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1. Heau n 3a1a4n y4eOHOM IMCUMILINHBI

Heabio u3yyeHusi IMCUMIIMHBI «PHU3UKa» sABiIgeTCs (HOPMHUPOBAHUE MTPEICTABICHHM,
NOHATHH, 3HAHUH O (YHJAMEHTAIBHBIX 3aKOHAX KIIACCHYECKOW M COBPEMEHHOW (M3HMKH |
HaBBIKOB NMPUMEHEHHsSI B MTPO(ECCHOHATBHON AEATEIbHOCTH (PU3NUYECKUX METOAO0B U3MEPEHUN U
UCCJIEIOBAaHUM, HEOOXOMUMBIX Ui M3YUYEHHsS] CMEXKHBIX JTUCHMIUIMH, 7S HPOAOKEHUS

00pa3oBaHUsI.

3agaun JMCHHUIIIMHBI:

1. M3ydenne  OCHOBHBIX 3aKOHOB MEXaHUKH,  TCPMOJIUHAMUKH,
JIEKTPOMArHETU3Ma, ONITHKH, aTOMHOUM (PU3UKHA U OCBOSHUE METOOB PEIICHUs 3ajad.

2. Pa3BuTHE TOrHYECKOr0 MBIIIJIECHHUS.

3. OBnangeHne METo1aMu JIa0OPaTOPHBIX UCCIICIOBAHUM.

4, BreipaboTka yMeHHMH M HAaBBIKOB 10 TIPUMCHCHHIO 3aKOHOB  (DU3HKH,

HEOOXOJUMBIX JJIsi BBIOPAHHOM CHENUATbHOCTH M JUI NPUMEHEHUS IOJyYEHHBIX 3HaHUHM B
UH)KEHEPHOH MpaKTHKE.

5. JleMoHCTpanus CBsI3U pa3ienoB PU3UKH C MPAKTUUYECKUMHU 3aJjauaMu.

6. PazBuTHe yMmeHUs HCHONB30BaTh 3aKOHBI (DU3MKM sl pELIeHUs NPHUKIATHBIX
3a/1a4 ¥ TPaMOTHO MHTEPIIPETUPOBATH UX PE3YJILTATHI.

2. Mecto nucuumiuebl B cTpykrype OOII

Huctunnmna «®usuka» otHocutess k uukiny EH. Maremarnueckuit u  oOmiuit
€CTeCTBEHHOHAYUYHBIH y4eOHbI 1k denepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHIapTa CpenHero MpodecCHOHANBFHOTO o0pa3zoBaHust 1Mo cnemmaibHOcTH 23.02.07
TexHuyeckoe 00CITy>)KMBaHHE U PEMOHT JBUTATENEH, CUCTEM U arperatoB aBromoOuieit. Muaeke
JTUCIUILTAHEI 110 yaeOHoMy tutany: EH.04

HucuunnuHa «@Pu3uka» U3ydaeTrcs C MEepBOr0 CEeMecTpa BTOPOTO Kypca, MO3TOMY
0a3upyeTcs Ha 3HAHUSAX U YMEHUSX, MOJYYEHHBIX CTYJEHTAMU MPU U3YUYEHUHU MIKOJIBHOTO Kypca
bu3MKY, XUMUH W MaTeMaTHUKH, U3ydaeMou napasiensHo, aucuurinasl EH.01 «Matematukay.

K uunciay BXOAHBIX 3HAHWIl, HABBIKOB M KOMIETEHUMH CTyACHTa, MPUCTYMAIOIIETO K
U3YYEHUIO TUCHUIUINHBI « DU3UKay», TOJKHO OTHOCUTHCS CIIEAYIOIIee:

1) dusuka.

- OCHOBHBIE 3aKOHBI MEXaHHKH,

- OCHOBHBIE 3aKOHBI MOJICKYJISIPHON (DU3HKH,

- OCHOBHBIE 3aKOHBI TEPMOJIUHAMUKH,

- OCHOBHBIE 3aKOHBI AJIEKTPOMArHEeTHU3Ma,

- OCHOBHBIE 3aKOHBI OIITHKHU
- OCHOBHBIE 3aKOHBI AaTOMHOUN (PU3UKH.

2) Marematuka.

Temsl:

1. [lepemenHbIe BeTUYUHBI U GYHKIIMOHATIbHAS 3aBUCUMOCTb.

2.Teopus npenenos, moustTue o nuddepeHmane u MPOU3BOAHON, UX MPUIIOKEHUS.

3.IlonsTre 06 MHTETpAJE U €r0 MPHIIOKEHUE.

4. Muddepenunanbaple ypaBHEHHS TEPBOTO U BTOPOTO MOPSIKOB.

6.BekTopHBIi aHATU3.

3) Xumus.

Tembl:

1. Crpoenue BemectBa (aroMm, mnepuogudeckuid 3akoH JI.VMI. Menneneesa,
nepuoanyeckas TabauIa XMMUIECKUX DJIEMEHTOB, XUMUYECKast CBSI3b).

