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1. HEJIb U 3AJJAYN OCBOEHU A IUCHUITJIMHBI

Heabro n3ydyenus kypca “@usnuka” MHOCTPAHHBIMHU CIIYIIATEISIMH SIBISETCS NPaBUIbHOE
IpPEACTAaBICHUE O COBPEMEHHON HaydyHOW KapTMHE MHpa, O €ro MaTepualbHOCTH U
MIO3HABAEMOCTH TPHU HM3JIOKEHUH Y4eOHOro MaTepuana 1o (u3uke, MpeIMETHONH IpaMOTHOCTH,
OCHOBAHHBIX Ha 3HAHUX, YMEHUSAX U HAaBbIKaX, KOTOPbIE OHU MIPUOOPETYT, U3ydas JEKCHUECKUe
KOHCTPYKLIUU PYCCKOTO S3bIKa, U 0a30BbIe MOHATUS M 3aKOHbI (pusuku. [lomyueHHbIE 3HAHUS B
JAJIbHEHMIIEM MOTYyT CIIOCOOCTBOBAaTh IPHOOPETEHUIO 3HAHUM MO (QU3MKE NpU H3YyYEHUU
o0mienpodecCHOHANBPHBIX U CHEIHMAIbHBIX IUCHMIUIMH B PEIICHUH NPAKTUYECKUX 3a1ad, a
TaKXe B IPUOOPETEHUH OIbITA [10JIb30BaHMsI HH(OPMALIMOHHBIMHI CUCTEMaMHU.

3agaun u3yyeHus TUCHUIIMHBI — Pa3BUTUE HABBIKOB BIIAJICHUSI OCHOBHBIMHU MTOHSATHUSIMH,
TEPMHUHAMH W KOHCTPYKIIMSIMH PYCCKOTO s3bIKa, HEOOXOAMMBIMH TIPH H3YYCHUH Kypca
«Du3nKkay; U3JI0KCHUE TCOPETHUECKUX M MPAKTUYCCKHX OCHOB (DM3UKU Ha PYCCKOM SI3BIKE,
NpoBEpKa MOHMMAHUS YCBOCHHBIX 3HAHHM Ha MPUMEPE PEHICHHS KOHKPETHBIX (U3UYCCKHUX
3aj1a4, B Pe3y/IbTaTe Y€ro Y HHOCTPAHHOT'O CIIYIIATENsI MOTYT ObITh COPMHPOBAHBI CIICIYIOIINE
KOMITCTCHIIHH
[MpodeccronanbHbie
® UHOCTPaHHBIA CTYIECHT CMOXET MPEIOCTABISTh JaHHbIC (PU3MYECKON HAYKU B YCTHOH W
MUCHhMEHHOU (hOpME Ha PYCCKOM SI3BIKE M UCITOJIB30BATh €€ B MPOPECCHOHATBHOU cdepe;
® HHOCTPAHHBIN CTYJCHT MOXET UCIIOJIb30BATh MOHATHS U 3aKOHBI (DHU3UUCCKON HAYKH IS
OCBOCHHSI OCHOBHBIX 00pa30BaTENIbHBIX MPOrpaMM B PocCCHIICKMX By3ax Ha PYCCKOM
SI3BIKE;
YHuBepcanbHbIe
CIOCOOHOCTh K CAMOOPraHU3aIMU B TIPOIIECCE 00YUCHUS;
oOyiajjaHie YMCHHMSMHU M HaBBbIKAMH K TIOJb30BAHUIO HMCTOYHUKaMH (OMOIMOTEKA,
WuTepHeT-pecypcehl) 1t coopa, 00paboTKH U aHAIM3a WH(OPMAIINK;

ConunanbHO-JIMYHOCTHBIE

e CroCOOHOCTh K COIHAIbHO-KYJIbTYPHOMY U Y4eOHO-HAYYHOMY OOIIEHHMIO Ha PYCCKOM
SI3BIKE;

® CIOCOOHOCTh OPTraHW30BaTh M YYacTBOBaTb B OKCIEPUMEHTAJIBHBIX paboTax B
MHTEpPHALMOHATIBHON IpyMIIe;

® CIOCOOHOCTHh TOJIEPAHTHO MO3UIIMOHUPOBATH ceOs W a/eKBATHO OIICHMBAaThb MHEHUE
JPYTUX CITyIIaTeNel Py COBMECTHOM padoTe B MHTEPHALMOHAIBHOM TPYIIIIE;

® CIIOCOOHOCTH 3aHUMATh aKTUBHYIO MO3UIIHIO MTPH PadOTe B KOMAH/IE;

JL1st u3ydeHusi AMCUMILIMHBI HCNIOJIB3YIOTCS Clenyromue (GopMbl 00yueHus.

o IIpakTnuyeckue 3aHATHS HANPABICHBI HAa 3aKPEIJICHUE TEOPETHUUECKUX 3HAHUM IyTEM
pelieHys 3ajad M BBINOJIHEHUS YIPaKHEHUH, a Takke (OPMUPOBAHHE HABBIKOB
CaMOCTOSITENIbHON PabOThI O] PyKOBOJICTBOM IPEIO1aBaTesl.

o JlaGopaTtopHble padoTbl HEOOXOAWUMBI JIi 3HAKOMCTBA C TpuOOpamMu, IS
(dopMHpOBaHUsT HAaBBIKOB AKCIEPUMEHTANBbHOM pabOThl M MPUOOPETEHHs] NEPBUYHBIX
HABBIKOB HAYYHOI'O UCCIICAOBAHU.

o CaMmocTosiTeIbHAsi BHeAyIMTOPHasi padoTa HampaBiieHa Ha NMPUOOPETEHHE HAaBBIKOB
CaMOCTOSITENIbHON palboThl ¢ y4eOHOU JuTepaTypol, BBIIOJHEHHUEM HHAWBUYaTbHBIX
3aJaHui (perieHue 3a1a4), MoJAroTOBKONH HH(POPMAIIMOHHBIX TPOEKTOB U MPE3eHTALUH.

o Texkymuili KOHTPOJb ITO3HABATEIBHOW ACATENBHOCTH CIIyLIATENIed OCYLIECTBISAETCS B
TECTOBOM (hopMme U B (hopMe YCTHOTO OMpoca.

o0 JK3aMeH IPOBOAUTCA B YCTHOM opMme 1Mo BceMy MaTepHualy 3y4aemoro Kypca.
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JInst  ycHemHoro OBJAJEHUS TEOPETUYECKHUMHU 3HAaHUSIMA M MPaKTUYECKUMH YMEHUSIMU
UCIOJIB3YIOTCSl CIIEAYIOIINE MaTepHalbl: aJalTHPOBAaHHBIE yueOHBIE MOCOOMS, KypC JEKLIUH,
METOJIUYECKHUE MTOCOOUS, BUACOMATEPUAIIBI.

2. IEPEYEHbD IINTAHUPYEMBIX PE3YJIBTATOB ObYUYEHUA

NHocTpaHHbIi CitylmiaTesb JOJHKEH:
3HATh:
- OCHOBHbIE (PU3NYECKUE BEIIUYNHBL;
- HEKOTOPBIC MTPOU3BOIHBIC (PU3MUECKHUE BEITMYNHBI,
- €IMHUIIBI U3MEPEHUSI TUX BEJIUYHH;
- cuctemsbl enuan CU u CI'C;
- MpocTeimue Gu3ndecKue mpudopHl.
YMeTh:
- CTaBUTh U OTBEYATh HAa BOIPOCHI [0 U3yYECHHBIM TEMaM,
- MPaBWJIBHO YWTATh, IPOU3HOCUTHh M KPATKO 3aMUCHIBATH SIUHUIIBI U3MEPCHHS H3y4CHHBIX
bu3nYECKUX BENUYHH,
- TICPEBOAWTH CJAWHHUIIBI M3 OHOW CHCTEMBI B JPYTYI0O M B HEKOTOpPHIC BHECHUCTEMHBIC
€IMHHUIIbI,
- IPOU3BOJIUTH U3MEPECHHS MPOCTEHIITMH U3MEPUTEIIBHBIMU TIPUOOpaMHU.
BJIa/IeTh
- HaBBIKAMU YCTHOW W IHCHMEHHOM KOMMYHHKAIIMM B TpodecCHOHANbHOW cdepe Ha
PYCCKOM SI3BIKE;
- HaBBIKaMU pacyeTa (PU3UIeCKrX 3aKOHOMEPHOCTEH U PeIIeHUs 3a1a4;
- HaBBIKaMU paboThI ¢ MpUOOpaMH;
- HaBBIKaMU CaMOCTOSITSIILHON pabOThI;
- HaBbIKaMU TIOMCKa Hay4HO# nH(opManuu B OubnuoreuHom (ouzae u yepes MHTepHer.

3. MECTO JANCIHUITVINHBI B CTPYKTYPE OCHOBHOM
MMPOPECCHUOHAJIBHOMN OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

e VuyebHasg naucuUIUIMHA (MOAYNb) (U3MKA OTHOCUTCS K LUKIY MaTeMaTH4YeCKHid,
€CTeCTBEHHOHAYYHBII U MeIMKO-0HOI0THYeCKHUH, Oa306as uacmo.

e Jlng wn3ydeHHs] NAHHOW y4uyeOHOW IUCHMIUIUHBI (MOIYJsl) HEOOXOIMMBI CIEAYyIOIINe
3HaHMUS,
YMEHUS ¥ HaBBIKH, (POPMUPYEMBIE MTPEIICCTBYOIUMH TUCIUIIITHHAMU |
- QusuKa, WKOIbHYIL KYPC
3HaHUS:
0 (yHOaMeHmanbHbIX uUUYECKUX 3aKOHAX U NPUHYUNAX, JeHCAux 6 OCHO8e
COB8pPEMEHHOU PUUUECKOU KAPpMUHbL MUpA, HAUboIee 8ANCHLIX OMKPLIMUAX 6 obracmu
Qusuxu, oxazaswiux onpeoensawujee GIUAHUE HA PA3GUMUE MEXHUKU U MEXHONOUU;
Memooax HAyyHo20 NO3HAHUSL HPUPOObL, CMBICI OCHOBHLIX (QU3UYECKUX MEPMUHOS.
@uszuueckoe meno, Qusuyeckoe sgnrenue, GUIULECKAS 8ETUUUHA, eOUHUYbI USMEPEHUS,
npobnemvl, KOMOpble MOJNCHO peuums Npu  HOMOWU  QU3UYECKUX Memooos;
AHAUZUPOBAMb OMOebHble IMANbl NPOBEOeHUs UCCIe008aHULl U UHMEPNPEemuposamy
pe3yibmamsl HAOI00EeHUl U ONbINOS;

e VYMmeHus:

® [POBOJUTH HAONIOJCHMSA, IUIAHUPOBATb W BBINOJHATH OSKCIIEPUMEHTHI, BBIABUIaTh
eunomesvl U CMpoums MoOelU, NPUMEHAMb NOJYYeHHble 3HAHUA No @u3uxke O
00bACHEHUS. pA3HOOOPA3HBIX PUULECKUX ABTIEHUL U CBOUCNE 8eujecms, NPAKMUYecKo20
UCNONIL308AHUS PUIUYECKUX ZHAHUL, OYEHUBAMb 00CMOBEPHOCMb eCMeCN8eHHOHAYYHOU
ungopmayuu:

e HaBpiku:

® paboma c MeKCMOM, PUCYHKAMU, peuleHue Munoguix 3aoay no ¢usuke; cmagumo
OnbIMbl NO UCCAEO008AHUIO PUUUECKUX AGNEHUL UTU QU3UYECKUX colicme mel 0Oe3
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UCNONb308AHUSL NPAMBIX USMEPEHUU; Npu dmom opmyauposams npooaemy/3adady
VUeOH020 SKChepumMeHma, cooupamos YCMAHOBKY U3 NPEONlONCEHHO020 000pPYO0BAHUSL,
nPoBOOUMb ONbLIM U POPMYIUPOBAMb BbIEOOUL.

