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TpeooBanuss @I'OC k o0pazoBaTe/IbHBIM pe3yJibTaTaM:

IIpenMeTHBIEC pe3yNbTaThI:

Kog ITP

DOopMyIHPOBKA

I1P 1

NOHUMATh POJIb (U3UKH B HKOHOMUYECKOW, TEXHOJOTMYECKOW, 3KOJIOTHYECKOH,
COLIMAJIBHOW M 3TUYECKOH cepax IesTeNTbHOCTH YeI0BeKa, POJib U MeCTO (PU3UKHU B
COBPEMEHHOU Hay4YHOH KapTUHE MHpa, 3HAYEHHE OIMCATENBHOM,
CHCTEMaTU3UPYIOLIEeH, 0ObICHUTENLHON U MPOrHOCTUYECKON (DYHKIMIA (PU3UUECKOM
TEOPUU — MEXAHUKH, MOJICKYJISIPHOH (U3UKH U TEPMOAWHAMUKH, POJIb (PU3MIECKOM
TeOpHH B (POPMUPOBAHNUYU NPEACTABICHUHN O (U3NUECKON KAPTHHE MHPA;

ITP 2

pasnuyath YCJIOBHUS NPUMEHHUMOCTH Mojened (U3MYECKUX Tel U IPOLECcCOoB
(sBreHMi): WHepHMaNbHas cucTeMa oOTcuéra, abCOMOTHO TBEPAOE TEIO,
MaTepuaigbHas TOYKA, pPaBHOYCKOPEHHOE JBHXKEHHE, CBOOOJAHOE TaJieHue,
abcomoTHO ympyras nedopMaiius, adCONMIOTHO yIpPyroe M abCONOTHO HEYIPYroe
CTOJIKHOBEHHS, MOJEIHU Tra3a, XUAKOCTU M TBEPIOro (KPUCTAUIMYECKOIo) Telna,
WJICAJIbHBIN a3, TOYCUHbIN 3apsij, OJHOPOJAHOE JJIEKTPUUECKOE TOJIE;

IP 3

pa3nuyarh yciaoBUs (TpaHUIBl, O0JACTH) NMPUMEHUMOCTH (PH3MUECKUX 3aKOHOB,
IIOHMMAaTh BCEOOIIMH XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

I1P 4

aHAJIM3UPOBaTh M OOBSACHATH MEXAHMYECKHE IMPOLECChl U SIBICHUS, HCIOIb3Ys
OCHOBHBIC TMOJOXXEHUSI M 3aKOHBl MEXaHUKH (OTHOCHUTEIHHOCTH MEXaHHUYECKOTrO
IBUKEHUSI, (POPMYJIbI KHHEMATUKH PaBHOYCKOPEHHOTO JIBHXKEHUS, IPeo0pa3oBaHUs
lanunes st cKOpOCTM W TEpeMEIleHHs, 3aKoHbl HpIOTOHA, TPHUHIMUI
OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKOHbl COXPaHEHUS
UMITYJIbCA M MEXaHUYECKOW OHHEPruu, CBA3b pPaOOThl CUJIBI C HW3MEHEHHEM
MEXaHWYECKON »HHEpruM, YCJIOBHUS paBHOBECHs TBEPIOro Tena), MpPU OITOM
WCIIOb30BaTh MAaTEMAaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3blBaTh  YCJIOBHS
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB: MpeoOpazoBanuil ['ammies, BTOporo u
TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAHEHHUS HMMITYJbCa W MEXaHWYECKOU
SHEPIHH, 3aKOHA BCEMUPHOT'O TATOTECHHUS;

I1P 5

AQHATM3UPOBATH U OOBSACHATH TEIJIOBBIC MPOIECCHI U SBJICHUSI, UCIIOJIb3Ys] OCHOBHBIC
nonoxkeHns MKT u 3akoHBI MOJEKYISpHOW (U3UKH M TEPMOAMHAMHKH (CBS3H
JABJICHUSI MJEAJBbHOrO0 Tra3a CO CpeJHEd KWUHETHUYECKOM DJHEPrHell TEmIOBOTO
JBW)KEHUS M KOHLEHTpALMEW €ro MOJEKYJ, CBS3b TEMIEpaTypbl BELIECTBA CO
CpeaHEed KHHETUYECKOW OHHEpPruer TEeIJIOBOTO JBWXKEHHS €ro 4YacTHll, CBS3b
JABJICHUS MJCAIBHOTO Tra3a C KOHIEHTpPALUMEW MOJEKYJI M €ro TemIepaTypou,
ypaBHeHue MennaeneeBa—Kmaneiipona, NepBbIA 3aKOH TEPMOIAWHAMHUKH, 3aKOH
COXpaHEHUs DHHEPruM B TEIUJIOBBIX IIpOLECcCax), MHPU STOM HCIOIb30BATH
MAaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUA NPUMEHUMOCTH
ypaBHeHus1 MeHneneeBa—Knanelpona;

I1P 6

AHAJIIM3UPOBATE U 00BIACHSTD SJICKTPHUYCCKUC ABJICHHA, HCIIOJIIB3YyA OCHOBHBLIC
MOJIOKEHUSI M 3aKOHBI 3JEKTPOJMHAMMKM (3aKOH COXpAHEHHUs 3JIEKTPUYECKOro
3apsga, 3akoH KynoHa, MOTEHLMaIbHOCTh AJIEKTPOCTATUYECKOTO IOJISI, MPUHIIMII
CYIEPIO3ULMH JIEKTPUUECKUX OJIEH, TIPU 3TOM YKa3bIBasl yCIOBHS NPUMEHUMOCTH
3aKOHa Ky.]'IOHa, a TAaKKC IMPAKTUYCCKU BAXKXHBIC COOTHOLICHHUA: 3aKOHBI Oma JJIA
ydacTKa LeNM W Ui 3aMKHYTOM 3JIEKTpUYecKo Lenu, 3akoH Jlxoyns—JleHna,
npaswia Kupxroda, 3axons! dapajes 1uist 31€KTpoIn3a);

Ip 7

ONMHUCHIBaTh  (PU3UYECKUE TPOLECChl M  SBJIEHUS, HWCHOJb3ySd  BEIUYUHBL:
nepeMeIleHne, CKOPOCTb, YCKOPEHUE, UMITYIIbC Tela U CUCTEMBI TEJl, CHIa, MOMEHT
CWJIBI, JJaBJICHHE, MOTEHIMAJIbHAsL HEPIUsl, KNHETUYECKAsl YHEPTUs, MEXaHUYECKas
SHEprus, pabdoTa CHUJIbL, LEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, CUIa TSKECTH, CHIIa
YIPYTrOCTH, CHJIa TPEHUs, MOIIHOCTb, DHEPIUs B3aUMOJEHCTBUS Tela € 3eMIEH
BOM3U €€ TOBEPXHOCTH, HHEPrusl ynpyroi nedopmanuy HpPYKHUHBI, KOJIHYECTBO
TEIUIOTHI, a0COJIIOTHAsI TeMIlepaTrypa Tena, paboTa B TEpMOJMHAMMKE, BHYTPEHHSIS




SHEPTUs UJIeaNbHOI0 OJJHOATOMHOIO Ta3a, paboTa UaealbHOIO ra3a, OTHOCUTEIbHAs
BIIaXXHOCTH BO31yxa, KII/] naeanbHOro TENiIOBOro ABUTATENS; SJIEKTPUUECKOE TOJIE,
HaNpsLKEHHOCTD AJIEKTPUYECKOTO TOJIsI, HAMpPsLKEHHOCTH IOl TOUYEYHOIro 3apsia
WU 3apsOKEHHOrO  [apa B BakKyymMeé W B JIURJIGKTPUKE,  MOTEHIHAT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh NOTEHIIMAIOB, AIEKTPOABIKYIAS CHIIa, Crjla
TOKa, HalpsHKEHUE, MOIIHOCTh TOKa, DJIEKTpUueckass EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHHE ydYacTKa IIeNd C IOCIEAOBaTeIbHBIM U
MapajuieIbHbBIM  COCAMHEHUEM PE3UCTOPOB, JHEPTUsl AJIEKTPUUYECKOTO OIS
KOHJICHCATOPa;

I1P 8

OOBSICHATH OCOOCHHOCTH TIPOTEKAaHUS (PU3MUYECKHX SIBICHUH: MEXaHUYECKOe
IBWKCHUE, TEIUIOBOE JBIIKCHHE YACTUI] BEIECTBA, TEIUIOBOE pPAaBHOBECHE,
OpoyHOBCKOE nBIKeHWE, auddysus, HcIapeHue, KUICHHE W KOHJICHCAIHS,
IUIABJICHUE W KPHCTAJUIM3AIMs, HAIPaBICHHOCTh TEIUIONEPeaauu, >JICKTPU3aIHs
TEJI, SKBUIMOTCHIMAIBHOCTh TOBEPXHOCTH 3apsKEHHOTO MTPOBOIHUKA,;