2. PacTBOpPHI HEINEKTPOIUTOB U NIEKTPOIUTOB (AIEKTPOIUTHIECCKAS TUCCOIHALIHS).

3HaHUs, YMEHHMS M HaBbIKM, (OpMHUpyEeMble JaHHOW y4eOHOH JMCHUIUIMHOH,
HEOOXOAMMBI [UJIT HW3YYCHHUS TOCICIYIOMUX JIUCIUIUIMH OIL.03 «DnekTpoTeXHUKa |
JJIEKTPOHUKA, OI1.04 «MarepuanoseneHue, MJIK.01.02 «ABTOMOOUJIbHBIE
JKcIuTyaTanmonueie  Marepuans»y, MJIK.01.05 «Texnuueckoe oOCTy)KMBaHUE € PEMOHT
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AIEKTPOOOOPYAOBAHUS U IJICKTPOHHBIX CHCTEM aBTOMOOWIICH», a TaKXkKe SBISIIOTCA 0a30u s
3G(GEKTUBHOTO TPOXOXKIACHUS TPOM3BOJICTBCHHON TMPAKTHKKM W TOJATOTOBKA K HTOTOBOM
aTTecTanuu (€cM TUCUUILIMHA 3aBepIIaeT y4eOHbIN poliece).

3. Komnerenunu o0y4yawmerocsi, ¢gopmupyembie B pe3yjbTaTe OCBOCHHUSA
AUCHUTIIUHBI

[Iponecc n3yueHus: quctUIUIMHbI «DHU3HMKa» HampasiieH Ha (HOPMUPOBAHHE CIIETYIOLIIX
KOMIIETCHIINH:

a) oomue (OK):

OK 01: BeiOupate cnocoObl pemeHus 3aAady NpoPecCHOHATbHON eATeIbHOCTH
IPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02: Hcnonp3oBaTh COBpPEMEHHBIE CpEACTBA IOMCKA, aHAIM3a M WHTEPIPETALUU
UHPOpPMAIUU W WHPOPMALMOHHBIE TEXHOJOTHH MJISi BBIOJHEHMS 3a7ad NMPOo(hecCHOHATLHOU
JESATEIILHOCTH;

0) npogeccnonanbubie (I1K)

IIK 2.3: IIpoBoAWTh PEMOHT 3JEKTPOOOOPYAOBAHHS M DJICKTPOHHBIX CHUCTEM
aBTOMOOMJIEN B COOTBETCTBUU C TEXHOJOTUUYECKON JOKYMEHTAIUEH.

1K 6.4: Onpenenars OCTaTOUHBIN pecypc NPOU3BOJACTBEHHOT0 000y 1OBAHHUS.

[Tocne n3y4eHus: TUCIUILINHBI «(PU3NKa» CTYJEHT JOJDKEH:

3HATh:

3 - CMBICII TIOHATHH: (U3NYECKOE SBJICHUE, TUIIOTE3a, 3aKOH, TEOPHS, BEIIECTBO,
B3aUMOJICIICTBHE, HJIEKTPOMAarHUTHOE TIOJe, BOJHA, (OTOH, aroMm, aTroMHOE SApo,
MOHM3UPYIOLINE U3JIy4YEHNUs, TUIaHEeTa, 3B€3/1a, rajlakTHKa, Beenennas;

3 - CMBICI (PU3MUYECKUX BEJIMYMH: CKOPOCTb, YCKOpEHHE, Macca, CHJla, UMIIYJIbC,
paboTra, MexaHWuYecKas HHEprusi, BHYTPEHHSS SHEprus, aOCONIOTHAs TEeMIEpaTypa, CPEeaHss
KMHETUYECKasi DHEPIHsl YaCTUL] BELIECTBA, KOJIMYECTBO TEILIOTHI, DJIEMEHTAPHBIN 2JIEKTPUUECKUAN
3apsn;

33 — CMBICJT (PU3MUYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHOT'O TATOTEHUS,
COXpPaHEHHsS  DBHEPIUM, HUMIIyJbca U JJEKTPUUECKOTO  3apsAia,  TEPMOIMHAMUKH,
3JICKTPOMArHUTHOW MHAYKINHU, (oTodPdekTa;

34 — BKJIQJl POCCHUMCKHMX M 3apyOeKHBIX YUYEHBIX, OKa3aBIIUX HAUOOJIbIIEE BIUSIHHUE
Ha pa3BUTHE (PU3UKH.

