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1. MACIIOPT
PoH1a OLEHOYHBIX CPEICTB

YueOHas qucHUIINHA «DPH3NKA»
®dopma UTOroBOTr0 KOHTPOJISL — HK3aMEH
dopma 00yueHHs — OuHas

1.1. O01Me moJI0KEeHUs

@oHn oneHouHblx cpeacTtB (mamee @DOC) mnpenHasHaueH s KOHTPOJIS U
OLICHKH 00pa30BaTENbHBIX JOCTHKEHHN OOydYalomUXCsl, OCBOUBIIUX MPOrpaMMy
y4ueOHOM aucuMIuIMHbl DH3uKa MporpamMmbl MOATOTOBKH CIELHUAIUCTOB CPEIHErO
3BE€HA CpemHero mnpodeccruoHaabHOTO oOpa3zoBaHusi Mo crenuaabHocTH 18.02.12
«TexHOJIOTHS aHATTUTUYECKOTO KOHTPOJISI XUMUYECKUX COEAUHEHUIN)

B pesynpraTe ocBoeHMs yueOHOM mucuuiiuHbl Duszmka oOyuaromuics
JIOJDKeH  obmazath  mpenycMorpeHHbiMH  DOI'OC  ciepyrommMu — YMEHUSIMU,
3HAHUSIMH, a TaKXke MCIO0JIb30BaTh MPUOOPETCHHbIE 3HAHUS U yMEHUS B

IIPAKTUYECKON JEATEIBHOCTH 51 ITIOBCEHEBHOM YKU3HU:
Ymenus:

V.1. IlpoBoauth HaOMIOJEHUS, IUIAHUPOBATH U  BBIIOJHATH JKCIEPUMEHTHI,
BBIJIBUTATh TUTIOTE3bI 151 CTPOUTH MOJIETIH;
V.2. IlpuMeHsaTh TMOJAy4YEeHHBIE 3HAHUS 10  GU3MKE IsI  OOBSICHEHHS
pa3zHOOOpa3HbIX buznYecKux SIBJICHUI 51 CBOICTB BELIECTB;

V.3. HUcnonws3zoBarth (u3nyeckue 3HAHUN [ PEIICHHs MPAKTUYECKUX 3aaad
MMOBCCIHEBHOM  JKM3HHU, OOCCIeUCHHs  O€30IMacHOCTH  COOCTBEHHOM  JKM3HHU,
pallMOHAJIBHOTO  TPUPOJIONOJIB30BAHUSI W OXpaHbl  OKpYXKaroled  Cpefbl;

V4. OueHuBath JIOCTOBEPHOCTH €CTECTBEHHOHAYYHOM uHdopmaImy;
3HaHuA:

3.1.0 ¢yHmameHTaNbHBIX (U3UYECKUX 3aKOHAX W TMPUHIUIIAX, JISKAIIMX B OCHOBE
COBpEMEHHOMU busnueckoi KapTUHBI MUpa;
3.2. O mnambojee BaXHBIX OTKPBHITUSIX B o00dacTM (PU3MKH, OKa3aBIIUX
ompeesonee BITUSTHUC HA  pa3BUTHUE TEXHUKHU u TEXHOJIOTHH;
3.3. O METOJax Hay4YHOTO MO3HAHUS MIPUPO/JIBI;

Hcnonb3oBaTh MNpPUOOPETEHHbIE 3HAHUS W YMEHHS B  MPAKTHYECKOU
NS TEIbHOCTUN MOBCETHEBHOM AKU3ZHHU:
- U1l obecrieueHusl O€30MACHOCTH JKU3HEIEATENBHOCTH B IPOLECCE HCIIOIb30BAHMS
TPAHCHOPTHBIX ~ CPEACTB, OBITOBBIX  AJIEKTPONPUOOPOB, CPEICTB  paauo- U

TEJIEKOMMYHUKAITMOHHOU CBSI3H;
- OLICHKM BIIMSIHHAST HA OPraHW3M 4YEJIOBEKA W JPYrue€ OpraHU3Mbl 3arpsi3HEHHUS
OKpYyXarouen cpelbl;

- PALMOHAJIBHOTO ITPUPOAOTIOIB30BAHUS U 3AILUTHI OKPYKAIOIIEH CPEIBI.

1.2. Pe3yibTaThl  OCBOGHMSI y4eOHOH MCUMIUIMHBI, MOJJIe:KAlIHe
NpoBepKe.



B  pesymbrare arrecraumm 10 y4eOHOM — JUCLUIUIMHE  OCYLIECTBISAETCS
KOMILJIEKCHAs IIpOBEPKa CIIEAYIOIIAX YMEHHU 51 3HAHUMU.
Tabnuua 1

Pe3ysabTarhl 00y4eHus:
YMEHUSs1, 3SHAHUS

IToka3zaTenu oeHKH pe3yJjbTara

YMmerh:

V.1. IlpoBoauTh HAOIIIOIEHUS, INIAHUPOBATh U
BBINOJIHATh 3KCIIEPUMEHTHI, BbIABUTaTh
TUIOTE3bl U CTPOUTH MOJIENH.

[TpoBenenue HaOMIOACHUN, TNTAHUPOBAHUE H
BBIIIOJIHCHUE IKCIICPUMEHTA, BBIJIBHKCHHE
THUITIOTC3bI U

HOCTPOCHUE MOJICIICH.

V.2. IlpuMeHsATh NOJy4YEHHBIE 3HAHUS 10
¢buzuke s 00bICHEHHS Pa3HOOOPa3HBIX
(bu3MYECKUX SIBICHUN U CBOWCTB BEIIECTB;

[TpuMeHeHNe TOTYYESHHBIX 3HAaHUN 10 (PU3UKE
JUIS

00BSICHEHUS pa3HOOOPA3HBIX (PU3HUECKUX
ABJICHUN U

CBOMCTB BEILIECTB.

V.3. Ucnonbs3oBaTh GU3NICCKUE 3HAHUH TS
pelleHrs MPaKTUYECKHX 3a7a4 MOBCEIHEBHOM
JKU3HU, 00ecIieueHus 0€3011aCHOCTH
COOCTBEHHOM KHU3HU, PallUOHAILHOTO
MIPUPOJIOTNIONB30BAHUS U OXPaHbI OKPYIKAIOMIEH
CpeIbl.

Hcrnonb3oBanne PU3MUECKUX 3HAHUH JIJIs
peenus

MPAKTUYECKHUX 3a/1a4 TTOBCEAHEBHOM KM3HU,
obecrneyeHHs 0€30aCHOCTU COOCTBEHHOM
JKM3HH,

paIoOHAIBFHOTO MTPUPOIONOIL30BAHUS U
OXpaHbI

OKPYXaIOIIEH CPedbL.

V.4.0ueHuBarh 10CTOBEPHOCTh
€CTECTBEHHOHAYYHOI HH(POpMAIINH;

Br10op 1 aHanu3 ectecTBEHHOHAYYHOMH
uH(popManuu

3HATh:

3.1. O pyHIaMeHTaNbHBIX (PU3HMYECKUX
3aKOHaX ¥ MPHUHINIAX, JISKAIINX B OCHOBE
COBPEMEHHOM (hU3NYECKON KapTUHBI MHpa

[Tpumenenue pyHIaMEHTANbHBIX (PU3NUECKUX
3aKOHOB U NPUHIUIIOB, JIEKAINX B OCHOBE
COBPEMEHHOM (pu3ndeckoi KapTUHBI MUPA, IPU
PELIEHNN BBIUYUCIUTEIbHBIX U KaU€CTBEHHBIX
3ajad,

BBITNIOJTHEHUH TECTOBBIX 3a/IaHUN

3.2. O Haubosnee BaXHbBIX OTKPHITUSAX B
obnacTu pU3MKH, OKA3aBIINX ONPEEISIoIee
BJIMSIHME HA Pa3BUTHE TEXHUKU U TEXHOJIOTHH

[IpaBunpHOE onrcanne HanbOJIee BaXKHBIX
OTKPBITHUH B

obnactu (HU3UKH, OKA3aBIINX OMPEACIISIIONICe
BIIUSTHUE

Ha Pa3BUTHE TEXHUKH M TEXHOJIOTHHI

3.3. O MeTo1ax HAYYHOI'O MTO3HAHUS IIPUPOJIBI

HpaBI/IJ'II)HOG OIIMCaHUuC u HpI/IMeHeHI/IC
METO/IOB
Haquoro ITIO3HAHUA HpI/IpO)II)I

1.3. Opranm3zanusi KOHTPOJISI M OLEHKH OCBOEHHSI NMPOrpaMMbl y4eOHOI

AUCHUIIJINHbI

1.3.1.

IIpeomemom ouenku npu

Texkymuii KOHTPOJIb TNPU OCBOEHHH Y4YeOHOH JUCHMILUIUHBI.
oceoeHuu  yueoOHoul

OUCUUNTUHBL

mpefosanua K yMEHUSM W 3HAHUSAM, 00S3aTENbHBIM IPU pealnu3alud IpOrpaMMbl

y4eOHOM  JUCHUIUIMHBI U
JUYHOCTHBIX,  MNPEAMETHBIX W
Tekymui  KOHTPOJIb  IIPOBOJAUTCS

HaIpaBJICHHBIC  Ha
MCTAIIPCAMETHBIX

JOCTH)KEHHE  00YyYaroluMHUCS
pe3yJbTaToB  OOy4YEHHS.

LEIbI0  OIICHKH

Aeaamwomca

CUCTCEMAaTUYHOCTHU



y4eOHOM paboThl OOydarolerocsi, BKJIOYAeT B ce0S  psii  KOHTPOJBHBIX
MEpPOIIPUATAN, pEAIN3yEMBIX B  paMKaxX AayJIWTOPHOM W  BHEAYIUTOPHOU
CaMOCTOSATEIbHON paboThI o0yyJaromerocs.

1.3.2. IIpome:kyrouHasi arrecTauusi MO  Y4e0HOW  JUCUUILJIMHE.
[IpomexxyTouHast arrecTtansi MPOBOJAUTCA C UEIbKD YCTAaHOBICHHUS YPOBHS U
kadecTBa mnoarotoBku, oOywarommxcs PI'OC CIIO no cnenuanbHOCTH B YacTH

TpeOOoBaHMI K pe3yibTaTam OCBOCHHUS IPOrpaMMbl
y4ueOHOMI JTUCIUTUTMHBI duszuka u ornpeensieT:
- MOJIHOTY u MPOYHOCTh TEOPETUYECKUX 3HAHW;

- C(OPMHUPOBAHHOCTh YMEHHUS NPHUMEHATH TEOPETUYECKUE 3HAHUS MPH PELICHUU
INPAaKTUYECKUX 3a/1ad B YCJIOBUAX, NPUOIMKEHHBIX K Oyayuied npodeccrnoHalbHOM
NEATEIIBHOCTH.

@®opMoil aTTecTalMM MO0 Y4YEOHOW JUCUUIUIMHE SBIIAETCA 3K3aMEH. OK3aMeH
MIPOBOJIUTCA BCOOTBETCTBMU € TIpaduKoM ydeOHOro mpouecca y4eOHOro IuIaHa
I'bIIOY BO WHrT' Y« 'yMaHUTapHO-TEXHUYECKUN KOJUIEMXK» 110 CIIEHUAIbHOCTH
11.02.16. «MOHTaX TEXHUYECKOrO OOCIYyKUBAHUSI W PEMOHT DSJIEKTPOHHBIX
MPUOOPOBHIIO 3aBEPLICHUIO H3YYEHUs Y4YE€OHOW JUCUMIUIMHBI B TEYEHHE Toja.
Nudopmanusa o dopwme, CPOKax  IPOMEXKYTOYHOM  arTecTaluu 110
JUCUUIUIMHE JIOBEJIECHAa [0 CBEIEHUs OOy4aroluxcs Ha y4eOHO-METOANYECKOM
CTEHJIE B Hayajse ceMecrpa.
Jia mpoBedeHusl sKk3aMeHa chopMUpoBaH (OHIOLEHOUYHBIX cpenctB, OleHOYHbIE
CpEICTBa COCTaBJEHbl HAa OCHOBE pabouednporpaMMbl y4eOHOW JUCHMIUIMHBL U
OXBAaTbIBAIOT Haubosee aKTyaJIbHbIC paszueinbiu TEMBI.

1.3.3. Monutopudr 3¢¢eKTHBHOCTH 00pPa30BaTEJbLHOr0 IMpolecca 1o

yueOHoi AMCHUILINHE
Kontposnb 00pa3zoBaTenbHbIX JOCTHXKEHUNH OOydarouuxcsi B  BHJE  CPE30B
3HAHUU IIPOBOJAUTCS:

- I OmpeiesieHuss  YpOBHS  3HAHMUW W yYMEHUH  OOydaroluxcs;
- i1 TOJYyYEeHUsS JaHHBIX CBUJICTEJILCTBYIONIUX O BO3MOXXHOM CHHMXXEHUU /
MOBBIIIIEHUA ~ KadyecTBa  TMpenojaBaHUs] W KOPPEKTUPOBKU  MPOTPAMMEBI
JTUCHUTUIAHBL;

- 1 oOecreueHus — caMoolleHKH — KadectBa — peanuzammu  [IIICC3  mo
CHEUHUATBHOCTH.

KonTpons ocyiiecTBisieTcss MO MCTEYEHUHM HE MEHee TpeX MECSEB IMOocie
OKOHYaHUS U3YUYCHHUS TV CUUTUIAHBI B dbopme TECTUPOBAHUS.

2. KoMiuiekT 3ajaHMi JJs1 NOATOTOBKH OOYYAKIIMXCH K OCBOCHHIO
MPOrpamMmael yueOHou AMCLHUIINHBI.

2.1.3agaHus I MOATOTOBKH 00y4YalIIMXCH K TEeKylleMy KOHTPOJIO 10
yueOHoi AMCHUIIIUHE.
JUisi TOATOTOBKM K TEOPETUYECKHMM M TMPAKTHYECKUM 3aHATHSAM M0  KaXIOMY
pazjeny (TeMe) COCTaBJIEHbl KOHTPOJIbHBIE BOMPOCHI M 3aJaHUs JJI1 TMOATOTOBKH K



OILICHKE OCBOCHMU YMCHI/Iﬁ
3aI[aHI/I$I I IIoArOTOBKH 06yqa1011mxc;1 K TCKYIICMY KOHTPOJIXO 110
y‘-IG6HOI>i JUCHUIIIIMHE BXOAAT B COCTaB y‘-Ie6HO—MCTOI[I/I‘-IeCKI/IX KOMIIJICKCOB TEM

AUCHUIIMHBI, XPAHATCA y ITPCIIOaBaTCIIA.

CooTBeTCTBHE OLCHOYHBIX CPEACTB KOHTPOJIMPYEMBIM 3HAHUAM H YMEHUAM

Ne | KonrpoJsupyemsbie KonTposmmpyembie 3HAHUA U OueHovHbIe cpeacTBA
n/m | AUIAKTHYECKHE YMEHUA
eIUHMLbI
(pa3neJibl, TEMbI)
1. | BBenenue YMeTs: [IpakTueckue MHINBUILY AIbHBIE
[IpuMeHATH MOTyYEHHBIE 3HAHUS | 3a/IaHUS:
JUISL pelieHnst QU3MUYECKHX 3a71a4; | «BbIpasuTh pe3ynbTaThl GU3MUECKUX
BeanauH B Cuy,;
«PenieHue 3a1a4 Ha HAX0XKICHUE
TUIOTHOCTH MacChl 1 00bemMa
PAa3JIMYHBIX BCHICCTBY.
2. | Pasmen 1. VMerTs:
Mexanuka c [IpuMeHATH NOJIyYEeHHbIE 3HAHUS
IIEMEHTAMH JUTSL pelieHust (PU3MYSCKUX 3a1ad;
reopun [IpHBOAMTE IPUMEPEI
OTHOCHTEIBLHOCTH MPAKTUYECKOT 0 UCIIOJIb30BaHUS
(bu3MYECKUX 3HAHUI 3aKOHOB
MEXaHUKH;
OTnAn4aTh TUMOTE3bI OT HAYYHBIX
TEOPHUiL;
OnuceIBaTh U OOBSICHATH
(bu3ryecKue SIBICHUS U CBOMCTBA
TeJT IBUKEHUE HEOECHBIX Tel U
WCKYCCTBEHHBIX CITyTHUKOB 3€MJIH
3HaTh:
CMbICT OHATHI «pU3NYECKOe
SIBJIEHUEY, «THUIIOTE3a», «3aKOHY,
«TEOPHUSY;
Cwmpbich GU3NYECKUX BEIIMYUNH:
CKOpOCTb, YCKOPEHHE, Macca,
cuia, UMITyJIbC, paboTa,
MEXaHUYECKasi IHEPTUS;
Cwmpbich GU3HMIECKUX 3aKOHOB
KJIACCUYECKOU MEXAHUKH,
BCEMUPHOIO TATOTCHUS,
COXpaHEHUs DHEPIUH,
3. Tema 1.1 [IpakTueckue MHIUBUIY ATbHBIE
Kunemartuka 3aJIaHUA .
«Pemenne 3a1a4 C UCII0OJIb30BAHHUEM
(dhopMyJI 1J11 PABHOMEPHOTO U
PaBHOYCKOPEHHOTO JABM)KEHUI»
4. |Temal.2 IIpakTyecKre NHIUBUIYaIbHBIE
HuHamuka 3aJaHus:
«Pemenne 3aaa4 Ha HPUMCHCHHUC




3akoHoB Hrrotona. Mcnonb3oBanue
3aKOHA 3aBUCHUMOCTH MAacChI T€JIA OT
CKOPOCTID)

Tema 1.3 IIpakTH4eCcKre HHIUBUYaIbHBIE

3aKOHBI COXpaHEHUS 3aIaHHS:

B MEXAHHKE «Pemenue 3a1a4 Ha IPUMEHEHNE
3aKOHA COXPAHEHHS NMITYJIbCa B
KJIACCUYECKOU U PEISATUBUCTCKON
MEXaHHUKE»

Paznen 2. YMeTs:

MounexysipHas [IpuMeHATh NOTyYEeHHBIE 3HAHUS

¢usuka n JUTSL pelieHus (PU3MYeCcKux 3a1ad;

TepMOANHAMHKA OnuchIBaTh ¥ OOBACHATH

(bu3nUecKue IBICHHUS U CBOWCTBA
ra30B, KUJKOCTEU U TBEPABIX TENT,
Omnpenensrs xapakrep
¢bu3nueckoro mpoiiecca mno
rpaduxy, Tabauue, popmye;
[IpuBoauTe IpUMEPHI,
MOKAa3bIBAIOIINE, YTO (hU3UYeCKas
TEOpUs 1aeT BO3MOKHOCTD
OOBSICHSITH M3BECTHBIC SBIICHUS
MIPUPOBI U Hay4HbIE (DAKTHI.
3HaTh:

CMBICI IOHSTHIA (PU3HYECKOe
SIBJIEHUE, TUIIOTE3a, 3aKOH,
TEOpPHsl, BELIECTBO,
B3aMMO/JICVICTBUE, aTOM;

Cwmpbicn GU3HYECKUX BEITHYUH
BHYTPEHHSs JHEPI s,
a0COJI0THAs TEMIIEpaTypa,
CpeaHss KUHETHYECKAS! DHEPTUS
YaCTUI[ BENIECTBA, KOJIUYECTBO
TEIUIOTHI;

CwmbIcn (pU3HUECKUX 3aKOHOB
TEPMOJIMHAMUKH.

Tema 2.1 [IpakTyeckue MHIUBUIY ATbHBIE

OCHOBBEI 3a/IaHus;

MOJICKYJIAPHO- «Pemienne 3a1a4 Ha HAXOXKJICHUE

KHHETHYECKOH Macchl MOJIEKYJ1, KOJIMYECTBA

Teopun BELIECTBA, MOJISIPHOIN MaccChl».
«Pemienue 3a1a4 Ha ra3oBble
3aKOHBI, IOCTPOCHHE TPAPHKOBY.

