy okpacka Mmy3bIpsi BCE BpeMsi MEHSETCA?

OnpiT 2. TmaTenbHO NPOTPUTE CTEKIISHHBIC IUIACTUHKH, CJIOXKUTE MX BMECTE€ M COXMUTE
nanbliamMu. M3-3a He uaeanbHOCTH (OPMBI COMPUKACAIONINXCS IOBEPXHOCTEH MEXKy IIACTUHKAMU
00pa3yroTcs TOHYANIINE BO3MYIIHBIC MyCTOTHI, MAIOIIUE SIPKUE Paly’KHbIE KOJbIICOOpa3HbIC WU



30

3aMKHYTbIE HENpaBWIbHOM (opMbl moniochl. [IpM M3MEHEHHWH CHIIBI, CXKMMAIOIIEH IUIACTUHKH,
pacmoioxeHue U (HopMa MOJIOC M3MEHSIOTCS KaK B OTPAKEHHOM, TaK U B TPOXOSIIEM CBETE.
3apucyiite yBUICHHbIE BAMH KApTUHKU.

OTBeTHTE Ha BOIPOCHI:

1. [louemy B OTAETBHBIX MECTaX CONPHUKOCHOBEHHUS IUIACTHH HAOIIOJAIOTCS SpKUE padyXKHbIE
KOJIbIICOOpa3HbIE WM HETPABUIBHOU (DOPMBI TIOJIOCHI?

2. [loueMy ¢ u3MEHEHHWEM Ha)xuMa U3MEHAIOTCA (opMa U PACIONIOKEHHE IOTYYCHHBIX
uHTep(HEePEHIIMOHHBIX TI0JI0C?

Omneit 3. [TonokKuTe TOPU30HTAILHO HA YPOBHE TJa3 KOMIAKT-TUCK. UTO BBl HaOm0maeTe?
OObsicauTe HabmOMaeMbIe iBTIeHUS. OMUITNTE HHTEPPEPEHIITMOHHYIO KApTHHY.

OmnbiT 4. Bo3pMuUTE C OMOIIBIO MMUHIIETA JIE3BUE O€301acHON OPUTBBI M HArpeuTe ero Haj
IUTAMEHEM TOPEJIKH. 3apucyiTe HaOII01aeMyI0 KapTHHY
OTBeThTE Ha BOIPOCHI:

1. Kakoe siBneHue BbI HAOJIIO a1 ?

2. Kak ero Mo>xHO OOBSCHHUTH?

3. Kakue nBeta, 1 B KakOM TOpPSJKE TMOSABISIIOTCS Ha IOBEPXHOCTU JIE3BUS TMPHU €ro
HarpeBaHuu?

OmpiT 5. [locMoTpUTE CKBO3b KAalPOHOBYIO TKaHb HA HUTH ropsiueit jgammsl. [loBopaunBas
TKaHb BOKPYT OCH, J100eiTech 4eTKON MuPaKIMOHHON KapTHUHBI B BHUJE JBYX CKPEIIEHHBIX 0]
IPSIMBIM YTJIOM AU(PPAKIIMOHHBIX TIOJI0C. 3apuCyiiTe HaOII0qaeMbIid TU(PPAKITMOHHBIA KPECT.

Omeit 6. [IponaGnronaiite nBe T paKIMOHHBIC KAPTUHBI TIPU PACCMOTPEHUH HUTH TOPSIIEH
JaMIIbI Yepe3 Ielb, 00pa30BaHHYIO T'YOKaMH ITaHTeHIUPKYJI (npu mupuHe menn 0,05 mm u 0,8
MM). OnuimuTe U3MEHEHHE XapakTepa HUHTep(EepPEHIIMOHHON KapTHUHBI MPHU IUIABHOM IOBOPOTE
ITAaHTCHIUPKYJIS BOKPYT BEPTUKAIBHON ocH (mipH mupune menu 0,8 Mm). TOT OIbBIT TOBTOPUTE C
JBYMSI JIE3BUSIMHU, MIPIKAB UX APYT K Apyry. OnuimTe xapaktep HHTepEepeHIIMOHHON KapTUHBL.
3anuimuTe BHIBOJBI. YKAXKHTE, B KAKUX W3 TPOJCTAHHBIX BaMU ONBITOB HAOJIONATIOCh SIBICHUE
untepdepeHuu’? audpaxuun?