ITP 9

MIPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BETMYUHBI OT APYTOM C
HCMOJIb30BAHUEM TIPSAMBIX H3MEPEHHM, NPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(buKcUpOBaTh Pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH B BUJC
rpa@uKoB ¢ yuy€ToM aOCOIIOTHBIX MOTPEIIHOCTEH M3MEpPEHUH, JeNaTh BBIBOJABI IO
pe3yibTaTaM UCCIEI0BAHMS;

ITP 10

MIPOBOJIUTh KOCBEHHBIE W3MEPEHHUs (U3UYECKUX BEJIWYHMH, TPU STOM BBIOMPAThH
ONTUMAJIbHBIA METOJ] HM3MEpEeHUs, OLCHMBATh AOCOJIIOTHBIE M OTHOCUTEIbHBIE
IIOI'PEIIHOCTH NPSMBIX M KOCBEHHBIX H3MEPEHUM;

ITP 11

IIPOBOAMUTH OMBITHI 110 IPOBEPKE MPEIIOKEHHONM TMIIOTE3bl: IIJIAHUPOBATh
SKCIIEPUMEHT, COOMpaTh  3KCIEPUMEHTAIbHYI0  YCTaHOBKY, AaHaJIU3UpOBATh
IIOJIYYEHHBIEC PE3YyIbTaThl U J€1aTh BBIBOJ O CTATYCE IPEMJIOKECHHON THIIOTE3b;

ITP 12

coOroIaTh TpaBmiia 6€30MacHOrO TPYyAa MPH MPOBEICHUHN UCCIICIOBAHUI B paMKax
y4eOHOTO IKCIIEPUMEHTA, IPAKTUKYMa U y4eOHO-HUCCIICIOBATEILCKON U IPOCKTHOM
JESATCIILHOCTH C WCIOJIh30BAHUEM HW3MEPHUTEIBHBIX YCTPOWCTB W JIA0OPATOPHOTO
000pyOBaHUS;

ITP 13

pemars pacu€THhIC 3a7a4d C SIBHO 33JaHHOW W HESIBHO 3a/JIaHHON (hHM3HUECKOit
MOJIETIbIO: HAa OCHOBAHHMM aHAIM3a YCIOBUS OOOCHOBBIBATH BBIOOP (PU3UUYECKOM
MOJIETIM, OTBEYarolled TpeOOBaHUSAM 3aJauM, MPUMEHSATb (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJNaThl (U3NYECKUX TEOpUH TMpH HCIHOJIb30BAHUU
MaTeMaTHYeCKUX METOJOB pEIIeHMs 3aad, MPOBOJAUTH pPacdy€Tbl HA OCHOBAHHUH
UMEIOIUXCA JaHHBIX, AHAIU3UPOBATh PE3YyNbTAaThl U KOPPEKTUPOBATH METOJIbI
penieHus ¢ y4€TOM MOJYYEHHBIX PE3yJIbTaTOB;

I1P 14

pelarh KauecTBEHHBbIE 3a/Jayd, TpeOyrolue NPUMEHEHUsS 3HaHWM M3 Pa3HbIX
pa3znenoB Kypca (U3MKM, a TaKKe HHTErpald 3HAaHUM U3 JPYTUX IpeIMEeTOB
€CTECTBEHHO-HAyYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMOYKY PACCYXKIACHUM C
OIOPOH Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS;

ITP 15

HCIIOJIB30BATh TCOPCTUUYCCKUC 3HAHUA 1A O00BSACHEHUS OCHOBHBIX IIPUHOHUIIOB
pa6OTBI N3MCPUTCIIbHBIX HpI/I60pOB, TCXHUYCCKUX YCTpOfICTB N TCXHOJOTHYCCKUX
IPONLECCCOB,

ITP 16

NPUBOANTH TPHUMEPHl BKJIAZa POCCUHCKHUX U 3apyOEKHBIX YUEHBIX-(QU3MKOB B
pa3BUTHE HayKd, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIET0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

IP 17

aHaJ'II/ISI/IpOBaTI) U OLCHUBATH IIOCJICACTBUA 6I)ITOBOI71 nu HpOHSBOHCTBeHHOﬁ
JeSTeIbHOCTH YeJIOBeKa, CBSA3aHHOW C (PU3UYECKHUMH MPOIECCAMH, C TO3HUIIHA
JKOJIOTUYECKON 0e30macHoOCTH, MIPEACTABICHUI 0 panoHaIbHOM
MPUPOJIONOIB30BaHIH, a TaKK€ Pa3yMHOM HCIOJb30BaHUM JOCTUKEHUU HAYKH U
TEXHOJIOTHH IS JAThHEHIIET0 pa3BUTHS Y€JI0BEUYECKOTO OOIECTRA;

ITP 18

OPUMEHATh pasziIMuHble CcHocoObl  paboThl ¢ uHpoOpManued  (U3NIECKOro
COJZIep KaHUs C MCIIOJIb30BaHNEM COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH, TIPH
TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMALMOHHbIE TEXHOJOTHHM JUIs TOUCKA,




nepepaboOTKH W TMPEIBSABICHUS Y4eOHOHW M HAYYHO-TIONMYJISAPHON HWHOOpMAIUH,
CTPYKTYPUPOBAaHUS M HHTEPIpETalUU HH(OPMAIMH, TMOTYYEHHOH M3 pa3IMYHbIX
WCTOYHHUKOB, KPUTHYECKU aHAIHM3HPOBATH TOIYYaeMyt0 HHPOPMAIIUIO M OIICHUBATh
e€ JIOCTOBEpPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHH, TaK ¥ Ha OCHOBE aHAJM3a
MCTOYHHMKA HHPOPMAIINH;

ITP 19

MpOABJIATH OpPraHU3allMOHHBIC W IIO3HABATCIIBHBIC YMCHHUA CaMOCTOATCIBHOI'O
NpUOOpPETeHUs] HOBBIX 3HAHUHM B IPOIECCE BBINOJIHEHHS IPOCKTHBIX M Yy4eOHO-
HCCIIEIOBATENLCKUX PaldoT;

ITP 20

paboTaTh B rpymIe ¢ MCIOJIHEHWEM Pa3IMYHbIX COIUAIBHBIX POJIEH, MJIaHUPOBAThH
paboTy Tpymmbl, PaMOHAIBLHO pACIPEACsATh JACATeILHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, aJCKBaTHO OIICHMBATh BKJIAJ KaXXJIOTO M3 YYaCTHUKOB TPYINIbl B
peleHre paccMaTpruBaeMoil MpoOIIeMBI;

ITP 21

OpOSIBIISITH  MOTHBALMIO K Oyxaymied mpodecCHOHANbHOW —JIESATEIBHOCTH IO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

TP 22

MOHUMATh pPOJib (UMK B SKOHOMHYECKOH, TEXHOJIOIMYECKOH, COLMaIbHOU H
ATHUYECKOU cepax AEATEIbHOCTU YEIOBEKa, POJb U MECTO (PM3UKU B COBPEMEHHOM
HAay4yHOM KapTUHE MHpa, pOJIb ACTPOHOMHHM B MPAKTUYECKOW JEATEIbHOCTH
YeJI0oBeKa U JaJIbHEHIIEM HayYHO-TEXHUUYECKOM Pa3BUTHH, 3HAUEHUE ONHCATEIbHOM,
CUCTeMAaTHU3HPYIOIIEH, 0ObSICHUTEIbHOW U IPOrHOCTHYECKON (DyHKUIUN Qu3ndeckon
TEOPUU — BJIEKTPOAUHAMUKH, CIIEHUAIBHON TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM
¢busuky, ponb HU3NUEcKoil TeopuH B OPMUPOBAHUU PEICTABICHUN O PUINUECKOM
KapTHHE MHUpa, MECTO (U3UYECKON KapTHUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;

ITP 23

pa3nuyath YCIOBUS NPUMEHHUMOCTH MOZENeH (U3NYECKUX Tell U IPOLECCOB
(sIBIEHMI): OAHOPOIHOE 3JEKTPUYECKOE M OJHOPOJHOE MAarHuTHOE IOJ,
rapMOHHYECKHE KOJeOaHus, MaTeMAaTUYECKUN MasTHUK, WJICANbHbINA MPYKUHHBIN
MasiTHUK, FapMOHHUYECKHE BOJIHBI, WJACANbHBIM KojeOaTeabHBbIH KOHTYp, TOHKas
JIMH33a, MOJEJICH aTOMa, aTOMHOTO siipa M KBAHTOBOM MOJIENIH CBETA;

TP 24

pasnuyath yciuoBHs (TpaHULBI, OOJACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MIOHUMAaTh BCEOOLIUI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTH
WCIIO0JIb30BAaHUSI YACTHBIX 3aKOHOB;