4. TPYIOEMKOCTDb YUYEFHOHM JUCHUILUIMHBI U BUJbI KOHTAKTHOM
PABOTbI

Buabi paéorsl Bcero KoauuecTBO 4acoB B
4acoB ceMecTpe
| 1

1 2 3 4
KonTaktHas pabOora (Bcero), B TOM
YHUCIIE:
AynurtopHas padora 252 72 180
Jexuu (JI)
IIpaxtnueckue 3ausarus (113), 144 36 108
Cemunapsl (C)

JTaGoparopubie padboTsl (JIP)
Bneayauropnas padota

CamMocTogTenhHAS pabora | 1 72
oOyuaromierocs (CPO) 08 36

Run TIPOMEKYTOUHOM | AKraMeH

arTecTalyuu 0

TmTor0: OOmmas | yac. 252

TPYIOEMKOCTb 3ET 7

5. CTpyKTypa U coliep:KaHNe TeOPeTHYECKOro pa3jiesa AUCHUILIMHBI.

Paznen |. dnementTsl MaTeMaTuku. (24 yaca)

Harypanbhble uncna. Apudgmerndeckue AeUCTBUSL.

MHO0K€ecTBO HaTypaibHbIX Yyncesl. YeTHbIE U HEUETHBIE YHCIIa.

Apudmernueckue neiictsus. CiaoxeHue, BBIYUTaHUE, YMHOKEHHE, JI€JICHHUE.

Komnonents! netictBus. [lopsaok neiictBusi. CpaBHEHHE YHCEI.

Hemumocts uncen. Jlenutens u kpatHoe. [Ipocteie u coctaBHble uncia. Pa3noxenue
yycell Ha MpocTble MHOXUTENU. J[poOu. OObIkHOBeHHbIE 1po0u. [IpaBuibHbIE U HETPAaBUIIbHBIE
IpooH.

Hecstuunbie qpoou. CrokeHne U BBIYUTaHUE JECATHYHBIX ApoOel. Y MHOXKEHUE U
JieNieHHe JeCATUYHBIX ApoOeii.

BBoanbIil Kypc
Beenenue. (2 yac.)

[Mpenmet ¢uzuku. [Tonstre marepun. @opMmbl IBUKEHHS MaTepun. Puznyeckue

spiieHns. Gu3ndeckre BEMUYNHBI U UX U3MEpPEHNE.
Pa3nen |1. Mexanuka. (OcHoBHOIi Kypc) — 24 yac.)
Mexanuueckoe JBUKeHHeE. (64.)

OTHOCUTENBHOCTD JIBH>KEeHUS. TpaekTopusi. PABHOMEpHOE 1 HEPaBHOMEPHOE JIBHKEHHUE.

B3anmoneiictue Ten. Macca kak Mepa HHEpTHOCTH Tena. Cuiia. SIBneHue TSIroTeHusl.
Cuna tspxectu. Cuna ynpyroctu. Tpenue. Cuna tpenus. Koaddunment tpenus. /laBnenne
TBEPJIBIX TEJ.
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KunemaTnka npssMoJINHEiHOT 0 IBUKeHUs1. (44ac.)

OcHoBHas 3a1a4ua MexaHuKU. MarepuanbHas Touka. Koopaunara Touku. Cucrema
orcuera. BekTop nepemenieHusl.

HepaBuomepHoe nBrxenne. CpeiHsisi 1 MTHOBEHHAsI CKOPOCTh. Y CKOPEHHE.
PaBHOYCKOpEHHOE IBHKECHHUE.

JAvnHamMuka NpsiIMOJIMHEHHOT0 IBHKEHUSI MATEePHAJILHON TOUKH. (44ac.)

11, III 3axons! Herorona. Muepuusi. OCHOBHOE ypaBHEHUE IUHAMUKH. 3aKOH
BCEMHUPHOI'O TATOTEHUs. Macca Kak Mepa IpaBUTAllMOHHBIX CBOMCTB Tena. Cuiia TSKECTH U BeC
Tena.

I'mapo- u aspocraruka. (4 yac.)

[lepenaua naBneHus KUIKOCTAMU U razamu. 3akoH [lackans. [laBiaeHue sXUAKOCTH HA
ITHO U cTeHKH cocyna. Coolmiaromuecs cocyabl. ATMochepHoe aaBiieHue. J{eicTBue sKUIKOCTH
Y ra3a Ha NOTPYKEHHbIE B HUX Tela. 3aKOH ApxuMmena.

Mexannueckas padora. MouHocTs. JHeprus. (64ac.)
Pa6ota cuibl. KoaddummeHT mosie3Horo qeicTBrs MallliH U MEXaHHU3MOB. MOIIIHOCTb.
Mexanunueckas OHECPIUs. HOTCHHI/IaJ'II)Haﬂ N KMHCTHYCCKAad SHEPruAd Teia. ITonnasg MexaHndeckas
9HEPrus 3aMKHYTOH CUCTEMBI.

Paznen 3.MoJgiexkyasipaasi pu3uKa u TemjioTa.
Crpoenue Bemecrna. (12 yac.)

ATOMHO-MOJIEKYJISIpHAs TeopHus CTpoeHUs BeriecTBa. CHUITbl B3aUMOIEHCTBUSI MOJIEKYJI.
JBuxenne monekyn. Auddysus. bpoyHosckoe asuxenue. [lonstue o remmneparype.
3aBUCHUMOCTH TEMIIEPATypPhl OT CKOPOCTH JIBHXKCHHS MOJIEKYJI Tesia. MoJIeKyIIpHOE CTpOEHUE
BEIIECTBA B TBEPAOM, KUJIKOM U ra3000pa3HOM COCTOSIHUU. YTIPYTrOCTh U INIACTUYHOCTh
TBEPJIbIX TEJ.

Pa3nen 4. Tepmoaunamuka. (12qac.)

Buyrtpennsis sueprus tena. JIBa cnoco0a u3aMeHeHUs! BHYTPEHHEH SHEPTUH. 3aKOH
COXpaHEHHUS U MPEBPAICHHsS] SHEPTUHU B TETIOBBIX M MEXaHMYECKHX Mpolieccax. TeniooOMeH.
Buast Terooomena. KonrdecTBo TemioThl. Y AefbHAs TEIUIOEMKOCTD BellecTBa. Pacuer
KOJIMUECTBA TEIUIOTHI. Y paBHEHHUE TEIJIOBOro OanaHca. Ternora cropanus TOIUIMBA.
Koad¢uiment nonesHoro aeiicTBust HarpeBartessl.

Pa3nen 5. DaexkTpuyectno. (22 4.)

OnexTpuszanus Ten. JIeKTpudeckuil 3apan. JBa pona 3apsnos. Bzanmoaeiicteue e,
UMEIOUINX 3apsabl. [IpoBONHUKY U HEMPOBOAHUKH dJIEKTpUUecTBa. DiekTpockon [lonsTre 06
anekTpudeckoM rnosie. 3akoH Kynona. Equnuis! 3apsiaa. JlenmmMocTb 2JIeKTpUYECKOro 3aps/a.
OnekTpoH. AnepHas moaens atoma. CtpoeHue aroMoB. OOBSICHEHHUE JIEKTPUUECKHUX SIBJICHUMA
Ha OCHOBE MPEACTABIEHUS O CTPOEHUH aToMa.

Onexktpryecknil Tok. lcrounuku Toka. JlercTBus anekTpuieckoro Toka. Hanpasnenue
ToKa. KonmdecTBo ayiekTpuyecTBa u cuila Toka. EAMHNIIBI KOJIMYEeCTBA AIEKTPUUYECTBA U CUIIBI
ToKa. MI3MeHeHue cuibl ToKa. AMIIepMeTp. DIIEKTPUYECKOE HalpsKeHne. EarHuIb!
HanpspkeHus. M3smepenne HanpspkeHns. BonbTMeTp. 3aBUCMMOCTD CHIIBI TOKA OT HAIIPSIKEHMUS.
3akoH OMa g yuactka nenu. ConpoTHBIIEHHE IPOBOJAHUKOB. Y I€IBHOE CONPOTUBIICHNUE.
Peocratsl. [TocnenoBaTensHoe U apauieIbHOE COETUHEHNE TPOBOJHUKOB. PaboTa 1 MOIIHOCTH
AJIEKTpUYecKoro Toka. HarpeBanue npoBOJHUKOB MPU MPOXOKACHUN JIEKTPUUECKOTO TOKA
3akon Jlxxoyns-Jlenna.

Pazgen 6. duekrpomarautHbie siBjaenus. (10 gac.)
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[TocrossHHBIE MarHUTHI. B3auMmoaelicTBue MAarHUTOB. MarHutHoe noje. MarHutHoe mnose
IPSIMOTO ¥ KPYrOBOTO TOKa. MarHuTHOE 1oJie KaTylIKH ¢ TOKOM. MarHuTHbIE CUJIOBBIE JIMHUH.
DneKkTpoMarHuTel. MaruutHoe noje 3emiid. BzaumoeiicTBue MarHuTHOTO MOJIst U TPOBOIHUKA
¢ TokoM. 3akoH Amniepa. Cuna JlopeHia. SIBieHue 3JIeKTPOMAarHUTHOM MHAYKIIMU. 3aKOH
®apanes. 3akon Jlenna. Bpaiienne paMku. 371€KTPOIBUTaTeIU TOCTOSHHOTO TOKA, UX
npuMeHeHue. ['eHepaTop 31eKTPUIECKOr0O TOKA.

Pa3zgen 7. JiiekTpoMarHuTHbIe KOJIeOaHUS U BOJIHBI. (10 4.)

OnexkrpoMarautHsie Konebanus. Konebarenbuslit kouTyp. [lonydenne
3JIEKTPOMArHUTHBIN KojeOaHui. XapakTepUCTUKH 3IEKTPOMAarHUTHBIX Kosebanuil. dopmyna
TomcoHa. DiieKTpoMarHuTHbIE BOJIHBL. [lepeMeHHbIN TOK. XapakTepruCTUKa IEPEMEHHOTO TOKA.
NHAyKTUBHOCTh M €EMKOCTB LIENHU IEPEMEHHOT0 TOKa. IHIYKTUBHOE U EMKOCTHOE
conportusiienue. Tpanchopmarop.

Pa3nen 8. OnTuka. (10 gac.)

I'eomeTprueckas onTrka. 3aKOHbI OTPAXKEHUA U IpeIoMyIeHUs cBeTa. JInH3bl. Busl
auH3. Pusnueckas ontuka. Porosaddexr. ucnepcus cera. Audpakuus cera.
Hudpaknuonnas pemerka. MaTepdhepeHmus cera.

Pa3nen 9. Atomuas ¢pusuka. (184.)

SBieHus, noATBEpAKAAIOLIEE CIIOXKHOE cTpoeHue aroMa. [loctynater bopa.

CrpoeHnue siapa atoMa. MaccoBoe uucio. M3oronsl. SaepHsle peakuuu. SInepHbIe CUIBL.
Hyxuonsl. DHeprus cBsi3u aroMHBIX siaep. Popmyna Diinmreiina. Jledext macchl.

5.1. HA3BBAHUE TEM IIPAKTUUYECKHUX 3AHSTUN C YKA3AHUEM
KOJINYECTBA YACOB

Ne Tema 4achl
Pasgen 1. DnemMeHTH MaTeMaTHKH.
1. | HarypanbHble uncna. ApupmMerndeckue 1eHCTBUS. 24.
2. | MHOXecTBO HaTypallbHBIX uucesl. UeTHble M HEYEeTHBIE YHCIIA. 24
3. | Apudpmerndeckue aerictBus. CroxeHue, BEBIMUTaHUE, YMHOKEHUE, JCTICHHE. 24.
4. | KoMIOHEHTHI 1EUCTBHSL.
5. | Ilopsaok nercTBus. 24.
6. | CpaBHeHHE YnCel. 24,
7. | HemumocTh uncen. [lenuTens u KpaTHOE. 24,
8. | IIpocTble u cocTaBHbIE uncia. Pa3nojxenue yncen Ha IPOCTbIE MHOKHUTEIH. 24,
Hpobu. O6sIkHOBEHHBIE Jpoou. [IpaBuiibHbBIE U HENTPABUIIbHBIE IPOOH. 24.
9. | Hecaruunbie qpoou. Ciio)keHue U BEIYUTAHUE IECATUYHBIX JpoOei.
YMHOXEHUE U ICTICHUE JECATUIHBIX JPOOEH. 24.
10. |[KounTponsHas paborTa.
Paszngen 2.MexaHHKa. 24,
[Ipenmer ¢puzuku. Ouznyeckre BETUYUHBI.
11. | Mexanudeckoe nBmkeHne. PaBHOMEpHOE N HEpaBHOMEPHOE JIBIKCHHUE. 24,
12. | CkopocTb paBHOMEpPHOTO ABMKEHUS. [1yTh, MPOWICHHBIIN TEIOM NPH paBHOMEPHOM | 24.
JBUKCHUH.
Mexanunyeckue cuisl. [lepsbiit 3akoH Herotona. Muaepuus. Bec Tena.
13. | Cuna naBnenus. Jlapnenue. EquHUIBI H3MEpEHHUSI TaBICHHMSL. 24.
14. | Tpenue. Buasl tperns. Cuna tpenus. Koo duuueHt tpenus. 24,
Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
15. | 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOPEHHE CBOOOTHOTO MaICHHs TEll. 24,
Mexannueckas padbora. KoaddurmenT nonesnoro neiicTpusi MExaHu3Ma.
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16.

