MunucrepcetBo npocsenieHus Poccuiickoit @eaepanuu
®denepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTEebHOE YUPEKICHHE
BBICIIETO 00Opa3zoBanus «I Ta30BCKHiT TOCYIapCTBEHHBIN WHKEHEPHO-TIEIarOTHYECKU YHUBEPCUTET
nmenu B.I'. Koponenko»

JIOKyMeNT mOANACAR

Paccmompeno u ymesepaicoeno na zacedanuu xagheopwi
T eceponnoi nasmmc @u3uxu u OudaKmuxu usuKu
Ceprugmiar: 0258b£5d001ab2109d4d10696c09935145 HpOWZOKOJl No70om 19.02.2025

Bragerel: Unrosckasi-Hazaposa Sluuna AnexcanapoBna
HetictBurenen: ¢ 31.10.2024 mo 31.01.2026

KOMIUVIEKT OHEHOYHbBIX CPEACTB
JJIS IPOBEACHUS IPOMEKYTOYHOM aTTecTauuu B popMme nuddepeHIIHPOBAHHOIO 3a4eTa 10
y4eOHOMY npeaMeTy
OU3UKA

cretanbHOCTh:  09.01.03 Oneparop nHpOPMANUMOHHBIX CHCTEM U PECYPCOB
KBaJIu(UKAIMS BBIMYCKHUKA: OnepaTop HHPOPMAIMOHHBIX CHCTEM U PECYPCOB

Tnazos, 2024



TpeooBanuss @I'OC k o0pazoBaTe/IbHBIM pe3yJibTaTaM:

IIpenMeTHBIEC pe3yNbTaThI:

Kog ITP

DopMyIHpOBKa

I1P 1

HOHUMAaTh POJb (U3UKH B SKOHOMUYECKOH, TEXHOJOTHMYECKOM, 3KOJIOIMYECKOH,
COLMAJIBHOM M 3TUYECKOH cdepax IesTeIbHOCTH YeJI0BEKa, POJiIb U MECTO (PU3UKHU B
COBPEMEHHOM Hay4yHOU KapTUHE MUDA, 3HAYEHUE OIHMCATENBHOM,
CHCTEMATH3UPYIOLIEH, 00bICHUTENFHON U MMPOTHOCTUYECKON (DYHKIMHA (PU3UIECKOi
TEOPUH — MEXAHUKH, MOJIEKYISIPHOW (DU3UKU U TEPMOAMHAMUKH, POJb (PU3NUECKON
TeOpHH B (HOPMUPOBAHHUU NPEACTABICHUN O (U3NUECKON KAPTHHE MUPA;

ITP 2

pa3ianyaTh YCJIOBUS NPUMEHHUMOCTH MoJeneid (U3NYECKUX TeJl M MPOLECCOB
(sBJIGHUI): WHEpIMANbHAsg CUCTeMa OTcuéra, a0COMIOTHO TBEPIOE TEIo,
MaTepuaibHas TOUKa, pABHOYCKOPEHHOE JIBHKEHUE, CBOOOHOE MaJieHHe, a0COIIOTHO
ynpyrast neopmanusi, abCOIIOTHO YIPYroe U a0COIIOTHO HEYIIPYTroe CTOIKHOBEHHUS,
MOJIeJIM Ta3a, JKUIKOCTH W TBEPAOro (KPUCTAJUIMUECKOTO) Teia, UACaNbHBIN ras,
TOYEYHBIN 3apsijl, OTHOPOAHOE IEKTPUUECKOE NOJIE;

IP 3

pa3nuydath yciaoBus (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB,
MOHMMATh BceoOlmil xapakTep (yHIAaMEHTAIbHBIX 3aKOHOB M OrPAaHUYEHHOCTD
MCII0JIb30BAHUS YACTHBIX 3aKOHOB;

I1P 4

AHAIU3UPOBATh U OOBACHATH MEXAHMYECKHUE IPOLECChl U SBJICHMS, HCIONb3YS
OCHOBHBIC TIOJIOKEHHUSI M 3aKOHBl MEXAaHUKH (OTHOCUTEIHHOCTh MEXaHMUYECKOTO
JIBUXKEHHS, (DOPMYIJIbI KHHEMATUKH PAaBHOYCKOPEHHOTO JIBHXKEHUS, MPEoOpPa30BaHUS
lanunes uist  CKOpPOCTH W TIEpEeMEIleHMs, 3aKoHbl HbIOTOHA, MPUHIMI
OTHOCHUTEJIbHOCTU ['anuiies, 3aKOH BCEMHPHOI'O TSATOTEHHUS, 3aKOHBI COXPAHEHUS
UMITyJIbCA M MEXaHWYECKOW OJHEPruu, CBsA3h paldOThl CHJIBI C HM3MEHEHHEM
MEXaHUYECKOM »HEpPruM, YCJIOBUS paBHOBeCHs TBEPAOrO Tena), MPU OSTOM
WCIIOJIb30BaTh MATEMaTUYECKOE BBIPAXKEHHWE 3aKOHOB, YKa3blBaTh  YCIIOBHS
MPUMEHUMOCTH (HU3WYECKHX 3aKOHOB: IpeoOpazoBaHuii [‘amumies, BTOporo
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHMS] HMIYJIbCa U MEXaHUYECKOU
SHEPI'MH, 3aKOHA BCEMUPHOT'O TATOTEHMS;