ITP 25

aHAJM3UPOBATh U OOBICHATH IEKTPOMArHUTHBIE MPOLECCH U SIBIECHUS, UCHOIb3YS
OCHOBHBIE TIOJIOXKEHUS M 3aKOHBI JJIEKTPOJMHAMUKM W CHEUUAIBbHON TEOPUH
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHUs JIEKTPUUECKOro 3apsja, cuiia AMIepa, cuia
JlopeHnia, 3aKOH JJICKTPOMAarHUTHOM WHAYKIWHU, TpaBwio Jlenna, cBsazp DJIC
CaMOMHAYKIUU B JJIEMEHTE DJIEKTPUYECKON LIENHU CO CKOPOCTbIO U3MEHEHMS CHUIIBI
TOKA, OCTYJIaThl CHEIMAIbHON TEOPUH OTHOCUTENIBHOCTH DMHINTEIHA);

ITP 26

aHAJM3UpPOBaTh M OOBSCHATH KBAHTOBBIE MPOLECCHI M SBJICHUS, HCHOJIb3Ys
MOJIOKEHNsT KBaHTOBOM (u3uku (ypaBHeHHe OWHIITENWHa s (Qorodddexra,
IIEPBBIA U BTOPOM NOCTYNaThl bopa, MpHHIUI COOTHOUIEHWS] HEONPEAEIEHHOCTEN
I'elizenOepra, 3aKOHBI COXpPAHEHUS 3apsiIOBOO M MAacCOBOTO YHCEN U DHEPrUH B
SJIEPHBIX pPEAKLUAX, 3aKOH PaJIMOaKTUBHOIO pacnanaa);

1P 27

OMHUCHIBaTh  (PU3UYECKUE TPOIECCHl W  SBJICHHS, UCIHOJIb3YS  BEITUUYHHBI:
HaIpsHKEHHOCTh AJIEKTPUYECKOr0 TOJIA, MOTEHUHMAN 3JIEKTPOCTaTUYECKOIro MOJs,
Pa3HOCTh TOTEHIIMAJIOB, AJCKTPOJBIDKYIAS CHJIA, WHIYKIMS MAarHUTHOTO TIOJIs,
MarHUTHBI TIOTOK, cwia Awmrmepa, WHAYKTUBHOCTb, OJIJIEKTPOJBIKYIAS CHIIA
CaMOMHAYKITUH, YHEPTUSI MAarHUTHOTO TIOJISI TPOBOJTHUKA C TOKOM, PEIISTHBUCTCKUM
UMITyJIBC, TIOMHAs JHEPIHsl, JSHEPrus IOKOS CBOOOJHON YaCTHUIIBI, DHEPTUS U
UMIyJbC GOTOHA, MACCOBOE YHCIIO U 3aps]l siApa, SHEPTUs CBA3HM s/Ipa;

ITP 28

OOBSICHATE OCOOCHHOCTH NPOTEKAHUs (PU3MUECKUX SBJICHUH: 3JIEKTpOMarHuTHas
WHIYKIMS, CAMOWHIYKIIMS, PE30HAHC, WHTeppepeHurs BOJH, Jaudpaxuus,
JMCIIepcusi, TIOJIHOE BHYTPEHHEE OTpakeHue, (HoTornneKTpuueckuii sddexr
(poroaddexr), anbda- u 6era-pacnaasl saep, rTaMMa-u3ydyeHue sep, Gusndeckue
MPUHIUIBI CIIEKTPAJILHOTO aHaJIM3a U padoThI Ja3epa;




ITP 29

OIIpENIeNIATh HAIPAaBICHUE NHAYKIIUU MarHUTHOTO MOJISl IPOBOJIHUKA C TOKOM, CHJIBI
Awmrnepa u cuibl JlopeHna;

ITP 30

CTPOUTH HW300paKEeHHE, CO3/7aBaeMOe IUIOCKAM 3€pKaJIoM, TOHKOW JIMH30H, H
pacCYMTHIBATD €TI0 XapaKTEPUCTUKU;

ITP 31

MIPUMEHATHh OCHOBOIIOJIATAIOIINE ACTPOHOMHUUYECKHE TTOHSATHS, TECOPUU U 3aKOHBI IS
aHanM3a M OOBACHEHHA (U3MYECKHX IIPOLIECCOB, MPOHMCXOIAIINX B 3BE3/NAX, B
3BE3IHBIX CHUCTEMaX, B MEXKTaJaKTUYECKOW CpeJe; IBWKCHHUsS HEOECHBIX Tel,
ABOJIIOLMH 3BE3 1 BeeneHHol;

ITP 32

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (U3NYECKUX BEJIMYUH C UCHOJIb30BAHUEM
OpSMbIX H3MEPEHHUH, NpPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (DHKCHpOBAThH
pe3yabTaThl MOJYYEHHOM 3aBHCUMOCTH (PM3MYECKUX BEIWYMH B BUJAE TI'PapUKOB C
y4€ToM abCOIIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, eNaTh BBIBOABI 0 pe3yiIbTaTaM
UCCIIEAOBAHMS;

ITP 33

MPOBOJIUTh KOCBEHHBIE W3MEPEHHUs (U3UYECKUX BEJIWYHMH, TPU STOM BBIOMPAThH
ONTUMAJIbHBIA METOJ| M3MEpPEHMs, OLCHMBATh aOCOJIIOTHBIE M OTHOCUTEIbHBIC
IIOI'PEIIHOCTH NPSMBIX M KOCBEHHBIX H3MEPEHUM;

ITP 34

IIPOBOAMUTH OMBITHI 110 IPOBEPKE MPEIIOKEHHONM TMIIOTE3bl: IIJIAHUPOBATh
SKCIIEPUMEHT, COOMpaTh  3KCIEPUMEHTAIbHYI0  YCTaHOBKY, AaHaJIU3UpOBATh
IIOJIYYEHHBIEC PE3YyIbTaThl U J€1aTh BBIBOJ O CTATYCE IIPEAJIOKECHHOM TMIIOTE3bI;

ITP 35

OIMUCBIBATH MCTOJBI ITOJTYYCHHUA HAYYHBIX dCTPOHOMHWYCCKUX 3HaHHﬁ;

TP 36

coOroIaTh TpaBmiia 0€30MacHOrO TPYyAa MPH MPOBEICHUHN UCCIICIOBAHUN B paMKax
y4eOHOT0 IKCIIEPUMEHTA, IPAKTUKYMa U y4eOHO-HUCCIICIOBATEILCKON U IPOCKTHOM
JESATCIILHOCTH C WCIOJIh30BAHUEM HU3MEPHUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOTO
000pynOBaHUS;

1P 37

pemars pacd€THbIC 3a7a4d C SIBHO 33JaHHOW W HESIBHO 3a/JaHHON (hHM3MUECKOit
MOJIETIbIO: HA OCHOBAHHMM aHajlHW3a YCJIOBUS BbIOMpaTh (QHU3UYECKHE MOJENH,
OTBeUalONIMe  TpeOOBaHWSAM  3aJa4yd,  NPUMEHATH  (DOPMYIBI,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTyJIaThl (U3MYECKUX TEOpUH TMpU  HCIOIH30BAHUU
MAaTeMaTUYECKUX METOAOB PELICHUS 3a/a4, TPOBOAUTH PacyE€Thl HA OCHOBAHUU
MMEIOIIMXCA JAHHBIX, AHAJU3UPOBATh PE3YJIbTaTbl U KOPPEKTUPOBATH METO/bI
peleHHs C y4€TOM MOJYYEHHBIX PE3YJIbTaTOB;

ITP 38

peliaTh KauyecTBEHHbIE 3ajlaud, TpeOyrollue NPUMEHEHHMs 3HaHUM M3 Ppa3HbIX
pa3nenoB Kypca (U3MKHM, a TaKKe UHTErpallMd 3HAHUW M3 JPYruxX MpeIMeTOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMOYKY PACCYKIECHUH C
ONOpOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SBJICHUS;

ITP 39

HCIIOJIb30BATh TCOPCTUUYCCKUC 3HAHUA JIA OOBSICHEHHSI OCHOBHBIX IIPUHIUIIOB
pa60Tr,1 HN3MCPUTCIIBHBIX HpI/I60p0B, TEXHUYCCKUX yCT‘pOﬁCTB N TCXHOJIOTHMYCCKUX
IIPpOLECCOB;

ITP 40

MPUBOJUTH TPUMEPHI BKJIaJa POCCUMCKMX U 3apyOexHBIX Y4EHBIX-QHU3UKOB B
pa3BUTHE HayKH, B OOBICHEHHE IPOLECCOB OKPYKAIOLIET0O MHpa, B Ppa3BUTHE
TEXHUKH U TEXHOJIOTH;