17.
18.
19.
20.

21.

22.
23.

24.

25.
26.

217.
28.

29.
30.

31.

32.

33.
34.
35.
36.
37.

38.

39.
40.

41.
42.
43.

44,
45.
46.
47.

49.

MexaHnueckas MOIHOCTb. EAMHNIIBI U3MEPEHNS MOIIHOCTH.
Mexannueckas sHeprus. Kunernueckast 1 moTeHUMAIbHAs SHEPIHSL.
[IpeBparienue sHeprun. 3aKOH COXpPaHEHUs U MPEBpalleHUs SHEPTUH.
[Tonnas sHeprus.
KonrponsHas pabora
MexaHnyeckrue CBOMCTBA TBEPJBIX TEJ, )KUAKOCTEN U ra3oB. COCTOsSHUE BELECTBA.
YIpyrocTts ¥ IiIaCTUYHOCTH TBEPABIX TEI.
JleficTBue ®UJIKOCTEN U ra30B Ha MOTPY>KEHHBIE B HUX TeJla. 3aKOH ApXumea.
Atmoctepnoe nasienue. OnsitT Toppuuenim.
ATOMHO-MOJIEKYJISIPHOE CTpoeHHE BemecTBa. CHilbl B3aUMOJEHCTBUS MEXKY
Moutekynamu. duddysus.
KonTponbhas pabora.

Paszpnen4. TepMoaguHaMuKka.
Buytpennsis sneprus tena. Miamenenue BHyTpeHHel sHepruu. Termionepenaya.
Tennonposonnocts. Konseknus. M3inydenus.
Tennora. KonnuectBo Temnorsl. PacyeT konnuecTBa TEIIOTHI.
TennoeMKoCTb. Y 1enbpHas TEIII0EMKOCTh TEL.
TemnorBopHOCTh TomnmuBa. TeroBas otnaya. Kosdduuuent noneznoro nencteus
(KIIH) ycraHOBKH.
KonTponbnas pabora.

PasznenS.OnektpuuecTBo.
DnekTpu3anus, 3JIeKTpuueckue 3apsiabl. [[pOBOTHUKN U AUAIIEKTPUKHU. 3aKOH
COXPAHEHHUS NEKTPUUECKUX 3apsTIOB.
DnekTpoHHas Teopus BemecTa. 3akoH Kynona. OTHOcHUTENbHAS JUANIEKTPUYECKas
IIPOHULIAEMOCTb CPEJIBI.
DnekTpruyeckoe mosie. DieKTpocTaTuyeckoe noje. HanpsokeHHOCTD
ANEKTPUYECKOTO TOJISL.
HanpsikeHHOCTB 3JIEKTpUUECKOro MoJisi TOYeYHOTo 3apsaa. [lorenuuan
ANEKTPUYECKOro 1osist. Pa3HOCTh MOTEHIINAIOB.

2 CEMECTP.
Pasznmen 6. DnexTpogUMHAMHUK .
Onektpruyeckuil TOK. [I0CTOSITHHBIN 3IEKTPUUYECKUN TOK.
VYcnoBus cyiecTBOBaHMs 3JIEKTpUUecKoro Toka. Mictounuku Toka. Mzmepenue
CUJIBI TOKA U HaIIPSKEHUSI.
3axon Oma a1 yyactka nenu. ConpoTuBieHHE U TPOBOAUMOCTb.
[TocnenoBarenbHOE M MapajieNbHOE COEAMHEHHE TPOBOIHUKOB.
Pab6ota snexrpuueckoro Toka. 3akoH Jxoynsa-Jlenna.
MomtHocTts Toka Mcrounnku Toka. 9J[C ncTOYHMKA TOKA.
3akoH Oma a1 3aMKHYTOM (TIOJTHOM Lemn).
KonTponbhas padora.
Pazgen 6.DnexkTpoMarHeTusMm.
MaruauTHOoe nosie. MaruuTHas UHAYKIUA. JIMHAS MarHUTHOM MHAYKIMU. Bexktop
MAarHuTHON MHAYKIIMH.
Cuna, aeicTByrOIIas Ha TPOBOJHUK C TOKOM B MarHUTHOM TioJie. 3aKkoH Amrepa.
Cuna Jlopenuna.
DnekTpomMarHuTHas UHAYKIUs. 3/]C 351eKTpOMarHuTHOM MHAYKIIMU. 3aKOH
®dapanes.
3akon Jlenma. Camounaykius. HIyKTHBHOCTS.
KounTtponsuas paborTa.
Pa3men 7. OnexkTpoMarHuTHBIE KOJIEOAHUS M BOJTHBI.

OnexkrpoMarHuTHsle Konebanus. KonebatenbHblit KOHTYp. [Tomyuenue
AJIEKTPOMAarHUTHBIX KOJIeOaHHUH B KOJIeOaTeIbHOM KOHTYpE.

24.
24.
24,
24.
24,
24,

24,
24.

24.

24.
24,

24,
24,

24,
24,

24,
24,
24,
24,
24,
24,
24,
24,
24,
24,

24,

24,
24,

24,

24.
24,
29
24,
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50. | XapakTepuCTUKHU 3JIEKTPOMAarHUTHBIX Konebanuii. @opmyna TomcoHa.
DIEeKTPOMarHUTHBIE BOJIHBI. 24,

51 | IlepemeHHBIi TOK. XapaKTEpUCTUKHU IEPEMEHHOTO TOKA.

NHayKTUBHOCTS M €MKOCTD B LIEMIU IIEpEMEHHOro ToKa. MTHAYKTHBHOE 1 €eMKOCTHOE | 24.

52 | comporuBnenus. Tpancopmarop.

53. | KonTponrnas paborTa. 24,

Pazngen 8. Ontuka.
Onruka. ['eomerpuueckas ontuka. CeToBoM yd. CBeTOBOM My4oK. CBeT. 24,

54. | CxopocTh cBeTa. 2y,
3aKOHbBI OTpaKEeHUs U MpenoMiieHus cBera. JInu3bl. Buasl muH3.

Ontruyeckast INOTHOCTD JIMH3BI. 2y,

55. | ®usnueckas ontuka. Pororddexr. YpaBHeHHE DUHIITEHHA.

Hucniepcusi, tudpakuus, HHTEpPEpeHIINs CBETA. 24,

56. | KonTponrn ass paborTa.

S7. Pazgen 9. AtoMHasa pusuka. 2y,
Crtpoenue aToMa. SIBneHMs, MOATBEPKAAIOIINE CIOKHOE CTPOSCHHE aTOMOB. 24,
[Tocrynatel bopa. M3inyyeHue sHeprun aToMamu.

58. | CtpoeHue sijpa aTOMa, MacCCOBOE YHUCIIO.

SAnepHble peakuuu. SIepHble CUIIBI. 4y,

59. | DHeprus cBsA3M aTOMHBIX siaep. PopmMyna DHHIITEHA.

Hedext maccol. HykITOHBI. 4y,

60. 24,
Kontponrnasa pabora.

61. | [Ipumevanue: 3aHATH 110 (PU3UKE HAYMHAIOTCS B 1-0M cemecTpe ¢ 9-0if Heemnu. 24,
[lepBas nenens 2 yaca B Heaento. Haunnas ¢ 10-i1 Henenu 4 yaca B Hezento. B
KOHIIE 2-T0 cemecTpa 6 4acoB B HEJIEIIO.

B nepBom cemectpe 82 yaca.
Bo BTOpoM cemectpe 58 yacos.
5.2. CAMOCTOATEJIBHASA PABOTA OBYYAIOLIETI'OCA 100

JAUCHUITJIMHE

CamocTtosTenbHas (BHeayqUTOpHas) paboTa HMHOCTPAHHBIX CIylIaTeleld COCTOUT B
MpopabOTKe JIEKIIMOHHOTO MaTepHhayia, MOJATOTOBKE K MPAKTUYECKUM 3aHITHSIM M PEHICHUS
nomanrHuX 3a1a4d. OHa coctaBisgeT 36 4acoB M BKIIIOYAET cieayromue paboTsl: 1) mpopaboTka
JIEKIIH; 2) pelieHne 3aaady; 3) MoAroToBKa K KOHTPOJISM.

6. YYEBHO-METOANYECKOE U MH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIHHUIIVINHBI

6.1. OcHoBHasi IMTEpaTypa
IleyaTHbIe HCTOYHUKH

Ne | M3panun Kom-Bo 3kx3. B
OuobInoTEeKE

1. | AM. AGaymnaTunoB. 3aHATHS 110 MaTeMaTuke. Y4eOHO-MeToandeckoe mocobue st | 50
WHOCTPAHHBIX CTYACHTOB MOJATOTOBUTENBHOTO (akynbrera. - Maxaukama: WITL]
JII'MA, 2013.

2. | AM. Ab6nynnatunoB. dusmnka. Y4eOHO-METOAMUECKOE MOCOOME Ui MHOCTpaHHBIX | 50
cryaenToB [1®. Maxaukana: UTIL[ ITMA, 2013 1.

3. | Bepnepesckas H.H. COopruk 3amau u BompocoB 1o ¢m3uke. s crymeHToB - | 75
WHOCTPAHIEB, OOydYaIOMIUXCS Ha TMOATOTOBUTENBHBIX OTIEICHUSX BY30B. MOCKBa:
Anpsnc, 2017. - 296 c.

4. | Kmanos JI.C. ®wusumka i ydammxcs — CpegHUX Koy, — choymateneid | 40
MTOATOTOBUTENBHBIX OT/ENIeHU By30B. M., Anbsiac, 2014. — 512 c.
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JJIeKTPOHHbIE HCTOYHUKM

Ne N3nanus

1. AHTOHOB B.®. ®usuka u ouodusuka [ DnekTpoHHbIN pecypc]: yueOnuk / B. @. AHTOHOB,
E. K. Ko3nosa, A. M. UepHsi - 2-¢ u3a., ucnp. U non. - M.: T'DOTAP-Menua, 2014. -
472 c. - ISBN 978-5-9704-2788-0 - Pexxum nocryma:
http://www.studmedlib.ru/book/ISBN9785970427880.html

4, ®denopora B.H., ®duzuka [Dnexrponnsiii pecypc]: yueonuk / demoposa B.H., ®aycTos

E.B. - M.: TDOTAP-Menua, 2011. - 384 c. - ISBN 978-5-9704-1983-0 - Pexum nocryna:
http://www.studmedlib.ru/book/ISBN9785970419830.html

JlonotHUTeILHAS JTUTEPaTypa

IleyaTHbIEC HCTOYHUKHU

Ne | U3nanus Kon-Bo 3k3. B

6ubanorTeke

1. | Bepuepesckas H.H., Eroposa C.II. YueOHuk no ¢usuke ais CTyJ€HTOB-UHOCTPAHLIEB. 5
M., - 1986.

2. | COopHUK 3a/1a4 U BOIIPOCOB 1O (PU3UKE: ISl CTYACHTOB-UHOCTPAHIICB [TOATOTOBHT. (hak. | 5
By30B] / H. H. Bepnepesckas, C. I1. Eroposa. - 3-e uza., nepepad. — M.: Bricias mikona,
1989. - 216 c.

3. | CoopHuk 3a1a4 1 BorpocoB 1o ¢usuke: s cryaentoB-unoctpaniies [[loaror. dak. 5
By30B] / H. H. Bepnepesckas, C. I1. Eroposa. - 2-¢ u3a., nepepad. u gomn. - M.: Beicr.
mkoJja, 1980. — 216 c.

4. | ®apbep @.E. [Tocobue no ¢u3mKe Ui CTYACHTOB MOArOTOBUTENHHOTO (aKyiabTeTa. — | S
M., 1979. - 320 c.

5. | MsacuaukoB C.II., OcanoBa T.H. Yuebnoe nmocoOue s MOATOTOBUTEILHBIX OTACICHHH | 5
BY30B. 5-¢ u3., ucnp. u nepepad. - M.: Beicu. mik., 1988. — 399 c.