Tema 2.2 IIpakTyecKkre HHIUBUIYaIbHBIE

OCHOBBEI 3aaHus:

TEPMOAMHAMUKHA «Pemrenne 3a1a4 ¢ MCIOIBL30BaHUEM
MEepPBOro Havajla TePMOJANHAMUKH U
pacder paboTsI ra3a Mpu H300apHOM
nporecce».

Tema 2.3 [IpakTueckue MHIUBUIY ATbHBIE

ArperatHeie 3a/IaHUs;

COCTOSIHHMS BE€IICCTBA




u (Qa3oBbIe
HEePEXObI

«Pemenne 3a1a4 Ha BIa>KHOCTD
BO3IyXa;

OreHKa BBIMOTHEHUS pedepaToB:
«Kpucramnmmueckue u amophHbie
TeJa, THUIBI CBS3€H U BUIIBI
KPUCTAIUTMIECKUX CTPYKTYP»

10. | Pa3gen 3. OcHoBBI VYMmers:

3JIE€KTPOAUHAMUKH | [[pUMEHSTH MTOJTYyUYECHHbIC 3HAHUS
JUTSL pelieHus (PU3MYecKux 3a1ad;
OnuceIBaTh U OOBSICHATH
¢bmnueckue
SIBIICHUSIDIICKTPOMAar HUTHOM
WHIYKLWW;
[IpuBoAUTE IPUMEPHI
MPAaKTUYECKOT 0 UCIIOJIb30BaAHUS
(hU3UYECKUX 3HAHHUK 3aKOHOB
3JIEKTPOJIMHAMUKH B SHEPIETHUKE;
3HAaTh:
CMBICIT ITIOHATHSA
«QJIEKTPOMAarHUTHOE MOJIEN;
CwmbIca GU3UYECKON BEITMYUHBI
«3JIEMEHTAPHBIN JIEKTPUYECKUN
3apsany;
CMBICT (PM3HYECKUX 3aKOHOB
3JIEKTPOMArHUTHON MHIYKIIHH.

11. | Tema 3.1 [IpakTueckue MHIUBUILY AIbHBIE

SHCKTpI/I‘IeCKOG 3alaHUs;

roJie «Pemenue 3agay mo
aJeKTpocTaTuke» (Ha 3aKoH KyoHa,
Ha pacyeT HAMPsHKEHHOCTH, pabOThI
DIIEKTPUYIECKOTO ITOJIS,
DIIEKTPUIECKON EMKOCTH, SHEPTHH
AJICKTPUIECKOTO MOJIs)

12. | Tema 3.2 3akoHEBI [IpakTueckue MHIUBULYAJIbHBIE

IIOCTOSIHHOI'O TOKa 3a[aHHS:

«PemieHue 3aa4 Ha pacyer
SHCKTPI/I‘ICCKI/IX aeren HpI/I
Pa3IUYHBIX CIIOCO0aX COSAMHEHMS
notpeduTeNnei, ¢ HCIOIb30BaHUEM
3akoHOB OMa I yJacTKa Leny U
1 TIOJTHOU LIETINY.

13. | Tema 3.3 [IpakTrueckre MHAUBUAYATbHbIE

ONEeKTPUYECKUH TOK BOIIPOCHI 110 TEME!

B pasiniHbIX Cpeaax «OneKTponu3» (¢ UCTI0Ib30BaHUEM
MEPBOrO U BTOPOTO 3aKOHOB
®Dapanes).

14. | Tema 3.4 [IpakTueckue MHIUBUIY ATbHBIE

MaruutHoe noJe 3aJIaHUA;

«Pemrenune 3agay Ha
JJICKTPOMArHETHU3MY
15. | Tema 3.5 [IpakTuueckue HHAUBUAYATbHbIE
DIIeKTpOMarHuTHAS 3aJIaHHS:

«Pemenne 3aJa4 Ha




HHIYKIOWA

SJICKTPOMArHUTHYIO MHAYKITHIO».

16. | Paznen 4. YMmeTs:
Ko.siebanust n [Ip¥MEHSATH MOTyYEHHbIE 3HAHUS
BOJIHBI JUTSL pelieHus (PU3MYecKux 3a1ad;
OnuceIBaTh U 00BICHATD
(bu3IYecKue SIBICHUS
pacIpocTpaHeHHs
AJIEKTPOMArHUTHBIX BOJIH,
BOJIHOBBIE CBOMCTBA CBETA;
[IpuBOaUTE IPUMEPHI
MPAKTUYECKOTO MCIIOIb30BAHMS
Pa3IMYHBIX BUJIOB
AJICKTPOMArHUTHBIX M3Ty4YeHUN
JUTSL pa3BUTHUS PAAKO U
TEJICeKOMMYHUKAIIHIA;
3HaTh:
CMBICH ITIOHATHH
3JIEKTPOMAarHUTHOE TI0JIe, BOJIHA,
¢dhoToH,
17. | Tema 4.1 [IpakTuueckre HHAMBUAYATbHbIE

MexaHuueckue 3alaHUs:

KOJIEOAHHUS ¥ BOJIHBI «Pemenue 3a1ay Ha HaX0KACHUE
napaMeTpoB TapMOHHYECKOTO
KOJIEOATEIILHOTO IBUYKCHUS.

18. | Tema 4.2 [TpakTHyeckre UHIUBUIYaTbHbIC

DIeKTpOMarHUTHEIE 3a/IaHus:

KoJIeOaHus U BOJIbI «Pemenne 3amaq Ha HaXOXKACHHE
HEePHOJIA U CKOPOCTH
pacrpocTpaHeHUs
DJIEKTPOMArHUTHBIX BOJIHY.

19. | Tema 4.3 Bounnosas [IpakTHueckue MHIUBUIY ATbHBIE

OITHKA 3aaHUA:

«Perenue 3a1a4 Ha ornpezeeHne
3aBUCHUMOCTH MEXAY JJTMHON BOJIHBI
Y 9aCTOTOM DIIEKTPOMArHUTHBIX
KOJIEOAHHI.

20. | Pazgen S. YMeTh:

KBanToBas ¢pusuka

[IpuMeHATh NOTyYEHHbIE 3HAHUS
JUTSL petieHus PU3NYeCcKux 3a1ad;
OnuchIBaTh U OOBSIICHATH
(busryecKue IBICHUS N3ITyYeHUS U
TOTJIOILIEHHUS CBETa aTOMOM;
dhoroaddexr;

[IpuBOUTE IPUMEPHI
MPAKTUYECKOTO MCTIOTb30BAHMS
(bu3MUecKUX 3HAHUI KBAHTOBOU
(bU3UKH B CO3/TaHUHU SIICPHOM
SHEPTETUKH, JIa3EPOB;

3HaTh:

CMbICT OHATHI «aToOMY,
«aTOMHOE SPO»

CwmbIcn (hU3HUECKHUX 3aKOHOB




dororddekra.

21. | Tema 5.1 KanToBas IIpakTrueckue MHAUBUAYaJIbHbIE
OIITHKa 3aJlaHUs:

«PelreHne 3a1a4 Ha BHELIIHUN
botoaddexT (mpuMeHsst ypaBHEHHE
OWHImTeHHA)

22. | Tema 5.2 Ousuka IIpakTrueckue MHAMBUIYAJIbHBIE
aToMa 1 aTOMHOTI'O 3aJlaHUs:

Anpa «Pemienue 3a1a4 Ha COCTaBICHUE
YpaBHEHUH SIACPHBIX PEaKLU».

23. | Pa3gen 6. VMeTh: OreHKa BBITTOTHEHHS pedepaTon
COBpeMeHHaﬂ BOCHpI/IHI/IMaTB U Ha OCHOBE «Hcnonp30BaHNEe OCHOBHBIX
HAy4YHasi KApTHHA IIOJTy4CHHbIX 3HAHMIA MOJIOKCHUH U 3aKOHOB (PU3HKH,
Mupa MPUMEHHUTENBHO K OymyIien

CaMOCTOSITENILHO OLICHUBATh
nH(OpPMAaILIHIO, COJIEPKAITYIOCS B
coobmenusix CMU, UntepHere,
HAyYHO-TIOMYJISIPHBIX CTAThAX;
Hcnonb3oBark NpuoOpeTeHHBIE
3HAHUA U YMEHHUS B IPAKTHYECKON
JESITeTbHOCTH U TIOBCETHEBHON
KU3HU:

-117151 obecrieueHus: 6e30MacCHOCTH
KHU3HEEATEIIbHOCTH B IIPOLIECCe
MCTIOJIH30BAHUS TPAHCTIOPTHBIX
CPEICTB, OBITOBBIX
ANEKTPONPUOOPOB, CPENICTB
paauo- u
TEJIEKOMMYHUKAITHOHHOHN CBSI3H;
-OlLIEHKH BIUSHUS Ha OpTraHU3M
YeJI0BEeKa U JIPYTHE OPTaHU3MBI
3arpsi3HEHUS OKpY KaroIei
cpensl;

-palMoOHaIBLHOTO
MIPUPOJIOTIONB30BAHUS U 3AIIUTHI
OKPYKAIOILEHN Cpebl.

mpoheccuu CTyIEeHTOBY»




3. XapakTepuCTHKA OLIeHOYHBIX MaTepPHAJIOB

OrneHoYHBIC MaTepUANIBI 0 y4eOHOU AucHUITUHE « DU3HKa» MPEACTABISIOT COO0N KOMITIEKT
MpakTHu4ecKkux padot mo 15-30 BapuaHTOB Ha KaXKIYIO pabOTy M1l MHAMBUYJIbHOW PaObOThI
CTYJCHTOB Ha MIPAKTHYECKUX 3aHSATUSAX B X0JI€ U3yUCHUS AUCIUILTUHBIL.

4, MeToauka MPOBECACHUS KOHTPOJISI U KPUTEPHUHU OLEHKHU paﬁoT

Kaxnas npaktudeckas paboTa BBIIOTHACTCS CTYACHTAMH B XOJI€ YU€OHOTO 3aHATHS WIIM BO BPEMs,
OTBEJEHHOE Ha CAaMOCTOSITEIIbHYIO BHEAYAUTOPHYIO pabOTy CTyJI€HTa [0 MHAWBUYalIbHBIM
3aJIaHUAM II0CJIE U3YyUEHUS! COOTBETCTBYIOLEH TEMBI.

Pabota onieHnBaeTcs 1Mo nATuOAUILHON CHCTEME:

Ouenka 5 (omauuno) BHICTABISIETCA B CIIy4yasiX MOJHOIO BBIIIOJHEHUs BCEro 00béma paldoThl,
OTCYTCTBUSI CYIIECTBEHHBIX OLIHMOOK IMPH BBIYMCICHUSAX U TIOCTPOCHUAX IPaUKOB M PHCYHKOB,
I'PaMOTHOI'O ¥ aKKyPaTHOT'O BBIIIOJIHEHHS BCEX 3aJaHUN, HAJIMYUS BBIBOJA.

Ouyenka 4 (xopouio) BBICTABISAETCS B CIIy4ae MOJIHOTO IIPU HAJIMYUHU BBIIIOJHEHHS BCETO
00bEMa pabOThl M HECYIIECTBEHHBIX OIIMOOK MPU BBIYUCICHUSXH TOCTPOSHUH IPahUKOB U
PHUCYHKOB, HE BJIMSIOLUIMX HAa OOIIMN Pe3ysIbTaT peIeHHs.

Ouerma 3 (ydoeﬂemsopumeﬂbuo) BBICTABJISICTC B ClIyHasaX B OCHOBHOM IIOJIHOT'O BBITIOJTHCHUA
pa60TbI IIpU HAJINYINHU OHII/I6OK, KOTOPBIC HE OKA3bIBAIOT CYIICCTBCHHOI'O BJIIMAHUA HA
OKOHYATEIIbHBIN pe3yJibTarT.

Ouenka 2 (neyooenemeopumenbHo) BbICTABIIAETCS B Cllydae, KOTJa JOMYIEHBI
MPUHIIUITAATIBHBIE OMTMOKHU (TIepemnyTaHbl (hOpPMYJIbl, HAPYIIIEHA MOCIEI0BATEILHOCTh BEIYMCICHHH,
OTCYTCTBYET NHepeBo pusnvecknx BennuuH B cucremy CU u 1.11.).

B Tedenue Bcero BpeMeHH 00y4EHUS CTYICHTY IPEAOCTABISETCS BOZMOKHOCTh TIOBBICUTh
pe3ybTaThl yCBOEGHUS YU€OHOM TUCIUIIMHBI TyTEM OBTOPHOTO BBIMOJIHEHUS JIPYroro BapuaHTa
MPaKTUYECKON pabOTHI.



Beenenue.

5. BapuaHTBI OLIEHOYHBIX MATEPHAJIOB

BrinosiHeHHe NPAKTHYECKUX MHAMBUAYAJIbHBIX 3aJaHUH 110 TeMe:
«BbIpa3uth pe3yabTaThbl puznveckux Beaudud B CU»

Lenu: dopmMupoBaHue U OlIEHKa YMEHHS TIEPEBOIUTH eIUHULIBI hu3ndeckux enuuauil B CU;

Ilpumep sapuanmoes 3adanuit

1.

2.

1 am?

1 Mm
1 eMm®

1 km

1 Mmm

1 km
1 cm
1 oM
I Mmm

1n

I cm
1 mm
1 oM
Ir

1 km

1 Mmm
1 om

1cm

Bapmuanr 1



«PemieHue 3a1a4 Ha HAXOKIE€HHE MIJIOTHOCTH MACChI U o0beMa PA3JTUYHBIX BEHIECTB).

Lenu:

(hopMHPOBaHHE U OLICHKA YMCHUI:

-peniaTh 3a/1a4i Ha HaX0XJICHHE TUIOTHOCTH, MAacChl B 00bEMa pa3INYHBIX BEIIECTB;
-BBIp@KATh Pe3yJbTaThl pu3ndeckux Benndud B CU.

(hopMUpOBaHHE U OLICHKA 3HAHMIA:

-0003HaueHus u equHull pusndeckux BenumunH B CU (macca, 00bEM, TUIOTHOCTH BEIECTBA);
- (opmybL, CBS3BIBAIOIIEH TaHHYIO BETHUUHY C APYTHMH.

Ilpumep eapuanmoeg 3ad0anuii:
Bapuanr 1
O06bEM xene3Ho10poxkHOM HUcTepHBI 20 M *. CKOJIBKO HEPTH JOCTABUT COCTAB
u3 40 uuctepH?
Bapuanr 2
B akBapuym anuno# 30 cM u mmpunHoi 20 ¢cM HajauTa BOJAA 10 BBICOTHI 25 cM.
Ompenenure Maccy BOJABI B aKBapHUyMe.
Bapuanr 3
Cocyn, HaroOJTHEHHBIN 0EH3MHOM, UMEET Maccy 2 Kr. DTOT ke cocy] 6e3
6ensuna umeet maccy 600 r. OnpeaenuTs BMECTUMOCTh COCY/Ia.
Bapuant 4
MoTOK antOMHUHHUEBOU MPOBOJIOKU ceueHueM 3 Mmm?> umeet Macey 10 kr. Onpenenurts 1IuHy
MIPOBOJIOKH.
Bapuant 5
JlaTyHHBIN CTEp>KEHb JTUHONW 2M U IIJIOLIA/1bI0 MIONEPEYHOT0 CEYEHHsI SCM? UMEET Maccy SKT.
Onpenenutsb MIOTHOCTD JIATYyHHU.
Bapuant 6
Ornpenenuth Maccy BO3/lyXa B KOMHATe, €CIIM pa3Mepbl KOMHAThl COOTBETCTBEHHO PaBHbI: JIJIMHA —
M, mpuHa — 4M, BbICOTA — 3M.
Bapuant 7
UyryHHas otinuBka ¢ o0bemoM 3,1-107m* umeer maccy 21 kr. merorcs nu B Helt myctoTsl? Ecnun
HMEIOTCS, TO KAaKOB UX 00beM?
Bapuant 8
CnnaB cocrout u3 40% menmu u 60% nuHka. KakoBa mIOTHOCTH CIjIaBa, €CIM CUMTATh, UTO €r0
00beM paBeH cymMmMe 00beMOB COCTaBHBIX YacTel, a Macca crutasa 1 kr?

Bapuant 9
O0BéM xene3HogopoxkHOoM nucTepHsl 20 M 3. Ckonbko OEH3MHA JOCTaBUT cocTaB U3 50 mucTepH?
Bapuant 10
B akBapuym nnunHol 50 cm u mmpuHoi 30 cM HanuTa BOAA 10 BBICOTHI 45 cM.
Onpenenute Maccy BoJbl B aKBapHyMe.

Pa3zpnen 1. MexaHuka ¢ 3JieMeHTAMHU T€OPUH OTHOCUTEJIBHOCTH.
Tema 1.1 KunemaTuka



1.1.1 Beinonnenuenpakmudeckux uHOUBUOYAIbHBIX 3A0AHULL NO meMe.
«Pewenue 3a0au ¢ ucnonvzosanuem Gopmyn 01 paeHOMEPHO20 U PABHOYCKOPEHHO20 OBUNCEHUILY

Henu:

(hopMUpOBaHUE U OLIEHKA YMEHHI:

- IEPEBOIUTH eMHHIIBI (pru3nueckux BenuynH B CU;

- (opmMynMpOBaTH MOHATHSA: MEXaHUUYECKOE JIBUKEHUE, CKOPOCTh, YCKOPEHHE, CUCTEMA OTCUETA;

- n300paxxaTh rpaduyecKu pa3IuyHbIC BUIbl MEXaHUUECKUX JBHKEHUIA,

- pelath 3aa4u ¢ UCIOIb30BaHuEM (GOpPMYJT PABHOMEPHOT'O U PABHOYCKOPEHHOTO JTBUKCHHUSI.
(dbopMHUpOBaHKE U OIICHKA 3HAHUI:

- BUJIbI MEXaHMYECKOTO ABMKCHUSI B 3aBUCUMOCTH OT ()OPMBI TPACKTOPUU M CKOPOCTHU MEPEMELICHUS
Tena;

- IOHATHUI TPAEKTOPUH, IYTH, IIEPEMELICHUS;

-OTHOCHUTEIbHOCTU IIOHATUMN JJIMHBI U IPOMEXKYTKA BPEMEHH.

Ilpumep eapuanmoeg 3ad0anuii:

Bapuant 1
1.Kakas enuHuna BpeMeHU MPUHSTAa OCHOBOM B MexayHapoHol cucteme?
A.lc. Bb.1mun. B.lu. T.lcyr. . 1roxn

2. Kakue U3 nmepevncaeHHBIX HIDKE BEJIMYUH BEKTOPHBIC?
1. Cxopocts 2. Yckopenue 3. IlyTh
A.Tompko 1 Bb.Toapko2 B.Tompko3 T.1u2d.1u3 E.1,2u3

3. B xakoii u3 qByX 3a/1a4, IPUBEACHHBIX HIKE, MOYKHO CUUTATh LIAp MaTEPUATBHON TOUKON?
1) W3meputs BpeMsi CBOOOAHOIO MajieHus 1mapa paauycom 1 cm ¢ Boicotsl 100 M.

2) PaccunraTh apXMMeIOBY CHITY, JEHCTBYOIIYIO Ha 3TOT IIap, HOTPYKECHHBIN B BOY.

A. Tonbko B nepBoi 3anaueb. Tonbko BO BTOpOil 3a1aue
B. B o6eux 3agauaxI’. Hu B mepBoii, HM BO BTOpOii 3a1aue

4. ABToOyC yTpOM BBILIEN Ha MaplLIpyT, a BeYEpoM Bo3BpaTmiics oOpatHo. [lokazaHus ero cuerunka
yBenmmuuiuch Ha 500 kM. Onpenenute myTh {, IpoiIeHHBII aBTOOYyCOM, U MOZYJb ITEpEeMEIIeHus S.
A. (=S=500xmb. (=S=0 B. £=500 xm, S=0I'. £=0, S=500xm

. £=500 kM, S=250 km

5.