ITP 41

aHAJM3UpOBaThb M OLIGHUBATh IOCJIEJACTBHS OBITOBOM M HPOM3BOJCTBEHHOM
NeSITEIbHOCTH 4EJIOBEKa, CBA3aHHOM € (PU3UYECKHMMH MpPOLECCaMM, C MO3UIMM
IKOJIOTMYECKON 0€301acHOCTH, IIPEICTaBICHUN 0 palrOHaIbHOM
MIPUPOJIONOIB30BaHNH, @ TAK)KE€ PA3yMHOM HCIIOJIb30BAaHUM JIOCTH)KEHUN HAYKH U
TEXHOJIOTUH JUIsl TaJIbHEHIIIEro pa3BUTHSI YEJIOBEUECKOro 00IIeCTBa;

1P 42

MPUMEHTh pa3MyHble CIOCOOBl paboThl ¢ HHOpManuen  (U3NYECKOro
COJIep’KaHUs C UCIIOJIb30BAaHMEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, IPH
3TOM HCIOJIb30BAaTh COBPEMEHHBbIE WH(OPMALMOHHBIE TEXHOJIOTMH JUI IOMCKAa,
nepepaboTKU M TpeabsBICHUS Y4eOHOM W HayyHO-TIOMYJIApHOM HHMOpMAIHH,
CTPYKTYpUPOBAaHUS W HHTEpIpeTauud MHGOpPMAIUH, MOJIYYEHHON M3 pazIudHbIX
MCTOYHHUKOB, KPUTHUECKH aHAIM3MPOBATH MOIYy4aeMyt0 HHPOPMALIMIO U OLIEHUBATh
e€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK M Ha OCHOBE aHaJIM3a
MCTOYHMKA HHPOPMALINY;




ITP 43

MPOSIBIIATE OPraHU3allMOHHBIE W IMO3HABATCIBHBIC YMEHHS CaMOCTOSTEILHOTO
NpUOOpPETeHUs] HOBBIX 3HAHUN B IPOLIECCE BBINOJHEHUS IMPOEKTHBIX M Y4eOHO-
HCCIIE0BATEIbCKUX padoT;

I1P 44

paboTaTh B TpyIIe ¢ MCIOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJICH, MJIAaHHUPOBAThH
paboTy Tpymmbl, palUOHAIBHO PACIPEAEATh JEATENbHOCTh B HECTAaHAAPTHBIX
CUTyallUsiX, aJeKBaTHO OIICHUBATHb BKJIaJ KaXJIOr0 U3 YYACTHUKOB TPYNIBI B
pelieHrne paccMaTpuBaeMon IpobIIeMBl;

I1P 45

OPOSIBISATH MOTHBAIMIO K Oyaymied mpoecCHOHANbHOW —JIEATEIBHOCTH  T10

CIICHHUAJIBHOCTAM (I)I/IBI/IKO'TGXHI/ILIGCKOFO HpO(l)I/IJ'IH.

RBOooo~NORwNE

=
N

0.
1.
. Kakoe mosie Ha3bIBaIOT 31€KTPOCTATUUECKUM?
13.
14.
15.
16.
17.
18.
19.

1. Bonnpocsl Ay NOATOTOBKHM K Au(3a4yeTy (TeopeTHYeCKHe BOIPOCHI)

B uém cocTout ocHOBHAas 3a/1aua MEXaHUKU?
Kaxkoe nBmxeHue Ha3pIBaeTCs paBHOMEPHBIM NPSMOIMHENHHbIM? [IpuBequTe NpuMepsl.
Cdhopmynupyiite 3akonsl HproToHa.
ChopmynupyiiTe 3aK0H COXpaHEHHS UMITYJIbCA.
Chopmynupyiite ocHoBHbIE TTostoxkeHus MKT.
UTto Ha3bIBAIOT UACAIBHBIM ra3oM?

Uro takoe Temmnepatypa? Uto oHa xapakrepuszyer?
UTO MOHMMAIOT 0] BHYTPEHHEH dHeprueil remna?
UT0 Takoe KOJUYECTBO TETIOTHI?

Uto Ha3bIBAIOT TEIUIONIEpEaayueii?

Kakoii 3apsiq Ha3bpIBatOT 3J1€EMEHTAPHBIM?

UTO Ha3BIBAIOT AJIEKTPUUECKUM TOKOM?

Yro HaA3BIBAIOT MAarHUTHBIM IToJieM? KakoBrI ero cBoiicTBa?

UTo Ha3BIBAIOT JIMHUSAMU MAarHUTHOW UHIYKIIUU?

Chopmynupyiite 3aK0H MPSIMOIUHEHHOTO pacpoCTpaHEHHsI CBETA.
Kaxkue BOTHBI Ha3bIBaIOT KOTEPEHTHBIMU?

Uto Ha3bIBAIOT IUcHiepcuei ceeTa?

UTto Ha3BIBAIOT LEMHOM SACPHON peakiue?




2. 3ananus B TecTOBOM hopme

Yeaocaemviti cmyoenm! Bam npeonacaemcs evinonrnumo 30 3a0anuti 6 mecmosou hopme 0t
KOHMPOJISl YCBOCHHBIX 3HAHUL U NpaKmuyeckoe 3adauue OJisl OYeHKU 0c80eHHbIX ymeHuu. Kaowcoas
yacme oughzauema oyenusaemcs. mozoeas oyeHka CKiaobleaemcsi Kak cpedHee apupmemuyeckoe
08YX 3a0anUll, ¢ y4emom mexyuell yCneeaemocmu no y4eOHou Oucyuniune.

3aanus 1J151 NPOBEPKHU YCBOEHUS 3HAHUIA.
Kpumepuu oyenxu mecmoswix 3adaruil.
IpasunvHuiti omeem Ha 6onpoc oyenusaemcs 6 1 6ain, HenpasuIbHLIL OMEem Uil e20 OMCYmcmaue —
HOb 6AN08.

Onenka ITporieHT npaBUIBHBIX OTBETOB
5(0TIMYHO) 90% - 100%
4(xopo1o) 70% - 89%

3(yAOBIETBOPUTEIHHO) 55% - 69%
2(HEey10BJIETBOPUTEIILHO) 54% u meHee

Bpems na evinonnenue 3adarnuii: 1 akademuueckuil uac.

. Bbi0epuTe onnH BepHbIH 0TBET

1. Touka osudscemcs no okpys#cHocmu paouycom 5 m co ckopocmoio 20 m/c, 8 3mom ciyuae ycKkopeHue
MOYKU.

a)80 m/c; 6) 25 m/c; B) 250 m/c; T) 50 m/c.

2. [lonnas mexanuueckasn snepeusi paeHa:

a) CyMMe KUHETHUECKUX SHEPTHUU;

0) cymMMe MOTEHIUAIBHBIX SHEPTHH;

B) CyMM€ KMHETUYECKOW U MOTEHIIUAIbHOU SHEPTHil;
I') CyMM€ KUHETUYECKOM U IpaBUTALlMOHHON SHEPTUM.

3. Mownocmybio Hazviéaemcs CKAIApHas Quuieckas Gerudund, paeHas:

a) IPOM3BEACHUIO COBEPILIEHHON pabOThl Ha BpeMsl padoThI;

0) MpPOU3BEIEHHUIO CUJIbI Ha ITYTh, IPOWIEHHBIN B HAIIPABJIEHUU J1EUCTBUSA
CHJIBI;

B) OTHOIICHUIO pabOTHI KO BPEMEHH, 32 KOTOpOe 3Ta paboTa COBEpIICHA;

r) TOYHasA (OpMYIMPOBKA HE IPUBE/ICHA.

4. Ymo naswvieaemcs mamemamudeckum MAAMHUKOM?

a) puznuecKoe TeIo, COBEPIIAIIIee KOJIeOaHNs;

0) Teso, y KOTOPOTro TOYKa Mo/IBeca HaXOAUTCS BBIIIE IEHTPA TSKECTH,

B) MaTepHalbHas TOUKA, [TO(BEIICHHAS HA HEBECOMON HEPACTSDKUMOI HUTH;
T) Tpy3, MOJBEIICHHBIN Ha MPYyKUHE.

5. Cxoavko pasz 3a 00uH nepuoo KoieOaHull Mamemamuiecko20 MasmuuKa e2o NOMeHYuaIbHasa
9Hep2uUs 0Ka3bl8aemcs paeHOU KUHEeMU4ecKkou?

a) HU pasy;

0) 2;

B) 4;

r) 8.

6. Haumenvuias uacmuya geujecmaa, COXpaHaowds e2o ceoUCmad, dmo:
a) aToM;
0) DIEKTPOH;



B) MOJICKYJIA;
T) SLIPO aToMa.

7. [Ipubop o015 usmepenuss ammochepHo2o 0asieHusL:
a) 00bEMOMETD;

0) SIIMCKOIT,

B) OOMIIBMETD;

r) Oapomerp.

8. Kpusas na ouazpamme cocmosiHuil, U300paxicarwds 3a6UCUMOCHb MeNCOY Napamempamu,
Xapakmepusylowumu C80tUCmea eewjecmaa npu NOCMOSHHOU memnepamype:

a) n300apa;

0) uzoxopa;

B) H30TEpPMa;

r) aguabara.