I1P 5

AQHAIU3UPOBATh U OOBACHATDH TEIJIOBBIE ITPOLIECCH U SIBJICHUS, UCIOJIb3YsI OCHOBHBIE
nonoxenus MKT u 3akoHbl MOJEKyISpHOM (GU3MKH U TEPMOAWHAMHKH (CBS3b
JABJICHUS] WACAIBHOTO Ta3a CO CpeJHEM KUHETUYECKOM »HHEpPrued TEIIOBOro
JBIKCHUSI M KOHIICHTpAIlMEW €ro MOJIEKYJ, CBA3b TEMIIEpaTyphl BEIECTBA CO
CpelHel KHHETUYECKOM SHepruel TernjaoBoro ABMKEHUS €ro YacTHI, CBSA3b JaBICHUS
UJCAIBHOTO ra3a C KOHIIEHTpAalMed MOJIEKYJ M €ro TEeMIIepaTypod, ypaBHEHHE
MenneneeBa—Knanelipona, NepBbli 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHUS
SHEPTUU B TEIUIOBBIX IPOLECCax), MPH O3TOM HCIHOJIb30BATH MaTEeMaTHYECKOe
BbIpaKCHHE 3aKOHOB, YKa3bIBaTh yCIOBHsI IPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
Knaneiipona;

I1P 6

AHAIIN3UPOBATL U OOBICHSITH QJICKTPUYCCKUC ABJICHHA, HCIIOJIL3Yyd OCHOBHBIC
MOJIOKEHUS M 3aKOHBI 3JIEKTPOJUHAMUKM (3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro
3apsna, 3akoH KynoHa, MOTEHIMaIbHOCTh AJIEKTPOCTATUYECKOTO TOJISI, MPUHIUI
CYINIEPIO3UINH JIEKTPUUECKUX IOJIEN, TPU 3TOM YKa3blBasl yCIOBHS IPUMEHUMOCTH
3aKOHa K}’J'IOHa, a TAaKKC MPAKTUYCCKU BAXXHBIC COOTHOMICHUSA: 3aKOHBI Oma JJIsL
ydacTKa LMW W A 3aMKHYTOH JJIEKTpUuYecKol wnemnu, 3akoH JDxoyns—JleHua,
npasmiia Kupxroda, 3axons! dapazes 1uist 371€KTpOIn3a);

Ip 7

OIUCHIBATH (PU3HUECKUE MTPOIIECCHI U ABICHHSI, HCIIOIb3YsI BEIMUMHBI: IEpEMEIIECHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIBC TEJIa U CUCTEMBI TEJI, CHJIa, MOMEHT CUJIBI, 1aBICHUE,
NOTEHIMATIbHAs YHEPIus, KUHETUUYeCKas SHEprus, MeXxaHudyeckas sHeprus, padbora
CHJIBI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSDHKECTH, CHIA YIPYTOCTH, CHIIa
TPEeHUs, MOIIHOCTb, SHEPrHs B3aUMOJACHCTBHS Tena ¢ 3emnéil BOAM3M €&
MOBEPXHOCTH, SHEPrus YHpyroi aepopmanuu MPYXKHUHBI, KOJUYECTBO TEIJIOTHI,
abcoJIIoTHAsT TeMIieparypa Teja, paboTa B TepMOJMHAMMKE, BHYTPEHHSSI SHEPTHs




UJEATHbHOTO OJHOATOMHOTO Trasa, paboTa UIACATBHOTO Ta3a, OTHOCHTEIbHAs
BIaXHOCTh Bo3ayxa, KII/] naeanbHOro TEMIOBOIO IBUTATENS; SJIEKTPUUYECKOE T0JIE,
HaMPSHKEHHOCTH YJIEKTPUICCKOTO TOJIS, HAMPSHKEHHOCTD TOJISI TOUEYHOTO 3apsiaa Uik
3apsKEHHOTO 11apa B BAKYyMe M B JIUAJICKTPUKE, MOTEHIHUAI 3JIEKTPOCTATUYECKOTO
MOJIsI, Pa3HOCTh TMOTEHIIMAJIOB, AJICKTPOJBIDKYINAS CHJa, CHJIA TOKA, HANpPsDKCHHE,
MOIIIHOCTb TOKA, 3JIEKTpUYECKast EMKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTUBICHUE
y4acTKa IEMU ¢ IMOCJIEeI0BAaTEIbHBIM U MapaJIeIbHBIM COCIUHEHUEM PE3UCTOPOB,
SHEPTHUsl JIEKTPUUYECKOTO MOJISI KOHJICHCATOPA;

ITP 8

OOBSACHATP OCOOCHHOCTH TMpPOTEKAHUA (U3MUECKUX SIBICHUNA: MEXaHUYECKOe
JIBIDKEHHUE, TEIJIOBOE JBWKEHHUE 4YacTHUI[ BEIIECTBA, TEIUIOBOE pPAaBHOBECHE,
OpoyHOBCKOE JBIKEeHUE, AU(dy3us, HCIapeHue, KUIEHHEe U KOHJEHCAallus,
IUIABJIEHUE U KPUCTAJIN3ALlKA, HAIIPaBJIEHHOCTh TEIUIONEepeaayun, JIEKTpU3aus Tell,
SKBUIOTEHIIMAIILHOCTh MOBEPXHOCTH 3apSKEHHOTO IPOBOIHUKA,

ITP 9

IIPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJJHON (PU3MYECKON BETMYUHBI OT JPYTOM C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYMPOBaTh YCTAaHOBKY,
(uKCUpPOBaTh PE3yNbTAThl MOTYYEHHONW 3aBUCUMOCTH (DU3MUYECKUX BEIIMYMH B BUJIEC
rpa¢uKoB ¢ y4€TOM aOCONIOTHBIX MOIPEIIHOCTEH M3MEpeHuH, JenaTh BBIBOABI 110
pe3yJIbTaTaM UCCIIECIOBAHMS,

ITP 10

MpOBOANTH KOCBCHHBLIC H3IMCPCHHA (bPISI/I‘ICCKI/IX BCJIMYHH, IIPpH 3TOM BBI6I/Ip8.TB
OINTHUMAaJIbHBIN MCTOJ HU3MCPCHUA, OLCHUBATH a0COJIIOTHBIE M OTHOCHTCIIbHEIC
MOTPCITHOCTH ITPAMBIX 1 KOCBCHHBIX HSMGPGHHﬁ;