Ha pucynke ToukamMu OTMEYeHBI monoxeHus msatu | 1 L R A I I
JNBIDKYIINXCS CJIEBa HAMpaBO TeJI 4Yepe3 paBHbIC

MHTEpBaNbl BpeMeHHU. HTepBalbl BpEMEHH MEKIY [ o . . . . .

)IBYMSI OTMETKaMMu JisI BCEX TCEJI OAWHAKOBBI. Ha
KaKoi TMOJOCe 3aperuCTPUPOBAHO  PaBHOMEPHOE 3
JBUKEHHE C HAaNOOJbIIIEH CKOPOCTHIO?

Al B.2 B3 I.4 5

6.ITpu paBHOYCKOpPEHHOM JBFKEHHH aBTOMOOWJISI B TEYEHHUH S5 C €ro CKOPOCTh yBenuumiach ot 10
M
1o 15 o Yemy paBeH MOYJIb YCKOPEHUST aBTOMOOUJIs?



M M M M M

Bapuanr 2
1.Kakas enquHuUIIa JUIMHBI IPUHATA OCHOBOM B MeXTyHapOIHOM crucTeme?
A.lmm. B.lem. B.olwm TI.1xm 1. 300 000 xm

2. Kakue U3 nepevncieHHbIX HIDKE BETMUUH CKaSIpHbIC?
1. Ckopocte 2.IlyTh3.Ilepemenienue
A.Tompko 1 Bb.Toapko2 B.Tompko3 T.1u2d.2u3 E.1,2u3

3. B xakoii u3 IByX 3a1a4, MPUBEICHHBIX HIDKE, MOKHO pacCMaTpUBATh 3eMITI0 KaK MaTepUaIbHYIO
TOYKY?
1) Paccuutath nepuon obparienus 3emin BOokpyr ColHIa.
2) PaccuuTaTh JMHEHHYIO CKOPOCTH IBMOKECHHS TOYECK MOBEPXHOCTH 3eMJIM B pe3yjIbTare ee
CYTOYHOTI'O BpalICHUS.
A. Toubko B nnepBoi 3anaueb. Tonbko BO BTOpoi#l 3a1a4ue
B. B o6eux 3amayaxI’. Hu B mepBoii, HU BO BTOpOH 3a/1aue

4. Cnopremen npobesxkan auctaninuio 400 M 1o JOpOKKe CTaJAMOHA M BO3BPATHIICA K MECTY CTapTa.
Omnpenenure myTh {, MPOHACHHBIN CIIOPTCMEHOM, U MOJYJIb IIEPEMEIICHUs S.

AL=S=0 Bb. £=5=400 mB.{=0, S=400 mI'. £=400 M, S=0

. £=400 m, S=200m

5.

Ha pucyHke ToukamMu OTMEUEHBI TIONOKECHHS | 1 | o o o o o o o o o oo o0
AT ABWXXKYIIUXCA CJIEBAa HaIllpaBO TEJI YCPE3
paBHble ~ WHTEpBaibl  BpemeHu. MHrepBansl [ o [, . . . . . .
BPEMCHHU MCKAY ABYMSA OTMCTKaMHU IJIs BCEX TCII
onuHaKoBkl. Ha kaKoi mosoce 3aperncTpupoBaHo [
paBHOMEpPHOE JBIDKCHUE c HauOoJIbIIIEH
CKOPOCThIO?

Al B.2 B3 I.4 5

6.IIpu paBHOYCKOPEHHOM JIBH)KEHUH aBTOMOOWJISI B TEYEHUH S5 C €ro CKOPOCTh YMEHBIIMIACH OT 15
M
10 10;. Uemy paBeH MOJyJIb YCKOPEHUSI aBTOMOOMIIsA?

M M M M M
ALlZB.2SB3IT.5 00255

Bapuanr 3
1.Kakas enuHuIa BpeMEHU MIPUHSATA OCHOBOM B MexayHapoHOM cucteme?
A.1Mmua. Bb.lcyr. B.lu. TI.lc. . 1rox

2. Kakue U3 nmepevnciacHHBIX HIDKE BEJIMYUH BEKTOPHBIC?
1. IIyts2. Cxopocts 3.Ilepemenienue
A.Tompko 1 B.Tomeko2 B.Tompko3 T.1u2d.2u3 E.1,2u3

3. B xakoii u3 AByX 3a/1a4, IPUBEACHHBIX HIKE, MOXKHO CUMTATh IIAP MAaTEPUATBHON TOUKOM?



1) PaccuuTarh apXHMMeEIOBY CHIIY, ACHCTBYIONIYIO Ha 3TOT Iap, MOTPY>KEHHBIN B BOAY.
2) W3meputb BpeMst CBOOOHOTO MaieHUs mapa paanycoM 1 cm ¢ BeicoThl 100 M.

A. Tonbko B nepBoii 3anaueb. Tonbko Bo BTopoil 3anaue
B. B o6eux 3amayaxI’. Hu B mepBoii, HU BO BTOpOH 3a/1a4ue

4. MamuHa efieT 4 KM 10 IPSIMOMY y4acTKy HIocce OT O€H303alpaBOYHOM CTaHIUM 10 OnuxKaiiero
HACEJICHHOTO IyHKTa 1 00patHo. PaccuuTaiiTe 3HaUueHUe MepeMeIIeHUs] MAUHBl S U PO ICHHBIH
ero myTh L.

A. (=S=4xmBb. {=S=8xmMB. {=8xm, S=0I". {=0, S=8xm

J. £=8xm, S=4 km

5.

Ha pucynke ToukamMu OTMEUEHBI MOJOXKEHUS TATH | 1 [ o o o o o
JBWKYIIMXCS CJIeBa HAlpaBO TeJI 4Yepe3 paBHbIC
MHTCpBAIbl BpeMEHH. VIHTepBambl BpeMEHHM MEKIY [ o | . . .« o o .
JBYMsI OTMETKaMM JUisl BC€X TeJd OJauHakoBbl. Ha
KakoM II0JI0CE€  3aperHCTPUPOBAHO  PABHOMEPHOE 3
JBUKEHHE C HAaOOJbIIEH CKOPOCThIO?

Al B.2 B3 I.4 JI.5

6.Camorer yBenmuuuit ckopocts ot 50 10 100% 3a 10 c. Uemy paBeH MOJyJIb YCKOpPEHUS camoiieTa?
M M M M M
A.l =b. 2 C—ZB.SC—ZF. 10C—2Z[. 50C—2

Bapuanr 4
1.Kakast enuHuUIIa JUIMHBI IPUHATa OCHOBOW B MexayHapo1HO cucteme?
A.lem. B.1xm. B.lwmm. T.1wm . 300 000 xm

2. Kakue 3 nmepeuncieHHbIX HIKE BEIMYUH BEKTOPHBIE?
1. ITyte 2. Ckopocth 3. YckopeHue
A.Tombko 1 B. Tonpko2  B.Tompko3 T.1u2A.2u3E.1,2u3

3. B kako#i u3 AByX 3ajad, MPUBEIECHHBIX HIDKE, MOKHO PacCMaTPUBATh 3€MITI0 KaK MaTepUATbHYIO
TOUYKY?
1) PaccumTarh JMHEHHYIO CKOPOCTH JBM)KEHHSI TOYEK MOBEPXHOCTH 3eMJIM B pe3ysbTare ee
CYTOYHOT'O BPALLEHUS.
2) Paccumrars neproa obparmienust 3emin BoKpyr CorrHIia.

A. Tonbko B nepBoi 3aiaueb. Tonbko Bo BTOpOil 3a1aue
B. B o6enx 3amayaxI’. Hu B mepBoii, H1 BO BTOpOii 3a/1aue

4. nexXypHBI 1O Tapaxy, NpUHMMAas MAIIMHY Y 3aKOHYMBILEro paboTry modepa, 3ammcan
yBenuyeHue nokasanusa cuyeruyuka Ha 300 xm. Onpenenure myth {, NMPONIECHHBIA aBTOMAIIMHOW, U
MOJTyJIb TIEpeMEIICHUs S.

A. 1=S=300xmb. {=S=0 B.=0, S=300xmI". £=300 kM, S=0

. £=300 xm, S=150xMm



5.

Ha pucynke toukamu OTMEYeHbl MONOXKEeHHS st | 1 . . oo o .
JABIDKYIIMXCA CJIEBa HalpaBO Tel 4Yepe3 paBHbIC
MHTCPBANIbI BpeMeHHU. VIHTEpBaibl BpeMEHH MEXIy [ o | . . . .

JIBYMsI OTMETKaMH JUIsl BCEX TeJd OJaWHaKoBbl. Ha
KaKkol II0J0Ce€ 3aperucTpUpOBAaHO  PABHOMEPHOE 3
JBIKEHUE C HAaUOOJIbIIIEH CKOPOCTHIO?

4 (] e o o o o o o o o o o o

A.1 B.2 B.3 I.4 15

6.Camoster ymeHbIINI CKOpOocTh OT 50 10 100 CE 3a 10 ¢. Yemy paBeH MOJyJib YCKOPEHUSI camosieTa?
M M M M M
Al C—ZB. 2 C—ZB.S C—ZF. 10 C—ZI[. 50 z

Tema 1.2 /IunamMuka

1.2.1 Buinoanenuenpakmuueckux uHOUBUOYALbHBIX 3A0AHUL NO meMe:

«Pewenue 3a0au Ha npumeneHue 3axonos Hetomona. Hcnonv3osanue 3aKkOHa 3a8UCUMOCIIU MACCH
mena om cKopocmuy

Henu:

(hopMHpOBaHHE U OIICHKA YMCHHIA:

- pa3nuyaTh MOHITHUS BECA U CHIIbI TSXKECTH;

-00BSICHATH MIOHATHE HEBECOMOCTH;

- IEPEeBOJIUTH €AMHULIBI pu3ndeckux BennuuH B CU;

- pemaTh 3a1a4M Ha MpUMEHEeHHE 3aKoHOB HbioTOHA, 3aKoHa BeceMupHOTO TArOTeHMS,
- pemaTh 3aJ1a4M C UCHOJIb30BaHMUEM 3aKOHA 3aBUCHUMOCTH MAaCChl Te€Jla OT CKOPOCTH.
(hopMHpOBaHUE U OLIEHKA 3HAHUIA:

- OCHOBHOH 3aJ]aui JTUHAMHKHU;

- IIOHATHUM MAacChl, CHIIBI, 3aKOHOB HpI0TOHA;

- 3aK0Ha BceMupHOro TAroTeHus;

- OCHOBHOTO 3aKOHA PENATUBUCTCKON JUHAMUKH MaTEPUATbHON TOUKH.

Ilpumep eapuanmoeg 3ad0anuii:
Bapmuanr 1
1. CoOcTBeHHas ATMHA KOCMUYECKOT0 Kopabis 15 M. OnpeaenuTs ero UIHHY A HaOMto1aTens,

HAXOJAIIErocst Ha KopaoJie, U i HabIIoAaTeNsl OTHOCHTENEHO KOTOPOro KOpabib JBUKETCS
M

co ckopocThioV = 1,8 « 108=
C

2. C KaKkoW CKOPOCTBIO JIOJDKHO JIBUTAThCS TEINO, YTOOBI €ro COOCTBEHHAS UTMHA 110
HaIlpaBJICHUIO JIBU’KEHHSI YMEHBIIINIIACh B 5 pas?

Bapmuanr 2
1. TIIpu KOKO¥W CKOPOCTH JBHKEHUS PEIATUBUCTCKOE COKPAIIEHUS JUTMHBI IBHXKYILErOCs Tea

cocrasisieT 10%

2. C xakoi CKOpOCThIO OyAET ABUTATHCS KOCMUYECKUI KOPaOJlb OTHOCUTEILHO 3EMIIH,
MPUHSATOHN 32 HEMOBMKHYIO CUCTEMY OTCUETA, €CIIM XOJI BpEMEHH Ha KopalJie 3aMeITUTCS B
2 pasa ¢ TOYKHU 3pEeHHUsI 3€MHOTO HAOIIOACHUS ?



Bapuant 3
1. Kakoe Bpems npoiaér Ha 3emiie, e B KOCMUYECKOM Kopabiie, IBIKYILEMCS CO

ckopoctbioV = 0,8¢c oTHOCUTENBHO 3eMitH, poiaAéT 21 roa?

2. Jlns HaGmrogaTenns, HaXOAAIIerocs: Ha 3emiie, TMHEHHbIC pa3Mepbl KOCMUYECKOT0 KOpadIst Mo
HaIpaBJICHUIO €T0 JIBM)KCHUS COKPATHIIOCHh B 4 paza. Bo CKOJIBKO pa3 HIyT MeIJICHHEE Yachl
Ha KopabJie OTHOCHTEJILHO X0/1a 9YacOB HAOI0IeHUs?

Tema 1.3 3akoHbI cOXpaHeHHsI B MeXaHHKe

Buvinonnenuenpakxmuueckux unousuoyanbHbix 3a0aHuti no meme:

1.3.1 «Pewenue 3a0ay na npumenenue 3aKOHA COXPAHEHU UMNYIbCA 8 KIACCUYECKOU U
DPeNAMUBUCICKOU MEXAHUKE»

Henu:

(bopMHpOBaHUE U OLICHKAa YMEHUS pelllaTh 3a/1a4y Ha IPUMEHEHHUE 3aKOHA COXPAaHEHUS UMITYJIbca U
MEXaHUYECKON YHEPTrUun

(dbopMHpOBaHUE U OLICHKA 3HAHUIL:

- IOHATHUI UMITyJIbCa TeNa, PabOThI, MOIIIHOCTH, MEXaHUYECKON SHEPIHH;

- 3aKOHA COXPaHEHMs UMITYJIbCA B KJIACCUYECKON U PEISTUBUCTCKOM MEXaHUKE.

Ilpumep eapuanmos 3aoanuii:

Bapuanr 1
1. Yacrtuua asuxercs co ckopocThio V = 0,8c. Bo ckoyibko pa3 Macca IBHKYIIEHCS YaCTHIIbI

OoubIe e€ Macchl TOKOs?
2. Kakum uMITyjIbcoM 00611aaeT >7IeKTPOH, Macca II0Kos Kotoporo pasHa 9,1-10731kr, npu
JBUKEHUU CO CKOpocThio 0,8¢ ?

Bapuanr 2
1. Tlpeamonoxum, yTO KOCMHUYECKHI KOpabisb Oyayiero, macca koroporo 100t, niBuraercs co

8 M
ckopocThio 2 - 10 s OrnpenenuTbpeIsITUBUCTCKYIO Maccy Kopaos.
2. C KOKO# CKOPOCTBHIO JIOJKHO JBUTATHCS TEJIO, YTOOBI JIJISl HETIOABMYKHOTO HAOITIOaTEIIs €r0

Macca OblIa paBHO 5 KT, €CJIM Macca IMOKOos Tella paBHa
3 kr?



Pasznea 2. Mosiekyasipaasi pu3uKa U TEPMOAUHAMUKA
Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TeopHu

Buinonnenuenpakmuueckux uHOUBUOYANbHBIX 3A0AHUL NO MeMe:

2.1.1 «Pewenue 3a0au Ha HAX0HCOEHUE MACCHI MOLEKYI, KOJUYECMBA 6eUeCmaed, MOJSAPHOU MACCHLY.
Henu:

(hopMHPOBaHHE U OLICHKA YMCHHIA:

- IEPEBOJUTH CIUHUIIBI (hr3mueckux BenuuuH B CU;

- pelaTh 3aJja4 Ha HaX0XKJICHUE MacChl MOJICKYJI, KOJIMUECTBA BEIIECTBA, MOJIIPHOU MACChI
BEIIECTBA, KOJTMYECTBA MOJICKYIL.

(hOpMHPOBAaHHE U OLICHKA 3HAHMIA:

- OCHOBHBIX ITOJIOKCHHUI MaJICKyJISIPHO - KHHETUYECKOH TEOPHH CTPOCHUS BEIIECTBA,

- OCHOBHBIX (DYHJaMEHTAIBHBIX KOHCTAHT (YnCiI0 ABOraapo, yucio Jlommuara, 00bEM 0JTHOTO MOJIS
rasa npu H.y.);

- (opMmyJ1, CBSI3BIBAIOIIMX JAHHYIO BEJIMYHUHY C IPYTHMH.

Ilpumep eapuanmoes 3aoanuii:

Bapuanr 1
1) Omnpenenurs Maccy OJHON MOJIEKYJIBI YITIEKMCIOTO Ta3a M KOJIUYECTBO MOJIEKY B 1 M3

YTJIEKUCIIOTO Ta3a.
2) Tlouemy, pacTBOpEHHE MMPOUCXOIUT B ropsiucii Bojie OBICTPEE, YeM B XOJIOTHOM?

Bapuant 2
1) Beruucnuth Maccy M 06bEM 6 - 1022 MosieKyI1 KMCI0pO/Ia PH HOPMAIBHBIX YCIOBHSAX.

2) IlpuBectu npumMep GU3MUECKOTO SIBICHUS, TOTBEPIKIAAIONICTO CYIIECTBOBAHUE TPOMEIKYTKOB
MEXy MOJICKYJIAMHU.

Bapuant 3
1) KaxkoBa macca 50 Morieii yriiekucioro raza?

2) Eciu nonoxuts ABe IIaJKUe CTEKISHHBIC IaCTHHKHU APYT Ha ApyTa, IOUCMY TPYIAHO
nepemMenaTtb OJHYy, MJIaCTUHY OTHOCUTCIIBHO JApYyT ou?

Bapuant 4

1) CKOJIBKO MOJIEKYJI BO3/LyXa COAEPKHUTCS B KOMHATE 006EMOM 60 M3 pH HOPMAJTLHBIX
KI

ycnosusax? MonekynspHas Macca Bo3ayxa p =29 - 1073 —

2) HpI/IBeCTI/I IIpuMeEp (I)I/ISI/I‘IGCKOFO SABJICHUS, IOATBCPIKAAOIICTO IBUKCHHUEC MOJICKYJI. Kakos
XapaKTep ABUIKCHUS MOJICKYJI B TBépI[BIX, KUIKUX U F83006pa3HBIX Tenax?

Bapuant 5
1) Ompenenutb Maccy 0JHOI MOJEKYIbI KHCIOpoaa. OnpenenuTh KOJINIECTBO BEIIECTBA B 5 KT

KHCJIOPOAA.
2) Mexy MOJIEKyJIaMH CTEKJIa CYIIECTBYIOT CHJIbI ClieruieHus1. [loueMy pa30uB cTakaH, HEIb3s
BHOBb «COOpaTh» €ro, COEJUHUB OCKOJIKHU?

Bapuant 6
1) Macca 14,92 = 10?° mosieKys1 HHEPTHOTO Ta3a cocTasiser 5 kr. Kakoii 910 ra3?

2) Ilpu pemonte noporu acdanbT pazorpeBarot. [louemy 3amax pa3orperoro achaibTa
olyuiaercs uaainexa?



Bapuanr 7
1) Kakoe KOJIMYECTBO BEIIECTBA COJACPKHUTCS B TEJIE, COCTOSIIEM U3

1,204 = 10%" monexyn?
2) TlpuBecTy npUMEpSI, HOATBEPKIAIOIIME CYLIECTBOBAHUE MEKMOIEKYIIAPHBIX IIPOMEKYTKOB.

Bapuanr 8
1) BpurciauTh Maccy OJHON MOJIEKYJIBI CepHUCTOro raza SO2, YKCIIO MOJIEKYJI U KOJINYECTBO

BELIECTBA B | KI' 3TOro rasa npu HOPMaJIbHBIX YCIOBHSIX.
2) IlpuBectu npumMep GU3MYECKOTO SBICHUS, OTBEPIKAAIOIIETO CYIIECTBOBAHUE CUIT
MIPUTSDKEHUS U OTTAJIKUBAHUS MEXK]Ly MOJIEKYJIaMHU.