PA3JIEJI 5. DBOJIIOLIMS BCEJIEHHOM

Tema 5.2. DBomouns 38e31. 'unoreza npoucxoxaeHus CoiHeYHON CHCTEMBI.
IIpakTnueckoe 3aganme Ne 1. «IBosawouusi 3Be3a. I'mmore3a mpoucxoxkaeHuss CoiHeYHOMH
CHCTEMBbI».
Pemenue 3ana4 «IBoswouus 38e31. ['unoresa npoucxoxaeHus CoHEYHOH CUCTEMbI».
1 H = 10_6
. PKOCTh COJIHEYHOW KOPOHBI ~COCTaBIISIET MPUMEPHO ot sipkoctu Cosnia. OnHa
CBETHTCH 3a cUeT paccessHus cBera CoJiHIIa Ha CBOOOIHBIX 3JIeKTpoHaX. OIEHUTE MacCy COTHEYHOM
KOPOHBI.
2. Haiinyure MUHEHHBIN paguyc KPYrioro COJIHEYHOTO ISITHA, KOTOPOE BBI3BIBAIIO OBI TAKOE KE
nagenue sipkoctr ConHIa Ha 3emiie, KOTOpoe HaOII0aeTCsl BO BpeMs MPOXOaeHHs BeHepsl mo

4200K,

mucky ConHna. TemmepaTypa B COTHEYHOM ISITHE paBHA OHO HAaXOJHTCS B IICHTPE JHCKA
Comnnna. [Moremuennem aucka ConHIa K Kparo npeHeOpeys.

3. Kak m3menunace Obl BUnMMas 3Be31Hasi BeJIn4rHa JIyHbI B TIOJIHOYHHE, eClii OBl ee anb0es1o
YBEITUYHIOCH TI0 CPAaBHEHHUIO C COBPEMEHHBIM B TpHU paza?

4. Yemy paBHa TeMIiepaTypa MoBepXHOCTH JIyHBI B TOJICOIHEYHON TOUKE?

2000r.

5. B Obula OTKpBITA OYEepeAHas Mayas IUIAHeTa M3 CEeMEHCTBA TPAHCHENTYHOBBIX

D =650xm

mwia"et «Ilnyturo» («IlL1yToHYMKNY), KOTOpas UMEET JUaMeTp €€ pacCTOSHUE OT

o = 5,6 MIIpJ KM r, =2,7 MIpa KM
Connna B adenun , a B mepurenun — L4 Onpenenutsb

MakcuMaibHbIN Oneck [lmyTuHO npu HabmoneHUAX ¢ 3eMiu (BiIusHUE aTMOCGhEPHI HE YUUTHIBATH),

A=0,2

IIPU yCIOBUH, YTO KOO(PPHUIUEHT OTPaKEHUS OT MOBEPXHOCTH IIIAHETHI
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) % v *
6. [Ipenmnonoxum, 4TO BOKPYT 3BE3JbI C TEMIEPATypoi U CpeIHell IMIOTHOCTHIO P
JBIDKETCS TIJIAaHETA. Hi’CTL OHa He UMeeT aTMocdepbl, oOpaleHa K 3Be3/1e OJJHOU CTOPOHON U UMEET

Takoe ke anpoeno L2, yto u y Jlynsl. Uemy paBeH nepuos oOpallieHus 3TOH MIaHeTHl o OpOuTe,
ecJIii TeMIlepaTypa Ha ee MOBEpXHOCTU Takas ke, kak Ha Jlyne? Kak 3aBucur temmeparypa Ha
MOBEPXHOCTHU IUIAHETHI OT 3eHUTHOro paccTossHus Conuua? CyuTaeTcsi, 4TO W 3BE€3/1a, U IUIAHETa
U3Ty4aloT Kak aOCOJIOTHO YEPHOE TEO.

7. 14 wosiOpst 2003 roma Oblma OTKphITa KapiaukoBas Tuianera CenHa, paguyc KOTOpPOH
coctaBisier npuMepHo 750 kM. Ee munHumanwsHoe ypanenue or CosiHila coctaBisger 76 a.e.
(acTpOHOMUYECKUX €IMHHMII), a HarnOobInee — 960 a.c. CpaBaute O1eck Connna Ha CegHe B adennn
¢ 6ireckom JlyHer Ha 3emie.