IP 11

IMPOBOAWUTL OIIBITEI IO IIPOBECPKE HpG[[JIO)KCHHOfI TUIIOTE3bI:  IJIAHUPOBATH
OKCIICPHUMCHT, CO6I/Ip8.TB SKCIICPUMCHTAJIbHYIO YCTaHOBKY, AHAJIIM3UPOBATDH
IMMOJIYYCHHBIC PC3YJIbTATHI U 1€JIaTh BBIBOJ O CTATYyCC HpGIIJIO)KGHHOﬁ TUITOTE3hI,

ITP 12

coOuro1aTh MIpaBUiIa OE30MACHOTO TPY/A P MPOBEIACHUN MCCICOBAHUN B paMKax
y4eOHOTO KCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIEIOBATENILCKON U MTPOSKTHOM
NESITEJIBHOCTH C HCIOJb30BAHUEM HW3MEPUTEILHBIX YCTPOHCTB M J1a0OpaTOPHOTO
000pyI0BaHNS,

ITP 13

pewmiath pacuéTHbIE 3a7auyd C SIBHO 3a/laHHONM W HESBHO 3a/JlaHHON (hU3HYecKOM
MOJZIETIbIO: Ha OCHOBAaHMM aHAJM3a YCJIOBUS OOOCHOBBIBATH BHIOOP (DU3MUECKON
MOJIeNIM, OTBedarouled TpeOOBaHUSAM 3a/laud, HOPUMEHSATh (OPMyJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTyJaThl (U3HYECKUX TEOpUH TpPU HUCIHOIH30BAHUU
MaTEMaTUYECKUX METOJNOB pELICHMs 3aJad, MPOBOJUTH pPacd€Tbl Ha OCHOBaHHUU
UMEIOUINXCA JaHHBIX, AHAJIU3UPOBATh pE3YNbTaThl U KOPPEKTUPOBATH METO[IbI
pELIEeHNUs C YYETOM NOJYUYEHHBIX PE3YyJIbTATOB;

ITP 14

peliaTh KauyeCTBEHHBbIE 3aJlaud, TpeOyrollne NpPHUMEHEHHs 3HaHUM M3 Ppa3HBIX
paszenoB Kypca (QU3MKHM, a TaKKe HHTETpaluy 3HAHUW U3 JAPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTpanBaTh JIOTUYECKYIO LIEMIOYKY PACCYKIECHUH C
OMOpO Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NUECKHE SBIICHUS;

ITP 15

HCIOJI30BaTh TCOPCTUYCCKUC 3HAHUSA JJIA OOBSICHEHUSI OCHOBHBIX MMPUHIIUIIOB
pa6OTBI HU3MCEPUTECIIBHBIX HpI/I60pOB, TCXHUYCCKUX yCTpOfICTB N TEXHOJOTUYCCKUX
IMpoNHeCCCOB;

ITP 16

NPUBOAUTH TNPUMEPHI BKJIAJa POCCHHCKUX M 3apyOekKHBIX YyUEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, B 00BICHEHHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

ITP 17

AQHAIM3UPOBATh M OIICHWBATh TIOCIEACTBHUS OBITOBOW U TMPOU3BOJICTBEHHOU
JEATeTLHOCTH YEeJIOBEKa, CBS3aHHOW C (PU3WYECKUMH TMPOIECCAMH, C TO3UIUI
DKOJIOTHYECKOM 0€30IaCHOCTH, MpeACTaBICHUI o paIMoHaIbHOM
MIPUPOIOTIONB30BAHNH, & TaKXKE Pa3yMHOM HCITOJIb30BAHUM JIOCTHKEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIEro pa3BUTHS YEIOBEYECKOT0 O0IIECTBa;

1P 18

IMPUMEHSTH pa3InyHble CIOCOObI paboThI ¢ HH(pOpMaLuen GU3NYECKOTO CONEePKAHUS
C HCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTUH, MPH 3TOM
UCIIOJIb30BAaTh  COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJOTHMH JUIsl  IOMCKA,
nepepabOTKH M TIpeabsiBICHHUs] y4eOHOM W Hay4yHO-NOMYJspHON uH(popManuy,




CTPYKTYPUPOBAHUS M MHTEPIpETaluy HWHGOPMAIMH, MOJYYEHHOH W3 Pa3IMYHBIX
UCTOYHHKOB, KPUTHUECKH aHAIM3MPOBATH MOIYy4aeMyt0 HHPOPMALIUIO U OIICHUBATh
e€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIN3a
HCTOYHHKA HHPOpPMALUHY;

ITP 19

IPOSBIATL OPraHU3ALUOHHBIE M II03HABATCIIBHBIE YMEHHS CaMOCTOSTEIIBHOIO
npruoOpeTeHus] HOBBIX 3HAHWUU B MpPOIECCE BBHIMOJHEHUS MPOEKTHBIX M Y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

ITP 20

paboTarh B IpyIe ¢ UCIOIHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJICH, IJIAHUPOBATh
paboTy TpyMIbI, palMOHAIBHO pACHpEnesaTh NEATEIbHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJI6KBATHO OLIEHUBATh BKJIA]T KQXJI0T0 U3 YYAaCTHUKOB I'PYIIIIBI B pEIIICHUE
paccMaTpuBaeMoii MpoOJIeMbI;

ITP 21

OPOSIBIATE MOTHBAIMIO K Oyaymied npodecCHOHAIbHOM —JeSATENbHOCTH 10
CHEeLHATBHOCTIM (PU3UKO-TEXHUYECKOTIO IPOQUIIS.