BapuanTt 9
1) Paccuwmraiite maccy 2 = 102 monekyn a3ora.

2) [lyis npuaaHus CTAIBHBIM M3IENUSIM TBEPOCTH HACKHIIIAIOT UX TIOBEPXHOCTHBIH CIION
yriaepoaoM (LieMeHTalus), a30ToM (a30TUPOBAHKE), ATFIOMUHUEM (anuTpoBaHue). [Touemy
MIPOIIECCHI TPOBOIAT MPH BBICOKHUX TeMIiepaTypax? Ha kakoM (u3u4ecKoM SIBICHHH OHU
OCHOBaHBI?

Bapuant 10
1) Kakoe KOJIMYECTBO BEIIECTBA COACPIKUTCS B ATFOMHHUCBOM OTIIMBKE Maccoil 5, 4 kr?

2) HpI/IBeCTI/I MMPUMEPDI, ITOATBCPKAAOIINEC CYICCTBOBAHUEC CUJI IPUT)KCHUSA U CUJL
OTTAJIKUBAHU MCKAY MOJICKYJIaMU.

Bapuanr 11
1) CKOJIBKO MOJIEKYJ COAEPKHUTCSA B 5 M3 0110Ba?

2) IlepeurcauTh OCHOBHBIC MMOJOXKECHHUS MOJICKYJISIPHO — KHHETUYECKON TEOPHH CTPOCHHUS
BELICCTBA.

Bapuanrt12
1) Beruucnuth Maccy U 006EM 5 = 10 mosteit ammuaka (NH3) pu HOpMaIbHBIX YCIOBHUSX.
2) PacckasaTh 0 IBHIKEHHH MOJIEKYJT M IPUBECTH MIPUMEPBI, MOATBEPIKIAFONINE UX JIBUKEHUE B
TBEPABIX, KUAKUX U Ta3000pa3HBIX TENaX.

Bapuant 13
1) OnpenenuTh KOIMYECTBO MOJIEKYJT U MoJiei B 0,5 KT BO3yxa MPH HOPMATbHBIX YCIOBHSX. | =

20 = 1032

MOJlb

2) PacckazaTph 0 cultax B3aMMOACHCTBUSA MCKAY MOJICKYJIaMH BEIIECTBA U IIPUBECTU ITPUMCEPHI,

MMOATBCPIKAAOIINUEC CUJIBI TPUTSKCHUSA U CHJIbI OTTAJIKMBAHUA MCKIY MOJICKYJIaMU.

BapuanT 14
1) Omnpenenuth Maccy oJHO# MoJeKybl ammuaka NH3 U X KOJTM4ecTBO B Oa/lIOHE EMKOCTBIO 2

* 102 M® Ipu HOPMAJTBEHBIX YCIIOBHSIX.
2) Tlovemy ra3bl 3aMOJIHSIOT BECh MPEIOCTABICHHBIH UM 00HEM?

Bapuanr 15
1) Onpenenurs Maccy OJHON MOJIEKYJIBI YITIEKUCIIONO Ta3a U KOJIMYECTBO MOJIEKY B 1 M3

YTJIEKUCIIOTO Ta3a.
2) Tlouemy, pacTBOpEHHE MMPOUCXOIUT B ropsiueii Bosie OBICTPEe, YeM B XOJIOTHOM?



Ilpumep mecmoswvix 3a0anuii:

Ju1s ka:kaoro BOnpoca ykazarb NpaBUJIbHbIH OTBET.

1)
2)
3)
4)
5)
6)
7)
8)
9)

Bomnpochsr:

Kaxos XapakTep TCIJIOBOI'0 ABMIXXCHUA MOJICKYJI B TBépI[BIX Tenax?

KakoB xapakTep TETIOBOTO IBHYKEHUSI MOJIEKYJI B KHUIKOCTSIX ?

KakoB xapaktep TEIIOBOTO JBMKEHHS MOJICKYJI B Ta3ax?

UYro Ha3bIBaeTCs BHYTPEHHEH sHepruen Tena?
OT yero 3aBUCUT NOTEHLUAIbHASI SHEPTUS MOJIEKY?

HpI/I KaKuX SABJICHUAX U3MCHACTCA NOTCHIHUAJIbHASA SHCPTHUA MOJ'ICKYJ'I?

Kax MOXHO yBeIMYUTh BHYTPEHHIOIO YHEPTHIO Tea?
UTto Ha3bIBaeTCS TEMIEPATYPOd?
Urto Ha3bIBaeTCs TEIIOBBIM JIBH)KEHUEM ?

No
OoTBETAa

Ne
OTBETA

OTBETHI

OTBeThBI

...CyMMa IOTEHLUAIbHON U KHHETHYECKOMH
DHEPrUer MOJIEKYJI Tea.

...0T B3aUMHOI'O PACIIOJIOKCHUA U
B3aHMMOJCHCTBHUS MOJICKYIJI.

K kaxnoi oTAenbHON MOJIEKYJIe
MIPUMEHUMBI 3aKOHBI MEXaHUKH.

...COBOKYITHOCTb 6CCHOp}II[O‘lHOFO
JABMIKCHUA MHOXKCECTBA MOJICKYJL.

K MHOK€eCTBY MOJIEKYJI IPUMEHSAIOTCS
CTaTUCTUYECCKUE 3aKOHBI.

...KHMHCTHYCCKAasd SHCPIru-d
Xa0THYCCKOIo ABMKXKCHHA YaCTHII.

...OT TeMIIepaTypsl Tela.

...IIpY HarpeBaHuu Tena.

B ... Tenax MOJICKYJIBI COBCPHIAOT B
OCHOBHOM Ko0JjieOaTeIbLHBIE JABHXCHUA
OKOJIO CBOHX MOJOXKEHUM paBHOBECHUA.

...BCJIMYNHA, XapaKTCPU3YIOIIasi
CTCIICHb HArp€TOCTU TCJIa

...TTIPY HEOOJBITNX JTABJICHUSX
NOTEHIMATIBHON SHEpruei MoJIeKy raza
MO’KHO MpeHeOpeyb.

...Tpu ynpyroi nedopmanuu,
MIJIaBJICHUU U OTBEPJICBAHUHU.

MOJIEeKyIIBI ... TEJ IBUKYTCS PABHOMEPHO
10 MPSIMOJIMHEWHBIM y4acTKaM OT
CTOJIKHOBEHUS U OJTHOBPEMEHHO
COBEPIIAIOT BPAIATEIBHOE ABUKEHUE.

... TIPH COBEPIICHUH HAJl TEJIOM
MEXaHUYECKOH paboThl, B IIpoLiecce
negopmanuu, Npu CONPUKOCHOBEHUN
Tena ¢ 6oJIee HarpeThIM TEJIOM, IPU
00JTy4EeHUH WU IPOXOXKIEHUH T10
HEMY JJIEKTPUIECKOTO TOKA.

MouneKkymbl ... Tell COBEPIIA0T
Kone0aTeIbHOE IBMKEHUE U
OJIHOBPEMEHHO JIBIKYTCSI IOCTYIATEIHHO
B OJJMHOYKY U IPYyINIIaMH.

V3MeHeHne BHYTPEHHEN SHEPTUHU Tena
0€e3 MOMOIIM MEXaHNYECKOH paboThI
Ha3bIBAETCSI TEMJIOBBIM U3MEHEHUEM.




Buinonnenuenpaxmuueckux uHOUBUOYALbHBIX 3A0AHULL NO MeMe:

2.1.2 «Pewenue 3a0au Ha 2azosvie 3aKOHbL, NOCMPOeHUe 2PAPUKOBY
Henu:

(dbopMHUpOBaHKE U OIICHKA YMEHU:

- IEPEBOIUTH SUHHIIBI (hru3ndeckux BenmudnH B CU;

- CTPOMTD U YNTaTh rpadMKu H30IpoIeccoB B koopaunarax PV, VT, PT;

- pemarp 3aJ1a4u C UCIoJIb30BaHueM ypaBHeHus Kitaneiipona-Meneneesa;
(dbopMupOBaHUE U OLICHKA 3HAHHIA

- IOHSATHUS UICATBHOTO ra3a, TeMIIePaTyphl;

- ypaBHeHus Knaneiipona-Menpeneesa.

Ilpumep eapuanmoes 3aoanuii:
Bapuanr 1

1. Ta3, npu maenenuu 750 kIla u Temnepatype 293 K 3anumaer 066ém 836 1. Kakum Oyzaer
JaBJICHUE, €CIIU TOT ke ra3 npu temmeparype 53 °C 3aitmMET 00bém 785 n?

2. YpaBuenue Knaneiipona-MeHnzeneesa.

3. Kakomy 3akoHy noguuHsieTcs nzodapudeckuit mporecc (¢ opMyIupOBKON 3aKOHA).
Bapuant?2

1. Haiitu 006&M Bogopoaa maccout 1 kr npu temmnepatype 27 °C u naBnenuu 100 l1a.

2. OObeanHEHHBIN ra30BbIi 3aK0H (hopmya, GopMyIHpPOBKA).

3. HMsorepmuueckwii npoiecc (popmyiia, onpeaecHne mporecca, OnpeIeIiCHHe 3aKOHa).

Bapuant 3
1. Cocyn, conepsxaniuii 5 1 Bozayxa npu gasienuu 100 klla, coeIMHSIOT ¢ MyCTHIM COCYIOM
BMecTUMOCTHIO 4,5 11. Kakoe 1aBieHne ycTaHOBUTCA B COCY1aX, €CJIM TEMIIepaTypa He
MeHsieTCs?
Ompenenenue u3omporecca.
3. Kakomy mporuieccy coorBercTByeT 3aKkoH [llapmnsa? (hopmynupoBka 3akoHa).

N

Bapuant 4
1. 1.IIpu kaxoit Temneparype nasienue 250 i1 azota paBHo 125 kIla, ecnu mpu HOpMaIbHBIX
YCIIOBUSIX TOT ke ra3 3aHumaet o0sém 120 1?
MousipHast ra3oBasi TOCTOSIHHAS.
3. Kakomy mporieccy cooTBeTcTBYET 3aK0H boiins-Mapuotra? (hopMynnpoBKa 3aKOHa).

N

Bapuant 5
Haiitu maccy 5 1 kucnopoaa nipu nasinenuu 250 xIla u remneparype 50 °C.
2. Kakas cBs3b CyIIECTBYET MEX/ly YHUBEPCATILHON Ia30BOM MOCTOSIHHOM U OCTOSIHHOM
bonbimana?
3. Kakomy mporeccy cootBeTcTBYeT 3aKkoH I'eii-JIroccaka? (popmynupoBka 3aKoHa)

=

Bapuant 6
1. T'a3 3anuman oowveMm 15 1. Ero oxmanunu Ha 35 K, 1 066ém ero cran pasen 13,5 1. Kakosa
ObuIa IepBOHaYaIbHAs TeMIepaTypa ra3a?
Temmnepatypa, 1aBiaeHue U 00bEM raza Npu HOPMAIBHBIX YCIOBHSIX.
3. Uzobapuueckuii npouecc (popmyia, onpeaeneHue mporecca, OnpeaeIeHIe 3aK0Ha).

N

Bapuant 7
Haiitu naBnenue BoasiHOrO napa B 6amione éMkoctbio 10 1 mpu temmeparype 60 °C.
2. TlocrossaHas bonbimana.

=



N3oxopuueckwuii mporiecc (popmyria, onpeaeseHne mporecca, onpeaesieHue 3aK0Ha).
Bapuant 8

1. T'a3, npu maBnenun 850 klla u Temmneparype 293 K 3anumaer 00béM 830 1. Kakum Oyner
JaBJIEHUE, €CIIA TOT K€ ra3 rnpu temmeparype 53 °C 3aimer 00bsem 750 n1?
2. Ypasuenue Kiamneiipona-MenaeneeBa
3. Kakomy 3akoHy mouuHsIeTCS U300apudecKuil mporecc (¢ GopMyITupOBKON 3aKOHA).
4.
Bapuant 9
1. Haiitu 0066&M Bogopoaa maccoii 1 kr mpu temrepatype 27 °C u naBnenuu 150 xI]a.
2. OObennHEHHBIN Ta30BbIN 3aK0H ((hopMmyra, HOpMyITUPOBKA).
3. HMzorepmuueckuii npouecc (popmyia, onpeaeieHue mporecca, OnpeesieHle 3aKoHa).
Bapuanr 10
1. Cocyn, conepsxamuii 5 i1 Bozayxa npu gasienuu 100 klla, coenuHsAIOT ¢ MyCTHIM COCYIOM
BMecTUMOCThIO 4,5 1. Kakoe naBjieHre yCTaHOBUTCS B COCYAaxX, €CIIU TeMIlepaTypa He
MEHSETCS?
2. Ompepnenenue U3ompoIiecca.
3. Uzoxopuyeckwii nporecc (popmyina, popMynnpoBka, HAUEPTUTH TPahUK U30XOPUIECKOTO
mnporiecca B koopaunarax PT, VT, PV).
Bapuanr 11
1. Ilpwu xakoit Temnepatype nasiaenue 250 i1 azota paBHo 125 kIla, eciiu npu HOpMaIbHBIX
YCIIOBUSIX TOT ke ra3 3auumaet o0sém 120 1?
2. MonsipHast Ta30Basi IOCTOSTHHASL.
3. Kakomy mporieccy cooTBeTcTBYET 3aK0H boiins-Mapuotra? (hopMynupoBKa 3aK0Ha).
Bapuanr 12
1. Haiitu maccy 5 1 kucnopoza npu aasiaenuu 250 kIla u remnepatype 50 °C.
2. Kakas cBs3b CyIIECTBYET MEX/ly YHUBEPCAIbHON I'a30BOM MOCTOSIHHOM U OCTOSIHHOM
bonbimana?
3. Kakomy mporeccy cootBeTcTBYET 3aKkoH I eii-JIroccaka? (popmynupoBka 3aKOHa)
Bapuant 13
1. T'a3 3anuman ooweMm 15 1. Ero oxmanunu Ha 35 K, 1 066éMm ero cran pasen 13,5 1. KakoBa
ObuIa IepBOHaYaIbHAsI TeMIeparypa raza?
2. Temmeparypa, naBjieHre 1 00BEM ra3a Mpu HOPMAIBHBIX YCIOBHUSX.
3. H3obapuueckuii npouecc (popmyia, onpeaeneHue mporecca, OnpeaeaeHue 3aKoHa).
Bapuant 14
1. Haiitu naBnenue BoassHOTO napa B 6ayuoHe éMkocTthio 10 11 ipu Temneparype 60 °C.
2. Tlocrosiaaast bonbimana.
3. H3oxopwuyeckuii mporiecc (hopMyia, orpeeseHIe MpoIecca, ONpeIeCHIE 3aK0HA).
Bapuanr 15
1. Ta3, npu nasnenum 750 kxIla u Temneparype 293 K 3anumaer 06bém 836 1. Kakum Oyzaer
JaBJIEHUE, €CJIM TOT ke ra3 npu temmeparype 53 °C 3aimEr o0bem 785 n?
2. VYpasuenue Knaneiipona-MenzeneeBa
3. Kakomy 3akoHy NOTUHHSIETCS N300apuyIecKuii poriecce (¢ popMyITUpOBKON 3aKOHA).



Ilpumepst 3a0au 0na n0020MOGKU K KOHMPOIAbHOU padome:

1. ITpu U30XOpPHOM OXJIAKIECHUHU UCANTBHOTO Ta3a, B3saToro mpu temmneparype 480 K, ero narnenue
yMeHbLImiIoch B 1,5 pasza. Kakoii ctana koHeuHast Temneparypa raza?

2. T'a3, umeromuii HaYanbHOE JIaBiieHre 18 aT™M, mepeTeKaeT Mo COSMHUTEILHON TpyOKe U3 OauioHa
€MKOCTBIO 45 1 B Ipyroii, coBepIieHHO mycTol 6amion eMkocThio 15 51. Kakoe oOriee naBnenue
YCTaHOBUTCS B OAJIJIOHAX, €CJIM TeMIIepaTypa OCTAHETCS HEU3MEHHOM?

3.Kakoii 06beM 3annMaet 825 t azora npu temneparype 35 C u napnenun 12 ar?

4. Bo3ayx noa nopmaeM umeln oobem 200 cM nipu gaBinernun 760 mmpr cr. [Ipu kakoM naBiaeHun
3TOT BO3yX 3aiiMeT 00beM 130 cM, ecitu ero Temmeparypa He U3MEHUTCS?

5. Ilpu Temneparype 727 C ra3 3aaumaeT o0beM 8 11 1 ipousBoauT nasienue 2*10 Ila Ha cTrenke
cocyna. [lpu kakom maBieHuu 3TOT ra3 npu Temneparype -23 C Oyzaer 3auumats 00bem 160 1?

6.Cocyn, comepkamuii 12 1 ra3za mpu 1aBJIeHUH 4 aTM, COSTUHSIOT C ITYCThIM COCYZIOM 00heMOM 3 JI.

Haiitu KOHEUHOE 3HaueHue, eCIIM TeMIIepaTypa He MEHAIACh.

7. BBI4MCIHTH MOJAPHYIO Maccy OyTaHa, 2 J1 KoToporo rpu temmneparype 15 °C u nanennn 9*10*
[Ta umeroT macey 4,2 T.

8. B xocmuueckoM kopadie «BocTok — 2» Obu10 co3nano atMocdepHoe 1aBieHue. Temmneparypa B
Kopabuie Bo Bpems mnosera kosiedanack ot 10 C 1o 22 C. Ha ckosibKo Mpy 3’TOM U3MEHUIIOCHh
nasienue?

9.I'a3, o6beM koToporo 0,8 M, mpu Temneparype 300K npousBoaut nasienue 2,8*10 Ila.

Omnpenenutsb MpupamieHne TeMIepaTypsl TOH ke Macchl Tas3a, eciu npu aaeneHuu 1,6*10 I1a on

3aHs1 006eM 1,4 M.

10. Kakoii 06beM 3anumaet 12 r azora npu nasinenuu 30 at™ u remmeparype 0 C?

11. Bognopon npu gasnenuu 50 at u 0 C 3anonuHser O0amion BMectuMocTbio 60 j1. KakoBa macca
storo ra3a? Kakoit 00beM OH 3aHUMAET MPU HOPMAIIbHBIX yCIOBUSIX?

12.T1pu Temnepatype 52 C naBnenue raza B 6amione pasHo 2*10 I1a. [Ipu kakoii Temneparype ero

naBieHue oynet paBuo 2,5%10 I1a?

13. OmnpenenuTh HaYaNBHYIO TEMIEPATYpPy Ta3a, €CIH IMPH U30XOPHOM HarpeBaHHUHU J0 TEMIIEPATYPHI
580 K ero naBneHne yBeIn4miIoCh B IBOE.

14. Omnpenenuth HAYAJIBHYIO U KOHEUHYIO TEMIIEPATypy UACAIBHOIO ra3a, €ciid Ipyu n300apHOM
oxnaxaeHnu Ha 290 K ero o6beM yMeHbBIIUIICS B/IBOE.

15./1aBnenue raza npu 20 C paBuo 80 MmMpT cT. KakoBo OyzeT naBieHue ra3a, €Ciau ero HarpeTh npu

MoCTOSIHHOM 00beme 10 150 C?

16. Ilpu m3menenuu temnepatypsl raza ot 13 C no 52 C ero naBieHue moBbICHIIOCh Ha 117 MMpT CT.
Haiitu nepBoHayaipHOE AaBICHHE T'a3a, €CIU €ro 00beM HE U3MEHUIICS.