8. Ox3omnaneta Corot-Exo-7, otkpeitas 3.02.2009 mo TpaH3uTy HpU MOMOIIX (PpaHITy3CKON
kocMuueckoi oocepBatopurn COROT, MeHee ueM B 1Ba pa3a MPeBOCXOIUT 3EMITIO TI0 THAMETPY, a €€
Macca COTOCTaBMMa C 3eMHOM. DK30IUIaHETa COBEPIIAST IMOJIHBII 000POT BOKPYT 3BE3/bI (OYEHBb
noxoxed Ha CoinHie) npuMmepHo 3a 20 dacoB. OneHuTe TeMmIepaTypy Ha MOBEPXHOCTH ATOM
sK301UI1aHeThl. YTo oxuaaet ee B Oyayiem?

9. B eBpomnetickoii FOxnoi O6cepBatopun (ESO) cozgaercs OWL («Upe3BbryaitHo 00JIbIIOM
TEJICCKOID») C AuamMeTpoM 3epkaja 100 M 1 qudpaKkIHOHHBIM KaueCTBOM H300paXKEHHUS B ONTHYCCKOM
nuana3zone. MoxkHoO i Oy/IeT ¢ MOMOIIBIO 3TOTO TeNEeCKONa YBHIETh XOTs Obl OTAENbHBIC MSITHA HA

o Cen A o Cen A
3BE3/E KaK MPOTsHKEHHBbIE OOBEKTHI. 3Be3/a — 3Be3/1a, OYEHb MOXOKas Ha
1,3k
ConHlle 1 HaXOASILAsACA OT HErO Ha PACCTOSIHUM IPUMEPHO
10.  Onenute YacTOTHBIN JMama3oH, B KOTOPOM MOXKET paboTaTh paguoTenecKomn-pediekTop
D=10m y y y
TUaMETPOM CIEeNaHHBIA U3 METAIITUYECKON CETKH C siuekamu 1 cMm.
11. 3Be3na Karmenna OTHOCHUTCS K TOMY K€ CIIEKTpajibHOMY Kiaccy, 4yTo u ConHue. Paccrosnue
m
r =13nK m=0,1
JI0 HEE paBHO a Ha HameM HeOe OHa BBITJISIIUT Kak 3Be3fa Ha xakom
3
y Ir/cem”,

paccrosinuu oT Kamnesuibl JoKHA HAXOJUTHCS TJIaHETa CO CPeAHEH MIOTHOCTHIO 9TOOBI

YCJIOBH:A Ha €€ ITOBECPXHOCTH ObLIH cX0kU ¢ 3eMHBIMU? Kakast macca JOJDKHa OBITh y 9TOH IITaHETHI?

12. B xenThix mgydax 3Be3/bl u CBETAT OJIMHAKOBO, a B KPAaCHBIX JIyyax 3Be3Jia Ha

01"
sipue, yem 3Be3aa LA, Kakas uz 3Be3n ropsiuee?
13. B nanexol ramakThke BCHBIXHYJa CBEpXHOBas 3Be3na. Ee Oieck B MaKCUMyMe€ COCTaBHII
m=22" Hg . |Hy,
-} Jluaus Bomopoia HaOJFOABITIAsCS B €€ CIIEKTPE COBMECTUIIACH C JIMHUEH
71a00paTOPHOTO BOAOPOAHOTO cTaHaapra. Kakoil Oimeck nMena Obl 3Ta CBEPXHOBAs, €ClIU Obl OHA

I, = 8 KIIK

or Comaua?

Ay = 4861 A°,

HaxoJgui1achb BOJIM3HU HeHTpa HaIeu FaﬂaKTI/IKI/I, Ha pPacCTOSHHUU

H, | [Hp A, = 6563 A°

JlaGopaTopHble AMHBI BOJH JIMHUN L% 1
H =70——
noctosiHHas Xabbmna ¢ - Mk Mex3BE3IHBIM U MEXTaJaKTUYeCKUM MOTJIOIICHHEM

peHeOpeyb.
14. Y 3aTMEHHOU NIEPEeMEHHO 3Be3/bl ITyOHHA TJIABHOTO M BTOPUYHOT'O MHHHUMYMOB COCTaBIISIET

0,55™ 0,11™
COOTBETCTBEHHO | n L2 Omnpenenure, €ciIM 3TO BO3MOXHO: OTHOLICHHE MAacce,
OTHOIIICHUE PAJNyCOB, OTHOUICHNE 3(P(PEKTUBHBIX TEMIEpaTyp W OTHOUICHHE CBETUMOCTEH IBYX
3Be3/1, BXOAALIMX B cucTeMy. [loTeMHEHHEM JUCKOB 3BE3/1 K Kparo peHeOpeyb.