1P 22

MOHUMATh POJIb (U3UKH B SKOHOMHYECKOH, TEXHOJIOTHMYECKOH, COIMATBHOW W
ITHUYECKON cepax AesTeNbHOCTH YelI0BEKa, pojb U MECTO (PM3UKHU B COBPEMEHHOMN
Hay4YHOM KapTUHE MUPA, POJIb ACTPOHOMMHU B IIPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA
U JaJbHEHIIEM HAy4YHO-TEXHHYECKOM pa3BUTHM, 3HAYEHUE OIHCATENIBHOM,
CHCTEMATH3UPYIOIIEH, 00ObICHUTENFHON U MPOTHOCTUYECKON (DYHKIHMIA (PU3NIECKOI
TEOpUU — IIEKTPOAUHAMUKH, CHELHUAIBHON TEOPUH OTHOCUTEIIBHOCTH, KBAHTOBOU
¢u3uKu, pois GU3NIECKO TeOpHH B (POPMUPOBAHUH MTPEICTABICHHUNA O (PU3HUECKON
KapTHHE MHpa, MECTO (U3MUECKOM KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTABICHUN O IPUPOJE;

ITP 23

pasinyarh YCIOBHS HPUMEHHMMOCTH MOJENeH (U3UYEeCKUX Tel U IPOLECCOB
(ABIEHMI): OJHOPOJHOE JJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IO,
rapMOHUYECKHE KOJIeOaHUs, MaTeMAaTUYECKUH MAasTHUK, WACAIbHbIM NpPYKUHHBIN
MasiTHUK, TapMOHMYECKHUE BOJIHbBI, HJI€aJbHBIM KOJeOaTeIbHBbIH KOHTYp, TOHKas
JMH3a, MOJieJIel aToMa, aTOMHOTO siJipa U KBAHTOBOM MOJIENH CBETA;

1P 24

pasznuyath ycIoBHS (TPAaHUIBI, OOJACTH) MPUMEHHUMOCTH (PU3NYCCKUX 3aKOHOB,
MOHMMATh BceoOUuil xapakTep (yHIAaMEHTAIBHBIX 3aKOHOB M OrPAaHUYEHHOCTb
WCIIOJIb30BAaHMS YaCTHBIX 3aKOHOB;

TP 25

AQHAIN3UPOBATh U OOBICHATH 3JIEKTPOMArHUTHBIE IIPOLECCH U SBJICHUS, HUCIIONb3Ys
OCHOBHBIE TIOJIOXKCHUS M 3aKOHBI DJIEKTPOJUHAMUKU M CIELUAIbHOW TEOpHUHU
OTHOCHUTEJIBHOCTHU (3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsjia, cuia AMiepa, cuia
JlopeHnia, 3akOH DJEKTPOMarHMUTHOM WHAyKUuHM, npasuwio Jlenma, cBazp OJIC
CaMOMHAYKIMU B 3JIEMEHTE JJIEKTPUYECKOM LIENH CO CKOPOCTHIO M3MEHEHMS CHIIBI
TOKa, NOCTYJIaThl CIIEIIMAIbHONW TEOPUU OTHOCUTEIbHOCTH DWHIITENHA);

ITP 26

AaHATM3UPOBaTh W OOBICHATH KBAaHTOBBIC IIPOLECCHI W SIBICHHS, HCIOIB3YS
MOJIOKEHMS KBaHTOBOM (pu3HkH (ypaBHeHUe DiHIITeHHA A5 poTodddekra, nepnbliit
U BTOpPOM TOCTynaTel bopa, NpHHIMI COOTHOIIEHUS HEONPENEIEHHOCTEN
['eiizenOepra, 3aKOHBI COXPAaHEHHs 3apsI0BOIO M MaccOBOIO YHCENl U HHEPrHU B
SIEPHBIX PEAKIHSIX, 3aKOH PAJHOAKTUBHOTO pacnaa);

1P 27

OIIMChIBATb (I)I/ISI/I‘ICCKI/IC MMpONHECChI n SABJICHUA, HCIIOJIb3Ys BCJINYHHBI:
HaHpH)KéHHOCTB QJICKTPHUYCCKOTO TII0JIA, MOTCHHHAT J3JCKTPOCTATHUYCCKOI'0 I10JId,
Pa3HOCTL IMOTCHIUAJIOB, JJICKTPOABUWIKYIAA CHUJIA, MHAYKIHUA MArdvuTHOTO I10JIA,
MarHUTHBIN IIOTOK, CHJIIa AMnepa, HHAYKTHUBHOCTDB, OJJICKTPOABHIXKYIIAA CHJIa
CaAMOUMHAYKINU, SHCPIrud MAaroHuTHOIO IOJIA NPOBOJHHUKA C TOKOM, peJ'ISITI/IBI/ICTCKI/Iﬁ
HMITYJIbC, ITOJTHAA DOHCPT U, DHCPIUs IMIOKOA CBO60}1HOﬁ YaCTHULbI, SHCPTHUA U UMITYJIBC
(I)OTOHa, MaCCOBOC YHCJIO U 3apsn sAapa, SOHCPIuA CBA3U A1pa,

TP 28

OOBSACHATH OCOOEHHOCTH MPOTEKAHUS (U3MUECKUX SIBICHUN: 3JIEKTPOMAarHUTHAs
UHAYKIMS, CaMOMHIYKLIMSA, pE30HAaHC, WHTepdepeHuuss BoJH, Audpakius,
TUCHepCusi, TIOJHOE BHYTPEHHEE OTpakeHue, (OTOIEKTpUUecKuil dddexT
(poTorddexr), anbha- u Oera-pacnansl suep, raMMa-u3iydeHue saep, husnueckue
NPUHIAITBI CIEKTPAJIFHOTO aHAJHM3a U PadOTHI J1a3epa,




ITP 29

OIpeNeNATh HAIlPABICHUE UHIYKIIUU MAarHUTHOTO MOJISl IPOBOJIHUKA C TOKOM, CHJIBI
Amrniepa u cuibl JlopeHna;

ITP 30

CTPOHUTh H300pakeHHE, CO3AaBaeMO€ IIOCKAM 3EpPKAJIOM, TOHKOW JIMH30U, |
pPacCUYMTHIBATH €r0 XapaKTCPUCTUKH;