17. Jna npuBeneHus B IBUKEHHE IPEOHBIX, BAHTOB TOPIEAbl IPUMEHSIOT BO3IyX, CoKaThli 10 190
aT B Oamnmonax emkocThio 600 1. [Ipu kakoi TemnepaType HaXOIUTCS BO3AYX, €CIIH Macca €ro J10
130 xr, a MmomsipHast macca 29 ?

18.I'a3 npu naBnenun 745 mMpter u npu temneparype 20 C umeer o0bem 164 cMm. Kakoii 00bem

TOM K€ Macchl ra3a pu HOPMAJIbHBIX YCIOBUSAX?

19.ManomeTp Ha 6ajuioHe co cxaTbIM razoM npu Temmeparype 18 C nokassiBaeT nasienue 8,4*10 .

Kakoe naBnenue oH OyieT noka3blBaTh, €CJIM TeMIepaTypa NoHU3uTcs 1o -23 C? U3menennem

€MKOCTH OaJlJIOHa BCIIEACTBUE OXJIAXKICHUS MTPEeHEeOpeyb.

20. Kaxoit 00beM 3aarMaeT 1kr kuciopoaa mpu temmeparype 273 K u nasnenun 8*10 I1a?

21.0mpenenuTh AaBiaeHue 4 KT KHCIOPO/a, 3aKII0YEHHOTO B COCYJl EMKOCTBIO 2 M, IIPH TEMIIepaType

29 C.

22. B nu3ene B Haualle TakTa ckaTus remnepatypa Boszayxa 40 C, a nasnenue 0,8 at. Bo Bpems

ckatusg o0beM Bo3Ayxa yMeHblIaercs B 15 pas, a gaBnenue ypenuuubaercs 10 3,5%10 Ila.

Omnpenenuts TeMIEpaTypy CKaToro Bo3ayxa.

23. Ompenenuth Maccy 3akucu azota NO2 B 6aiione emkocthio 6*10 M mpu Temmepatype 7 C u

nasienne 1,2*10 Ila.



24.11pu n30XO0pHOM HarpeBaHWM HICATLHOTO Ta3a , B3aToro npu temmneparype 320 K, ero naBieHue
yBenmuuminock ot 1,4*10 mo 2,1*10 ITa. Kak u3menmnack Temmneparypa raza?
25. OnpenenuTs Maccy yrieKUCIoro ra3a, Haxosmerocs B 0amione eMkocTeio 4011 npu
temneparype 13°C.Jlanenue rasa 2,7¢10°1a
26. OnpenenuTs Maccy KUCIOPO/Ia, 3aKI0YEHHOT0 B OajuioHe eMKocThio 1011, eciiu mpu
temnepatype -13C MaHOMeTp Ha GaJToHe MoKa3biBaeT napieHne 8,8¢10°H/M2.
27. Tlon xakuM gaBieHneM Haxoautcs amutened CoHaz, 211 kotoporo mpu temmnepatype 17°C umeror
Mmaccy 42r?
28. Onpenenuts TemnepaTypy ammuaka NHs, a macca nox nasnenuem 2,1e10°I1a,eciu o6beM ero
0,02m3, a macca 0,03xr.
29.11pu aBTOT€HHOM CBapKe MCIIOJIB3YIOT CXKAThIH KHCIOPO/, KOTOPBIN XpaHUTCS B OayuoHax
emkoctbio 2011. IIpu 17°C nasnenue B 6amtone 100ar. Kakoii 06beM 3aiiMET 3TOT KHCIOPO IIPH
HOPMAJIbHBIX YCIOBHSIX?
30. B 6amtone eMkocTbio 6011 HaxoauTes 265r raza npu temneparype 0°C u nasnenuu Se10°TIa.
Kaxum razom HanonHex 6annon?
31. T'a3 mpu Temneparype 50°C u naBienun 2 at 3aauMaet 00beM 4 1. [Ipu kakoMm TaBIeHUH 3TOT
ra3 3aiimeT oowveM 16 11, ecnu ero Harpenu g0 20 °C.
32. B cocyne npu HOpMaIbHBIX yCinoBusax conepxkutcs 10,2 . Haiiti o0beM 3TOTO0 Ta3a npu
temneparype 40 °C u masnenun 10°T]a
33. IIpu remmepatype 27°C Bo3myx B OayioHe 3aHuMaeT oobseM 50 1. J[o kakoit TeMriepatypsl ObLT
HarpeTt BO3AYyX, €clii OH pacupuiics 10 150 i1.?

Ilpumep mecmoswix 3a0anuii:
Bapuant 1

Bonpoc 1Kakoe BbIpakeHHE COOTBETCTBYET OINPEICICHUIO KOJIMYECTBO BEIECTBA
m-NA .m i

T)—1) —
Vep T T me

OTBeThI: a)v - Na0) N—:B)

Bonpoc 2Haiitu MonspHyto Maccy kuciopoja O,?
Otsersi: 2)28 1073 ﬁ6)28 MoJib  B) 44 r)32-1073 ﬁﬂ)?ﬁ MOJIb

KI
MOJIb
Bormpoc 3Berauciuts Macey 6 - 1022 monekyisl azota N,

OTBeThI: a)l,4 - 1073 kr 6)2,8 - 1073 kr )28 - 1073 kr
r1,2-1073 kr 1) CpeId OTBETOB a — ' HET MPaBUIBHOTO

Bompoc 4 Kakoe 3Hauenue remreparypsl 1o mkone KeabBuHa COOTBETCTBYET
temmneparypa 100 C?
OtBeTnl: a)+373K  06)-373K B)273K 1)-273K m)+173K ¢)-173 K

Bompoc SKakas u3 HuxkenpuBeAEHHBIX POPMYI SBISIETCS OCHOBHBIM YPaBHEHUSMMOJIEKYISPHO —
KUHETUYECKON TEOpHUH Tra3a

Otersr;  a)v = -—6)E = RTB)PV = %RTr)P = NyRTn)P =% NoEooer.

Bonpoc 6Kaxoii hopmyroii BeipaskaeTcs 3akoH boiins — Mapuorra?
P1_V1 T2 V1 _ P2

Vi
OTBeThI: a)— =—0)—=—B)— =
v2 P2 ’vV2 T1’V2 P1

Bomnpoc 7Kaxkoit popmyiioii BepaxaeTcst u3o0apuyeckuit mpouecc?
Vi V1 T2

vVi_ P1_T1
OtBeThl:a)— = —0)— = —B)—
v2 P2 T2 Vv2’V2 T1



Bormpoc 8 Kakoii Bun umeer ypaBaenne OO0beTUHEHHOTO ra30BOT0 3aKOHA?
V1P1 _ V2P2_V1P2 _ V2P1 V1Pl _ V2P2

= ) = B)
T1 T2 T2 T1 t1 t2

OTBETHI: a)

Bonpoc 9Kakoii 3ak0oH Hai0 NPUMEHSATh MPU U30XOPUUECKOM U3MEHEHUU JaBJICHUS?
Ortgetbl:a)3akoH I'eit — Jroccaka

0)3akon boiinsg — MapuotTa

B)3axoH [lapins

Bonpoc 10Kakoii 3aK0H Hal0 IPUMEHATh IPU U30TEPMUYECKOM U3MEHEHUM J1aBJICHUSA?
Otsersbl:a)3akoH [laps

0)3akon I'eit — JIroccaka

B)3akoH boiins — Mapuotra

Bompoc 11KakomMy nporieccy COOTBETCTBYeT rpaduk, H300paKeHHbIN Ha PUCYHKE?
OTBeTHI:

a)l13o0apHoMy

6)13oxopHOMY

B)AunabaTHOMY

r)13orepmuueckomy

Bompoc 12 B cocyne 8,3 M3 naxoautcs 0,04 xr renus npu Temnepatype 127 °C. Onpenenure ero
TaBIICHHE.
Oteetsr: a)4-10%Ma 6)8-103Ma B)1270I1a r)2540I1a n)8Ila e)l61la

Bompoc 13 I'az, 066éM koToporo 0,8 M3 naxoautcs npu Temneparype 300K. Onpenenuts
TeMIeparypy rasa, eciu oOH 3aHs1 006éM 1,4 M3, JlaBneHue raza cauTaTh IOCTOSHHBIM.
Oteets: a)l171 K 6)17,1K B)525K 1)52,5K 1)583-1073K ¢)583K

Bapuanr 2

Bompoc 1 Kakoe BeipakeHre COOTBETCTBYET OMPEACICHUIO MACCHI OJTHOW MOJIEKYJIbI?

OTBETHI: a)mV—T6) mLB)N_:r)%ﬂ) vNA
0

Bormpoc 2Haiitu MmossipHyto Maccy yriekucioro raza CO,?
Otsersr: 8)44 —6)27 <1073

KI KT
MOJIb MOJIb

B) 28 -1073 ﬁ r) 28 Monb) 44 -1073 —

MOJIb

Bompoc 3Macca razoo6pa3Horo Boiopojia B coCy/ie paBHa 2 I' CKOJIbKO MTPUMEPHO MOJIEKYJI
BOJIOpOJa HAXOAUTCS B cocyae?
OtBets:  a)10%3 6)2 - 1023 B)6 - 1023

nNl,2 - 1023 kr 1) CpeId OTBETOB a — ' HET MPaBUILHOTO

Bonpoc 4 Kakoe 3Hauenue treMreparypsl 1o mkosie Llenbcns cooTBETCTBYET
temneparypa 100 K no abcostoTHOH 1miKase ?
OtBetbl: a)+373°C  0)-373°C  B)+273°C  1)-273°C  n)+173°C  ¢)-173°C

Bomnpoc 5Kakas u3 HuxenpuBeIEHHBIX (OPMYJI SBISIETCS YPaBHEHUEM COCTOSHUS UI€aIbHOTO ra3a’?
N 3
OTBeThI: ay = ﬁ6)E = RTB)PV = %RTF)P = NynV2m)p = mNA



Bompoc 6Kaxkoit hopmymoit Beipaxkaetcst 3akoHl eif - JIroccaka?

vi_T2_Vvi_Ti P1__ Tl
OTBeTHI: a)—=—0)—= =
—_— v2  T1'v2

=225 =

Bompoc 7Kaxkoit hopmyiioit Beipaxaetcsizakonam [lapisi?
T1 P1 _ T1

P1_ P2_V1
OtBeThL:a)— = —0)— = —B)—
——="12  T1 V2 T2 'P2 T2

Bonpoc 8Kaxkoii Bug umeet ypaBaeHne OObeIMHEHHOTO Ta30BOr0 3aKOHA?
V1P1 _ V2P2_V1P1 _ V2P2 \VIP1 _ V2P2

= ) = B) =
t1 t2 T1 T2 T2 T1

OTBETHI: a)

Bomnpoc 9 Kakoii 3ak0H Ha10 MPUMEHSITh TPU U300apUIECKOM U3MEHEHHH 00bhEMa?
Ortgetbl:a)3akoH boins — Mapuotra

0)3akon I'eit — JIroccaka

B)3axoH [apinsa

Bonpoc 10Kakoii 3aK0oH Hal0 IPUMEHATh IPU U30XOPUUECKOM U3MEHEHUHN JaBJICHUA?
Otetbi:a)3akoH [Hapns

0)3akon boiins — Mapuorra
B)3akoH ['eif — JIroccaka

Bompoc 11 Kakomy mpolieccy cOOTBETCTBYET rpaduk, n300pakeHHbIH Ha pUcyHKe?
OTBeTHI:

a)13oxopHOMY

0)13oTepmMuuecKomMy

B)M306apuyeckomy

r)AnuabaTHomy

Bompoc 12 B cocyne 06bémam 8,3 M3 maxomurcs 0,02 kr Bogopoaa npu temnepatype 27 C.
Ornpenenure ero JaBieHUE.
Otsersi: a)3Ila 6)6Ila B)27011a 1)540I1a m)3 - 103 I1a e)6- 103 Ia

Bompoc 13ITpu Temnepatype 52°C naBienue rasa B 6amione pasHo 2 - 10° ITa. TIpu kaxoit
TeMIIepaType ero JaBiaeHue Oyzer pasHo 2,5 - 10° [1a?
OtBetel: a)260 K ©6)65K B)406 K 1)26 K nm)104K ¢e)41,6 K



Tema 2.2 OCHOBBI TEPMOAUHAMUKH

Buvinonnenuenpaxmuueckux uHOUBUOYAIbHBIX 3A0AHUL NO MeMe:

2.2.1 «Pewenue 3a0au ¢ UCNONb308AHUEM NEPBO2O HAUANA MEPMOOUHAMUKYU U pacyuem pabombl 2a3d
npu u306apHom npoyecce»

Henu:

(dbopMHUpoBaHNE U OIICHKA YMEHHU:

- IEPEBOIUTH SUHHIIBI (pru3ndeckux BenmndnH B CU;

-IIPUMEHATH TIEPBOE HAYAI0 TEPMOAMHAMUKY K U30IIPOIIECCaM B HJICAIbHOM Tas3e;

- pemarp 3aJ1a4u C UCIOJIb30BAaHUEM TIEPBOTO Havala TePMOJIUHAMUKH, Ha pacu€T paboThI ra3a npu
n300apHOM TIpolecce.

(dbopMHUpOBaHKE U OIICHKA 3HAHUI:

- IEPBOT0 HaYaJla TEPMOJMHAMHUKHY;

- (hu3MUEeCKOW CYNIHOCTH TIOHSATHI BHYTPEHHEH SHEPTUH, PA0OTHI, KOJIMYECTBA TEIUIOTHI.

Ilpumep eapuanmog 3a0anuii.

Bapuant 1
1. Onpenenuts TemnepaTypy BOJbl, yCTAHOBHUBILYIOCS [10CJIE€ CMEIIMBAHUA 5 KT BoAbI pu 30
°C, 3 n Boas! mipu 80°C u 4 kr Bojs! ipu 25°C.
2. Ckonbko muTpoB Boabl npu 20°C u 100°C HyxkHO cMmemaTts, 4To0bl moxy4uuTs 300 11 BOAbI IpH
40°C?
Bapuanrt 2
1. B cocyn, cogepxamuii 3 kr Boas! npu 30°C, onyckaroT Kycok menu, Harperblii 10 S00K,
TeMmIepaTypa BoJibl B cocy e noBbicuiack Ha 25K. Beraucnute Maccy Meau.
2. Cxounbko mutpoB Bozbs! pu 100°C HyxHO 106aBuTh K 20 11 Boas! ipu 30°C, uT0OBI
IIOJIy4YUTb BOAY C TeMrieparypoi 65°C?

Bapuant 3
1. Korén copepxut 40 m* Boas! mpu temmeparype 300°C. Ckxonbko Bojs! nipu 10°C Obu1o
n00aBlIeHO, €cIM yCTaHOBHIIAaCch 0011ast Temneparypa 250°C?
2. AJNIOMHHHEBYIO IJIACTUHKY Harpenu 10 350°C 1 omycTHIIH B COCY/I, COEpIKaIIni 5 KT
Macia TpaHchopmaTopHoro npu remneparype 20°C. OnpenenuTs Maccy INIACTUHKH, €CIIN
KOHEUYHas TeMIiepaTypa Macia He npesbicuiia 70°C.

Bapuanr 4
1. XKenesnsii 601t Maccoit 100 r, HarpeTsIil pu 3akainke 10 850°C, onyieH B cocy,
coJiepkauii 8§ Kr MammHHOrO Macia. OnpenenauTs NepBoOHavalbHYI0 TEMIIEpATypy Macia,
€CJIM ero KOHEYHas TeMIeparypa He npesbicuiia 65°C.
2. KakxoBa macca cTabHOU JIeTajIi, HarpeToi nmpeaBapuTesbHo 10 450°C, eciu ipu OIyCKaHUN
e€ B cocy, coaepxkamuii 18 m Boasl mipu 15°C, mocneqHsis Harpenach 10
40°C?
Bapuanr 5
1. B crexmstHHyI0 KO0y Maccoit 45 r, rae Haxoauiock 200 r Boasl npu 20 °C, Bowiu
HekoTopoe koindecTBo pTyTu npu 100 °C, u TemnepaTypa BOJbI B KOJI0€ MOBBICKIACH JI0
25 °C. Onpenenutb Maccy pTyTH.
2. YUyryHHBIH NIpeiBapuTeNIbHO HarpeTbiit Opycok Maccoit 200 r onmyckaroT B cocy,
conepsxkamuii 900 T kepocuna npu 20 °C. okoHYaTenpHas TEMIIEpaTypa KEpoCcHuHa
noBbiciitachk Ha 8 °C. OnpenenuTs MepBOHAYAIBHYIO TEMIIEpaTypy Opycka.

Bapuanr 6
1. B MennbIii kanmopuMeTp Maccoi 29,5 r, coaeprxaimii MalmmHHoe Maciio npu 25 °C,
OTTYCKaIOT OJIOBSIHHBIN nuiuHAp Maccor 800 T, HarpeTsiid peaBaputenbHo 10 100 °C.



CkoJpKO Maciia HaX0AUJIOCh B KAJIOPUMETPE, €CIIM KOHEYHasi TeMIlepaTtypa Macia u
oJsioBa paBHa 34 °C?

2. Jlns onpeneneHust TeMIepaTyphl eUd HarpeThlid B HEel yKejne3HbIi Opycok maccoi 0,5 Kr,
Opocuin B amFOMHHHEBBIN cocyn maccoid 300 r, copeprxkammii 1, 2 kr Boasr ipu 20°C.
Temneparypa Bojibl moBbicuach Ha 25°C. BeiunciauTs TeMneparypy neqw.

Bapuanr 7
1. lerans maccoii 400 r, HarpeTyto npeasapurenabHo 10 80°C, omycKaroT B aIFlOMUHHEBBIN
KajopumeTp maccoit 42 r, coaepxkamuii 250 r Boasl npu 25°C. Temneparypa,
YCTaHOBUBINASCS B KaJOPUMETpE Tocie Teriooomena, papaa 29°C. Onpenenuthb
YAETbHYIO TeIIOEMKOCTh BEIIECTBA MJIACTHHKH.
2. OnpenenuTh TeMIIEpaTypy BOAbI, yCTAHOBHUBIIYIOCS Mocie cMemuBanus 3 kr Boas! npu 20 °C,
3 11 Boabl ipu 90°C u 4 kr Boasl ipu 15°C.

Bapuanr 8
1. Cxounbko autpoB Bojsl ipu 10°C u 100°C Hy>kHO cMmelaTh, YTOObI MOIy4uTh 250 J1 BOABI IpU
50°C?
2. B cocyn, cogepxamtuii 3 kr Boxsl ipu 30°C, omyckaroT KyCoK 30510Ta, Harpetsiid 1o S00K,
TEMIIEpaTypa BOABI B cOCyAe NoBbicuiachk Ha 2°C. BeruncauTe Maccy 30I10Ta.

Bapuant 9
1. Ckonbko mutpoB Bosl ipu 100°C Hyx)HO 1006aBuTH K 20 11 Boab! npu 30°C, 94T006HI
IIOJIy4YUTb BOAY C TeMreparypoi 65°C?
2. Kotén cogepxxut 50 m* Boas! mpu remnepatype 400°C. Ckonbko Boas! ipu 15°C 66110
n00aBJIeHO, eclii yCTaHOBHIIACh o0m1as remmeparypa 250°C?

Bapuant 10
1. CaunHnOBYIO MIacTUHKY Harpenu 10 250°C 1 omycTHiIM B COCY/I, coAep Kalluii 5 KT Macia
TpaHchopmaTtopHoro npu temneparype 20°C. OnpeaenuTs Maccy MIIACTUHKH, €CITU KOHEYHast
TeMmeparypa Macia He npesbicuia 70°C.
2. CBuHLOBBIN O0nT Maccoii 50 r, HarpeTslit npu 3akanke 10 850°C, omyIieH B cocy,
cojiepaKaluii 7 KT MalIMHHOro Macia. OnpenenuTs NepBOHAYAIbHYIO TEMIIEpATypy Macia,
€CII ero KOHeyHasl Temreparypa He npesbicuiia 65°C.