paBHBI
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2000

15. Ha ceBepnom Hebe 3BE3] IEI-P'I BUIMMOM 3BE3IHOW BEJIMYMHBI. BO CKOJIBKO pa3 ux

m
obmmii cBeT cuimbHee cBeta Cupuyca, 61eck KoToporo | 1,46 ?
16. B muranerapHOi TyMaHHOCTH HAaONIOMAIOTCS OYEHB SIPKHE «HEOYIJSpHBIC» JHHUM a30Ta U
KHCIIOpo/ia. Y CIIOBHEM MX BOZHUKHOBEHUS SIBIIIETCSI TO, UTO 32 BPEMS HAXOXKJICHHSI B BO30YKICHHOM
COCTOSIHMM aTOM HE JIOJKEH CTOJKHYTBHCS HU C OJIHUM 3JIEKTPOHOM OKpYy»Karouieil cpeabl. Ouenure
CPEIHIOI0 KOHIICHTPAIMIO J3JCKTPOHOB B IUIAHETAPHONH TYMAaHHOCTH, €CIH HM3BECTHO, YTO TIO

10000 K

OTHOCUTEIHbHON MHTEHCUBHOCTH dTUX JIMHUMN TEMIIEpATypa COCTABIACT , 4 BpEMs JKU3HU

OKOJIO cekyHI. O(GeKTHBHOE CEYCHHE B3aUMOJCUCTBUS aroMa C SJIEKTPOHOM PaBHO
-16 2
10" cm”.

2 Mok

17. C camoro kpasi 00JIbII0N CIUPaATbHON TAJIAKTUKHU, Y/IaJIEHHOM OT HAaC Ha U BUIUMOM

o
Ha 3eMie «C pe6pa» KaK TOHKas HHUTb pasMCcpPoOM , OBLI IMOJYYCH paauOCHUIHaJ, IIOXOXXHWH Ha

2 M

NO3BIBHBIC JanieKoi muBuian3anuu. C MOMOIIBIO TeJecKona ¢ (POKYCHBIM PacCTOSTHUEM u

n=5A°/Mm

TUGPaKIMOHHON PelIeTKU C pa3pelieHueM CO ILIEJIBIO, HAIIPABICHHOM BAOJIb OCU

(5500 A°)

TaJJaKTHUKU, ObLI MOJIYUYCH €€ CICKTP. JIuHNMU B JKENTO-3€JI€HON dYacTu CIICKTpa

_ Ko
OKa3aJIUCh HAKJIOHEHHBIMU TOJ yTJIOM K HOpMaJIbHOMY MOJIOKEeHHI0. B Kakyro oGiacth
TAJTAKTUKH HY>KHO TIOCJIaTh OTBETHBIA CUTHAJT TajieKoU IuBUIn3anuu? OpOUTHI 3B€37] BOKPYT IIEHTpa
rajJakTUKH CUUTATh KPYTOBBIMHU.

10000 18™

18. CKOIUIEHHE TaJJaKTUK COCTOUT U3 OJIMHAKOBBIX T'AJIaKTHK C OJIECKOM KaXKaast.

o
Bce ckoruienue Ha 3eMHOM Hebe MMEET yIi10BOM 1uaMeTp CriekTpanbHble U3MEpPEHUs T0Ka3aly,

0,1

YTO KpPaCHOC CMCIICHUC CKOINNICHUS COCTABJIACT d PAa3HOCTL JIYUYCBBIX CKOpOCTeﬁ OTACIBHBIX

+500km/c

rajJlakTUK M Jy4eBOH CKOPOCTH CKOIUICHUS TOCTUTaeT Onpenenuth BKJIAJ TEMHON
MaTepuu B Maccy cKoruieHus. CuuTaiite, 4To BCe TAIAKTHKH COCTOST U3 3Be3]l, NOX0kuX Ha CoHIe.
19.  Onenwure maccy 'anaktuku no paccrosiHuto CosiHIIA OT LEeHTpa ['alakTUKU U CKOPOCTH €Tro
JIBMDKCHUS 10 TAJTAKTHYECKOH opouTe.