6. | Heapuk M.C., Kurynouu @. I'., Mukynuu A.C,.Kaunnckuit A.M. [locobue no ¢usuke | 40
JUIs TOCTYNAKONIMX B BY3bl. «Bpicias mkona» MuHck, 1966. - 279 c.

DJIeKTPOHHbIE HCTOYHUKHU

Ne | M3nanus

1. | AaronoB B.®., ®usuka u Ouodusnka [ D1eKTpoHHBIN pecypc: yueOHUK / B. @. AHTOHOB,
E. K. KoznoBa, A. M. UepHsi. - 2-¢ u3n., ucrp. u joir. - M. : TDOOTAP-Meauna, 2013. -
472 c. - ISBN 978-5-9704-2401-8 - Pexum nocryma:
http://www.studmedlib.ru/book/ISBN9785970425244 .html

2. | Ditnensman E.JI., ®u3uka ¢ anemeHTamMu OMOPU3NKH [ DIEKTPOHHBINH pecypc]: yueOHHK /
E.Jl. Diineneman - M. : TOOTAP-Menua, 2013. - 512 c. - ISBN 978-5-9704-2524-4 -
Pexum nocryna: http://www.studmedlib.ru/book/ISBN9785970425244 .html

6.2. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«MHTEPHET»
HaunmenoBanmue pecypca Anpec caiita

Ne

1. | DnekTpoHHO-OMONIMOTEYHASI CUCTEMA http//www.studmedlib.ru
«KoncynbraHT cryneHTra». Pexum gocryna:

OTPaHWYEHHBIN 10 JIOTHHY U TapOJIIO

2. | DIEKTPOHHO-OMOIMOTEYHAsI CHCTEMA http//www.rosmedlib.ru

«KoHcynbTanT Bpauay. Pexum mocryna:
OTpPaHWYCHHBIN 110 JIOTHHY U TIapOJTIO
3. | Poccuiickas rocynapctBeHHas OuOnmuoTexa Www.rsl.ru
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4. | Accommanys peruoHaJIbHBIX OMOIMOTEUHBIX
KOHCOPITUYMOB

www.arbicon.ru

5. | AKYHB um. B.4. lllumkosa www.akunb.altlib.ru
6. | Poccuiickas HammoHaIbHAA OUOIMOTEKA www.nlr.ru
7. | Medline www.web.a.ebscohost.com

6.3 ITUJAKTHYECKHUE MATEPHUAJIbI
| Buneodunbmer:

"®uzuka. Hauano. Beeaenue B Hayky"
"MonexymsipHas GU3UKa, TEIUIOTa U OCHOBBI TEPMOJANHAMUKH'
"[TaMATHUKH HAYKH U TEXHUKH B My3eHHBIX coOpanusx Poccun”

"HcTopust Hay4yHOT0 3KCIepuMeHTa"

"100 Bemuyalmmx OTKPHITHI — pu3nka"

"Kornma 6beT MoytHUS"

"OHeprus u3 Bo3ayxa”

"Bo3zeiicTBrE BRICOKOTO HAIPSIKEHUS HA BELIECTBA"
1I. Harnsanueie mocoous:

"Tabnuirel 10 BceM paszjernam Ouoaoruu”

"Konmnexkuusi TMIaKTHYECKUX MaTepHUAJIOB TI0 pEIICHUI0 (PU3NYECKUX 3a1ad’.

7. MaTepuajibHO-TeXHUYECKOe o0ecredeHne T CHUTITHHbI

N | Bua mnomemeHuss ¢ HOMepoM ¢ YkKazaHuem ajapeca | HammeHoBanme
n/nm | (MecTonoJioKeHue) 3JaHusl, KJIUMHMYECKOH O0a3bl, CTPOEHUs, o0opynoBanust
COOpY/KeHHUs], TNOMeIleHusl, IJIOIAAH IOMelleHusl, ero
HA3HAYeHHUs
1. | YueOnast komuara Nel (PecniyOsinka Jlarecras, Jlocka yueHnueckasi MeJIoBasi;
r.Maxaukana, yi. DHrensca 47 r. O0mexxutue HOYTOYK, TPOEKTOp, SKPaH.
JI'MY 11 MHOCTpaHHBIX TpakIaH. ).
2. | YueOnas komHaTa Ne2 (Pecriy6nuka Jlarecras, T. Jlocka yueHHuecKas MeoBas;
Maxaukana, yi. Ourensca 47 r. O6mexurue JII'MY | mpoekTop, SKpaH.
Ul HHOCTPAHHBIX TPAXK/IAH.).).
3. | YueOnas komuata Ne3 (Pecrrybmmka Jlarecras, T. Jlocka yueHWueckas MeoBasi;
Maxaukana, yn. Ourensca 47 r. O6mexutre J[I'MYVY | mpoekTop, 3KpaH.
JUIsl FHOCTPAHHBIX TPAXKJIaH.).).
4. | JIeKMOHHBIH 3a1 (PecrryOmnmka Harectan, | HoyrOyk, mpoekTop, 3KkpaH.
r.Maxaukama, yn. Ourenbca 47 1. OOmexuTHE
JI'MY st ”HOCTPaHHBIX TPaXKIaH. ).
5. | Hayunas Oubnuotexa JII'MYVY. UnTansHblii 3a1 YuranpHelid 321  OMOIMOTEKH
OuOIMOTEKH (U1 CAMOCTOSITENbHOM PaboTh). YII. (9MEKTPOHHBIN YNTATBHBIN 3a11)
I1I. Amuesa, 1. buokopryc, 1 staxk



http://www.arbicon.ru/
http://www.arbicon.ru/
http://www.akunb.altlib.ru/
http://www.nlr.ru/
http://www.web.a.ebscohost.com/
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OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/JUKETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHHWE BBICIIEI'O OBPA3OBAHUA
"IATECTAHCKHUM I'OCYJAPCTBEHHBIV MEIUIIMHCKAW YHABEPCUTET"
MWHHUCTEPCTBA 3IPABOOXPAHEHUA POCCUCKOMN ®ENEPAIIIN

Kadeapa o0meo0pa3oBaTebHbIX U CHUATIINH

YTBEPX/IEH
Ha 3acelaHuU Kadeapbl
«25  » 05 2023r.,

IIporokomn Ne

3aB. kadeapoii
npo¢. Muneesa C.H.

DOOH/JI,
OIHEHOYHBIX CPEJICTB
IO YYEBHOM JUCHUIIJIMHE
"duzuka”

MAXAYKAUIA 2023 1.
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OBPA3IBbI TECTOBOI'O KOHTPOJISA JJISA IPAKTHUYECKHUX 3AHSITUI
l. Yr0 HA3BIBAETCA IMIOTEHIIMAIIOM B JAHHOI TOYKE MOJIS?

PaGora no nepemenieHuIo 3apsaa U3 OJHONW TOYKU B APYTYIO.

PaGora o nepenocy 3apsa U3 JAHHON TOYKH TIOJIS B TOYKY C HYJIEBBIM ITOTEHITUAIOM.
PaGota no nepemeneHuto 3apsaa u3 0ECKOHEYHOCTH B JAHHYIO TOUKY.

Cuiia, ¢ KOTOpPOH JIEKTPUUYECKOE TI0JI€ ISHCTBYET Ha 3apsijl, IOMEILEHHAS B IAaHHYIO
TOUKY TOJIS.

NS

1. Uto Ha3bIBaETCS 3JIEKTPOEMKOCTbIO TPOBOIHUKA?

Benuunna, paBHasi Mpou3BEACHUIO 3apsi/ia Ha MOTEHITHAIL.

Benuuuna, uamepsiemast OTHOIIEHUEM 3apsi/ia TPOBOHUKA K TTOTSHIIMATY IIPOBOHUKA.

3. Benuunna, uaMepsiemasi KOJIMYECTBOM IIEKTPUUECTBA, TPOXOAIICH Yepe3 ceueHHe B
€IMHUILY BPEMEHH.

™=

1. Kakoii Bun 8 CU umeet popmysa 3akona Kynona s cpenpi?

IV.  Ilpueaute hopmyiy eMKOCTH OaTapeil KOHIEHCATOPOB PA3TUYHON €MKOCTH,
COEIMHEHHBIX MOCJIEI0BATENBHO.

V. UYro Takoe HapsHKEHHOCTD 3JIEKTPUUYECKOTO MOJs?

BenununHa, onpenensemasi OTHOILIEHUEM 3apsiia K IOTCHIMATY.

2. Benmuuna, onpenensemMasi CUJION, ¢ KOTOPOH MOJIe ACHCTBYET Ha TOJIO0KHUTEIbHBIHI
3apsj, IOMEILEHHAs B JAHHON TOYKE MOJIS.

3. Benmuuna, paBHas paboTe MO MEPEMELICHHIO 3apsiia U3 OJJHON TOUKH B JPYTYIO.

=

VI.  Kak aBmxyTtcst B IpOBOJHUKE CBOOOIHBIE SJIEKTPUUECKHE 3aps/Ibl IPU
OTCYTCTBHM 3JIEKTPUYECKOTO I1OJIS?

Cogepatot KojebaTeIbHOE JBUKEHNE.

Y4acTBYIOT B TEIUIOBOM JIBUKEHUH, T.€. IBUKYTCS XaOTUYECKHU.

[lepemeniatoTcst OT MOJIOKUTEIBHOTO MOJIFOCA K OTPULIATEIILHOMY.

[lepemematoTcst OT OTPULIATENIBHOTO TIOIOCA K TIOJIOKUTEIBHOMY.

NS

VII. Yo npunsro 3a enununy conpotusienus B CIU?
1.Boapr 2.Ammep. 3.0m 4.Kynon. 5.0m.

VIIl.ITox geiicTBreM KakuX CUJ IBUXKYTCS 3apsbl BHYTPU UCTOYHUKA TOKA?
1. Tlopx melicTBHEM CWII JBHKYTCS 3apsi/ibl BHYTPH HCTOYHHKA TOKA.

2. Tlon meiicTBUEM CHIT SJIEKTPUUYECKOTO TOJIS.

3. Tlox neicTBreM pa3HOCTH MTOTCHIIMAJIOB B IICTIH.

IX. Yro npencrasinsger co0oil Tok B MeTayax?

1. HampaBneHHoe ynopsiIou€HHOE JIBUKEHHE TOJI0KUTEIbHBIX HOHOB K KaToy, a
OTpULATCIIBHBIX K aHOAY.

HanpasieHnHoe yrnopsiJo4eHHOE JBUKEHUE CBOOOIHBIX AIIEKTPOHOB.
HanpaBneﬁﬁoe JABMIKCHUE ITOJIOKUTCIIBHBIX HOHOB.

HanpasiieHHOE 1BHKEHUE OTPULIATEIbHBIX HOHOB.

o
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X. B kakoM HampaBJIeHUH JABUKYTCS MOJOKUTEIbHBIC 3apsAbl BHYTPH UCTOYHHKA TOKA?
1. OT OoTpHUIIATENIBHOTO MOIIOCA K MOJI0KUTEITLHOMY.

2. OT MOJOKUTEITLHOTO TOJIFOCA K OTPULIATEIILHOMY.

3. ABMXKYTCSl XaOTUYECKH.

X1, D2.J.C. 6atapeun 6B. Buyrpennee conporusiienue | OM, BHEIITHEE COMPOTUBIICHNE
IOM. Onpenenuts najgeHue HaNpsHKEHUs Ha BHEIIHEM COIPOTHBIICHUU.

1. 0,6B 2.5,5B 3.05B  4.5,75B 5.5B

XII. Pa6ora no nepenocy 3apsiaa 1,7- 107k n3 6ecKOHEUHOCTH B HEKOTOPYIO TOUKY
JIEKTPUUECKOro moss pasHa 6,5 - 10° k. HaiiTi moTeHIHan 3Toi TOYKH IO
1. 300B 2. 0,02B 3.50B 4. 500B 5.5000B 6.380B

XIIl. Kakoe KOJIUYeCTBO 3JIEKTPUUECTBA MMPOXOIUT Yepe3 MOMEPEUHOE CEUCHUE
npoBoAHMKa B TeueHue 10 ¢, eciu 3a 3TOT IPOMEKYTOK BPEMEHU TOK paBHOMEPHO BO3PACTAET
ot Hyis 0,06 A

1. 6 k1. 2. 60kn. 3. 3,6 xkn 4. 0,36 k1. 5. 30 k.

XIV. Ha yuactke nemnu c¢ conpotuBieHruem 4 Om HanpsikeHue paBHo 2 B.
KakoBo 3HaueHMe CUIIBI TOKA?
1. 005A 2.2A 3.8A 4.1 A 5. Cpenu orBeTOB 1-4 — HET MPaBUIBHOTO.