Tema 2.3 ArperatHbie COCTOSIHHS BellecTBAa U (pa3oBble ePexoabl

Buinonnenuenpaxkmuueckux uHOUBUOYANbHBIX 3A0AHUL NO MeMe.
2.3.1 «Pewenue 3a0au Ha 61AACHOCMb 8030YXA»
Henu:
(hopMHUpOBaHHE U OLIEHKA YMEHHIA:
- IPUMEHSATH MOHATUH MapooOpa3oBaHue, KOHACHCAIS, BOJSHON map B aTMocdepe, abCcoNoTHAs U
OTHOCHTEIIbHAS BIIAYKHOCTH BO3/yXa, TOUYKA POCHI JUIS PEIICHUS 3a/1ay;
- pemaTh 3aa4u ¢ UCTIOIb30BaHUEM (POPMYIT U TAOJIHII BIAXKHOCTH BO3AYXa;
(hopMHpOBaHUE U OLIEHKA 3HAHUM:
- (hu3MyecKor CYIIHOCTH MOHATHI: MapooOpazoBaHue, KOHIEHCALUs, BOISHOM map B aTMocdepe,
a0COITIOTHAsI U OTHOCHUTEIIbHAS BIIAYKHOCTH BO3/yXa, TOUYKA POCHI.

Ilpumep sapuanmoe 3a0anuii:

1. Tlpu kakoil Temmeparype MOSBUTCS poca, eciu npu Temmeparype 22°C OTHOCHTEIbHAs
BJIQXKHOCTH BO3/yXa coctaBmiia 89 %?



2. Omnpenenuth abCOMIOTHYIO M OTHOCHTENBHYIO BIAKHOCTH BO3AyXa mpu Temmepatype 24°C,
ecim Touka pocsl 12°C.

3. OmnpenenuTh OTHOCHTENBHYIO BIAKHOCTH Bo3myxa mpu Temmeparypax 40°, 26° u 18°C, ecim
abcomoTHAs BIaXHOCTb cocrapiser 1,28¢107 kr/m®. Kak  u3MeHsieTcs OTHOCHTEIbHAS
BJIQXKHOCTH MPU MOHUKEHUU TEMIIEPATYPhI?

4. TIpu temneparype 8°C Bwimama poca. ONpeaenuTh IepBOHAYATBHYIO TEMIIEpPATYpy BO3IyXa,
€CJIM OTHOCUTEJIbHAS BIAXXHOCTh cocTaBisiia 58%.

5. Bslmana au poca IpH MoHIKeHHH Temrepatypsl 10 15°C, ecim npm 23°C otHOCHTEnbHAS
BIQXKHOCTH Obl1a 59%?

6. OmpenenuTh TOUKY POCHI, eciu mpu Temmeparype 17°C oTHOcHTeNnbHAs BIAKHOCTh BO3IyXa
cocTaBisieT 46,9%.

7. B Bo3zmyxe moMemieHus, 00beM KOTOPOTro 160M3, npu 24%C coaepkuTcs 2,32 Kr BOJASHOTO
napa. KakoBbl aOCONMIOTHASE M OTHOCUTENIbHAS BIAXKHOCTH BO3/1yXa?

8. TemmepaTypa Bo3ayxa moHmkanack oT 23°C u npu 12°C nosmnsamace poca. Onpenenuts
a0COJIIOTHYIO M OTHOCUTEJIBHYIO BIQXKHOCTH BO3/IyXa.

9. Temmeparypa Bo3ayxa moHmsmiack g0 10°C. ITosBumack nu poca, eciy NMpPH TEMIEpaType
21°C oTHOCHTENBHAS BIAXKHOCTH COCTABISIIA 62907

10. Kakoif Oblma mepBOHavalibHAas TEMIIEpaTypa BO3AyXa IMPH OTHOCUTENHHOU BiakHOCTU 73%,
ecm poca nossuiack mpu 6°C?

Oyenxka 8vlnonnenus pegepamos Ha memy':

«Kpucmannuueckue u amopghnvle mena, munul césazell u UObl KPUCMALIUYECKUX CIPYKIMYDY
Henu:
(dbopMHpOBaHKE U OLICHKA 3HAHUI:
- (pu3myecKo CYIIHOCTH MOHSTUMN: KHUJIKOE COCTOSTHUE BEILIECTBA, TBEPJ0E COCTOSHUE BEIIECTBA
- CBOWCTB BELIECTBA B JAHHOM arperaTHOM COCTOSIHUY Ha OCHOBE XapakTepa JABUKCHUS U
B3aUMOJCHCTBUS MOJIEKYJI.



Pa3znen 3.0cHOBBI 3J1eKTPOIUHAMHKH.

Tema 3.1 DiiekTpHUeCcKoe MmoJie

Buinonnenuenpaxmuueckux uHOU8UOYANbHBIX 3A0AHUL NO MeMe:

3.1.1 «Pewenue 3adau no snekmpocmamurey

Henu:

(dbopMHUpOBaHKE U OIICHKA YMEHHU:

- IePEBOANTH €AMHUIIBI (pr3nyeckux BennyuH B CU;

- pemiaTh 3a/1a4M Ha MpUMeHeHne 3akoHa KysoHa, Ha pacdeT HalpsuKCHHOCTH, MOTCHINANA, HAPSDKEHHMS,
pabOThI AIMEKTPHUUECKOTO OIS, AIEKTPUUCCKOH EMKOCTH, SHEPIHHU JIEKTPUUECKOTO MOJIS.
dhopMupoBaHKE U OlleHKA 3HaHUs 3akoHa KysoHa, (U3UYecKoro cMbICiIa HaNpsHKEHHOCTH,
MOTEHIIMAIa U HAIIPSKEHUS, DIEKTPUIECKON EMKOCTH.

Ilpumep eapuanmog 3a0anuii.
Bapuant 1

3akon Kynona. OTHOCUTENbHAS AUDIICKTPUUYECKAS IPOHUIIAEMOCTh CPEJIbl. DIEKTPUIEeCKast
MOCTOSIHHASL.

JBa 3apsna, Haxo/sCh B Bo3ayxe Ha pacctosuuu 0,05 M, ACUCTBYIOT APYT HA JIpyra ¢
cwioii 1,2-10% H, aB HEKOTOPOU HEMPOBOSIICH >XKMAKOCTH Ha pacctosiHuu 0,12 M ¢ cuitoi
1,5-10° H. KakoBa auaneKTpuuecKas NPOHUIIAEMOCTh KUAKOCTH?

Bapuanr 2

DJeKTpUIecKoe moie, ero CBorcTBa. I'paduueckoe n300pakeHNe MEKTPHUUECKOTO MOJIS.
Bapsz B 1,3-10° K B kepocune Ha paccrosann 0,005 M IpHTATHBAET K cebe BTOPOit 3apsiy ¢
cutoii 2-10* H. Haitaute Benmduny BTOporo 3apsja. JudnexTpuueckas IPOHULIAEMOCTh
KEpOCHHA paBHa 2.

Bapuant 3

[ToreHnnan - sHEpreTUYECcKas XapakKTepUCTHKA dJIEKTpUIecKkoro nois. Hanpsoxenue.

Ha xakoM paccrositHuu Apyr OT Apyra Hajlo pacloyIoKUTh J1Ba 3apsija Mo

5-10" K, 4To6bl B KEPOCHHE CHITa B3aUMOJIEHCTBHS MEK/ly HUMHU OKa3anach paBHoii 0,5 H?
JusnexkTpudeckasi NIpOHUIIAEMOCTh KEPOCHHA paBHa 2.

Bapuanr 4

Hanpsok€aHocTh 3nekTprueckoro noisi. OIHOPOAHOE 3IEKTPUUECKOE TOJIE.

JIBa 01MHAKOBBIX TOYEUHBIX 3apsiia B3aUMOJEHCTBYIOT B BakyyMme Ha pacctosinuu 0,1 M ¢ Takoi
K€ CUJION, KaK B ckunuaape Ha paccrosHuu 0,07 M. Onpenennure TU3JIEKTPUIECKYIO
MPOHUIIAEMOCTb CKUITUIAPA.

Bapuanr 5

3akoH Kynona. OTHOcUTENbHas JUAJIEKTPUYECKas IPOHULAEMOCTb CpEAbl. JIEKTpUYECKas
MOCTOSTHHASI.

JlBa 3apsna q1 = +3-107 K u g2 = —2-107 Kn HaxozsTcs B BakyyMe Ha paccTosHuu 0,2 M ApYT OT
apyra. Onpenenure HampsH>KEHHOCTh MOJISE B TOYKE, PACMOJIOKEHHOW Ha JIMHUM, COEIMHSIOIIEH
3apsapl, Ha pacctosHuu 0,05 M BIipaBo OT 3apsa qz.



Bapuanr 6

1. Tlorenuwmai - sHEpreTUYECKas XapaKTEPUCTUKA INEKTpUUecKoro noiis. Hamnpsixenue.

2. B HekoTopoii Touke mons Ha 3apsaxn 5-10”° K neiicrByer cuna 3-107* H. HaiiuTe HanpspkeHHOCTD
10JIs1 B ATOW TOYKE U OIPENEIUTE BEIUUHUHY 3apsi/ia, CO3/1a0LIEro MoJe, €CU TOUKA YJaJlIeHa OT
Hero Ha 0,1 M.

Bapuanr 7

1. HanpskE€HHOCTB 3y1eKTpudecKoro nosst. OQHOPOIHOE AIIEKTPUUYECKOE TOJIE.

2. Hanps:xeHHOCTB MoMs B KEPOCHHE, 00pPa30BaHHOI0 ToYeuHbIM 3apsanoM 10-107 Ki, Ha
HEKOTOPOM paccTosiHuu oT Hero paBHa 5 H/Ki. Onpenenure paccTosiHue ot 3apsijia 10 TaHHOU
TOYKHM HOJIs ¥ CHILY, C KOTOPOi HoJie eiicTByeT Ha 3apsan 3-10° K, nomemennblii B 1aHHYIO
TOUKY.

Bapuanr 8

1. Dnexrpuueckoe moe, ero cBoMcTBa. I'padpuueckoe n300pakeHUE AEKTPUUECKOTO OIS,

2. KakoBa HaHpsKEHHOCTD HIEKTPUUYECKOTO TOMIs, CO3IaHHOr0 ABYMs 3apsaaamu 6-107° u 2-10% Kn
B TOUKE, HaXoAdLIelcs Mex Iy 3apsiiaMu Ha pacctossHuu 0,03 M oT mepBoro 3apsijia Ha JIMHUH,
coenuHstoeH 3apsaael? Paccrosaue mexay 3apsaamu 0,05 M, 1 HAXOASITCSI OHU B CPEJIE C
JIUBJIEKTPUYECKOHN TPOHUIIAEMOCTBIO 2.

BapuanTt 9

1. 3akon Kynona. OTHocuTenbHas TU3JIeKTpUYecKas IPOHUIIAEMOCTh Cpeibl. DIIeKTpUYecKast
MOCTOSTHHASI.

2. B nosne Toueunoro 3apsaa 107 K 1Be Touku pacnonosxkensl Ha pacctosauu 0,15 u 0,2 M oT
3apsaa, Haliiure pasHOCTh MOTEHIIMATIOB 3TUX TOYEK.

Bapuant 10

1. TloreHuwmain - >HEpreTUYECKass XapaKTEPUCTHKA AIEKTpUIecKoro noiist. Hampsoxenue.
2.Hamps>keHHOCTh OTHOPOAHOTO JEKTPHUUECKOTO MO MEXy ABYMsI apauieTbHBIMU TUIACTHHAMU
3,0°10°B/m. TTox kakum HaIpsHKEHUEM HaXOMISATCS TJIACTUHBI, €CJIM PACCTOSIHUE MEX 1y HUMH 2,0
cMm?
Bapuanrt 11

1. 3akon Kynona. OTHOCHUTENBHAS TUAJEKTPUUYECKAs MPOHUIIAEMOCTh CPE/Ibl. DIEKTPHUIECKas
MOCTOSIHHAS.

2. Ha xakoM pacCTOSHMHM B BaKyyMe JBa OJMHAKOBBIX 3apsana 1o 0,6+108Kx 6ymyT
B3aUMOJIeiicTBOBaTH ¢ cuitoii 4,010 H? Kak n3MeHUTCS cuila B3aUMOACHCTBHS STHX 3apsa0B,
€CJIM PacCTOSTHUE MEXy HUIMH YMEHBIIIUTH B JIBa pa3za?

Bapuanr 12

1. 3akon Kynona. OTHOCHTENBHAS TUAIEKTPUIECKAs TPOHUIIAEMOCTh CPE/Ibl. DIIEKTpHIECKast
IIOCTOSIHHASL.

2.KakoBa HampspKEHHOCTH TOJIST B TOUKE, YAAJICHHON OT DIIEKTPUYECKOro 3apsiia Ha 12cM, ecnu Ha
paccrosHuH 9 cM oHa paBHa 1,6¢10°H/Kn?



Bapuanr 13

1. TloreHuman - HEPreTHYECKas XapaKTePUCTUKA dJIEKTprudecKkoro noist. Hanpspkenue.
2. Ompenenuth pa3sHOCTh MOTEHIMATIOB MEXKIY ABYMs TOYKaMH IO, 0Opa30BaHHOTO B BaKyyMe
ToueuHbIM 3apsioM 5,00108 Kn, ecriu paccTostaus ot 3apsiaa 10 3tux Todek 10 u 15 cm.

Bapuanr 14

1. 3akon Kynona. OTHOCHTENbHAS TUAIECKTPUUYECKAs IPOHUIIAEMOCTh CPE/Ibl. DIEKTPUIECKas
[TOCTOSIHHASI.

2. Toueunsiii >nexTpudeckuii 3apan 8,0010° Kn nomemen B TpanchopmaTopHoe Macno. Kakopbl
HaIpsHKEHHOCTH MOJI M MOTEHLIMANI B TOYKE, YJAJIEHHOU OT 3apsana, Ha 24 cM? OTHOCHUTEIBHYIO
JURJIEKTPUUECKYIO IPOHUIIAEMOCTh Macila IPUHSTh PaBHOM 2,5.

Bapuanr 15

1. Ilorenuman - sHEpreTUUECcKasi XapaKTEpUCTHKA dJIeKTpuueckoro noss. Hanpsbxenue.

2. ToueuHslii >nexTprueckuii 3apsz 8,010 Kt nomemnten B tpancdopmaroproe Macio. Kakosbl
HAIPSDKEHHOCTH IOJIS M IOTEHIMAJI B TOUKE, y/IaIeHHOM OT 3apsjaa, Ha 24 cM? OTHOCUTEIbHYIO
JTURIIEKTPUUECKYIO IPOHUIIAEMOCTh Macia MPUHATH paBHOM 2,5.

Tema 3.2 3aK0OHBI NOCTOSTHHOI'O TOKA

Buinonnenuenpakmuyueckux uHOUBUOYANbHBIX 3A0AHUL NO MeMe.

3.2.1 «Pewenue 3a0au na pacuem 31eKMpUecKux yenei npu pasiudHuix Cnocooax coeouneHus
nompebumeret, ¢ UCNONb308aHUeM 3akoH08 Oma 071 yuacmka yenu u O0Jisi NOJIHOU Yenuy.
Henu:

(dhopMHpOBaHUE U OLICHKA YMEHHI:

- IPOU3BOJUTD PACUET IICKTPUUECKHX IIETIeH MPU pa3IMYHBIX CIIOCO0aX COSTUHEHHsI TOTpeOuTeen
QJICKTPUYCCKOI'O TOKA,

- peuiaTh 3ala4u Ha OIIPEACIICHUC CUJIbI TOKAa C UCITOJIb30BAHUCM 3aKOHOB Owma IJIg y9acCTKa LCIu U
JJIA MMOJTHOH LECru, Ha ONPCACIICHNE DKBUBAJICHTHOT'O COIIPOTUBJIICHUA I PA3JIMIHBIX croco0oB
COGHHHGHHﬁ, C UCIIOJIb30BaHHUEM (I)OpMy.]'I 3aBUCHUMOCTHU COMMPOTUBJICHUA IIPOBOJHUKA OT
reOMCTPHUICCKUX pasMCpPOB U MaTCpHrajia MPOBOAHHNKA, MOIITHOCTHU 3JICKTPUYICCKOTO TOKA.

(dhopMupoBaHHE U OlIEHKA 3HAaHUS 3aKOHOB OMa TSl y4acTKa ey U JIs TIOJTHOM IeTH.

Ilpumep eapuanmog 3ad0anuii.



Bapmuanr 1. Hano: R1=6 Om Ro=5 Om

R, R R R3:4 Om R4:12 OMm
— F— lﬁi F—* Toxs HEPa3BETBJICHHOMN YacTH 1IENH paBeH 4A.
[ Haiitu: DxBUBaJIeCHTHOE COMPOTUBJICHUE LICTIH.

OO11ee HanpsKEHUE M HANIPSDHKEHUS Ha Ka)KJIOM CONPOTHBIICHHH. MOIIHOCTh Ha COMPOTUBIICHUH Ry,

Bapuanr 2.
Ra Hano: R1=2 Om R2=R3=15 Om
— R4=3 Om Rs=90 Om
= O6muiee ranpsxeane U=220B.
Haiitu: 5KBUBaJICHTHOE CONMPOTUBIICHUE TICTIH.
Ri R OO0111y10 CHIly TOKA U TOKH B OTAEJIbHBIXITPOBOAHHUKAX.
= MOoIHOCTh Ha CONPOTUBIECHUU Rs.
L
Bapuant 3
R JHano: R1=6 Om Ro=4 Om
A
i Rs=8 Om R4=15 Om
Ra R5:2 OM
DR* Uap=120B- ob1iee HampspKeHUE.
R HaiiTu: DxBUBaJIeHTHOE COMPOTHUBIICHUE IEITH.
o, Cuity TOKa JIO pa3BETBIICHUS U B KQXKJIOM PE3HCTOPE.
B ) MomHocTh Ha conpotuBiieHnd R1.
BapuanT 4
R,
Ra K.
A B
- |:|5

Hano: R1=12 Om R2>=4 Om R3=5 Om R4=7 Om Rs=13 Om

Oo6mee Hanpspxenne Uap=220B

Haiitu: O6mee conporuBierue 1eny. OOIIy0 CHITy TOKa UM CHJIy TOKa Ha KaXJIOM COTPOTHBIICHUH.
OO111yr0 MOIITHOCTH TETH.



Bapuanr S.
R

Hano: R1=2 Om
R>=4 Om
Rz=12 Om
R4=3 Om

Rs=6 Om

Cuna Toka Ha IEPBOM COIIPOTUBIIEHUM paBHa 12A.

Haiitu: obmee conporupnenue Beeil nenu. OOLIyo CHly TOKa M CHITy TOKA Ha KaXKJIOM Y4acTKe LEMu.

MomHocTh Ha conpoTHUBIICHHH Ra.

Bapuanr 6.
R3 RI
— A
L 1
R.
R, Fs
B
L
Bapuanr 7.
Ry R
A
Fs
E # .

Hano: R1=2 Om R>=15 Om
R3=4 Om R4=5 Om
Rs=4 Om

K toukam A u B nonano nanpspokenue 3B.
Haiitu: DxBUBaI€HTHOE CONTPOTUBIICHHE

nenu. Cuily TOKa Ha KaKJIOM CONPOTUBIECHUU U
00111y10 CHIy  TOKa. MomHocTh Ha
conpotusienue Rl.

Hano: R1=5 Om

R2=10 Om

R3:=4 Om

R4=6 Om

Rs=4 Om

K toukam A u B nonano nHanpsixenue 72B.

Haiitn: OxBuBasieHTHOe compotuBieHue nenu. OOmiee HampspDKeHHE M HAINpsHKeHHS Ha KaXIIoM

CONIPOTUBJICHUU. MomtHoCTh Ha CONMPOTUBJICHUN Ro.