Hg (L =4863A)

20. IllvpyuHa nUHHUK B CHEKTpe sapa cerl(epTOBCKONW TalaKTHKU

o
COCTaBJIAET OKOJIO | KakoB pa30poc XapaKTepHBIX CKOPOCTEH JBWKEHHS OO0JIaKOB
U3JTy4aloLIero ra3a B sJipe 3TON ralakTuku?

2.2. 3apanus 1J1s1 MPOMEKYTOYHOM aTTecTaluu

Bonpocul k ouppepenyuposannomy 3auémy:

Kunemartuka MatepranbHOM TOUKH.

DHeprus, Macca ¥ UMITYJIbC (DOTOHA.

JlaBlieHHE CBeTA.

OmwiTel JIeOenena.

O¢ddext Komnrona.

JlnaiekTHaecKoe eTUHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB M3ITyYCHUS.
VYTIoBbIe XapaKTePUCTHKU JABMKEHUS: YOIl TOBOPOTA, YIJIOBBIE CKOPOCTh U YCKOPEHHE.
CBs13b JIMHEWHBIX U YTJIOBBIX BEJTUYHH.

PN R D=



10.
11.
12.

13

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.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
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YpaBHeHHE TBUKEHUS.
3akon Dapajes.
[IpaBuiio Jlenua.
CamouHayKIIHS.

. B3aumHuas unaykuus.
14.
15.
16.
17.
18.

MHIyKTUBHOCTb.

BuxpeBoe anexkTpudeckoe mnouie.

Buxpesbie TOKH.

["a30BblIe 3aKOHBI, ypaBHEHUE COCTOSIHUS UJI€ATbHOIO rasa.

Pacnpenenenne MakcBemna. W3mepenue ckopocreid wmosiekyn (ombithl  IlTepna
DIBIPUIKA).

Bapomerpuueckas ¢popmyna, pacnpeneneaue bonpimana, onbiTel [leppeHa.
Hanpsoxenue u 3.11.C.

3akon OMa B uHTErpasibHOM Gopme u quddepeHnransHoi hopme.

PaGota u Mo1IHOCTH TOKA.

3akonbl Kupxroda.

[TpononpHbIE U TIONIEPEYHbIE BOJIHBI.

YpaBHEHHE IOCKON TApMOHUYECKON BOJIHBI.

WNuTtepdepenius u qudpakiiyds BOJH.

CtpocHue )XUAKOCTEH, OJIMKHHUI TOPSIOK.

[ToBepXHOCTHBIH €10, TOBEPXHOCTHOE HATSHKEHHE, KallUJUIAPHBIC SBICHUS.
Crpoenue TBEPABIX Tel

PensTuBucTCKUI UMITYJIbC, pENATUBUCTCKAsI (popma BToporo 3akoHa HeloToHa.
B3aumocBs3b MacChl U JHEPTHH.

MarauTHble MOMEHTBI JJIEKTPOHA U aTOMA.

HamarnnuuBanue BeliecTsa.

Knaccudukanus BeniecTs o MarHiTHBIM CBOHCTBaM.

®eppomarneTusm. OeppuThl.

MoMeHT nHepLHHU, MOMEHT UMITYJIbCa TBEPOTO Teja.

3aKoH COXpaHEHUsI MOMEHTA UMITYJIbCa TBEPJIOTO Tela.

['mpockonmueckuii 3hPexT.

KBanToBas onruka.

TemoBoe U3nydeHue, ero 0COOEHHOCTU U XapaKTEPUCTUKH.

AOCOIIOTHO YepHOE TeJIO.

3akon Kupxroda.

3akon Credana-bonpimana.

Pacrnipenenenuie sHepruu B CEKTpe U3MyUeHUs: aDCOIIOTHO YEPHOTO Tea.
3akoH BuHa.

Kunematuka BpamareiabHOro U Kojie0aTebHOTO IBXKEHUSI MaTepUalbHON TOUKU
CoBpemenHast (pu3udeckasi KapTUHA MUPA.

Wepapxus cTpyKTyp Matepu, 3BoIroLus BeeneHHoi.

®dusnueckas KapTUHA MUpa Kak Guinocodckas KaTeropus.