XV. Kak u3zmenurcs paboTa MOCTOSHHOTO TOKA 32 OJHO U TO )K€ BpeMsi, €CITH MpHU
MTOCTOSTHHOM COIIPOTHUBJICHHH B 2 pa3a yBEIUYHUTh HAMPSOKEHUE HA ydacTke?
1. VYwmenbmutcs B 2 pa3a. 2. YBenuuutcs B 2 pa3a. 3. YBenuuutcs B 4 paza. 4.
VYwmenbmmres B 4 paza. 5. He usmenurcs.

XVI. KakoBa posib HCTOUHHKA TOKA B 3JIEKTPUUECKON e ?
1.Co3naer u noanepKUBAET Pa3HOCTh MOTEHIIMATIOB B 3JICKTPUYECKOH 1IETIH.
2.Bnusier Ha yBeNWYEHUE CHITBI TOKA B DJIEKTPUUYECKOH IIETIH.
3.Bnusier Ha U3MEHEHUEe MPOBOIMMOCTH B 3JIEKTPUUECKOM LIeIH.
4.YBenn4uuBaeT KOHLIEHTPALUIO CBOOOIHBIX 3JIEKTPOHOB.

XVII. Kakas gyacTuia siBJsieTCs HOCUTEIEM 3JIEMEHTApHOTO OTPUIIATEIILHOTO 3apsiaa’?
1. TIporom.

2. DJEKTpPOH.

3. Atom.

4. Monmnexymna.

5. Homn.

XIl.  Kakyto npoBoJuMOCTb UMEIOT KHUIKHE TPOBOJIHUKN?

1. DnexTpoHHYIO.

2. Hounyro.

3. He nmeroT npoBOAMMOCTb.
4. DneKTpOHHO-UOHHYIO.

XIX. Tlouemy AudneKTpUKHU (M30JATOPHI) HE 00JIaAI0T 3JIEKTPOIIPOBOIUMOCTHIO?
1. B takom Tene 601101 H30BITOK CBOOOHBIX DJIEKTPOHOB.

2. Bce anektpudeckue 3apsbl B TAKOM Telle SBISIIOTCS CBS3aHHBIMHU.

3. B TaxoMm Tene OOIBIION M30BITOK CBOOOIHEBIX HOHOB.
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OTHOCHUTENbHAS AUDJICKTPHUUCCKAA IPOHUIACMOCTD YBCIINYWJIACh B UCTBIPC pa3a. Kax

M3MEHUJIACh HAIPSKEHHOCTb, €CIIU JIPYT'He YCIOBUS HEU3MEHHBI?

1.

2
3.
4.
5

A.04

1.

VYBenuuunnacs B 4 pasa.

YMmenpimiace B 4 pasa.
VYBenuuunnace B 2 pasa.

YMmenpimiace B 2 pasza
He nzmenunace.

TecThl 10 MEXaHUKE.

Bpycok maccoii 800r, HaxoaamuMiics Ha TJIaAKOM CTOJIE, TAHYT 3@ HUTb, IPUKJIA(bIBast
cuny 1,6 H Bnons moBepxHocTH ctoja. Kakyro ckopocTs mpuobdperer Opycok 3a 3¢
JBUKEHUS U3 COCTOSIHUSI ITOKOS?

Al b2 B3 TI.4 A5 E.6 (vl
['opr30HTaTBHO pacHoIOKEeHHas TIATGOpMa BpalaeTcs BOKpYT BepTUKaiIbHOM ocu. Ha
paccrosHuu 60 cM OT OCH BpalleHus JIeXKUT Ipy3. KoapduuneHT TpeHus cKkoabxeHus
Mexay rpy3oM u miatdopmoii 0,06. Ilpu kakoii MUHUMAIBHOM YacTOTE BpalllEHUs IPy3
HaYHeT CKOJIb3UTh?
A.0,16 b.024 B.048 I.096 O.1,6 E.16 (1/c)

[Tapsl Maccamu Mu 2McoennHensl npyxuHoi xectkoctu K. Ha map maccoit m

JeicTByeT nocTossHHas cuiiaF, HanpaBieHHas BAOJb IPYKUHBI K APYroMy LIapy.

Haiinure, Ha CKOIBKO CKaTa NMPYyKUHA, €CIIU PACCTOSHUE MEXKY IIapaMU BO BpeEMs

JIBYDKEHUS OCTAETCSl HEM3MEHHBIM. /[pyruMu BHEITHUMHU CHJIaMU NTPEHEOpeyb.
AVa B.1/3 B.Y% TI.213 O.% E.3/2 (F/K)

Bpycok maccoit 600r, HaxosamuMiics Ha TJIaAKOM CTOJIE, TAHYT 3@ HUTb, IPUKIIa (bIBast
cuity 0,3 H Bnosns nosepxHocTu ctoia. Kakyro ckopocTs npruodperer 6pycok 3a 2¢
JIBYDKEHUS M3 COCTOSTHHSI TTOKOS?

A1l b2 B3 I'4 A5 E6 (M)
K 6pycky maccoit 300 r, HaxoseMycst Ha TIaJKoM cTojie, mpuiioxeHa cuia 0,1 H
BJI0JIb TOBEPXHOCTHU cTONa. Kakoe paccTossHue MpoJeT OpycoK U3 COCTOSHUS IMTOKOS 3a
3¢? A.08 b1 B.1,2 TI.15 A 1,8 E.2 (m)

He6ounbmmoit mapuk Maccoit 30 r moasemied Ha HUTH. LIlapuk OTKIOHUIN TaK, 4TO HUTh
3aHsij1a TOPU30HTAIBHOE MOJIOKEHUE. 3aTeM MapuK oTiycTuian. HaliTu cuity HaTskeHus
HUTH IIPU IPOXO’KICHNUH LIAPUKOM IOJI0KEHHUS] PaBHOBECHSI.

B.0,5 B.0,6 TI.0,7 .08 EO0,9 (H)

TecTsl Mo MoONIEKyIApHON r3nKe

Bonmopon maccoit 6r 3anumaer o0bem 26 11 ipu remnepatype -13°C. Haiitu naBnenue
rasa.

A.0,01 b.0,05 B.0,1 TI.025 J.2,5 EZ25 (MITIa)

B komuare npu Temmeparype 20°C oTHOcHTeNNbHAS BIaXHOCTh 65%. Kak usmenurcs
OTHOCHTEJIbHAS BJIIAYKHOCTH, €CJIM TEMIIepaTypa B KOMHATe MOHU3UTCs 710 15°C?

A.68 b.73 B.78 TI.83 J.88 E.93 (%)

B BepTHKaNIbHO PACIIONOKEHHOM IIMIIMHIPE MO CBOOOAHO NEpeMeIatouMes
NOpPUIHEM HaxouTcs Bogopoa. Hailtu maccy Bogoponaa, eciu npu HarpeBanuu ot 260K
10 360K on coBepuimin padoty 208 JIx.

A.0,5 b1 B.1,5 T2 .25 EJ3()

[Tpu Temneparype 24°C oTHOCUTETbHAS BIAXKHOCTh BO3/1yXa okazanach 79%. Ilpu

KaKoW TeMIepaType MOKHO 0KHJIaTh MOSBIICHUS TyMaHa?
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A.12 b.14 B.16 T.18 /.20 E22 (°C)
5. B komuate npu Temnepatype 19°C otHocutenbHas BinaxHocTb 70%. Kak usmenurcs
OTHOCHUTEJIbHAS BJIIAXKHOCTh, €CJIM TEMIIEpaTypa B KOMHATE MOHU3UTCs 10 16°C?
A.74 B.79 B.84 T1.89 .94 E.99 (%)
6. Kakas macca yriekucioro rasa coaepkurcs B 0amione oobemom S0 pu JaBICHAH
6,0 MIla u Temneparype 27°C?
A.33 b.43 B.53 TI.63 .73 ESB3 (xr)
7. Kaxoit 06bem 3aaumaet 320r kuciopoaa npu temrneparype 270C u nanenun 0,83
Mma?
A.3 b5 B.10 T.15 .30 E.60 (1)
8. B repmernueckuii cocyn o0bemom 1051, 3aroHEHHBII CyXUM BO31yXoM, BBenu 10 T

BojIbl. Kakast Macca BOJIbI OCTaHETCS HeUCIIApUBIIICHCS, e cocy HarpeTh 10 100°C?
O0beM, 3aHUMaeMblil BOJON, HE YUUTHIBATh.
A.18 b.24 B.28 TI1.32 M1.3,6 E42 (r)

9. B nunuHape mo cBOOOIHO MEePEMEIAIONUMCS TIOPIITHEM, Ha KOTOPOM JICKUT TPY3,
Haxoautcs 0,5 mons renusi. Ha ckobKo yBeanuuiaach TeMIleparypa refus, eClid eMy
coobumm 1,66 x>k TeroTer?

A.80 Bb.120 B.160 T1.200 J.240 E.300 (K)

10. Kakoe KOJIHMYECTBO TEIJIOThI COOOIIEHO 2 MOJISIM OJJHOATOMHOI'O HACaILHOIO ra3a B

n300apuvYecKoM Ipoliecce Mpy NoBbIeHnH Temmeparypsl oT 278K mo 290 K?
A.0,1 b.02 B.53 TI1.03 .04 E.07 (x1x)

11. B 6amnone oobemom 45 i1 Haxoautes 0,46 kr azora npu aasienun 0,92 Mna. Haiitu
TEeMIIepaTypy a3oTa.

A.263 b.273 B.283 T1.293 J.303 E.313 (K)

TecTsl 110 JIEKTPUYECTBY.

1. [TocnenoBareabHO COETMHEHHBIE PE3UCTOPHI C conpoTuBiaeHUsIMU 24 OM u 40 Om
noacoeauHenbl K uctouHuky ¢ 9J1C 36 B u BHyTpeHHuM conpotusieHueM 8§ Om. Haittu
HaIpsDKEHUE Ha PE3UCTOPE C MEHBIINM COIIPOTUBIICHUEM.

A.6 b9 B.12 T.18 .24 E.J36 (B)

2. Kakoii 3apsig mpoteueT uepes pe3uctop nocie 3aMmbikanus kiaova? Benuuunst E,r,L

u3BecTHbI. CONPOTUBIICHUEM KaTYIIKH PEHEOPEUb.
A.1/4 B.1/3 B.% TI.2/3 1I.% E.1 (LE%r?)

3. K ncrounuky ¢ 9J1C 3 B u BHyTpeHHUM conpoTusieHueM 1,4 OM noacoeuHEHb!
napajuieJIbHO COeIMHEHHBIE PE3UCTOPHI ¢ conmpoTuBieHusiMu 8 Om u 2 OM. Haiitu
HaIpsDKEHUE Ha 3a)KMMax UCTOYHHUKA.

A.0,8 b 1,2 B.1,6 T.2 .24 E3 (B)

4. B 01HOpOHOM 3JIEKTPUYECKOM I10JIE€ C HAPSXKEHHOCTHIO 4 KB/M momeltieH mapuk
Mmaccoit 2mr ¢ 3apsiiom 15 uKin. Halitn yckopenue mapuka. [losne TsbkecTu He y4UTHIBATh.
A.30 b.40 B.50 TI.60 J.70 E.80 (m/c)

S. B snexrporntke MomHocThIO 1,5 KBT 1Ba 01MHAKOBBIX HAarpeBaTeNIbHbBIX AIEMEHTA
BKJIIOUEHBI napajuiensHo. Hanpsokenne cetn 220 B. Kakoli Tok Teyer uepes oauH
3JIEMEHT?

A. 14 b.24 B.34 1.44 .54 E64 (A)

6. B 01HOpOTHOM 3JIEKTPUUYECKOM T0JIE C HAMIPSDKEHHOCTHI0 9 KB/M momertieH mapux
Maccoit 3mr ¢ 3apsaom 6 HKu. Haiitn yckopenue mapuka. [lone TsbkecTn He yUUTBIBATD.
A.18 b.28 B.38 TI.48 J.58 E.68 (m/c)

7. K ncrounuky ¢ 3/1C 36 B noakirodeHsl OCIEI0BATEIBHO COCINHEHHBIE PE3UCTOPHI
c conporuieHuemM 65 Om u 20 Om. Tok B nenu 0,4 A. HaiiTu BHyTpeHHee

COIIPOTUBJICHUEC UCTOYHUKA..
A.1 B2 B3 T.4 1.5 E6 (Om)



10.