Bapuanr 8. Mano: Ri1=1 Om

R, R, R2=1 Om

A (] R3=10 Om
k. - R4=8 Om
Rs Rs=1 Om

B

Cuna Toka B nepBoM pesuctope 104
Haiitn: OOmiee conpoTHBICHHE, HANpPsHKEHUE Ha 32)KUMaX IEMH, CHJIbI TOKOB M HANpPSDKEHUE HA
Ka)KJIOM PE3UCTOpPE, OOIIYI0 MOIITHOCTD LIEITH.

Bapuant 9. Jano: R1=2 Om

R>=4 Om

R3=3 Om

R4=6 Om

O6mee nanpsprkenue Uag=120B

Haiitu: Conporusnenue Bcell nenu; Cuiay TOKa A0 Pa3BETBICHHUS M B KaXIOM DPE3UCTOPE;
MouHocTh Ha conpotuieHue Ri.

Tema 3.3 DulekTpryeckuii TOK B pa3JIMYHBIX cpeaax
Omeemvl Ha 60NPOCHL NO Meme:
3.3.1 «Dnexmponuz»

Henu:

(hopMHpOBaHUE U OLIEHKA 3HAHUA:

- IPUPOABI DIIEKTPUUECKOIO TOKA B DJIEKTPOIUTAX;
- 3akoHOB Papazes I IEKTPOIIN3A;

- IPUMEHEHMS DIEKTPOIIN3a B TEXHUKE.

Hepeuenb 60npocoe:

Uto Takoe 3JEeKTPOIUTHI?
[IpuBenuTe mpUMEpPHI IIEKTPOITUTOB?
Uto Ha3bIBAIOT AJEKTPUUECKON AMCCOUUAINei?

HownRE

Kakue BemiecTBa, BXOJAIIUE B AJIEKTPOJIUTHI, IPU AMCCOLHUAIMH 00pa3yIOT MOJOKUTEIbHbBIE
WOHBI?

Uro npexacrasiseT cobOi TOK B 3JIeKTpoiuTax?

Uro Ha3pIBaeTCs 3JIEKTPOIUTOM?

Kak Ha3pIBalOTCS MPOBOAHMKH, CO3IAIOIINE DJIEKTPUUYECKOE IIOJE B AJIEKTPOJIUTAX?

Yro Ha3bIBaeTCs KAaTOAOM?

© oo NG

. UYro HaspIBaeTcsa aHOAOM?
10. Yto Takoe aHUOHBI?



11. Yro Takoe KaTUOHBI?

12. ITpou3Bea€T MU SNEKTPHUUECKUI TOK B JIEKTPOJIUTAX XUMHUYECKOE AeHCTBHE?
13. Kakoii Tok HE0OXOIUM ISl SICKTpoH3a?

14. Yto Ha3bIBaeTCs CTENEHBIO AJIEKTPUUECKOM TUCCOLHAIIU?

15. Tlepssiii 3akon Dapanes (ompenesicHue, Gopmyia).

16. Bropoii 3akon ®apanes (ompenesienue, Gopmyia).

17. Yrto Ha3zwBaeTcs uuciom Dapanesn?

18. Yto Takoe ANEKTPUYECKUU DKBHBAJICHT BellecTBa?

19. Yro Takoe XUMHYECKHI SKBHUBAJECHT BellecTBa?

20. Yro Oepércs B KadecTBe aHoNa Mpu padUHUPOBAHUU Meau?

21. YUro Oepércs B KadecTBE AJICKTPOJIUTA TPU padUHUPOBAHUU Meau?

22. Uro Takoe TajpbBaHOCTETHS?

23. Uro Takoe TaapbBaHOILIACTHKA?

24. B kaudecTBe Kakoro s3JekTpoja Oepércs u3lenue MpH TalbBaHOCTETUH?
25. BkadecTBe Kakoro ayiekTpojaa OepETcs u3aenane MpH AJIEKTPONOIUPOBKE?
26. Ha xakoM SBJI€HMHM OCHOBaHa 3JEKTPOIOJIHUPOBKA?

Tema 3.4. MaruuTHoe noJie

Buinonnenuenpakmuyueckux uHOUBUOYANbHBIX 3A0AHUL NO MeMe.

3.4.1 «Pewenue 3a0au na >1eKmpomazHemusm»

Henu:

(hopMHpOBaHHE U OIICHKA YMCHHIA:

-rpadguuecku U300pakaTh MAarHUTHBIE MOJIS MIPSIMOTO TPOBOJAHHUKA C TOKOM, KPYTOBOT'O TOKa U
COJICHOHM/IA, ITOCTOSIHHOTO MarHuTa;

- OIIpEeAENIATh MAarHUTHBIE TIOJIFOCA COJIEHOM 1A, HAIIPaBJICHUE JIMHUI MarHUTHOW WHIYKIIUH,
HaIpaBJIeHUE CHIIbI AMIIepa;

- pemaTh 3aJ1a4M Ha pacy€T cuiibl AMIiepa, MAarHUTHOW MHYKUIMHA, MAarHUTHOTO OTOKA, CUJIBI
Jlopenuia, paboThI MpU NIEPEMEIICHIUH TPSIMOJIMHEWHOTO MPOBOJHUKA C TOKOM B MATHUTHOM TI0JIC;
(bopMUpOBaHUE U OLIEHKA 3HAHUIA:

- CBOMCTB MarHuTHOTO TIOJIS;

- (pu3mveckol CylHOCTH MAarHUTHOM MHAYKIUH, cyibl JIopeHiia, 3akoHa Amrmepa;

- IEWCTBUSI MAarHUTHOTO TOJISl HA PAMKY C TOKOM;

Ilpumep eapuanmoeg 3ad0anuii:

Bapuanr 1
1. B npsmMosinHEeitHOM NpoBO/ie, paclooKeHHOM B Bo3ayxe, cuiia Toka 10 A. Onpenenuts

MHIYKIMIO MarHUTHOTO I0JIS 9TOTO TOKA Ha paccTossHUU 20 CM. OT IPOBOJHUKA.

2. U3 CKOJNBKHMX BUTKOB HaJI0 U3TOTOBUTH COJICHOUI O€3 cep/ieuHrKa JITUHON 4 CM., 4TOOBI IpU
cuiie ToKa 2 A BHYTpPH HET0 MarHUTHOE T0JIe UMeNo HampsbkeHHOCcTh 5000 A-/m?

3. Kaxkyro paboty coBepmnt TOK 4 A, €CIIi IPOBOJHUK ITEPECEUET MAarHUTHBIA ITOTOK, PaBHBIN
1,5 B6?

Bapuanr 2
1. Tlo kpyroBomy BUHTY paauycoM 10 cM. IUpPKyIUpyeT TOK 4 A.

Onpenenuts HaPsHKEHHOCTh U MHAYKIMIO MATHUTHOTO IOJIS B LIEHTPE BUHTA.
2. OmpenenuTs CUITY TOKa, IPOXOISIIETO 0 MPSIMOIMHEHHOMY IPOBOKY, €CIIH Ha PACCTOSTHUH

10 cM. oT Hero HanpsHKEHHOCTh MATHUTHOTO TOJIst TOKa paBHa 50 A-/M.



3. OmnpenenuTh MarHUTHBIN OTOK,IPOHU3bIBArOIIMIA mtomas 200 cv?, pacrnonoKeHHYI0

NEPIICHAUKYJISIPHO JIMHUSAM MarHUTHOW WHIYKIMH, €CITH HHIYKIIUS OTHOPOIHOTO
MarHuTHOTO ToJisg paBHa 25 To.

Tema 3.5 DyieKTpoMarHuTHAsE HHAYKIIHS

Buinonnenuenpakxmuueckux uHOUBUOYAIbHBIX 3A0AHUL NO MeMe:
3.5.1«Pewenue 3a0au Ha 31eKMPOMASHUMHYIO UHOYKYUIO»

Henu:

(hopMUpOBaHUE U OLIEHKA YMEHHI:

- OIIPEIENSITh HallpaBJIEHUE HHAYKIIMOHHOTO TOKa, UCIOb3Ysl paBuio JIeHua;
- pemarth 3aa4u, UCIOJIB3YS 3aKOH 3JIEKTPOMArHUTHONW MHAYKIIUU;

- pemiath 3a1aun Ha pacyéTr DJ{C caMOMHAYKIIMH, SHEPIMH MArHUTHOTO TOJIS
(dbopMHpOBaHUE U OLIEHKA 3HAHMIA:

- 3aKOHA AJIEKTPOMArHUTHON UHIYKIUU;

- BOBHUKHOBCHUA SI[C HWHAYKIOWHU IIPpU ABUXKCHUHN MTPOBOJAHNWKA B MAIrHUTHOM I10JIC.

Ilpumep eapuanmog 3a0anuii.
Bapuanr 1
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B kakom HampaBieHuH UAET TOK B paMKe, €CJIM Ha He€ IeHCTBYIOT CHIIbl AMIiepa,
n300pakE€HHbIE HA PUCYHKE.

2. Kakyto qymHy akTHBHOM YacTH JOJDKEH UMETh TIPOBOAHUK, YTOOBI ITPH MEPEMEIIEHUH €r0 CO

M -~ o~ .
CKOPOCTBIO 30;, NEePIEHIUKYISIPHO BEKTOPY MarHUTHON MHIYKLINH, paBHOH 0, 6 171, B HEM

HaBojmwiack DJIC uaaykiuu 45 B?

3. OHpCHGJ’IHTB CKOpPOCTb UBMCHCHUS CUJIBI TOKA B 00MOTKE QJICKTpOMAarouTa UHAYKTUBHOCTBIO

4 I'n, ecnu B Het Bo3Oyxnaetcs DJIC camounaykuuu, pasHas /00 B.

Bapmuanr 2
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1. Tlpumensis 3akoH JIeHIa, onpeaeTuTh HAPaBICHHE HHAYKTHBHOTO TOKa B KaTYIIIKE,
M300paXEHHON HA PUCYHKE.

2. OnpenenuTh JUIMHY aKTUBHOM YaCTH MPSMOJIUHEHHOTO MMPOBOIHUKA, II0 KOTOPOMY MPOXOJHUT TOK
cuioi 2, 5 A, TOMEmEHHOTO B OAHOPOJHOE MarHuTHoe moJje uaaykiueit 400 T, eciiv Ha HETro
neiicrByet cuna /00 H. [TpoBogHHK pacoyioskeH o yriaoM 40°k THHUSIM WHIYKITUH MarHUTHOTO
TOJIS.

3. OnpenenuTh MArHUTHYIO WHIAYKIIHIO B J)KEJIC3HOM CEPJICYHUKE DJIEKTPOMAarHuTa, 0OMOTKa
KOTOPOT0 UMEET ITUHY J cm U conepkuT S00 BUTKOB, €Cii cuiia TOKa B He paBHa (), 5 A.
OTHOCHTENbHAS MarHUTHAS IPOHHIIAEMOCTh skene3a pasaa 5000.

Bapuant 3
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1. Ha pucyHnke n300pakeHbl 3aMKHYTbI€ TPOBOJAHUKH, KOTOPBIE ABMKYTCS B OJHOPOJIHOM
MarHuTHOM Tiosie. OnpeenuTh HarpaBieHue HHAYKIMOHHBIX TOKOB B K)KJIOM HPOBOTHHKE.

2. OmpenenuTs UHAYKIIHIO MATHUTHOTO TIOJISL HA OCH COJICHOM A, cocTosmiero u3 200 BUTKOB,
eciu cuiia Toka B HéM paBHa /(0 A. Jliuna conerouna 13, 7cm.

3. DIEeKTPOH M MPOTOH, JBUTASICh C OJTMHAKOBBIMH CKOPOCTSIMH, BJIETAIOT B OJTHOPOJTHOE
MarHUTHOE TI0JIe IEPIICHINKYIISIPHO JIMHUAM HHAYKIUU. CpaBHUTH PauyChl KPUBU3HBI
TpPaeKTOpHi IIPOTOHA H ANEKTPOHA, €U Macca poTona 1,67 * 10 ?"ke, a Macca 3JIeKTpoHa
9,1 *10-31x.,

Bapmuanr 4

<4



1.

2.

3.

OnpenenuTts HallpaBJIeHUE BEKTOPAa MHAYKIMHA OJHOPOAHOIO MarHUTHOTO I10JIs, €CIH
AJIEKTPOH, BJIETEBIIMM B MArHUTHOE T10JI€ MEPIEHAUKYJIIIPHO JIMHUAM UHIYKLIMH, JBUTAJICS
10 TPACKTOPUH, YKa3aHHON Ha PUCYHKE.

Ha npoBonHuk ¢ akTuBHOM 1iuHOU 0,5 M, TOMEIIEHHBII B OJHOPOIHOE MarHUTHOE 10JIE
unnykuue 0,4 Tn, nevictyet cuia 2 H.OnpenenuTs CUily TOKa B MPOBOAHUKE, €CIIH OH
PacIoJI0XKeH NEPIEHANKYJIIIPHO JIMHUAM UHIYKIMY MAarHUTHOTO MOJIS.

W3 npoBoja U3roToBiieHa KaTylKa JUIMHOH 6,28 cm. OnipeaenuTh MarHuTHBIA NOTOK BHYTpU
KaTyIIKH, ecu e€ panuyc paBeH / cum, oHa coaepkut 200 BUTKOB | 110 HEW MPOXOIUT TOK 1
A. MarautHoe 1nosje BHyTpU KaTyIIKH CUUTATh OJJHOPOIHBIM.

Bapuanr §

1.

2.

w

OHpeI[eJ'II/ITB HaIlpaBJICHUC U Fpa(I)I/I‘ICCKI/I I/1306paSI/ITI> JIMHUW UHAYKIUHA MAariuTHOTO ITOJIsA
TOKa, TCKyIICTO 10 paMKe.

MaruutHas uaaykuus B 6pycke ctanu 0,75 7. Hanpsok€HHOCTh MAarHUTHOTO TIOJIS,
A
co3gaBaeMoro Tokom, 150 Y .OnpenenuTb OTHOCUTENbHY0 MarHUTHYIO IPOHULIAEMOCTh

CcTalin.
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Ha pucynke nan rpaduk Bo3pacTaHusi CUIIbI TOKA B KaTYIIKE MHIYKTUBHOCTBIO & [ H IpU
3aMbikaHuu nenu. Onpenenuts OJ[C MHIyKIMY, BOSHUKAIOIIEH B KaTyIIIKE.

Bapuanr 6
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1. Onpenennts, HanpasieHye cUIbl AMIepa, AeHCTBYIONIEH Ha MPOBOJAHKMK ¢ TOKOM B MATHUTHOM
moJie, n300pakEHHOM Ha PUCYHKE.
2. C KaKoi CKOPOCTBIO JBUKETCS MPOBOJHUK B BO3AYXE MEPIEHAUKYIISPHO K TUHUSAM HHTyKIIUU
" A
MarHMTHOI'O NOJIsl, HANPSHKEHHOCTh KOTOPOIO 1000M, €CJIM MEXJly €ro KOHLIaMU BO3HUKJIA Pa3HOCTh

MOTEHIMaNIoB, paBHas (),2 B. JliinHa akTMBHOM 4acTH MPOBOJHUKA paBHa 20 cM.
3. OnpenenuTh YHEPTUI0 MATHUTHOTO TIOJIS KaTyIIKH, coctosieii n3 200 BUTKOB, €CIIU MPH CUIIE
TOKa 4 AB HEel BOZHMKAET MAarHUTHBIN MTOTOK, paBHbIN (0,01 BO ?

Paznea 4. Kone6anus u BOJTHBI

Tema 4.2 DileKTPOMATHUTHBIE KOJIEOAHUS U BOJHBI
Buinonnenuenpakmuyeckux uHOU8UOYanbHbIX 3A0AHUL NO Meme:

4.2.1 «Pewenue 3a0ay Ha HAX0dCOeHUe NepUoOa U CKOPOCMU pacnpocmpaHensl
INEKMPOMASHUMHBIX BOTIHY

Henu:

(hopMUPOBaHHE U OIICHKA YMCHHUIA:

-popmynupoBath noHsTHE (ha3bl KOIeOaHU;

- pemarp 3aJa4y Ha ONpe/eeHue Mepruo/ia MEKTPOMArHUTHBIX Konebanuii (hopmyna Tomcona), Ha
oTpesieNIeHHe CKOPOCTH PacIpOCTPaHEHHUs 3JIETPOMAarHUTHBIX BOJIH;

(hopMUpOBaHUE U OLIEHKA 3HAHUIA:

- CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH;

- (pu3mYEeCcKUX MPOIECCOB, MPOUCXOSIINX B PATUONIPUEMHBIX H PAAHONEPEIAIOINX YCTPOUCTBAX;

Ilpumep sapuanmoe 3a0anuii:

Bapuanr 1
1. OHpGHGJ’II/ITI) AJIMHY JJICKTPOMAIrHUTHBIX BOJIH B BO3AYXC, H3JTy4YaCMbIX K0J1€0aTeIbHBIM

KOHTYpoM eMKOcThl0 3 H® u wmHAaykTuBHOCTBIO (0.0012 I'H. AKTHBHOE CONPOTHBIICHHE
KOHTYpa IPUHATH PaBHBIM HYIJIIO.

2. KonebarenbHbIIl KOHTYp HM3JIy4aeT B BO3/yX€ 3JEKTPOMarHUTHbIE BOJHBI JUIMHOW 300 M.
OnpenenuTh  ANEKTPOMArHUTHYIO  €MKOCTh  KOJIEOATeNIbHOTO  KOHTYpa, €Cld  €ro
MHIYKTUBHOCTB paBHA 5 HI'H. AKTUBHOE COMPOTHUBIIEHUE KOHTYpa HE YUUTHIBATD.

Bapuant 2
1. Ha xakyroo /uMHy BOJHBI OyA€T pPE30OHHUPOBATH  KOJIEOATENbHBIM KOHTYp, B KOTOPOM

VMHJyKTHBHOCTh KaTyIIKH paBHa 8 MKI'H, a emKkocTh KoHJeHcaTopa 20 HD?

2. KoneGarenbHbIN KOHTYp HM3JIy4aeT B BO3/AyX€ 3JEKTPOMAarHUTHbIE BOJHBI JuinHOW 300 M.
OnpenenuTs MHIYKTUBHOCTH KOJIEOATEIbHOIO KOHTYpA, €CIU €ro eMKOCTh paBHa 5 MKOD.
AKTHBHOE CONIPOTHBIIEHUE KOHTYPA HE YUUTHIBATb.



Tema 4.3 BosiHoBasi onTHKa
Buinonnenuenpakmuueckux uHOUBUOYANbHBIX 3A0AHUL NO MeMe.

4.3.1 «Pewenue 3a0au na onpedeieHue 3a8UcCUMOCU MeXHCOY ONUHOL BOHbL U YACTOMOI
9/1eKMPOMASHUMHBIX KOJeOAHULL»

Henu:

(hopMUpOBaHUE U OLIEHKA YMEHHI:

- (opmynMpoBaTH MOHATHS KOTEPEHTHOCTH M MOHOXPOMATUYHOCTH BOJIH;

- pelaTth 3aJa4M Ha ONpeieNieHUE 3aBUCUMOCTH JJIMHON BOJIHBI U YaCTOTOM JIEKTPOMATHUTHBIX
KOJIEOaHMIA;

- peuiaTh 3aga4u C UCIIOJIb30BAHUEM 3aKOHOB OTPAXCHUA U IMPEJIOMIICHHA CBETA.

(dbopMHpOBaHUE U OLIEHKA 3HAHUMA:

- BOJIHOBOM IIPUPO/IBI CBETA;

- npuHumna [roirenca;

- (pu3UYeCKyI0 CYNIHOCTH SIBJICHUS MHTEp(EpEeHITUN 1 TUDPAKITIH.

Ilpumep eapuanmoes 3ad0anuil.