9. /lasnenue cmecu 2azo8 pasHo cymme napyuaibHblx 0aeienull ee KOMnoHeHm. Imo:
a) 3aKOH ABOTajpo;

0) 3akon bonbiMana;

B) 3aKkoH JlanbToOHa;

r) 3axkoH [lapmns.

10. Ecru y mena xoauuecmeo npomoHog 60ablie KOIUYecmsa 31eKmpoHos, Mo OHO:
a) HEe UMeeT 3aps/a;

0) TIOJIOKHUTEINBHO 3aPSIKECHO;

B) OTPHUIIATEIHHO 3apPsKEHO;

') MOXET OBITh KaK MOJIOKUTEIBHO, TAK U OTPHUIIATEIILHO 3apsKEHO.

11. Aneebpauueckas cymma snekmpuueckux 3apsoos 8 3aMKHYmMoU cucmeme ocmaemcs NOCMOsIHHOIL.
IIpusedennoe svipasicenue opmyaupyem:

a) 3aKOH COXPaHEHUS HIEKTPUUIECKHX 3aps/IOB;

0) 3akoH Kynona;

B) TIPOILIECC AJIEKTPU3AIIIH;

I') 3aKOH COXPaHEeHUSI SHEPTUH.

12. Dnexmpuueckuii 3apsa0 6 MedxcoynapooHoll cucmeme eOUHUY BbIPANCAETNCS 8.
a) M;

0) H;

B) Ku;

r) A.

13. Kaxumu nocumenamu co30aemcsi 31eKmpudeckuil moxK 6 Memaiiax:
a) TIOJIOKUTETHHBIMHU U OTPHUIIATEIIEHBIMU HOHAMH,

0) 2NEKTPOHAMH U MOJIOKUTETbHBIMU HOHAMU;

B) TOJIKO JIEKTPOHAMU;

I') TOJIBKO MPOTOHAMH.

14. Yemy pasno snexmpuueckoe conpomuenenue y4acmka yenu noCMosiHHO20 MoKd, ecliy CUla mokd
6 yenu 4 A, a nanpsoicenue na Konyax yuacmka 2 B:

a) 0,5 Owm;

0) 1 Om;

B) 1,5 Om;

r) 4 Om.



15. Cpeoa, 6 komopoti ceem pacnpocmpansemcs ¢ MeHbuLeli CKOPOCMbIO AGACCA:
a) ONTUYECKHU MEHEE IJIOTHOM;

0) onTuyecku OoJiee TIIOTHOM;

B) CBET B JIFOOBIX Cpe/laX paclpoCTPaHIETCsl C OIMHAKOBOW CKOPOCTHIO;

T') CpeaHe TUIOTHOM.

16. Kaxyro npupoody umeem ceem?
a) AIEKTPOMAarHUTHYIO;

0) MarHuTHYIO;

B) 3BYKOBYIO;

T) DJIEKTPUYECKYIO.

17. Kax natimu onuny 21eKmpomacHumHoul 80Hbl
a) CKOPOCTh CBETa YMHOXKUTh Ha YaCTOTY BOJIHBI,
0) CKOpPOCTh CBETA Pa3JeNIUTh HAa YaCTOTY BOJIHBL;
B) YaCTOTY BOJIHBI YMHOKUTh Ha CKOPOCTh CBETA;
T') 9aCTOTY BOJIHBI Pa3/IeJIUTh HA CKOPOCTh CBETA.

18. Cpopmynupyiime cunomesy Ilnanka:

a) aTOMBI CO3/Ial0T MAarHUTHOE IOJIE CTPOTO ONPEICIICHHBIMH IMOPIUSIMHU KBAHTAMHU;

0) aTOMBI CO3JIAIOT JIEKTPOMATHUTHOE U3ITyUYEHUE CTPOTO OMPEICICHHBIMU MOPIUSIMHU KBAHTAMHU;
B)aTOMBI HCITYCKAIOT 3BYKOBBIC BOJIHBI ONPE/ICIICHHBIMU TOPIUSIMU KBaHTAMU;

T') aTOMBI CO3JIAIOT IEKTPUIECKOE TOJIE.

19. Ymo maxkoe kpacuas epanuya ghomosghgpexma?

a) TpaHWYHAsl [UTMHA BOJHBI OTPAXXCHHOTO CBETA, IPH KOTOPOM BO3HHUKAET POTOIH(DEKT;
0) MUHUMAaJIBHAS YaCTOTA MAJIAOIIETO CBETA, TPH KOTOPOH BO3HUKAET POTOIPPEKT;

B) MUHUMAJIbHAS JIJTMHA BOJIHBI TIAJIAIOIIETO CBETA, IIPU KOTOPOH BO3HUKAET (HOTOIPPEKT;
I') TpaHUYHASI YaCTOTa OTPAXKEHHOTO CBETA, IPH KOTOPOI BOSHUKALCT

dhoTodddekr.

20. Ymo nazvieaemcs yennoti peakyueu?

a) peakIusi CHHTE3a sJIep;

0) peakiius IeJeHHs TSHKENbIX Sep;

B) TepMOsiIepHast PeaKIlysl, B KOTOPOH MOJy4JaroTCss H30TOIIBI;

T)peaxiusi, B KOTOPOU YacTHUIIbI, €€ BBI3BIBAIOIINE, 00Pa3yIOTCS KaK MPOAYKTHI 3TOM peakiuu.

I1. BbiOepuTe HECKOJbKHX OTBETOB

21. Toppuuennu 6 céoem onvime no onpedeneHulo Aammocgeprno2o 0asieHus UCNONb306d:
a) CTEKJIIHHYIO TPYOKY;

0) pTyTs;

B) BOJY;

T') KUCIIOTY.

22. Ymobwl onpedenumov apxumed08)y CULY HYHCHO 3HAMDb.
a) TUIOTHOCTb YKUJIKOCTH;

0) MJIOTHOCTH TEJNa,;

B) 00BEM JKUAKOCTH,;

r) 00beM Tena.

23. YUmobul natimu MowHOCMb He0OX00UMO 3HAMb Ce0YIOWUE BETUUUHDL:
a) MyTh;

0) pabory;

B) BpeMsI;



T') pacCTOsIHUE.

24. VpasHnenueDunwmetina o5 pomosghghexma exnouaem 6 ceos:
a) nocrosiuuyo [Tnanka;

0) cuy ToKa,

B) paboTy BBIXO/1a,

) CKOPOCTb 3JICKTPOHA.

25. JInsa moeo umobwt onpedenums CUy moka ¢ Homowsto sakona Oma 01 yuacmea yenu
HeobX00UMO 3HAMDb:

a) HaIlPSDKEHUE;

0) CONPOTHUBJICHHE;

B) CHILY;

T') 3apsij 3JIEKTPOHA.

26. Kakoe u3 nepeuucienHvlx 08UNCEHUL paBHOMepPHOe?
a)ABTOMOOMUJIS IPU TOPMOKEHUU;

0)IBMKEHHE MasgTHUKA B Yacax;

B)TEYCHUE BOJIBI B PABHUHHOH PEKe;

T')IBHKEHHE 3eMIIM BOKPYT CBOEH OCH;

217. Kaxoti moowcem 6vimov pasrnooelicmsyrowas om 08yx cun 15 u 20 H, ecau smu cunvl
Hanpasienvl N0 0OHOU NPAMOU?

a) 5 H;

6) 30 H;

B) 20 H;

r) 35 H.

28. Kaxue senuuunvl 6xo0sm 6 ypasnenue Menoeneesa-Knaneipona:
a) JIaBJICHHUC;

0) 00BeMm;

B) CHJIa TOKa,

I) TemIeparypa.

I11. YcTanoBuTe COOTBETCTBHE
29. YVemanosume coomsemcmeue medicoy (hazouimu nepexooamu u npoyeccamu

HanmenoBanune MHOXeCTBa HaumeHoBaHMe MHOKECTBa
1. JKunkocts B TBepaoe a) YBEJIIMYHUTCS PACCTOSHUE MEXY MOJIEKYyJIaMu
TEJo
2. Kugxocts B ra3 0) MOJEeKyJIbl HAYMHAIOT COBEPIIATH MEPEXO/IbI OT OJJHOTO
I0JIO’KEHHS PAaBHOBECHS K IPYTOMY
3. Ta3 B kuaKOCTh B) YBEJIMYMBAETCS YHOPAJOUYEHHOCTh B PACIIONOKEHUH
MOJIEKYII
4. Tsepnoe Temno B I) YacTHIIbI BEIIECTBA EPECTAIOT XaOTUYHO ABUTATHCS
KHUIKOCTh

J) MOJEKYJbI IPEKPALAI0T CBOE TEIUIOBOE ABHIKEHHE

30. VYemanosume coomeemcmeue medncoy guzuveckumu npudopamu u yCmpoucmeamu u uUMeHamu
VUEHbIX, KOMOPbIM NPUHAONEHCUM UX U300pemeHe.