["apMoHMYECKMI U aHTAPMOHUYECKUN OCHUAILISATOP.

CBoOoHBIC KOJIEOaHUS U MX YPAaBHEHUE JIBHKCHUS.

CobcTBeHHas YacTOTa M SHEPTUs KoieOaHui.

3aryxarormue KoieOaHusi. AHTAPMOHU3M.

[TapameTpsl 3aTyxaHusl KOJeOaHM.

PannoakTHBHOCTH U €€ BHIBI.

3aKOH paIMOaKTUBHOTO pacmaja.

AKTHBHOCTh UCTOYHHKOB H3TYUCHHSI.

[TpoucxoxaeHre u 3aKOHOMEPHOCTH anb(a-, 6eTa- 1 raMMa-u3Ty4eHU aTOMHBIX JIEp.
SnepHbIe peakIuy 1 3aKOHBI COXPAHCHUS.
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60. Peakuus nenenusd siapa.

3. Kputepuu onieHuBaHUs

Kpumepuu ouenusanusn 6binoiHeHUA 3a0AHUTL NPAKMUYECKUX 3AHAMULL

Onenka "omauuno" — 3alaHue BBITTOJTHEHO B TIOJTHOM 00beMe, JTaHbI IPABUIIHHBIC OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI, CACIAHBI JIOTHYECKH TOUYHBIC BHIBOJIBI.

Onenka "xopowto” — 3agaHue BBHIIIOJHEHO B MOJHOM 00beMe, JaHbl IPABUIILHBIC OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI, HE BCE BBIBOBI IOTHYECKU TOYHBI U TTPABUIIBHBI.

Onenka "yoosremeopumenvrno" — 3agaHue BBITIOJIHEHO B TIOJHOM 00bEMe, €CTh OIHUOKH B
OTBETAaX Ha KOHTPOJIbHBIE BOIIPOCHI, HE BCE BHIBOIbI IIPABUJIbHBIC.

Ornenka "Heyodosremeopumenvro” — 3aJlaHie HE BBITIOJIHEHO, OTBETOB HET, BHIBOJIOB HET.

Kpumepuu ouyenueanus eblnonnenus 3a0anuii no peuieHuio 3a0ay

OlleHKa «OTJIMYHO» BBICTABJISCTCSA, €CIM paboTa BBHIIOJHEHA CaMOCTOSTEIBHO B IIOJIHOM
o0BeMe ¢ COOJTI0OICHUEM HEOOXOMMOM ITOCIIeIOBATEIbHOCTH MPOBEACHHS OIBITOB M U3MEPCHHIA; B
IPCACTABIICHHOM OTYETE IMPaBUILHO M AaKKypaTHO BBIIMOJHCHBI BCE 3alMCH, TaOJHWIIBI, PHCYHKH,
4yepTexkH, TpaduKH, BBIYMCICHUS W CIEIaH BBIBOJ, a TaKXKe IIPEJICTaBICHBI OTBETHI Ha
JIOTIOJTHUTEIbLHBIC BOIIPOCHI.

O1ieHKa «XOPOII0» BHICTABJISCTCS B TOM ClIydae, €CJIM BBIMOJIHEHBI TPEOOBAHHUS K OIICHKE 5,
HO: OBLIO JIOMYIICHO JBA-TPH HEJ0UETa, MU HE OoJiee 0JHOW Herpy0oil oImuOKu U OTHOTO
HEJ0YeTa, WIH B IpoLecce padoThl 00paIaiich K MPernoaaBaTellio 3a KOHCYJIbTaIllueH.

OlieHKa «y/0BJIETBOPUTEIbHO» BBICTABIISICTCS B TOM Cliydae, €ciid padoTa BBIIOJHEHA HE
ITOJTHOCTBIO0, HO 00OBEM BBITTOJTHEHHOW YaCTH TAaKOB, YTO MOKHO CJIE€JIaTh BBIBOJBI, HIIH €CIIH B XOJIE
IIPOBE/ICHMS OIBITA U U3MEPEHUN OBLIN JOMYIICHBI CICAYFOIINE OITHOKHU:

a) OTBIT MPOBOIUIICS B HEPAITMOHAIBHBIX YCIIOBUSX, YTO MPUBEJIO K TOJYUEHUIO PE3yIbTaTOB
¢ OOJIBIIICH TOTrPEIIHOCTHIO;

0) nau B oTyeTe OBUTH JIOMYIIEHBI B OOIIEH CII0KHOCTH HE OoJjiee IBYX OMMOOK, a, UIMEHHO, B
3aUCAX SAUHUI] U3MEPCHHMS, B BRIUMCICHUAX, I'padrkax, TabIMIax, cxeMax, He IPUHIUITHATILHOTO
JUTSL TaHHOW paOOoTHI XapakTepa, He TOBIUABIINX HA Pe3y/IbTaT BBHIIIOJHEHUS.