Bapuanr 1

1. JlnuHa BOJIHBI KPACHOTO CBeTa B BakyyMme paBHa 750 HM.Onpenenuts4actoTy KojaeOaHmi
B BOJIHE KPAaCHOI'O CBETA.

2. OnpenenuTh ONTHYECKYIO TUIOTHOCTH (a0COMOTHRINTIOKA3aTEIBIIPEIIOMIICHHS ) CTEKIIA,
€CIIY JUTMHA BOJIHBI )KEJITOT0 U3JIy4yeHHsI B HEM paBHa 325 HM U 3Heprus (GOoTOHA ITOTO
usnydenus 3,4 <1019 [Ix.

3. Kak 00bsACHUTD MPUYMHY H3ITyUSHHsI CBETa PA3IMYHBIMH TEIaMu?

Bapuanr 2
1. JInuna BoaHbl romy6oro cBera B Bakyyme 500 HM, a B nnepune 340 um.OnpenenuTsb
CKOPOCTb PacCIpOCTPAHEHUs AIEKTPOMAarHUTHBIX BOJIH B TJIULEPUHE.
2. Ckonbko (hOTOHOB BlC UCIyCKaeT 3JeKTpUUecKas JJaMIa HaKaJIuBaHUs, T0JIe3Has
MOIIIHOCTH KOoTOpoil 60 BT, ecnu cpenHss JyIMHA BOJHBI U3IyYeHUsI COCTaBIsAET 662 HM?
3. Kak pacnpoctpaHsercsi CBeT B ONITHUECKU OJJHOPOAHOM cperie?

Bapuant 3
1. JlmmHa BOJIHBI XKEJITOTO cBeTa B Bakyyme 580 HM, a B )kuakoM OeHzona 386 um. OnpenenuTsb
ONTUYECKYIO TUIOTHOCTH O€H301a.
2. OmnpenenuTth YHEPTUIO KBAHTA 3€JICHOTO CBETA, JTMHA BOJHBI KOTOPOTO B Bakyyme paBHa 510
HM.
3. MoXeT i1 Tpou30MTH U3MEHEHHE JITTMHBI cBeTOBOM BOJHBI 500 HM Ha 400 HM TIpH HIepexo/ie
CBETOBOTO M3ITyYEHUs U3 CPeJibl, OTIIMYHON OT BaKyyMa, B BaKyyM?

Bapuanr 4

1. /Inuna BonHBI GUOJIETOBOrO cBeTa B BakyyMe paBHa 400 HM.OnpeenuTs AJIMHY BOJIHBI
JTOr0 U3JIyYEHHUs B IParolleHHOM KaMHe TOIa3e, €CJIA €ro ONTUYECKas INIOTHOCTh paBHA
1,63.

2, OmnpenensiTh YaCTOTY dJEKTPOMArHUTHOTO U3ITyYeHMs, JHEPTUsl KBaHTa KOTOpOro pasHa 3,31+
1071 JT. BeI3bIBaeT 11 5TO U3JTyUeHHE CBETOBOE OLIYIEHUE y YETOBEKa?

3.Mory TIHpa3HOIBETHBIE N3ITyYSHHUS UMETh OIMHAKOBBIE YacTOTHI?O M HAKOBBIE JTJIHHBI
BOJIH?



Bapuant 5
1. Ckakoil CKOPOCThIO PAaCIPOCTPAHSIOTCS DIEKTPOMATHUTHBIE BOJIHBI
BKEJPOBOM MacJje, ONTHYECKas INIOTHOCTh KOToporo papHal,516?
2. CxonbKo (POTOHOB KPacHOIO M3IIydeHHs, yacToTa kotoporo 4 - 1014T',naxoxurcaBlMm ero
ny4a?
3. BbI3bIBaeT 1 CBETOBOE ONIYLICHHE Y YEIOBEKa AJIEKTPOMAarHUTHOE U3Ty4eHHE, YacTOTa
Kone6anuii kotoporo 101# I'n? 1015 I'ny?

Bapuanr 6
1. OnpenenuTs ONTUYECKYIO TNIOTHOCTH CPE/Ibl, B KOTOPOMCBETPACTIPOCTPAHSIETCS CO CKOPOCTHIO
200000 xm/c.

2. Bo ckobKO pa3 PHEprusi KBaHTa U3ITyYCHHs (PHOIETOBOTO CBETa OOJIbIIIEe YHEPTUU KBAHTA
M3JTy4EHHS KPaCHOTO CBETA, €CIIM JUIMHA BOJIHBIB BaKyyMe (puoneTosoro ceera 44= 400 HM, a
KpacHoro ceera 4, = 750nm?

3. 3mensiercs Jin 3HEprusi GOTOHA MPU TMEpexoie U3 OJAHOMCpenbl B Apyryr? [Touemy?

Paznen 5. KBanroBasi pusuka

Tema 5.1 KBanToBasi onTuka

Buinonnenuenpaxmuueckux uHOUBUOYAILHBIX 3A0AHULL NO MeMe:
5.1.1. «Pewenue 3a0au na snewnuil pomosgpgexmy»

Henu:

(dbopMHUpOBaHKE U OIICHKA YMCHHUI:

- pemarp 3aJa4u C UCIOJIb30BaHUEM ypaBHEHUs (oTod((dekTa; Ha BEIYMCICHUE SHEPTHH U UMITYJIbCa
dhoToHa;

(hopMHUpOBaHHE U OIIEHKA 3HAHUN:

- KBAHTOBOM MPUPO/IBI CBeTa, TUnoTe3sl [1nanka;

- 3aKOHOB BHeIIHETo GoTtorpdexra;

- ypaBHeHMs DHHIITeNHHA U1 poTodddekTa.

Ilpumep eapuanmog 3a0anuii.

Bapuant 1
1. Ompenenute AMMHY BOJHBI KpacHOW rpaHulbl ¢otorddekra nias nuHka. Paborasbixona

AJIEKTPOHOB U3 IIMHKa paBHa 3.74 »B.
2. Dueprus Qorona pasHa 6.4-1071° JIx. Omnpenenure 4YacToTy KoneOGaHWl IS 3TOrO
U3ITy4EHUs.

Bapuant 2
1. Kakoii nomkHa OBITH JJMHA BOJHBI M3IYYEHHUS, MAJAIOLIET0 Ha CTPOHIUM, YTOOBI INpH

poTosddexTe MakcUMaNbHAs KHHETUYECKas SHEPTHs 2JeKTPOHOB paBHsnach 1.8:10719 Jx?
Pabota BbIX0/1a 3JIEKTPOHOB U3 CTPOHIUS paBHa 2.28 3B.

2. MoxeT ¥ CBET ¢ JIUHOM BomHbI 5.5-1077M BeI3BaTh (POTOIPPEKT cepedpsHOro Karona?
KamueBoro xatoma? PaboTa BeIxoma katomoB u3 cepedpa pasHa 4.31 5B, u3 xamus — 2.15 »B.



Bapuanr 3
1. Kpacnas rpannna ¢pororddexra y HaTpust Ha Boibppame paBHa 590 HM. Onpenenuts padboty

BBIXO/Ia AJIEKTPOHOB Yy HaTpus Ha BoJb(pame.
2. OmpenenuTs SHEPTUIO KBaHTA 3€J€HOT0 CBETA, JUIMHA BOJHBI KOTOPOTO B BakyyMe paBHa 510
HM.

Bapuanr 4
1. Onpenenuth MakCHUMaJbHYIO CKOPOCTb BbUIETa (DOTODJIEKTPOHOB M3 KAJIWsS MPH OCBEIICHUH

€ro ynbTpaduoIeTOBbIM U3IydeHrueM ¢ AnuHoi BoiHbl 200 HM. PaGoTa BhIX0/a 3JIEKTPOHOB
u3 Kanus paBHa 2.26 3B.

2. byner mu wnHaGmomatbess (HOTOdPGEKT MPU OCBEIICHHUH Kajdusg CBETOM JUIMHOW BOJIHBI
7-10~7m? PaboTa BbIXO/Ia JIEKTPOHOB M3 Kallus paBHa 2.26 3B.

Tema 5.2 @u3zuka aToMa M1 AaTOMHOT0 siAPa
Buinonnenuenpaxmuueckux uHOUBUOYAIbHBIX 3A0AHUL NO MeMe:

5.2.1 «Pewenue 3a0au Ha cocmasienue ypagHeHull 10epHbIX peaKyuiiy
Henu:

(dhopMUpOBaHHE U OLICHKA YMEHHI:

- pemiaTh 3aJa4u Ha UCTIOJIh30BaHUE 3aKOHOB PAJIMOAKTHBHOTO Pacraia;
- pelaTth 3aa4y Ha COCTaBICHUE YPABHEHU AICPHBIX PEaKIUH.
(dbopMHEpOBaHKE U OIICHKA 3HAHUI:

- CyIIHOCTH onbITOB Pesepdopra;

- Mmozenu atoma Pesepdopnaa u bopa;

- CYIIIHOCTH PaAHOAKTUBHOCTH.

Ilpumep sapuanmoe 3a0anuii:
Bapuanr 1
1. OnpenenuTh HEPTHUIO CBA3H Spa aToMa uTus ' 3Li.
2. Haspats npomymennyio gactuiy: ~%7N +4,He + 1,1MoB= 130 + 2. OO6bsacHuUTE, uTO 3anMCaHO
ITOU AEPHON peakuuen?

Bapmuanr 2
1. HassaTs mpomymienHyto dactumy: ' sLi + ? = 2 4 ,He + 17,3 MaB. O6bACcHUTS, YTO 3aMHMCAHO
ITOM SAEPHOMN peakuuen?
2. Hammcats ypaBHEHHE CICAYIONICH SACPHON peakiuu: OepriInii-9 morjomaer anbha-4acTuiy u
1oCJIe ATOTO pacnajaercs Ha yraepo-12 u HeHTpoH.

Bapuant 3
1. Hanucats ypaBHEHHE peakiiu: a30T-13 pacnagaercs Ha yriiepoa-13 v Mo3uTpoH, Npu 3TOM
ocBoOoxmaercs 1,2 MaB.
2. HasBats nponymennyio gactumy: 22 13Al + 126C = 3417Cl + 4 ,He + 28,2 M»B. O6BACHATS, 4TO
3aucaHo 3TOH siAepHOM peakiuen?



Pasnen 6. CoBpeMeHHasi HAyYHAsi KADTHHA MUPA

Oyenka 6binoIHe s pehepamos Ha memy:

6.1 «Hcnonvzo6anue 0CHOBHBIX NOIONHCEHUI U 3AKOHO8 PUUKU, NPUMEHUMENbHO K 6Y0yujell
npogheccuu cmyoenmos»

Lenu:

(dhopMUpOBaHKE U OLIEHKA YMEHUS OMKCHIBATh COBPEMEHHYIO HAyUHYI0 KapTUHY MHpA.
(dbopMHUpOBaHKE U OIICHKA 3HAHUSI OCHOBHBIX 3TAIlOB Pa3BUTHS HAYYHOH KapTHHBI MHpA.

10.
11.
12.
13.
14.

15.
16.

17.
18.

19.
20.

21.

22.

23.

6. DK3amMeHallHOHHBbIE BONPOCHI MO (PU3NKe

JIBrm>xeHne Touku U Teia. Ilonokenue Tena B mpocTpaHCTBE. BEKTOPHBIE BETNYHHBI.
JlelicTBUs HaJl BEKTOPaAMHU.

Onucanue neuxenus. [lepemenienue. Cucrema orcuera. CKOpOCTb NPSIMOJIMHENHOTO
PABHOMEPHOTO JABUKECHUS.

YpaBHeHUE NPSIMOIUHEHHOTO paBHOMEPHOTO ABMXKEHUsA. MTrHOBEHHAs: CKOpoCTh. ClioxkeHune
CKOpPOCTEH.

Yckopenue. J[BUkeHuE ¢ MOCTOSHHBIM YCKOpeHHeM. CKOpOCTh IPU JBUKEHUHU C
IIOCTOSIHHBIM YCKOPEHHEM. Y PaBHEHUE JBUKEHUS C IIOCTOSHHBIM YCKOPEHUEM.
CBobosHOe naieHue Tena. J|BiKeHne ¢ MOCTOSIHHBIM YCKOPEHHEM CBOOOTHOTO TTa/ICHHSL.
OcHoBHOEe yTBep:k/ieHue MexaHuku. MatepuanbHast Touka. [lepBriii 3akoH HploToHa.
Cuna. CBsi3b MEXly YCKOpeHueM u cuiioil. Bropoit 3akon Herotona. Macca. Tpetuii 3akoH
HeroTona.

Cunsl B mpupone. 3akoH BceMupHoro Tsarorenus. Cuia tsokectu. Bec Tena. HeBecoMocTs.
Hedopmarus u cuna ynpyroctu 3akoH ['yka.

NMmynibe MaTepranbHON TOUKH. 3aKOH COXPAHEHUS UMITYJIbCA.

Pabota cuibl. MolHOCTB. DHeprusl.

Kunernueckas u noreHuanbHas sHepru. Kunerndeckas 3HEprus U ee U3MEHEHHE.
[loTeHunanpHas 3HEPIrUs. 3aKOH COXPAHEHUS] SHEPTUH.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM Teopun. PazmMepsl Monekyn. Macca
MOJIEKYJI.

BbpoyHoBckoe nBmxenue. Cuibl B3auMoeiicTBus Mosekyia. CTpoeHue ra3oo0pas3HblX,
KHUJKUX U TBEPJBIX TEIL.

N neanpHblii ra3 B MOJIEKYIIIPHO-KUHETUYECKON TEOPUU.

OcHOBHOE yTBEp:K/IeHUE MOJIEKYJIIPHO-KMHETUUECKOI Teopun. TemnepaTypa U TEII0BOE
paBHOBecHe. AOGCOIIOTHAs TeMIlepaTypa.

YpaBHEHHE COCTOSIHUSA UACAIBHOTO rasa.

Kpucrannuueckue u AmMopdusie Tena. ["azoBsie 3akonbl. M3omponeccsl. Kunenue.
BrnaxnocTs Bo3ayxa.

Haceimennsiit nap. 3aBUCMMOCTD 1aBJIE€HUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPHI.
OcHOBHbIE OHATUS TEPMOAMHAMUKH. BHyTpeHHss sHeprus. PaboTa B TepMoIuHAMUKE.
KonnuecTBo TemIoTsI.

HeoOxonumocTs mpotieccoB B npupoje. [IpuHIunb! elicTBUS TEIIOBBIX ABUTAaTEeH.
KoaddunmenT noneznoro qeicTBUS TEIIOBBIX IBUTaTeNEH.

DNEeKTPUUECKUH 3apsj U AIIEMEHTapHbIE YaCTUIIbl. 3AKOH COXPaHEHMSI DJIEKTPUUECKOTO
3apsna.

OCHOBHOM 3aKOH 3JIEKTPOCTAaTUKU- 3aKOH KyioHa.



24.
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29.

30.
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bnunzkoaeiicTBre U ACMCTBUE HA pACCTOSIHUU. DJeKTpuueckoe nosie. HanpskeHHOCTh
3IEKTPUYECKOT0 NoJI. [IpuHIuUII Cyneprno3unuu nojen.

[IpoBOAHMKY M TUANEKTPUKH B 3JIEKTPOCTATHUECKOM IOJIE.

Onexrpuueckuid Tok. Cuiia Toka. ¥ cinoBus, He00X0UMbIE AJIs CYILIECTBOBaHUS
ANEKTPUYECKOTO TOKA.

Onexrpuueckue uenu. [locienoparenpbHoe U napajuIeIbHOE COEIUHEHNE TIPOBOIHUKOB.
PaboTa 1 MOUTHOCTH MOCTOSIHHOTO TOKA. DIEKTPOABIKYIIas cuia. 3akoH OMa JIJIsl TOJIHOM
LENH.

DnexTpuyeckas IPOBOAUMOCTD PAa3JIMYHBIX BEIIECTB U METAJUIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS IIPOBOJIHMKA OT TeMIiepaTrypbl. CBEpXIIPOBOIUMOCTb.

DneKTpUUECKU TOK B MoynpoBoaHukax. [TomynpoBoguukoBslil tuon. TpaH3ucTopsl.
DNEeKTPUYECKHI TOK B BakyyMe. J{noz. DIeKTpoHHbBIE TyYKH. DJIECKTPOHHO-Ty4UeBas TpyOKa.
ONEKTPUYECKUN TOK B )KUIKOCTSIX. 3aKOH JIEKTPOJIN3A.

BzaumopeiictBue TokoB. MaruuTHoe noJie. Bektop MarHuTHOM MHAYKUMH. JIMHIN
MarHMTHON MHIYKLHUU.

Cuna Amnepa. [Ipumenenue 3akona Amnepa. Cuiia JlopeHia. MarHuTHele cBoOCTBa
BELIECTBA.

OTKpbITHE 3JIEKTPOMAarHUTHOM MHAYKIMU. MarautHoe nose. IIpasuio Jlenna. 3akon
NEKTPOMAarHUTHOW MHIYKIIUH.

Camounnykuusa. MHAYKTHBHOCTb. DHEPIHsl MATHUTHOTO IOJIA TOKA. DJIEKTPOMATHUTHOE
ToJIE.

CBobOoaubie kKoeOaHus. BeIHy)IeHHbIE KOIeOaHMUs.

[IpeBparienue sanepruu npu konedanusx. Pesonanc.

CB0OO/IHBIEC U BBIHYKACHHBIC dJIEKTPOMarHUTHEIE Koebanus KonebarenpHbIi KOHTYD.
AHanorust Mexxay MEXaHMYeCKUMHU U 3JIEKTPOMArHUTHBIMU KOJIEOaHUSIMU. Y paBHEHHUE,
OTHCHIBAIOLIEE MTPOLIECCH B KOJIEOATEIbHOM KOHTYpE.

[IepeMeHHBIN JIEKTPUYECKUN TOK. AKTUBHOE CONIPOTUBIICHUE.

Kongencarop B 1enu nepeMeHHOro Toka. Kartyiika HHIYKTUBHOCTH B IIEMH IEPEMEHHOTO
TOKa. ABTOKOJIEOaHHUS.

['enepupoBaHue 37€KTPUUECKON IHEPTHH.

Tpanchopmaropsl. Ero npumenenue.

[Ipon3B0OICTBO U HUCIIOJIB30BAHUE AIIEKTPUUECKON SHEPTUH.

Ilepenaua anexTposneprun. IH(HeKTHBHOE UCTIONB30BAHUE IITEKTPOIHEPTUH.

BonnoBble siBneHus. PacnpocTpaHeHne MEXaHUYECKUX BOJIH. 3BYK.

OneKTpOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

N3o6perenue paano A.C.Ilonossim. [Ipunnuns! paguocsssu. [Ipocreiimumit painonpueMHUK.
3akoH npenomieHus. [TonHoe oTpaxenue.

JIunza. ®opmyna ToHKOM IMH3BI. [locTpoenue n3o0pakeHus B JMH3E. Y BEIMUEHUE JTUH3BI.
Jucnepcus cBeTa. DKCIEpUMEHTalIbHOE OTKpbITHE Hpl0TOHA.

WuTepdepeHiys MeXxaHn4eCKUX BOJH U CBETa.

Hudpaxius. Judpakumonnas pemerka. Judpakuns MexaHUUECKUX BOJIH U CBETA.
ITonepeunocts cBeTOBBIX BOJIH. [lonsgpuzanus cBera. DIeKTpOMarHuTHas TEOPHsI CBETA.
Bunel n3nyuennii. Ucrounnku ceera. Criektp. CniektpaibHble annaparbl. CeKTpabHbIN
aHau3.

WndpakpacHoe u yiabTpadroneToBoe n3ydeHus. PEHTTeHOBCKUE JTydH.

3apoxeHue kBaHToBoi Teopuu. ®oTordext. POTOHBI.

OmnsiT Pezepdopna. Anepnas monens aroma. KBantosbie noctynats! bopa.