HaunmenoBanue MHOeCTBa HanmeHnoBanmne MHOXkeCTBa
1. PryrHsiit 6apomerp a) A.Temnep
2. BoxsHol 6apomerp 06) DO.Toppuuemu

3. PryTHbII MaHOMETD B) b.Ilackanp



4. BakyyMHBII Hacoc ¢ r) O.I'epuke
PTYTHBIM IIOPIIHEM
n) J.Yarr

3ajanus 1J151 NIPOBEPKU OCBOCHUS YMEHHUM.
Yeaowcaemwviii cmyoenm! Bam npeonazaemcs 8binoiHUmMb npaKkmuieckoe 3a0anue.

Kpumepuu oyenxu npaxmuueckoeo 3a0anusl.
Onenka Kpurepuii
5(oTIHMYHO) Hcrnonbp30BaHbl BCe N3YUCHHBIC
(hOpMyIIBI U MTOJIYYCHO YpaBHEHUE
MenaeneeBa Knanelipona. Onucanbl
BCE€ BEJIMYMHBI BXOJISIIUE B OPMYIIBI
4(xopor1o) Hcrnonb30BaHbl BCe N3YUCHHBIC
(hOpMyIIBI U TTOJIYYCHO YpaBHEHUE
MenneneeBa Kianeitpona.
OTCyTCTBYET ONKMCAHNUE YacTH (DOPMYIL.
3(yIOBIETBOPUTEIHHO) Brisegenne Gpopmynbl He OKOHYEHO
2(Hey10BJIETBOPUTEINILHO) BriBenenue popmynsl HE HAYUaTO

Bpemsa na evinonnenue 3aoanuii: 1 akademuueckuii uac.
IIpakTH4yeckoe 3a1aHue

BreiBenmute ypaBHenue MenneneeBa Kianeiipona. Onumumrte Bce (GOpMYydasl M HapaMeTphl,
MCIOJIb30BaHHbIE BAMU MPH BBIBOJIE (DOPMYIIBI.



ITaJI0HbI 0TBETOB
1. OrBernl Ha TeOpeTHYECKHE BONPOCHI

1)OcHoBHas 3a7auya MEXaHUKH COCTOUT B OMPEICIICHUU TIOJIOKEHUS Tella B JIF000H MOMEHT BPEMEHU
M0 W3BECTHBIM HAYaJIbHOMY TIOJIOKEHUIO Tela M €ro HavyalbHOW ckopoctu. [loyokeHue Tenma B
MPOCTPAHCTBE U MU3MEHEHHE €r0 IMOJIOKCHHSI C TCUCHUEM BPEMEHH MOXET OBITh OINPENETICHO TOJIBKO
10 OTHOIIICHHIO K KAKUM-TTHOO0 IPYTUM TeIam

2) TpsiMOSTMHEHHBIM PAaBHOMEPHBIM Ha3bIBAIOT TAKOE IBH)KEHHE, IPH KOTOPOM TEJIO 3a JH00ObIe paBHbIC
MIPOMEXYTKH BPEMEHH COBEPIIAET OJIMHAKOBBIEC MIEPEMELLCHUS.

[IpumepoM Takoro ABUKEHHS MOIYT CIIY>)KMTb JBUKEHHE Iy3bIPbKOB B BOJIE€, IaJCHUE Kalellb B
BO3JlyXe, NBIKEHHUE IMOe3/1a WJIM aBTOMOOWJIA Ha OTHENIbHBIX y4acTKax IyTH, JBUKEHHE MOJICKYJIbI
raza MEXJy CTOJIKHOBEHMSIMM C JPYIMMHM MOJEKyJaMu. B peanbHOM >XKM3HHM MBI OYEHb PENKO
CTAJIKUBAEMCSI C PAaBHOMEPHBIM MPSMOJIMHEHHBIM JIBU)KEHHUEM, HO OHO OY€Hb YA0OHO, YTOOBI Mpu
IIOMOLIY €r0 MOJAEIUPOBATh Apyrue, 00see ClI0kKHbIE, BUABI ABHKEHUS.

3) Ilepsbiii 3akoH HptoToHa. Ecnu Ha Tesno He IEHCTBYIOT CHIIBI WM UX AEWCTBUE CKOMIIEHCHPOBAHO,
TO ITaHHOE TE€JI0 HaXOAUTCS B COCTOSIHUU IOKOSI WJIM PAaBHOMEPHOTO MPSIMOJIMHENHOTO JBUKCHMUSL.
Bropoii 3akoH HproToHa. YckopeHuwe Tena mpsmMo NPONOPLMOHAIBHO PAaBHOJCHUCTBYIOIIECH CHII,
IPUIIOKEHHBIX K TETy, U 00paTHO MPONOPIMOHAIBLHO €ro Macce.

Tperuit 3akon Hprorona. Cuibl, ¢ KOTOPBIMU T€ja B3aUMOJECHCTBYIOT APYr C APYroM, paBHBI IO
MOJYJIIO U HaIlPaBJICHBI BJI0JIb OAHOM NPSMOM B IIPOTUBOIIOJIOKHBIE CTOPOHBI.

4) 3akoH coxpaHEeHHS uMIylIbca (3aKOH COXpaHEHHUS KOJIUYECTBAa [BIIKEHHUS) — 3aKOH,
YTBEPKIAIOIINI, YTO BEKTOpPHAs CyMMa MMITYJIbCOB BCEX TEJ CUCTEMBbl €CTh BEJIIMYMHA TMOCTOSHHAS,
€CJIM BEKTOPHAsi CyMMa BHEIIHUX CHUJI, IEHCTBYIOIIMUX HAa CUCTEMY TeJ, paBHA HYIIIO.

B xnaccuyeckoit MexaHHMKe 3aKOH COXPaHEHUsI UMITYJIbCa OOBIYHO BBIBOJIUTCS KaK CJIEJICTBHE 3aKOHOB
Herotona. M3 3akoHoB HbOTOHA MOXHO TMOKa3aTh, YTO NpPHU JBMIKEHHH CHUCTEMBI B ITyCTOM
MIPOCTPAHCTBE UMITYJILC COXPAHSAETCS BO BPEMEHH, a MPU HAIMYKWU BHEIIHETO BO3CHCTBUS CKOPOCTHh
W3MEHEHHUS UMITYJIbCa ONPEAETISETCS CYMMOU MPUIIOKEHHBIX CHJL.

5) 1.Bce BeluecTBa — HUAKHE, TBEPIbIC M ra3000pa3Hbie — 00pPa30BaHbl U3 MENbYAMIIMX YaCTHUI] —
MOJIEKYJ, KOTOPBIE CaMH COCTOAT U3 aTOMOB («3JIEMEHTAPHBIX MOJIEKYI») . MOJEeKyIbl XUMHUYECKOTO
BEIIECTBA MOT'YT OBbITh NMPOCTBIMU M CIOXHBIMH, T. €. COCTOSTH U3 OJHOTO MM HECKOJIBKHUX aTOMOB.
Mouekynbl 1 aTOMBI IIPEICTABISIOT COOOM ANEKTPUUYECKU HelTpanbHble YacTUlbl. [Ipu onpenenenHbix
YCIOBUAX MOJEKYJIbl M aTOMBl MOTYT NpHOOpETaTh JOMOJHUTENIBHBIA AJIEKTPUUECKUI 3aps U
MIPEBPAIIATHCS B MOJIOKUTENBHBIE UM OTPULIATEIIBbHBIE HOHBI.

2.ATOMBI U MOJIEKYJIBI HAXOAATCS B HEIIPEPHIBHOM Xa0THYECKOM JBUKECHUU.

3.Yactuupl B3aMMOJECHCTBYIOT ApPYr C JPYyroM CHJIAMM, HMEIOLIIMMH JJIEKTPUYECKYIO MPHUPOAY.
I'paBUTaLIMOHHOE B3aUMOJIEHCTBHE MEKY YaCTHIIAMU MPEeHEOPEKUMO MaJlo.

6) Cornacto Teopun MKT (MOJEKyISIpHO — KMHETHYECKOH TEOpUH) WealbHBIA Ta3 - 3TO ras, B
KOTOPOM CHJIBI B3aUMOJICHCTBUS MEXAY YacTHUIaMH (MOJIEKyJIaMUd M aTOMaMH) MPeHEeOPEeKUMO MaJibl.
[Tonsatue "uneanbHbIi Ta3" IPUMEHSAETCS A MAaTEMATUYECKOTO ONMCAHUS MOBEJIEHUS ra3oB. Y HEro
UMeeTCsl psJ CBOMCTB, XapaKTepHBIX TOJbKO uid "WiaeanbHOro" rasa: 1) Mo cCpaBHEHHIO C
KMHETUYECKOW PHEpruel B3aMMOJEHCTBUS YaCTHL], NOTEHUUAIBHON SHEPrUEHl, COCTaBISAIONIMX ra3,
MOXXHO TIpeHeOpedb; 2) CyMMapHbId 00BEM YACTHUIl Ta3a MPEHEOPEKUMO Mal; 3) MEXKIy YaCTUIIAMHU
OTCYTCTBYIOT CHJIBI NPUTSDKEHUS M OTTAJKMBaHUA; 4) BpeMs B3aUMOACUCTBUS MEXAY YacTULIAMHU
MPeHeOPEKNMO MaJIO [0 CPAaBHEHUIO CO CPETHUM BPEMEHEM MEXAY CTOJIKHOBEHUSMHU.