ITP 31

MIPUMEHSATH OCHOBOITIOJIATAIOIINE ACTPOHOMUYECKHUE TTOHATHS, TCOPUU M 3aKOHBI IS
aHanmu3a M OOBACHEHHMS (DU3MYECKHX IPOILIECCOB, MPOUCXOIAIIMX B 3BE3AAX, B
3BE3MIHBIX CHCTEMaX, B MEKTAIAKTHYECKON cpeze; IBWIKEHUS HEOECHBIX Tel,
SBOJIIOIMH 3BE3 1 BeeneHHoi;

ITP 32

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BEJIMUYUH C UCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, NpU OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHPOBATH
pe3yiabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BUJAE I'pa(UKOB C
y4€TOM aOCONIIOTHBIX MOTPEIIHOCTEH M3MEPEHUH, J1eNlaTh BBIBOABI MO pe3yabTaTaM
VICCIICJOBAHMSI,

ITP 33

IPOBOJUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIWYHMH, NPU ITOM BBIOMPATH
ONTUMAJIBHBIA METOJ] M3MEpPEHUs, OLEHHMBATh a0CONIOTHBIE M OTHOCHTEIbHbIC
IIOTPEIIHOCTH NPSMBIX M KOCBEHHBIX U3MEPECHU;

ITP 34

IIPOBOAMTH OMBITHI 110 IIPOBEPKE MPEUIOKEHHOM TMIIOTE3bl: IIJIAHUPOBATh
DKCIEPUMEHT, COOMpaTh  SKCIEPUMEHTAIbHYK)  YCTaHOBKY, AaHAJIU3UpPOBATh
IIOJIyYEHHBIE PE3YJIbTaThl U A€JaTh BBIBOJ O CTATYCE NPEAJIOKEHHOM TMIIOTE3bI;

ITP 35

OIUCBIBATH MCTOJBI ITOJTYYCHHA HAYYHBIX dCTPOHOMUNYCCKUX 3HaHPIfI;

TP 36

co0roaaTh mpaBmiIa 6€30MacHOTO TPYAA MPH MPOBEICHUHN HCCIICIOBAHUI B paMKax
y4eOHOTO KCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIICIOBATEILCKON U MTPOSKTHOM
JESTCIIBHOCTH C WCIOJIh30BAHUEM HU3MEPHUTEIBLHBIX YCTPOWCTB M JIA0OPATOPHOTO
000py/I0BaHUs;

1P 37

pemiaTh pacy€THBIC 3aJa4dl C SIBHO 33/JIaHHOW M HEABHO 3aJlaHHON (PU3UUYECKOU
MOJIeJIbIO: Ha OCHOBAaHMM aHalM3a YCIOBUS BbIOMpaTh (U3MUecKre MOJenH,
OTBeUarone TpeOOBAHUSAM 3a/1a9H, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U MOCTYNAThl (PU3UYECKUX TEOPUN MPHU KCIIOJIIb30BAHUM MATEMaTUYECKUX METOOB
pelIeHusT 3aJad, MPOBOAUTH pAacyEThl HAa OCHOBAHMM HWMEIOUIUMXCS JaHHBIX,
AQHAJIM3UPOBATh PE3YNbTaTbl U KOPPEKTUPOBATh METONBl PELICHUS C YYETOM
MOJYYECHHBIX PE3YJIbTATOB;

ITP 38

peliaTh KauyeCTBEHHBbIE 3aJlaud, TpeOyrollue NPUMEHEHHs 3HaHUM M3 pas3HbIX
paszenoB Kypca (QU3MKH, a TaKKe WHTErpalud 3HaHUM W3 JPYrux NpeaMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTpauBaTh JIOTUYECKYIO LIEMIOYKY PACCYKIECHUH C
OMOpO Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NUECKHE SBIICHUS;

ITP 39

HCIIOJIB30BaTh TCOPCTUYCCKUC 3HAHUA JIA OOBSICHEHUSI OCHOBHBIX MMPUHIIUIIOB
pa6OTI)I HU3MEPUTECIIBHBIX HpI/I60pOB, TCXHUYCCKUX yCTpOfICTB N TEXHOJOTHUYCCKUX
IMpoNHeCCCOB;

ITP 40

NPUBOAUTH TNPUMEPHI BKJIaJa POCCHICKUX M 3apyOekKHBIX YyUEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MTPOIIECCOB OKPYKAOIIET0 MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHIi;

ITP 41

aHaJTM3UpOBaTh M OIICHUBATh IMOCJIEJICTBUS OBITOBOM UM MPOU3BOACTBEHHOMN
JESTEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKMMH MpOLEccCaMH, C MO3UIHM
IKOJIOTHUECKON 0€301acHOCTH, IIPEICTaBICHUN 0 panoHaIbHOM
MPUPOIONIONB30BaHUH, a TAK)KE€ Pa3yMHOM HCIIOJIb30BAHMM JTOCTHXKEHUN HAyKH U
TEXHOJIOTUH [T JabHEHIIIEro pa3BUTHI YeJIOBEUECKOro 00IIeCTBa;

1P 42

MPUMEHSTh pa3InyHbIe CIOCOObI paboThl ¢ HH(pOpMaLuen GU3NYECKOTO CONEePKAHUS
C HCIIOJB30BAHMEM COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJOTUH, MpPH 3TOM
UCIIOJIb30BAaTh  COBPEMEHHbIE HH(MOPMAIIMOHHBIE TEXHOJOTMHM U1  IOMCKAa,
nepepadoTKU M TpeabsBICHUs y4yeOHOM W Hay4yHO-TIOMYJSpHON HH(poOpMaluy,
CTPYKTYpPUPOBAHUS U UHTEpIpeTanuyd WHGOpMalUy, MOTYYEHHON W3 pazIudHbIX
UCTOYHHKOB, KPUTHUECKH aHAIM3UPOBATH MOJIY4aeMYI0 HH(POPMALIUIO U OLIEHUBAThH
e€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U HAa OCHOBE aHaIU3a
UCTOYHUKA HHPOpMaLUHY,