OlieHKa «HEeYI0BJIETBOPUTEIbLHO0» CTABUTCS B TOM Cllydae, eciiu: paboTa BBIIOJHEHA HE
MOJTHOCTBIO, U 00BEM BBIITOJIHEHHOM YacTH pa0OThI HE TI03BOJIACT C/IeIaTh MPABUIbHBIC BBHIBOIBI
WK B X0JI¢ pabOThI U B OTYETE OOHAPYIKUIUCH B COBOKYITHOCTH BCE HEAOCTATKH, OTMCUCHHBIC B
TpeOOBAHUAX K OIICHKE «3%.

Kpumepuu oyenusanusa ougppepenyuposannozo 3auema:
Ouenka "omauuno” —
1. T'mybGokoe u MpOYHOE YCBOCHUE MIPOrPaMMHOTO MaTepHalia.
2. TouHOCTH U 0OOCHOBAHHOCTH BHIBOJIOB.
3. bBe3oummboyHOE BHIMOIHEHNE TPAKTUYECKOTO 3aJaHUS.
4. TouHble, MOJIHBIE U JOTHYHbIE OTBETHI HA JIONOJHUTEIILHBIE BOIIPOCHI.

Ouenka "xopouto"” —

1. Xopoiee 3HaHNE TPOTPAMMHOTO MaTepHaIa.

2. HenocTtaTo4HO TMOJHOE W3J0KEHHE TEOPETHYECKOTO BOIPOCA IK3aMEHAIMOHHOTO
ouera.
Hannyune He3HaYnTENbHBIX HETOYHOCTEH B YHOTPEOJICHUH TEPMHUHOB, KJIACCU(PUKAIIHA.
HenonHoTa npeacTaBieHHOT0 WITIOCTPATUBHOTO MaTepHrara.
To4yHOCTE 1 00OCHOBAHHOCTE BEIBOJIOB.
JlormuHoe u3n0KeHrne BOMPOCca, COOTBETCTBUE U3JI0KCHUS HAYYHOMY CTHITIO.
Herpy6as ommOka npu BBITTOJTHEHUH MPAKTHIECKOTO 3aIaHHUs.

Nk Ww
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Onenka "yoosremseopumenvro" —

1.
2.

ounera.

PN W

[ToBepxHOCTHOE YCBOCHHE MPOrPAMMHOI0 MaTepurara.
HemoctatouHo moMHOE U3I0KEHHE TEOPETUYECKOTO BOMpPOCa HK3aMEHAIMOHHOTO

3arpyAHEHUE B IPUBEICHUH IPUMEPOB, MTOATBEPKAAIONINX TEOPETUICCKUAE TIOT0KCHUSI.
Hannuue HETOYHOCTEH B yOTpeOICHUU TEPMUHOB, KIIACCU(DUKAIIUN.

Heymenue 4eTko copMyTUpOBaTh BHIBOJIBI.

OTCyTCTBHE HABBIKOB HAYYHOTO CTHJIS M3JI0KEHUS.

['py6ast ommoOKa B MPaKTHYECKOM 3aJ[aHUH.

HeTouHblie OTBETHI Ha TOTIOJHUTEIBHBIC BOMIPOCHL.

Ouenka "neydosremeopumenvro” —

1.

2.
3.
4

Hesnanue 3Ha4MTENbHOM YaCTH MPOTrPaMMHOI0 MaTepuasa.
HeymeHue BBLICTUTH TI1aBHOE, C/IeTaTh BBIBOABI U O0OOIICHHUS.
['pyOble ommOKH MM BBHITOJIHEHUU MPAKTUYECKOTO 3aJaHHUS.
HemnpaBunbHble OTBETHI HA JOMOIHUTEIBHBIE BOIIPOCHI.