7) Temmeparypa XapakTepU3yeT CPEIHIO KHHETHYECKYI0 OJHEPrui0 MOJIeKyl. Yem BbIIIe
TeMIlepaTypa Tella, TeM OOJbIlIe CpelHss KUHETHYecKas SHeprus ero Monekyn. [Ipu moHuxkeHuu
TEeMITepaTyphl TeJla CPEIHSSI KUHETUUECKasi YHEPTHsI €ro MOJIeKyl yMeHbIaeTcss. CKOpOCTh JTBUKEHHUS
MOJIEKYJ M TeMIlepaTypa CBsi3aHbl MeKIy co00i. [Ipy MOBbIIEHNN TEMIIEPATyPhl CKOPOCTh IBUKEHUS



MOJIEKYJI YBEJIMYUBACTCS, MPU MOHWXKEHUH — yMmeHbluaercs. CrenoBareiabHO, TemrepaTypa Tena
3aBHCHT OT CKOPOCTH JABMKCHUS MOJICKYIL.
TemmnepaTypa 3T0 Qu3nyeckoe NOHITHE U XapaKTEpPU3yeT OHA HArpeTOCTh Tela.

8) BHyTpeHHss dHeprus — KHHETHYECKas SHEPrHs BCEX MOJICKYJ, M3 KOTOPBIX COCTOSAT Teja, W
MIOTEHLIMAJIbHAs SHEPIUs UX B3aUMOJIEHCTBUS.

BuyTpeHHs sHEeprus 3aBUCUT OT TEMIIEpaTyphl TeJla, arperaTHOr0 COCTOSIHUS Tea.

BHyTpeHHsA 2Heprus He 3aBUCUT HM OT MEXAHMYECKOIO JBMKEHMS TeJla, HU OT IOJOXKEHHUS Tela
OTHOCHUTEJIBHO JIPYTUX TEl.

BuyTpeHnHss 3Heprust y Tea MOKeT U3MEHAThCA. [Ipu MoBbIIEHNN TeMIlepaTypbl BHYTPEHHSS SHEPT U
YBEIIMYMBACTCS U, HAOOOPOT, MPH yMEHBIIEHUH TEMIIEpaTyphl OHA yMeHbIIaercs. OT TemmepaTypbl
3aBUCHUT CKOPOCThH JBIDKEHHUS MOJIEKYN, U NpU €€ U3MEHEHHHM OyJIeT MEHATbCA WX KHUHETHYecKas
SHEprusl.

MeHsst CKOPOCTh ABUKEHUS MOJIEKYJI, MOKHO U3MEHUTh U BHYTPEHHIOK SHEPIHIO Tea.

9) KonudecTBo BHYTPEHHEH SHEPTUH, KOTOPOE TEJIO MPHOOPETACT MK TEPSET B IPOLIECCEe
TEeIUIONepeiaul, U Ha3bIBACTCS «KOJIMYECTBOM TEIUIOTH». KOIMYeCTBO TEMIOTHI IPUHATO 0003HAYaTh
OykBoii Q. Eciii BHYTpeHHSISI SHEPT U Tella B MPOLIECCE TETUIONEPe1aun yBEIMUNBACTCS, TO TEIJIOTE
IIPUITKCBIBAIOT 3HAK IUIIOC, U TOBOPST, YTO Tedy cooOmuian temioty Q. Ilpu ymeHbiieHur BHyTpeHHEN
SHEPrUM B Mpoliecce TEIIoNepeaun TEIIoTa CUUTAETCA OTPULIATENIbHOM, U TOBOPSIT, YTO OT TeJla
OTHSUIM (MJIU OTBEJIN) KOJIMYECTBO TeI10Thl Q. KomMuecTBO TEIIOTH MOXKHO U3MEPATH B TEX e
€IMHULIaX, B KOTOPBIX U3MeEpsEeTCs U MexaHuueckas sHeprusi. B cucreme CU - 3710 1 1K0YIIB.

10) Termonepenada — pu3HYECKHA pOIece NepeIadn TEIIOBOK YHEPTUH OT 0oJiee TOpsiuero Tena K
0os1ee X0I0IHOMY JIMOO HETIOCPECTBEHHO (TIPU KOHTAKTE) , TUO0 uepe3 pasessioulyto (Tela win
Cpezbl) MeperopoKy u3 Kakoro-nmudo marepuana. Koraa ¢puszndeckue Tena oQHON CUCTEMbI HaXOISTCS
IIPU PAa3HOM TeMIepaType, TO MPOUCXONT Nepeaadya TEIUIOBOW YHEPTUH, WIIH TEIUIoNepeiadya OT
OJTHOTO TeJla K IPYTOMYy J0 HACTYIUICHUSI TePMOJMHAMUYECKOTO paBHOBecHs. CaMOITpOn3BOIbHAS
nepezaya Teria BCeraa MPorucXoauT OT 0oJiee ropsuero Teia K 0ojiee X0JI0AHOMY, UTO SBJISICTCS
CIJICZICTBUEM BTOPOTO 3aKOHA TEPMOJMHAMUKH

11) DneMeHTApHBIH SIEKTPHUECKHUIT 3aps 1 — PyHIaMeHTaIbHas (U3UIecKast HOCTOSHHAS,
MUHHMMAaJbHAs MOpIus (KBAHT) SNIEKTPUYECKOrO 3apsia, HabII0AaloNIerocs B IPUPOE y CBOOOIHBIX
JIONITOKMBYIIMX YacThIl. COracHo M3MEHEHHMAM OIpe/eNeHnii OCHOBHBIX exunuil CU paBeH TOuHO
1,602 176 634-1071° Kit B Mesxaynapoasoii cucteme exunun (CH).

12) DnekTpocTaTuyeckoe mosye - 3To ocodas hopma MaTepuu, KOTOpasi BOSHUKAET BOKPYT
HEMOJIBUYKHOTO 3JIEKTPUUYECKOT0 3apsiia. ITO M0JIe HET BO3MOXKHOCTH YBHUJIETh, IOHIOXaTh. [lose
MO3KHO MPEJCTaBUTh MPH MOMOIIY JTMHUNA HAPSHKEHHOCTHU (CHIIOBBIX JIMHUK). DTO MOJIE OKa3bIBaeT
CUJIOBOE JEHCTBHUE HA APYTUe 3apsKEHHbIE Tela. [ TaBHOE CBOMCTBO AJIEKTPUUYECKOTO MO — ACHCTBUE
Ha DJIEKTPUYECKHE 3aps/Ibl C HEKOTOPO# cuioil. Takum 0O6pa3zom, B3aUMOJICHCTBUE 3aPsKEHHBIX Tell
OCYILIECTBIISIETCS] HE HEMTOCPECTBEHHBIM UX BO3JIEHCTBUEM JIPYT HA IpYyra, a 4epe3 AIEKTPUIeCcKue
TI0JIs1, OKPY>KaIOLIUE 3apsKEHHBIE Tela.

13) DnexTpruyecKkuM TOKOM Ha3bIBAIOT YHOPSI0UEHHOE (HAIPaBICHHOE) JIBHKEHUE 3apsKEHHBIX
yacTull. [Ipyn 1BMKEHNH 3apsKEHHBIX YACTHIL B IPOBOJAHUKE ITPOUCXOAUT IEPEHOC SIIEKTPUUECKOTO
3apsiia U3 OJJHOM TOYKH B Apyryro. OHAKO, €cliu 3apsHKEHHbBIE YaCTUIBI COBEPILAIOT OECIOPsII0UHOe
TEIUIOBOE JABUKEHME, KaK, HallpuMep, CBOOOIHBIE 2JIEKTPOHBI B METaJlle, TO IIEpeHoca 3apsaaa He
IIPOUCXOJUT. DIEKTPUUECKHUN 3apsi]] IEPEHOCUTCS YEPE3 MONEPEYHOE CEUEHUE TIPOBOIHUKA JIUILb B
TOM clTy4yae, €clIi Hapsay ¢ OeCropsI0UHbIM JIBUYKEHUEM 3JIEKTPOHBI YYaCTBYIOT B HAlPaBJIE€HHOM
IBUKEHUH. B 9TOM ci1ydae roBopsT, YTO IO MPOBOJHUKY UJET JIEKTPUUECKUM TOK. DINEKTPUUIECKUI
TOK UMEET ONPEIEIEHHOE HAIIPABJICHHE.