ITP 43

MPOSIBIISATh OPraHU3allMOHHBIE W TTO3HABATCIIBHBIC YMEHHS CaMOCTOSTEILHOTO
nproOpeTeHus] HOBBIX 3HAHUN B MpOIECCE BBHIMOJIHEHUS MPOCKTHBIX U Y4eOHO-
HCCJIEI0BATEIbCKUX padoT;

I1P 44

paboTarh B rpyIlie ¢ UCIOJHEHHUEM PA3JIMUHBIX COLIMAIBHBIX POJIEH, IMIAHUPOBATH
paboTy TpyMIbI, palMOHAIBHO pACHpEnesaTh NEATEIbHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJICKBATHO OLIEHUBATh BKJIA]T KAX/JI0T'0 U3 YYaCTHUKOB I'PYIIIbI B PEIICHHUE
paccMaTpuBaeMoii MpoOJIeMbI;

I1P 45

OPOSIBIATE MOTHBAIMIO K Oyaymied mnpodecCHOHANbHOW —JIEATEIBHOCTH  I10

CIICOHUaJIbHOCTAM @HSHKO-TCXHH‘ICCKOFO HpO(bI/IJ'ISI.
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1. Bonnpocsl Ay NOATOTOBKHM K Au(3a4yeTy (TeopeTHYeCKHe BOIPOCHI)

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

Uro Ttakoe Temmnepatypa? Uto oHa xapakrepuszyer?
UTO MOHMMAIOT 0] BHYTPEHHEH dHeprueil remna?
UTo Takoe KOJUYECTBO TEIUIOTHI?

Uto Ha3bIBAIOT TEIUIONIEpEaayueii?

Kakoii 3apsiq Ha3bpIBatOT 3J1€EMEHTAPHBIM?

. Kakoe mosie Ha3pIBaroT BJICKTpOCTaTI/I‘IeCKI/IM?

UTO Ha3BIBAIOT AJIEKTPUUECKUM TOKOM?

Yro HaA3BIBAIOT MAarHUTHBIM IToJieM? KakoBrI ero cBoiicTBa?

UTo Ha3BIBAIOT JIMHUSAMU MAarHUTHOW UHIYKIIUU?

Chopmynupyiite 3aK0H MPSAMOIUHEHHOTO PACIPOCTPAHEHHS CBETA.
Kaxkue BOTHBI Ha3bIBaIOT KOTEPEHTHBIMU?

Uto Ha3bIBAIOT IUcHiepcuei ceeTa?

UTto Ha3BIBAIOT LEMHOM SACPHON peakiue?




2. 3agaHus B TecTOBOM (popme

Yeaocaemwviti cmyoenm! Bam npeonacaemcs evinonrnumo 30 3a0anuti 6 mecmosou hopme 0Jist
KOHMPOJISl YCBOCHHBIX 3HAHUL U NpaKmuyeckoe 3adauue OJisl OYeHKU 0c80eHHbIX ymeHuu. Kaowcoas
yacme Jugzauema oyenusaemcs. Mmoeosas oyenka ckiaovieaemcs Kak cpeoHee apupmemuieckoe
08YX 3a0anUll, ¢ y4emom mexyuell yCneeaemocmu no y4eOHou Oucyuniune.

3aanus 1J151 NIPOBEPKHU YCBOEHUS 3HAHUIA.
Kpumepuu oyenxu mecmoswix 3adaruil.
IpasunvHuiti omeem Ha 6onpoc oyenusaemcs 6 1 6ain, HenpasuIbHLIL OMEem Uil e20 OMCYmcmaue —
HOb 6A08.

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. Touxa 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. Ilonnas mexanuueckas snepeus pagna.

a) CyMMe KUHETUYECKHUX SHEPruH;

0) cymMMe MOTEHIUAIBHBIX SHEPTHH;

B) CyMM€ KMHETHYECKOM U MOTEHLUAIbHON SHEPIUil;
I') CyMM€ KUHETUYECKOM U IpaBUTALlMOHHON SHEPTUM.

3. Mownocmyio nazviéaemcs CKaIApHas Quuieckas 8erudund, pagHas.:

a) IPOM3BEACHUIO COBEPILIEHHON pabOThl Ha BpeMsl padoThI;

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

B) OTHOILIEHHUIO pabOThI KO BPEMEHH, 32 KOTOPOE 3Ta paboTa COBEPILEHA;

r) TOYHasA (OpMYIHPOBKA 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) MaTepuaibHas TOUKa, O/ABEIIEHHAs! HAa HEBECOMOM HEpacTSKUMOM HUTH;
T) Tpy3, MOJBEIICHHBIN Ha MPY>KUHE.

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) 2JIeKTpPOH;



B) MOJICKYJIA;
T) SLIPO aToMa.

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

0) SIIMCKOIT,

B) OOMIIBMETD;

r) Oapomerp.

8. Kpusas na ouacpamme cocmosinuil, U300paxicarwds 3a6UCUMOCb MelCOy Napamempamu,
Xapakmepusylowumu C80NUCmea eewjecmaa npu NOCMOSHHOU memnepamype:

a) n300apa;

0) uzoxopa;

B) H30TEpPMa;

r) aguabara.

9. /lasnenue cmecu 2azo8 pagHo cymme napyuaibHbix 0aeieHUll ee KOMHOHeHm. Dmo:
a) 3aKOH ABOTaJIpo;

0) 3akoH bonbimana;

B) 3aKoH JlanbTOHa,

r) 3axkoH [lapmns.

10. Ecru y mena xoauuecmeo npomoHo8 60abuie KoIuvecmsed 31eKmpoHo8, Mo OHO:
a) HEe UMeeT 3aps/a;

0) TIOJIOKHUTEINBHO 3aPSIKECHO;

B) OTPHUIIATEIHHO 3apPsKEHO;

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

11. Aneebpauueckas cymma snekmpuueckux 3apsoos 8 3aMKHYMOU cucmeme 0Cmaemcs HOCMOSIHHOU.
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) TOJIbKO JIEKTPOHAMU;

I') TOJIBKO MPOTOHAMH.