11.

12.

13.

14.

15.

16.

18

K ncrounuky ¢ 9/1C 12 B u BHyTpeHHUM conpotusieHueM 0,4 OM noacoeAMHEHbI
napasuieibHO COCAMHEHHbBIEC PE3UCTOPHI ¢ conpoTuBeHus MU 2 Om u 3 Om. Halitu
HaIpsHKEHUE Ha 32)KMMaxX UCTOYHHUKA.

A.7 b8 B9 TI.10 A.11 E.12 (B)

HaiiTu cuity B3auMoIelicTBUS ABYX TOYEUHBIX 3apsa0B BeauunHol 1 MKt kaxapli,
HaxOoJAIMKCA Ha PaCCTOSIHUM 1M JIpyr OT apyra.

A.10 b.1 B.0,1 T.0,01 A 0,001 E.100 H)

[Tnockuit koHeHcaTop 3apsikeH 10 Hanpsbkenus S00 B. Paccrosinue mexay
MJIacTUHAMU KoHJeHcaTopa 2 cM. C Kakoi CUII0i IeUCTBYET AIEKTPUUECKOE MoJie Ha
ToYeUHbIN 3apsa BennunHoi 0,4 K1, momenieHHbIi B KOHAEHCATOP?

A.0,01 bO,1 B.1 T.10 A.100 E.1000 (MxH)

K ncrounuky ¢ 9J1C 9 B u BHyrpenHum conpotusieHreM 0,6 OM noaKIr04eHbI
napasuleibHO COCIMHEHHbBIC PE3UCTOPBI ¢ conpoTuBieHus MU 4 Om u 6 Om. Halitu Tok B
LENH.

A.0,5 b1 B.15 TI.2 .25 E3 (A)

[Ipu s5ekTpoau3e Ha KaToe OTI0XKMIOCH 3,6 T cepedpa 3a 3u. OnpenenuTs CUiIy
TOKa.

A.0,1 b.03 B.0S5 TI.0,7 .09 E.l1I (A)

B yupexnenuu roput onnopemeHHo 30 namn no 60 Br, 18 nammn o 100 Bt u 20
namn o 150 Br. Onpenenuts Tok, notpedisiemMbll yupexaenueMm. Hanpsbkenue cetu 220
B.

A.10 Bb.20 B30 TI.40 /.50 E.60 (A)

Toueunsrii 3apsin QHaxoguTCs Ha paccTOsIHUM 2R OT LIEHTpa 3a3eMJICHHOTO
npoBojAIIero mapa paguyca R. Kakoit 3apsia mpoTeder 1o 3a3eMIIsioneMy IpoBOIHUKY,
€CJIM TOUCYHBIHN 3apsi/i MEPEeMECTUTh U PaCONIOKUTh Ha paccTosHuM 3R oT nenTpa mapa?

A.1/6 B.1/8B.1/9 T.1/121.1/15 E.1/18 (-Q)

Haiitu cuny B3auMo1elicTBUS ABYX TOYEUHBIX 3apsAA0B BeIMUUHOM 3,2 MKKUT KaXKIblIid,
HaXOJAIINXCS Ha pacCTOSHUU | M Apyr OT Apyra.
A.10 b.1 B.0O,1 T.0,01 A.0,001 E.100 (H)
ITnockuii koHAeHCaTOp 3apsikeH 10 HanpspkeHus 300 B. PaccTosnue mexny
nacTuHaMU KoHaeHcaTopa 3 cM. C Kakoi CUITOi IeMCTBYET AIEKTPUIECKOE MoJie Ha
TOYEYHBIN 3apsi BennunHoM 7 HKII, MOMEIIEHHbII B KOHIeHCaTOp?
A.0,17 b.0,35 B.0,7 TI.7 H.70 E.700 (MxH)

TecThl O 2JIEKTPOMArHUTHBIM KOJIEOAHUSAM

1. B xoneGaTenbHOM KOHTYpe 0€3 3aTyXaHusl MaKCUMAaJIbHBIN TOK MPHU KOJIEOaHUSIX
paBeH 10 MA, MakcuManpHOE HanpsbkeHue Ha koHaeHcarope 10 B. MHgykTuBHOCTB
karymku 20 MI'H. Halitu nepuon koneGanuii.

A.0,013 b.0,13 B.1,3 I.13 J.130 E. 1300 (m/c)

2. B konebarensHOM KOHTYpe 0€3 3aTyxXaHHs MEpUoJT KOJIeOaHUH 2 MC, MaKCUMAaTbHBIH
TOK 4 MA, MaKCUMaJIbHOE HaNpsKEHUE Ha KoHJeHcaTope 5 B. Hailitu sHepruro,
3allaCeHHYIO B KOHTYpE.

A3 b4 B.5S I.6 7 E.8 (mMx/J1x)

3. B xonebarenbHOM KOHTYpe 0€3 3aTyXaHUsl MaKCUMAJIBHBIH TOK MPH KOJIEOaHHSIX

paBeH 20 MA, MakcHMaJIbHOE HaNpsbKEHUE Ha KoHAeHcaTtope 2 B. IHIyKTUBHOCTD

karymiku 70 mI'H. Halitu mepuon konebaHui.
A.0,01 b.044 B.044 T.44 ]J1.44 E.440 (mlc)



19

4. B xonebarenbHOM KOHTYpe 0€3 3aTyXaHUs IepHoj KoieOaHui 5 Mc, MaKCUMaIbHBIN
TOK 1 MA, MakcuMalibHOE HampsKeHUE Ha KoHJeHcartope 4 B. Haiitu suepruto,
3allaceHHYI0 B KOHTYE.

A.02 b.04 B.06 T.08 HO.1,2 E. 1,6 (MxJIx)

TecTbl IO ONTUKE
[IpenenbHbBIN yro MOJTHOTO OTPAXKEHUS ISl HEKOTOPOTro BemiecTBa paBeH 60°. Halitu
1I0Ka3aTeb NPEJIOMIIEHHS 3TOIO BELIECTBA.
A. 1,05 b. 1,15 B.1,25 I.1,35 HA.1,45 E. 1,65 (MxJIx)
Jlyd magaeT u3 BO3/1yxa Ha MOBEPXHOCTh BEIIECTBA MO yriaoM 45°. Yron Mexy
MaJIalolUM U MpeoMIICHHBIM Jydamu 1650. HaiiTu mokaszaTesns npeaomMieHus
BELIECTBA.
A. 13 b.14 B.15 I.1,6 A.1,7 E. 1,8 (MxJIx)
[IpenenbHbBIN yroJ MOJHOTO OTPAXKEHUS ISl HEKOTOPOTo BemiecTBa paBeH 45°. Haiitu
MOKa3aTelb MPEJIOMIIEHHS 3TOrO BEILIECTBA.
A 1,1 b.1,2 B. 1,3 T.14 AO.1,5 E. 1,6 (Mk[x)

BOIIPOCHI K TEKYIIEMY KOHTPOJIIO

Tema: «MexaHndecKkoe JBHKECHHE.

1.Kakoe nBr>KeHHE HA3LIBACTCS MEXaHUYCCKUM?
2. Yto n3yyaer mexaHuka?

3.Yto Ha3pIBaeTCA MaTEpPUATIBLHOU TOUKON?

4. Kakoe JBUKEHUE HA3hIBAETCS PABHOMEPHBIM?
5.Yto Takoe TpaeKTOpHs IBUKEHUS?

Tema: «BHyTpenHss sHeprus tena. Mi3MeHeHre BHyTpEHHENH SHEPTUU Tena.
Termonepenaya.

1. Uto Takoe BHYTpEHHS SHEPrus Tena?

2.Kak u3MeHseTcs BHyTpEHHSS SHEPIHsl Tejia pU U3MEHEHUH TeMIlepaTypbl?

3.00bscHUTE U3MEHEHNE BHYTPEHHEH SHEPruu Tela MpU Mepexo/ie U3 OJTHOTO COCTOSHUS

B JIpYyToe.
4.Yto Takoe Teruionepenava’?

Tema: «OnexTpusanus. DnekTpudeckue 3apsaapl. [[pOBOAHUKY U TUANEKTPUKH. 3aKOH
COXPAHEHHUs 3apsaaar.

1. Yto Takoe 3IeKTpuIeCcKuit 3apsi?

2. Kakue BU/IbI 2JIEKTPHUECKUX 3apsiI0B BBl 3HaeTe?

3. OOBsICHUTE B3aMMOJICHCTBHE 3apsHKSHHBIX TeJl (YaCTHII).

4. B xakux eIUHMIIAX U3MEPSIeTCs DIEKTPUIECKU 3apsin’?

5. [Touemy 3apsia 2eKTpoHA (POTOHA) HA3BIBAIOT JUCKPETHBIM?

Tema: «I'eomerpuyeckas ontuka. CBeToBOM my4ok. CBETOBOH JIyu».
1.YTo uzyuaer pazaen Guszuku «Onrukan?
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2. Yto co0oii mpeCTaBIIsIeT CBET.
3. Ha3oBuTe 1uana3oH AJMH BOJIH BUAUMOIO CBETA.
4. Yro uzyuyaeTt reoMeTpuuecKasi onTuka’?

Tema: «Ctpoenue atoMa. SIBjieHUs, MOITBEPKAAIOIIUE CIIOKHOE
CTPOCHHE aTOMaY.
1. Yo coboii npencrasisier atom?
2. VI3 9ero cocTouT caMblii JISTKUNA aTOM — aTOM Bojiopojaa?
3. O0BsIcCHHTE TUTAHETAPHYIO MOJIeh aToMa Pesepdopaa.
4. Bo cKOJIBKO pa3 mMacca siipa aToMa BOJI0Opo/ia OOJIbIIIEe MACChI 3JIEKTpOHA?

BOITPOCHI K KOHTPOJIbBHBIM 3AHATUAM

PA3IEJT: MEXAHUKA

BAPUAHT 1.
1. Ilpenmet pusuku. Guznveckue sIBICHUSI.
2. Mexanuueckoe JBUkKeHHE. Tpaektopust aBuxkeHus. [IpsmonuueitHoe U
KPHUBOJIMHENHOE IBUKEHUE.
3. [lepBriii 3akoH Herotona. Muepuus. Bec u macca Ten.
4. 3anaua. OnpenenuTs Maccy U BeC Telia, KOTOPOE MOJT JCHCTBUEM CUJIIBI
2,1 H nBuxertcs ¢ yckopenuem 0,42 m/cex?2.

BAPUAHT 2.
1. Xapakrepuctuka ¢u3zndeckoro siBjaeHus. Pusnueckue BeJIWYMHBI. MexayHapoaHas
MeTrpuueckas cuctema mep CH.
2. PaBHOMEpHOE U HEPAaBHOMEPHOE JBHKEHHE.
3. Cuna naenenus. JaBnenue. Tpenue.
4. 3anauva. Baronetka maccoit 180 kxr nBmwxkercs ¢ yckopenuem 0,120 wm/cex?2.
Ornpenenutsd cuity, COOOIIAOIIYI0 YCKOPEHHE.

BAPUAHT 3.
1. Ckopocts paBHOMEpHOro ABMKEHHUS. [lyTh, MpONHAEHHBINH TEITOM NMPU PaBHOMEPHOM
JBUKCHHM.
2. Buzpl Tpenns. Cuna tpenust. Koo duuueHt tpenus.
3. Bropoii 3akon HetoToHa.
4. 3anaya. Teno maccoit 4kr moj JeHCTBUEM HEKOTOPOM CHUJIbI MMPHOOPENO YCKOpEHUE 2
Mm/cex2. Kakoe yckopeHue mpuoOperaer Teso Maccoil 10 kr moj JeiicTBUEM Takol ke
CUJIBI?

BAPUAHT 4.
1. Tpernii 3akoH HproToHa.
2. Cuna napnenus. JlaBnenue. Cuna tperus. Koadduuuent tpenus.
3. ®usnueckue spneHust. OU3MUECKUE BETHUNHBI
4. 3anauva. Ilon nmevictBueM cunbl B 20H tenmo nBuxkercs ¢ yckopenuem 0,4 m/cex2. C
KaKUM YCKOpEHHEM OyAeT IBUTaThCs 3TO TeJo Moj AeiicTBueM cuibl B SOH.
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BAPUAHT 5.
1. MexnayHnapoanas metpuueckas cuctema mep CH.
2. MexaHnueckoe qBUxKeHHE. PaBHOMEpHOE ¥ HEpaBHOMEPHOE JIBMKCHHE.
3. Tpenue. Buasr TpeHusl.
4. 3amaya. C KakuUM YCKOPEHHEM JIBUTAJICS MPH pa30ere peakTUBHBIA CaMOJIeT Maccoit
600 ToH, ecimu cuita TAru asurarenei 90 KMIOHBIOTOH?