14) MarauTHOE 10JIe — COCTABJISIOIIAS AIEKTPOMATHUTHOTO MOJIs1, MOSIBIISIFOIIASICS TIPH HATHYAN
M3MEHSIOINIETOCS BO BPEMEHH JIEKTpUUECKOro 1mojsi. Kpome Toro, MarHuTHOE moJie MOXKET
C03/1aBaThCs TOKOM 3apsKEHHBIX YaCTHUIl, TNOO MarHUTHBIMU MOMEHTaMH 3JIEKTPOHOB B aTOMax
(moctosinabie MarHuThl) . C TOUKHU 3pEHUSI KBAHTOBOUM TEOPHH OISl AIEKTPOMArHUTHOE
B3aMMO/ICIICTBHE EPEHOCUTCS 6e3MaccOBBIM 0030H-(POTOHOM (YacTUIEH, KOTOPYIO MOKHO
MIPEJICTAaBUTh KaK KBAHTOBOE BO30YKICHUE AIIEKTPOMArHUTHOTO 110JisT) . OCHOBHOM XapaKTepUCTUKOM
MarHMTHOT'O TOJIS SIBJISIETCS €r0 CUIIa, OTpesieliieMasi BEKTOPOM MarHUTHOM MHIYKITHH.

1. MoeT OBITh TOCTOSIHHBIM U TiepeMeHHBIM 2. COo3/1aeTCsl MOCTOSTHHBIM MarHUTOM MM OOMOTKOI €
cepieyHUKOM 3. J[elicTByeT Ha MarHuThl U MPOBOAHUKHU ¢ TOKOM 4. OpraHamMu 4yBCTB Y€JIOBEKA HE
BOCIIPUHUMACTCS, 111 H3MEPEHUS HAMIPSHDKEHHOCTH Mar. MOJISl HY>KHBI IIPUOOPBHI.

15) JIluaussMHU MarHUTHOM MHIYKIIUH (CHJIOBBIMH JIMHUSMH MarHUTHOTO TI0JIST) Ha3bIBAIOTCS JINHUH,
MPOBEJICHHBIE B MATHUTHOM I0JI€ TaK, YTO B Ka)KJI0OM TOYKE IMOJIs1 KacaTeabHasl K JUHUM MarHUTHON
WHAYKIMY COBMAJAET C HAIPABJICHUEM BeKTOpa B B 3T0i1 TOUKE 1ons. JIMHMKM MAarHUTHOM MHIAYKLIIUHA
MIPOIIe BCEro HAOJI01aTh C MTOMOIIBIO MEIKUX MUTOJIbYATHIX JKEJIE3HBIX OIMMIIOK, KOTOPHIS
HaMarHUYUBAIOTCS B UCCIICIYEMOM I10JIe U BeIyT ceOs MoJ00HO MaJICHbKMM MAarHUTHBIM CTPEJIKamM
(cBOOOHAS MAarHUTHAS CTPEJIKA pa3BOPAYMBACTCS B MAarHUTHOM I10JI€ TaK, YTOOBI OCh CTPEIIKH,
COCIMHSIONIAs! €€ FOKHBIH MOJIIOC C CEBEPHBIM, COBITajiajia ¢ HamnpasieHuem B ).

16) 3akoH MPSAMOJIMHEHHOTO PaCIPOCTPAHEHHSI CBETA: B ONTUYECKH OJHOPOIHOM Cpejie CBET
pacrpocTpaHsieTcs NpsAMoIuHeHO. ONBITHBIM JOKA3aTeICTBOM 3TOTO 3aKOHA MOTYT CIIYXKUTh PE3KUE
TEHH, 0TOpachIBaeéMble HEMPO3PAUHbIMH TEJIaMH IIPH OCBEIIEHUH CBETOM MCTOYHHKA IOCTATOYHO
MaJIbIX Pa3MepoB («TOUYCUHBIH UCTOUHHKY). pyruM 10Ka3aTeIbCTBOM MOXKET CITY>KUTh H3BECTHBIN
OTIBIT IO MPOXOKICHUIO CBETA IaJIEKOTO HCTOYHHMKA CKBO3b HEOOIIBIIIOE OTBEPCTHE, B PE3YIbTATE YETO
o0pa3yercs y3KHid CBETOBOU MTy4OK. ITOT OTBIT MPUBOAMT K IPEJACTABICHUIO O CBETOBOM Jy4e KakK O
r€OMETPUYECKON JIMHUH, BAOJIb KOTOPOU pacnpocTpansercs cBeT. CieqyeT OTMETUTh, YTO 3aKOH
MIPSIMOJIMHEITHOTO PaCIpPOCTPAHECHUSI CBETa HAPYIIACTCS M MIOHSITHE CBETOBOTO JIyda YTpauuBaeT
CMBICJI, €CJIM CBET MPOXOJUT YEPE3 MaJlble OTBEPCTHS, pa3MeEPbl KOTOPBIX CPABHUMBI C JUIMHOW BOJIHBI.

17) KorepeHTHOCTD (OT JaTHHCKOTO cohaerens — HAXOISIIUIACS B CBS3H), COIJIACOBAHHOE MPOTEKAHUE
BO BPEMEHHU HECKOJBKUX KOJIEOATEIbHBIX WJIM BOJHOBBIX MTPOIIECCOB, MPOSIBISIONIEECS MPU UX
cnoxxennn. KoneGaHusi Ha3pIBatOTCS] KOTEPEHTHBIMHU, €CJIH Pa3HOCTh UX (a3 0cTa&TCsl MOCTOSIHHON BO
BPEMEHHU U TIPH CIOKEHUHU KOJICOaHUH ONpeessieT aMIUITUTYAy CyMMapHOTO Kojebanus. J[Ba
TapMOHHYECKUX (CMHYCOUJANBHBIX) KOJIeOaHUsI OJJTHOM YacTOThI BCET/Ia KOTePEHTHBI. | apMoHnYecKoe
KoJIeOaHUE OMKCHIBACTCS BHIPAKEHUEM:

18) Jlucniepcus cBeta (pa3jioKeHHE CBETa; CBETOPACCESIHUE) — 3TO COBOKYITHOCTD SIBIICHHIA,
00YCIIOBJIEHHBIX 3aBUCUMOCTBIO a0COJIFOTHOTO MOKa3aTesl MPEeIOMIICHHS BEIIECTBA OT YaCTOTHI (UIIH
JUIMHBI BOJIHBI) CBETA (4aCTOTHAs TUCHEPCHUs ), MU, UTO TO K€ CaMOe, 3aBUCUMOCTbhIO (ha30BOM
CKOpPOCTH CBETA B BELLIECTBE OT YACTOTHI (MJIU JITTMHBI BOJIHBI).

19) Llennble sinepHbIE PEAKIIMN — CAMOIIOJIEPKHUBAIOIINECS SACPHBIE PEaKIUH, B KOTOPbIE
IIOCJIEZ0BATEIBHO BOBJIEKAETCS LIETIOUKA sII€p. DTO IPOUCXOAMT TOra, KOr/la OUH U3 IPOAYKTOB
SIIEPHOM pEaKIMU BCTYNAET B PEAKIHUIO C IPYTUM SIAPOM, ITPOTYKT BTOPOU PEAKIIMM pearupyer co
CJIENYIOLUM SIIPOM U T.J. BO3HHMKAET [ienouka CIeAyIIUX IpYT 32 APYTOM SIICPHBIX PEeaKIUil.
Hawnbonee n3BecTHBIM MpuUMEPOM TaKOH pPC€aKuuu ABJIACTCA AACPHAA pCaKIus ACJICHUA, BbI3bIBAaCMas
HEUTPOHOM.



2. Ki1loum 0TBeTOB HA 3aJ1aHNs B TeCTOBOM (hopme.

Howmep 1,234 |5|,6 |78 9 10 | 11 | 12 | 13 14 15
BOMNpoca

byksa A/B|B/B|/B|A | T B B b A | B B A b
IIPABUJIBHOTO
OTBETA

Homep 161718 19/20| 21 | 22 |23 | 24 | 25| 26 |27 | 28 29 30
BOMNpoOca

byksa A|b|b|B|b|Ab|AI' |bB | ABI' | Ab | bBI' | AI' | ABI' | BABB | bBI'IA
IIPABUJIBHOTO
OTBETA

3. [IpakTHYecKoe 3a7aHHe

N
p=nkT n= 7 ~ KOHUEHTpalKs BelecTa
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N = mNA Nyk = R— cBA3b MEX1y TOCTOSHHBIMU
g mN,kT
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p:

macca ra3a,R=8,31, T-remneparypa, p— MoJisspHas Macca
N, = 6,02 1023
- MOJISIPHYI0 Maccy HaxoAAT B Tabsule MeH/iesieeBa, He 3a6biBasi nepeBoAUTh B CU
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