14. Yemy pasno snexmpuueckoe conpomueienue y4acmka yenu noCmosHHO20 MoKd, eciu CUld MoKa
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 ¢ MeHbuiell CKOPOCMbIO AGIACMCA:
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') 3JIEKTPUUYECKYIO.

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 MATHUTHOE I0JIE CTPOTO OINPEICIICHHBIMU IMOPIUSIMHU KBAHTAMU;

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 OTPAXKCHHOTO CBETA, IIPH KOTOPOM BO3HHKAET PoT03(hdeKT;
0) MUHUMAaJIBHAS YaCTOTA MAJIAOIIETO CBETA, TPH KOTOPOH BO3HUKAET POTOIPPEKT;

B) MUHUMAJIbHAS JIJTMHA BOJIHBI TIAJIAIOIIETO CBETA, IIPU KOTOPO BO3HUKAET (OTOIPPEKT;
I') TpaHUYHAs YaCTOTa OTPAXKEHHOTO CBETA, MTPH KOTOPOH BO3HUKAET

dhoTodddekr.

20. Ymo nazvieaemcs yennoti peakyueu?

a) peakIusi CHHTE3a sJIep;

0) peakiius IeJeHHs TSHKENbIX Sep;

B) TEPMOsIIEpHAs PEaKIHs, B KOTOPOH MOTYy4arOTCsl U30TOIIBI;

T)peaxiiusi, B KOTOPOU YaCTHUIIbI, €€ BHI3BIBAIOIINE, 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 pABHOMePHOe?
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 coomseemcmeue medncoy (hazoeulmu nepexooamu u npoyeccamu

HaumenoBanune MHOKeCTBa HaumenoBanne MHOXXeCTBa
1. Kunkocts B TBEpIO€ a) YBEJIMYHUTCS PACCTOSHUE MEX]y MOJIEKYJIaMU
TEJIO
2. Xuaxocts B ra3 0) MOJeKyJIbl HAUMHAIOT COBEPIIATh MEPEXO/IbI OT OJJHOTO
MIOJIO’KEHHUSI PAaBHOBECHS K IPYTOMY
3. Ta3 B xuakocTh B) YBEJIHMYUBAETCS YHNOPSAJOUEHHOCTb B PACIOIOKEHUHN
MOJIEKYI
4. Tsepnoe Tejo B I) YacTUIIbI BEIIECTBA NEPECTAIOT XaOTUYHO JABUTATHCS
KUAKOCTD

1) MOJIEKYJbI IPEKPALIAOT CBOE TEIJIOBOE IBUKEHHE

30. Yemanosume coomeemcmeue medxncoy uzuveckumu npubopamu u yCmpoucmeamu u umMeHamu
VUEHbIX, KOMOPbIM NPUHAONEHCUM UX U300pemeHe.

HanmenoBanue MHOXkecCTBa HanmeHnoBanue MHOKeCTBa
1. Pryrusiii 6apometp a) A.Temnnep
2. BoasHol 6apomerp 0) D.Toppuuemmm

3. PryrHbI MaHOMETP B) b.Ilackanb



4. BakyyMmHBII Hacoc ¢ r) O.'epuxe
PTYTHBIM MTOPITHEM
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.
OTtcyTCcTBYET ONMcaHue 4acTu GopmyI.
3(yIOBIETBOPUTEIHHO) Brisegenne Gpopmynbl He OKOHYEHO
2(Hey10BJIETBOPUTEINILHO) BriBenenue popmynsl HE HAYUaTO

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

BreiBenmute ypaBHenue MenzeneeBa Kianeiipona. Onummmre Bce (GOpMyIasl W HapaMeTpHl,
MCIOJIb30BaHHbIE BAMU MPH BBIBOJIE (DOPMYIIBI.



ITaJI0HbI 0TBETOB
1. OrBernl Ha TeOpeTHYECKHE BONPOCHI

1)OcHoBHas 3a/1a4a MEXaHUKH COCTOUT B OIIPEICTICHUH MTOJIOKEHUS Tella B TI0O0H MOMEHT BPEMEHH TI0
W3BECTHHIM HAYaJIIbHOMY TIOJIOKCHHUIO TeJla W €ro HavdalbHOW cKopoctu. [lonmoxxeHue Tena B
MIPOCTPAHCTBE U U3MEHEHUE €T0 MOJIOKCHHSI C TCYCHUEM BPEMEHH MOXKET OBITh OMPEACIICHO TOJBKO IO
OTHOIICHHIO K KAKUM-JTHOO JAPYTUM TeIaM

2) TpsiMoTMHEHHBIM PAaBHOMEPHBIM Ha3bIBAIOT TAKOE BIIKEHHE, TPU KOTOPOM TEJIO 3a JII00BIC paBHbIC
MIPOMEXYTKH BPEMEHH COBEPILIAET OJJMHAKOBBIE ITEPEMELICHUSI.

[IpumepoM Takoro ABUKEHMSI MOTYT CIY>)KMThb JBHXKEHHE Iy3bIpbKOB B BOJE, IaJ€HHE Kalellb B
BO3/IyX€e, IBUKEHHE MOe3/a WM aBTOMOOMIISI Ha OTAENIbHBIX yYacTKaX MyTH, ABHKEHUE MOJIEKYJIbI ra3a
MEX/1y CTOJIKHOBEHHUSIMH C IPYTMMH MOJIEKyJaMu. B peanbHOM )KU3HU Mbl OYEHb PEAKO CTAJIKUBAEMCS
C PaBHOMEpHBIM MPSMOJUHEHHBIM JABMKCHHEM, HO OHO OYEHb YAOOHO, YTOOBI MPU TMOMOIIU €ro
MOJICIIUPOBATH JIpyTue, 00Jiee CI0KHbIE, BUABI IBUKCHHUS.