BAPUAHT 6.
1. Bropoii 3akon HeroToHa.
2. MexaHnueckasi MOITHOCTh. ETMHUIIBI H3MepeHusI.
3. MexaHuueckue cBOMCTBA TBEPABIX TEJ, KHUAKOCTEH U ra3oB.
4. 3anauva. Baronmerka maccorr 180 xr nBmwxkercs ¢ yckopenuem 0,120 wm/cex?2.
Onpenenuts cuity, COOOLIAIOIIYIO0 YCKOPEHUE.

BAPUAHT 7.
1. Hamnwucarp 3aKOH BCEMHUpPHOIO TSATOTEHUS Te€J, HAXOJAIIMECS Ha OIPEACICHHOM
PaccTOSIHUU OT IIOBEPXHOCTH 3EMJIH.
2. Mexannueckast padora. Koaddumument nonesnoro neiicreus (KI11) mexanusma.
3. Kunernueckas sHeprus Tena.
4. OnpenenuTh Maccy W BeC Tesa, KOTopoe moj aeictBuem cuibl 2,1 H nBrmkercs c
yckopenuem 0,42 m/cex?2.

BAPUAHT 8.
1. Yckopenue cBOOOIHOTO TaICHUS.
2. Mexannueckast sHeprus. [loTeHanpHast SHEPTHsL.
3. MexaHn4yecKkre CBOMCTBA TBEPIBIX T, )KHAKOCTEH 1 ra3oB. COCTOSHHUE BEIIECTBA.
4. 3amaua. Temo maccoii 2 kr cBoOOgHO TamaeT B TedeHue 6 cex. Omnpenenute
KMHETHYECKYIO SHEPTHUIO TeJla B KOHIIE MaJICHHUS.

PA3JAEJI. TEPMOJJUHAMUKA.
BAPUAHT 1.
1. 3akon Apxumena.
2. BHyTpeHHsIs SHEprus Tena.
3. Terutota. KonwgecTBo TermioTel. EAWMHAIB H3MEpEeHUS KOJTHYECTBA TEILIOTHI.
4. 3amada. Kakoe KOIMYECTBO TEIUIOTHI HYKHO 3aTPaTHTh, YTOOBI 3KT JIbJIa, B3SITOTO MpHU
temreparype - 200C, pacruiaBuTh U OJy4eHHYI0 Boay HarpeTs 10 800C.

BAPUAHT 2.
1. Atmocdepnoe nasnenue. OnbiT Toppuuenu.
2. Ternonepenaya. TemnonpoBOIHOCTb.
3. TermmoeMKkoCTh. Y IenbHasa TEIIOEMKOCT.
4. 3anava. B kakoM COCTOSIHMM — TBEPJIOM WJIM KHUJIKOM — HAaXOJSATCS METaJLIbI: cepedpo,
30JI0TO, M€, amtoMuHui pu temnepatype 10000C.

BAPUAHT 3.
1. ATOMHO-MOIIEKYIISIPHOE CTPOEHHE BellecTBa. Tpy OCHOBHBIX MOJIOKEHUS YUCHUS 00
aTOMHO-MOJIEKYJISIPHOM CTPOSHHUH BEILECTBA.
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2. Koneknus. U3nyuenue.

3. TemnoTrBopHOCTh TomnuBa. TemnoBast otaaya. Kosdduuuent moneznoro neicTBust
(KITH) ycraHOBKH.

4. 3agaua. Kakoe KOJIMYECTBO TEIUIOTHI HYXKHO 3aTpaTUTh, YTOOBI paciiiaBuTh 10Kr
CBHUHIIA, B3ATOTO IIpH Temmneparype 270C.

BAPUAHT 4.
1. TerutoeMKkocCTh. Y IenbHas TEIUIOEMKOCTb.
2. 3akoH Apxumena.
3. 3aKOH COXpaHEHMsI SHEPTUU B MEXAaHUYECKUX U TETJIOBBIX CUCTEMAX.
4. 3amaya. Kakoe KOJIMYECTBO TEIIOTHI HYXKHO 3aTPAaTUTh, YTOOBI 2KT JIbJIA, B3ATOTO MPU
temmeparype -100C, pacriaBut, a HOJYyYEHHYIO BOJY IPEBPATUTH B Tap.

BAPUAHT 5.
1. Buytpennss sHeprus tena. KoHBekuus.
2. AtmocdepHoe nanenne. OnbiT Toppuyernm.
3. ATOMHO-MOJIEKYJISIPHOE CTPOCHUE BEIIECTBA. TpH OCHOBHBIX MOJOXXEHHS 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHHU BEIIECTBA.
4. 3anava. Kakoe K0IM4ecTBO KepocuHa HEOOX0IUMO Cxkeub, 4ToObl 50 KT BO/IbI HATPETh
ot 200C no kunenust KI1J] narpesarens 35%.

PA3AEJ:DJIEKTPOMATHETU3M.
BAPUAHT 1.
1. 3akon Dapanes.
2. 3akoH Amrnepa. Hampasnenue cuiibl AMnepa.
3. DnextpoMarauTHas UHAYKIUS. DJ]C UHIYKIIH.
4. 3anava. ['anpBannueckuit anement ¢ DJIC 12 B ¢ BHyTpenHuMm comportusiennem 0,3
OM 3aMKHYT Ha IPOBOJHUK COMPOTUBIIEHUEM.

BAPUAHT 2.
1. Cuna Jlopenia.
2. MarautHoe nose. SIBneHus1, MoATBEPKAAIOIINE CYIIECTBOBAHIE MAarHUTHOTO TIOJIS.
3. Bemmunaa D/1C ammekTpoMarHuTHOW MHAYKINH. 3aKoH Dapaes.
4. 3amava. KakoBa MHIYKIMST MarHUTHOTO TOJs, B KOTOPOM Ha MPOBOJHUK C TOKOM
cuioit 20 A peiictyet cuia 5.10-2 H? Tlone u Tok B3auMHO nepreHAUKYIsApHBL. [{nnHa
AKTUBHOW YaCTH MPOBOJHUKA 5 CM.

BAPUAHT 3.
1. 3akon Amrepa.
2. MarautHas uHAYKUUs. JINHUM MarHUTHON MHTyKITHH.
3. DnekTpoMarHuTHas HHAYKITUS.
4. 3agava. Ha npsiMonuHelHHBIH NpoBOAHUK AMUHON 0,4.M, KOTOPBIM pacroyioskeH IMoJ
yriioM 230 K JIMHUSM HHIYKIAA MarHMTHOTO Moiist, AeictByer cuia 8 H. Onpenenure
MHIYKIMIO MAarHUTHOTO I0JISA, ECJIN IO IPOBOJHUKY T€YET TOK crioil 20 A.

BAPUAHT 4.
1. 3akon JleHua juig HanpaBieHUs! THAYKIHOHHOTO TOKa.
2. MarHuTHOE TOJIe U €T0 XapaKTEPUCTHKH.
3. 3akoH Amnepa. Hampasnenue cuiibl AMnepa.
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4. KakoBa MHAYKIIUS MarHUTHOI'O TOJs,, B KOTOPOM Ha IPOBOJHUK C TOKOM cuiion 20 A
nerictByetr cuia 5.10-2 H? ITlosie m TOK B3aMMHO NMEpHEHAUKYISAPHBL. J[JIMHA aKTUBHOM
Y4aCTH IPOBOJHUKA 5 CM.

BAPUAHT 5.
1. 3akon Amrepa.
2. Enununa marautHo# nHayknun. Cuna Jlopenia.
3. Camounaykuus. MHAYKTHBHOCTb.
4. 3amaua. Omnpenenute DJIC caMOMHIYKIMH, KOTOpas BO30ykKIaeTcs B OOMOTKE C
UHAYKTUBHOCTBIO 0,4 I'H pu paBHOMEPHOM M3MEHEHUM CUJIbI TOKa B Hell Ha SA 3a 0,02
CeK.

P A 3 1 E JI: QJIEKTPOMAT'HUTHBIE KOJIEBAHNM A Y BOJIHBI.
BAPUAHT 1.

1. DnexkrpomarnuTHble KojieOaHus. CBOOOAHBIE M BBIHYXJACHHBIE JJIEKTPOMAarHUTHBIC
KoJsieOaHus.

2. IHIyKTUBHOCTH B LIETH MTEPEMEHHOT0 TOKa. IHIYKTHBHOE CONTPOTHBIICHHE.

3. 'eomeTpuryeckas onTuka.

4. 3amaua. KonebaTenpHbIN KOHYP COCTOUT U3 KOHJIEHCATOPA €MKOCTHIO 2 D M KaTylnIku
uHayKkTuBHOCTHIO 0,5 Mk ['H. UeMy paBHa yacToTa KojeOaHU 3TOro KOHTYpa.

BAPUAHT 2.
1. Konebarenbublii  KoHTyp. llomydyeHue  DIIEKTPOMArHUTHBIX — KojJeOaHW B
KoJsie0aTeIbHOM KOHTYpE.
2. EMKOCTB B LI€ITH IEPEMEHHOT0 TOKa. EMKOCTHOE CONPOTHUBIICHHE.
3. 3aKOHBI OTPAXKEHUS U NPEIIOMIICHHS CBETA.
4. 3anayva. [1pu xakoii amuHe BOJIHBI SHEprus GporoHa pasHa 3,2.10-19 Ix.

BAPUAHT 3.
1. [lepemennblii TOK. XapaKTEpUCTUKU IMEPEMEHHOro ToKa. D¢ (EeKTUBHOE 3HAUEHUE
HaMpsHKEHUS TOKA.
2. ®usnyeckas onrtuka. Judpakaus. JudpakiponHas penieTka.
3. DNEeKTPOMarHuTHHIE BOJIHBI.
4. 3anmaya. Ompenenuth 3HEprut0 (HOTOHA, COOTBETCTBYIOIIUX HauOoJyiee IITUHHBIM (
=),75 MmkM) u Hau6onee kopotkum ( =0,4 MKkM) BOJTHAM BHIMMOI YaCTH CIIEKTpa.

BAPUAHT 4.
1. [Teproa cOOCTBEHHBIX AIEKTPOMArHUTHBIX KoJieOaHui B KOHTYpe. Dopmyna TomcoHa.
2. Onruka. Ilpupona ceera. CKOpocTh cBeTa.
3. ®otorddext. YpaBaenue DitHmrreliHa st GotodddexTa.
4. 3amaua. 3Hast CKOPOCTh CBETa B BAKyyMe, BBIYMCIIMTH CKOPOCTh CBETA B BOJIE U CTEKIIE.
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BAPUAHT 5.
1. TlepemeHHBIl TOK. XapaKTEPUCTUKH IMEPEMEHHOTO TOKa. MHAYKTMBHOCTH B IIENHU
MepeMEHHOT0 ToKa. THIYKTUBHOE CONPOTUBIICHUE.
2. ucnepcus csera. MuTepdepeHius crera.
3. JIunsel. Bunet muH3. OniTuyeckas Cuiia JuH3.
4. 3apgaua. Onpenenurtp, Y4eMy paBeH KBaHT SHEPTUHU, COOTBETCTBYIOIICH JJIMHE CBETOBOM
BoutHbI 0,5 MKM.

PA3JIEJI:OIITUKA.

BAPUAHT 1.
1. 'eomeTpuueckast ONTUKA.
2. 3aKOHBI OTPAKEHUS U MPETOMIICHHSI CBETA.
3. Mudpakuus ceera. JudpakiunonHas penierka.
4. 3apmaya. OmpenenuTb, Ye€My paBeH KBaHT JHEPrHH, COOTBETCTBYIOIIECH JUIMHAM
cBeTtoBoi BoJIH A = 0,5 MxMm, A = 0,6 MKM, A = 0,74 MKM.

BAPUAHT 2.
1. dusnyeckas onTUKA.
2. 3aKOHBI OTPAKCHUS U TIPEIIOMIICHHS CBETA.
3. Uurepdepenuus creta. Jucnepcus caera.
4. 3anayva. [1pu xakoii amuHe BOJIHBI SHEPrus poroHa pasHa 3,2.10-19 Ix.