3) Ilepsbiii 3akoH HptoToHa. Ecnu Ha Tesno He IEHCTBYIOT CHIIBI WM UX AEWCTBUE CKOMIIEHCHPOBAHO,
TO JAHHOE TEJI0 HAXOAMUTCS B COCTOSIHUU MOKOS WM PABHOMEPHOI'O MPSMOJINHEHHOTO ABUKECHUS.
Bropoii 3akoH HproToHa. YckopeHuwe Tena mpsmMo NPONOPLMOHAIBHO PAaBHOJCHUCTBYIOIIECH CHII,
MIPUJIOKEHHBIX K TETY, U 00paTHO MPOIMOPLHUOHAILHO €T0 Macce.

Tpertnii 3akon Herotona. Cuiibl, ¢ KOTOPBHIMU T€JIa B3aUMOACHCTBYIOT APYT C APYTOM, PABHBI 10 MOTYJTEO
Y HaIlpaBJIE€HBbI B/I0Jb OJTHOM IPSIMOM B MPOTUBOIOJIOKHBIE CTOPOHBI.

4) 3akOH cOoXpaHeHUs! UMITyJibca (3aKOH COXpaHEeHHs KOJMYECTBa JIBUYKEHUS ) — 3aKOH, YTBEPK A0,
YTO BEKTOpHAs CyMMa MMITYJIbCOB BCEX TEJI CUCTEMbI €CTh BEJIMYMHA TOCTOSHHAS, €CJIM BEKTOPHAas
CyMMa BHEUTHUX CHUJI, JCHCTBYIOIIMX HA CUCTEMY TEJI, PaBHA HYIIIO.

B xnaccuyeckoit MexaHHMKe 3aKOH COXPaHEHUsI UMITYJIbCa OOBIYHO BBIBOJIUTCS KaK CJIEJICTBHE 3aKOHOB
Herotona. M3 3akoHoB HpOTOHa MOXHO TMOKa3aTh, YTO MpPHU JBUKEHHH CHUCTEMBI B IYCTOM
MIPOCTPAHCTBE UMITYJIHC COXPAHSAETCS BO BPEMEHHU, & TIPU HAJTUYUKM BHEIIHETO BO3JEHCTBUS CKOPOCTh
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) Coracao reopun MKT (MoseKyIsIpHO — KHHETHUYECKOW TEOPHH) HCaTbHBI ra3 - 3TO ra3, B KOTOPOM
CHJIBI B3aMMOJICHCTBHS MEX/1y YacTUIIAMU (MOJIEKYJIaMHU U aToMaMH) npeHedpexumo maisbl. [lonarue
"naeanbHbIN raz" npUMeHsAeTcs Ul MAaTEMaTU4eCKOrO0 ONMCAHUS IMOBEJIEHUS Ia30B. Y HEro MMEETCs
pSAI CBOMCTB, XapaKTEpHBIX TOJBKO Uil "WieanbHOro" rasa: 1) MO CpaBHEHUIO C KUHETHYECKOM
SHEprueil B3aUMOACUCTBHUS YACTHUL], NOTEHIHUAIBbHON DJHEPrHEH, COCTABIAIOIUMX Ta3, MOXKHO
npeHeOpeub; 2) CyMMapHbIH O0BEM 4YACTHIl Ta3a MPEHEOPEKUMO Maj;, 3) MEXIy YacTUIlaMHU
OTCYTCTBYIOT CHJIBI NPUTSDKEHUS M OTTAJKMBaHUA; 4) BpeMs B3aUMOACUCTBUS MEXAY YacTULIAMHU
MPeHeOPEKNMO MaJIO [0 CPAaBHEHUIO CO CPETHUM BPEMEHEM MEXAY CTOJIKHOBEHUSMHU.

7) TemnepaTypa XapakTepU3yeT CPEIHIOI0 KHHETHUECKYIO SHEPTHIO0 MOJIEKY1. UeM BhIlle TeMIieparypa
Tena, TeM OOJbIIe CpeAHsISl KWHEeTUYECKasi SJHEPTUst ero MoJeKkyi. [Ipu moHmkeHnn TeMiiepaTypsl Teia
CpedHsise KUHETHYECKas HHEpPrusi €ro MOJeKyndl yMmeHblnaercs. CKOpOCTh [BHXKEHUS MOJEKYT M
TeMIIepaTypa CBsI3aHbl MKy co00i. [Ipy MoBBIIEHUU TeMIepaTyphl CKOPOCTh IBHKEHUS MOJEKYJ



YBEJIMYMBACTCS, IPU MOHMWKEHUH — yMeHblnaeTcs. CrefoBarenbHO, TEMIEpaTypa Teia 3aBUCHUT OT
CKOPOCTH JIBH)KEHUS 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.

BuyTpeHHss 3HEeprust y Tea MOKeT U3MEHAThCA. [Ipu MoBbIIEHNN TeMIlepaTypbl BHYTPEHHSS SHEPTHs
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. Ki11oumn 0TBeTOB HA 3aJ1aHNs B TeCTOBOM (hopme.

Homep 1123 |4|5]|6|7]|8 9 10| 11 |12 | 13 14 15
BoOmpoca
bykga A|/B/B|B|B|A | T |B B b A | B B A b
MIPaBUJILHOTO
OTBETa

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

BOIpOCA
byksa A|b|b|B|b|Ab|Al' | 6B | ABI' | Ab | bBI' | A" | ABI' | BABb | BT’ JIA
MPAaBUIHLHOTO
OTBETa

3. [IpakTHYecKoe 3a7aHHe

N
p=nkT n= 7 ~ KOHUEHTpalKs BelecTa
N T m
P=v u
N
=+ ~ KOIMYECTBO BEllecTBa, rAe N
A

— 4ucio MoJsiekyJ, Ny- mocTossHHass ABorazpo
N = mNA Nyk = R— cBA3b MEX1y TOCTOSHHBIMU
g mN,kT
uv
pV = %RT— ypaBHeHue MenneneeBa-Knaneiipona, riae p—aasienue, V—oobem, mM—

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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