BAPUAHT 3.
1. Ceer. CkopocThb cBeTa.
2. ®usnyeckas onrtuka. Judpakaus. JudpakiponHas penieTka.
3. ®oroaddext. Dopmyna DitHiTeiHa 1715 poTodddekra.
4. 3anmaya. Ompenenuth 3HEprut0 (HOTOHA, COOTBETCTBYIOIIUX HauOoJyiee IITUHHBIM (
=),75 MkM) u Hau6onee kopotkum ( =0,4 MkM) BOTHaM BHIMMOI YaCTH CIIEKTpA.

BAPUAHT 4.
1. Onrruka. Ilpupona ceera. CKOpocTh CBeTa.
2. 3aKOHBI OTPAXKEHUS U NPEIIOMIICHHS CBETA.
3. ®otorddext. YpaBaenue DitHmreriHa 11 poTorddexTa.
4. 3amaya. 3Hast CKOPOCTh CBETa B BaKyyMe, BBIYUCIUTh CKOPOCTh CBETA B BOJIE U CTEKIIE.

BAPHUAHT 5.
1. 'eomerpuueckas ontuka. JIya cera. Ily4dok cBera.
2. lucniepcus cseta. MaTepdepeHius crera.
3. JInnsel. Buas! nun3. OnTtryeckas CHiia JUH3.
4. 3apgaua. OnpenenuTp, 4eMy paBeH KBaHT SHEPTUHU, COOTBETCTBYIOIIEH JIMHE CBETOBOM
BOaHEI 0,5 MKM.

BOIIPOCHI UTOI'OBOT'O KOHTPOJIA IO ®U3UKE (3k3aMeH)

1. [Ipenmer ¢puzuxu. Guznueckue sBiaeHus. Puznyeckue BEIUYUHBI U UX U3MEPEHUS.
2.Mexanudeckoe JBHxeHue. PaBHoMepHOE U HepaBHOMEpHOE IBHkeHUs. CKOpOCTb

PaBHOMCPHOI'O ABHUIKCHUS.



25

3. Mexanuueckue cuiibl. Macca tena. Maepuus. Ilepssiii 3akon HeroToHa.

4.Cuna naBnenus. [laBnenue. Tpenue. Buabl Tpenus. Cuna TpeHus.

5.BzaumoneiictBue ten. Bropoii 3akon HetoTona. Tpetwnii 3akon HeroToHa.

6.3axoH BCEMHUPHOI'O TAT'OTCHUA. Bec Tena. yCKOpeHI/Ie CBO60,I[HOFO maacHus.

7.Pabota. MomHocTh. EnuHuiiel u3mepenus paboThl M MOIITHOCTH.

8. Mexanuueckast sHeprus. Knnetndeckast 1 moTeHnuagbHas suepruu. [lpeBpanienue

SHEPTHUH.

9. MexaHnyeckue CBOICTBA TBEPABIX TEII, )I(HI[KOCTCI;'I u ra3oB. CocTosHIE BCIIICCTBA.

10.
11.
12.
13.

14.
15.
16.
17.

18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

[lepenaya naBiaeHMs )KUIKOCTSIMU U ra3aMHu.

JlelicTBHE XKUAKOCTEN U ra30B HA MOIPY>KEHHBIX B HUX TeJl. 3aKOH ApXUMeE/a.
Atmocdepnoe nasienue. OnbiT Toppuyesiu.

Crpoenue BeniecTBa. ATOMHO-MOJIEKYJISIPHOE CTpOeHHE BellecTBa. Cuiibl
B3aUMOJCUCTBUS MEXKIY MOJIEKYJIAMM.

Buyrtpennssa sHeprus tena. Temnonepenaya.

TennonpoBoAHOCTh, KOHBEKIUS, U3IIyYCHHE.

KonuuecTBo TemioTel. Y aenbHas TENI0EMKOCTb.

TemnoTBopHOCTE TOTUIMBA. TemmoBas otnada. Koshduiment noiae3Horo AeHCTBHs
(KIIH) ycraHOBKH.

DnekTpu3anus, 3JIeKTpudeckue 3apsiabl. [[pOBOJHUKYN U TUAIEKTPUKH. 3aKOH
COXPaHEHHUs 3apsja.

DneKTpoHHAas TeOpUsi CTPOSHUS BemecTBa. 3akoH KyroHa.

DnexTpuueckoe nojie. HanpspkeHHOCTh 37€KTPUYECKOTO TOJSL.
HanpspkeHHOCTD 2JIEKTPUUYECKOTO OIS TOYEUHOTO 3apsiia.

IToTeHnman 3MeKTPUYECKOTO MOJI.

[TocTosiHHbIM 31ekTpuyeckuit Tok. Cuiia Toka.

VYcnoBus CymecTBOBaHUS MIEKTPUIECKOro ToKa. MICTOYHMKH TOKA.
W3mepenue cuibpl TOKa U HAIIPSKEHMUS.

3axoH Oma qyi yuacTtka nenu. ConpoTHUBIEHUE U TPOBOAUMOCTD.
[TocnenoBarenpHOE M MapauIeIbBHOE COETMHEHUE IIPOBOJHUKOB.

Pabota 1 momHOCTh TOKA. 3akoH [[xoymnsa-JIeHa.

3akon OMa it moaHoM nenu. Dnekrpoasmwkymas cuna (9./.C.)

MarauTHoO€ 1oJe U €ro XapakTEpPUCTUKH.

Cuna, aeiicTByrOIIas Ha TPOBOJHUK C TOKOM B MarHUTHOM TI0JIe. 3aK0H Amrepa.
Cuna Jlopena.

DnexkTpoMarHuTHas HHAYKIUs. 3akoH Dapajes.
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34. 3akoHn JleHa.

35. CamonHaykuus. IHIyKTUBHOCTb.

36. CBoOOAHBIC U BBIHYKICHHBIC DJICKTPOMArHUTHBIE KOJICOAHHUS.

37. DneKTpOMarHuTHBIC BOJTHBI.

38. [lepemennslit TOK. D heKTUBHOE (ICHCTBYIONIEE) 3HAYCHUE HAMIPSHKEHUS U CHITBI TOKA.
39. HIyKTUBHOCTH U EMKOCTh B IICTIH IEPEMEHHOTO TOKA.

40. Cger. KBaHToBas 1 BOJTHOBAasi TEOPUU CBETA.

41. I'eomeTpuyeckas ONTHKA.

42. 3aKoHBI OTPAKECHHUS U MPEJTOMJIICHHUS CBETA.

43. JIunza. Bunel mun3. OnTryueckas cuia JUH3bIL.

44, Ousnueckas onTuka. PotorhPexr.

45. Tucnepcus, uHTEpdepeHns, 1udpakius ceera.

46. AtomHas (u3uKa. SIBICHHS, TOITBEPKIAIONINE CIIOKHOE CTPOCHUE aToOMa.
47. Ilocrynatel bopa.

48. Ctpoenue siapa. SnepHble peakiuu.

49. DHeprus CBSA3M aTOMHBIX SIJIEP.

BUJIETBI U'TOI'OBOI'O KOHTPOJIA ITO ®U3UKE (3k3amMeH)

['®I'bOY [larectaHckuil rocyAapCTBEHHBIA MEAUIIMHCKUI YHUBEPCUTET
MuHnuncrepceTBa 31paBooxpaHeHust PO
Kadenpa o6meodpazoBare/ibHbIX JUCHUIIMH JJI51 HHOCTPAHHBIX IPAXKIaH

[ToaroToBuTENBHBIN (aKyIbTET Jucnuiumza «(pusnkay»

JUISI THOCTPAHHBIX IPAXKJIAH Cemectp 2

DK3aMeHAMOHHBIN onyteT Ne 1

1. TIpeamer ®uszuku. Guznveckue spneHrs. OU3NUIECKUE BETUIHHBI U UX H3MEPEHUSI.

2. TloTeHnma 3JEKTPHUECKOTO TOJIS.

3. ®wusnueckas ontuka. Jlucmepcus cBera.
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4. 3apaua.
Yr1Bepxkaaro
3aB. xadenpoit npod. C.H. Muneera
(noonucw)
« » 20 roma

®OI'bOY Jlarectanckuii rocy1apCTBEHHBIN MEIUIIMHCKUN YHUBEPCUTET
MuHnucrepcrsa 31paBooxpaneHust PO
Kadenpa o61meodpa3oBaTebHbIX JMCHUIIMH 1JISI HHOCTPAHHBIX I'PAXKIAH

[ToAroTOBUTEIBHBIN (PaKyIbTET Jucuunnmna «usukay

JUISL UTHOCTPAHHBIX TPakJlaH CemecTtp 2

JK3aMeHAIlMOHHBIN OmiaeT Ne 2

1. Mexanuyeckoe apmxeHue. PaBHomepHoe u HepaBHOMEpHOE JiBIKeHHE. CKOPOCTh
PaBHOMEPHOTO JIBUKEHUSI.

2. TloctosHHBIN dnekTpudeckuid Tok. Cria Toka.

Hudpakius ceeta. AudpakiroHHas penieTKa.

4. 3anaua.
YT1Bepxaaro
3aB. kadenpoit npo¢. C.H. Muneesa
(noonucw)
« » 20 rogma

OI'BOY Jlarectanckuii ToOCy1apCTBEHHBIM METUIIMHCKUN YHUBEPCUTET
MuHucrepcTBa 31paBooxpanenust PO
Kadenpa o61meodpa3oBarebHbIX IMCHUIIMH 1JISI HHOCTPAHHBIX I'PAKIaH

[ToaroroBuTeNbHBIN (PaKyIbTET Jucunnnmna «usukay

JUIsl THOCTPAHHBIX I'PaXkJiaH Cemectp 2

DK3aMeHAIMOHHBIN Omiter Ne 3

Mexanunyeckue cuibl. Macca tena. Maepuus. [lepsslit 3akoH HeroToHa.

YcaoBus CYIICCTBOBAHUA SJICKTPUICCKOT'O TOKA. HcTouHuKH TOKA.

Onruka. ['eomeTprueckas onruka.

el A e

3agauda.
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YTBepxkaaro
3aB. kadenpoii npod. C.H. MuneeBa
(noonucw)
« » 20 ronma

OI'BOY Jlarectanckuii rocy1apCTBEHHBIA MEIUIIMHCKUN YHUBEPCUTET
MunucTepcTBa 3paBooxpaHeHus PO
Kadenpa o61meodpa3oBare/ibHbIX JUCHUIIMH /151 HHOCTPAHHBIX TPAXKIaH

[ToaroroBUTENbHBIN QaKyIbTET JlncuunimHa «(pu3nKa

JUIS1 THOCTPAHHBIX IPak/1aH Cemectp 2

DK3aMeHaAIllMOHHBII ouieT Ne 4

1. Cuna naBnenus. Jlasnenue. Tpenue. Bunasl tpenus. Cuia TpeHusl.
2. H3MepeHue CUIIBI TOKA W HAMIPSHKCHHE.
3. AtomHas pusuka. SIBneHus, MOATBEPKAAIOIINE CI0KHOE CTPOCHHE aToMa.
4. 3anaua.
YTBepxkaaro
3aB. kadenpoit npo¢. C.H. Muneesa
(noonucw)
« » 20 rogma

®I'bOY JlarecTaHcKui roCcyAapCTBEHHBIM MEIUIIMHCKUN YHUBEPCUTET
MuHuncrepcTBa 31paBooxpaHeHust PO
Kadenpa o61meodpa3oBaTebHbIX IMCHUIIMH 1JIS1 HHOCTPAHHBIX I'PAXKIAH

[ToaroToBuTeNbHBIN (aKyIbTET Jucuuiummza «pusnka»

JUISI THOCTPAHHBIX IPAXKJIAH Cemectp 2

DK3aMeHAIMOHHBIN outer Ne 5

B3anmopeiicteue Ten. Bropoit u tpernii 3akoHsl HeroToHa.

3akoH OmMa 1 yyactka nenu. ColnpoTHBIEHUE U IPOBOAUMOCTb.

IToctynater bopa

BlW NP

3agauda.
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YTBepxkaaro
3aB. kadenpoii

»

npod. C.H. MuneeBa

(noonucw)

20 ronma

10. IUCT PETUCTPAIIMA U3SMEHEHUI B PABOUYEN ITPOTPAMME

Y4yeOHblii rox JaTa n Homep PexBu3NTHI Paznean, IMoanucey
H3BelIeHUus MPOTOKOJIA nojpasaes Uil | perucCTPUPYIOLIETro
00 U3MEHEHHUH IYHKT padoueit U3MEHEeHUs
NMPOrpamMMmbl
20 -20
20 -20
20 -20

20 -20