YMETbh:

V| - onMCHIBaTh U OOBSICHATH (PU3MUYECKHE SIBJICHHS M CBOMCTBA TEJI: IBIKEHHE HEOSCHBIX Tl
M HWCKYCCTBEHHBIX CIYTHHMKOB 3€MJIM; CBOMCTBA Ta30B, JKUAKOCTEH W TBEPAbIX TEI;
SNIEKTPOMArHUTHYIO WHIYKIHIO, PACHpPOCTPAHEHHE >JIEKTPOMATHUTHBIX BOJIH; BOJHOBBIE CBOWCTBA
CBETa; M3ITYYCHHUE U TTOTJIONIECHHUE CBeTa aTOMOM; (hOoTOA(GEKT;

VY, - nenartp BBIBOJIBI HA OCHOBE HKCIICPUMEHTAIbHBIX J1aHHBIX;

V3- IpUBOIUTH MPUMEPHI MTPAKTUUYECKOTO UCTOIb30BaHUS (PU3NUECKUX 3HAHUI: 3aKOHOB
MEXaHHKH, TEPMOJUHAMHUKHA ¥ DJJICKTPOAMHAMHUKH B DJHEPreTHUKE; pPAa3IUYHBIX BHJIOB
AIEKTPOMArHUTHBIX W3ITyYEHUHN JUISl pa3BUTHSI pauo U TeIEKOMMYHHKAIMI, KBAaHTOBOW (PU3UKU
B CO3JIaHHH SZICPHON SHEPTeTHKH, J1a3epOB;

VY 4- IPpUMEHSITH MOJIyYSHHbIE 3HAHUS JIJIS peleHust PU3NUecKuX 3a1ay;

Vs - u3mMepATh pAA PU3NUECKUX BEIWYHH, IPEACTABIISIS Pe3yIbTaThl U3MEPEHUH C yIeTOM
UX TOTPEIIHOCTEMH;

V¢ - UCnoabp30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHUS B MIPAKTUYECKON JEATEIILHOCTH U
MOBCEIHEBHOM KU3HU [UIsi oOecredyeHus Oe30MacHOCTH >KU3HENEATENBHOCTH B Ipoliecce
UCTIOJIb30BaHUSl TPAHCIOPTHBIX CPEACTB, OBITOBBIX AJIEKTPONPUOOPOB, CPEACTB paauO- U
TEJIEKOMMYHUKALIMOHHOMN CBSI3M; OIICHKHU BIIMSHUS Ha OpPraHU3M YeJIOBeKa U JIpyrHe OpraHu3Mbl
3arps3HEHHs]  OKpPY’KaloIIed Cpenbl; palMOHAIBHOTO IPHPOJONONIB30BAHUS M 3aIHUTHI
OKPYXaIoIIeH Cpeabl



BIIAJIETh!
B; - MeTomamu mccreioBaHus Ha COBPEMEHHON MPHOOPHOM TEXHHKE.
B» - BHaneTh KynbTypoil MBIIIUIEHUS, CTOCOOHOCTHIO K 0000IIEHUIO, aHAIH3Y,

Bs; -HaBbIKaMu UCTOJb30BaHUSl MH(POPMALMOHHBIX TEXHOJIOTUH I peleHHs
¢u3nUecKux 3a1a4, TOCTAHOBKE IIETTH U BEIOOPY IyTel €€ JOCTIKEHHS
4. CTpyKTypa H coep:kaHue THCHUTIIHHBI

OO0t 00beM IUCHUILINHEL cocTaBiageT 100 akageMHUUECKHX YacoB.
4.1  Crpykrypa y4eOHOM TUCHHUILIHHBI

N Cemectp
Bun yue6HOI paboTh Beero 3
AyauTopHbIe 3aHATHS (BCETO) 100 100
B ToM uncne
Jlexumn (JI) 32 32
ITpaktrueckue 3anarus (113) He npegycmorpeno
Cemunapsl (C) He npeagycmotrpeno
Jlaboparopusie pa6oTs (JIP) 64 64
CamocrosTenbHas pabota He npenycmotpeHo
(Bcero)
B Tom uncne
Kypcooii npoekr (pabora)
PacuérHo-rpaduueckue paboTbl
Pedepar
Bun IIPOMEKYTOUHOM OK3aMeH DKk3aMeH
aTTecTanuu 4 4

4.2 Copep:xanue pa3aeoB y4eOHOH IMCIUTIIIHHBI

Pa3nen 1. ®uznueckre OCHOBEI MEXAHHUKH.

[Mpenmer puszuku. MeToapl PU3NIECKOTO MCCIEAOBAHUS, OIBIT, TUIIOTE3a, SKCIIEPUMEHT,
Teopus. J{nanekTuueckuii MmaTepuanu3M U ¢usnka. BakHelmue sTansl UCTOpu Gu3HKU. Poib
(GU3MKN B Pa3BUTUM TEXHUKH WU arpOMPOMBIIUICHHOTO MPOW3BOJCTBA; BIUSHUE TEXHUKU Ha
pazButue ¢uzuku. dusnka Kak KyJIbTypa MojaenupoBaHusi. KommbloTepbl B COBPEMEHHOM
¢usuke. Pormb (QU3MKM B CTAaHOBJICHWM WHXKEHEPA JIECHOTO U JIECOMAPKOBOTO XO3SICTBA W
arponoma. OOmiasi CTpykTypa W 3aAadu Kypca ¢u3uku. PasMepHOCTh (U3MYECKUX BEIUYWH B
CHn.

Kunematuka, e€ 3amaum. J[BmkeHue, kak ¢opma cymecTBoBaHHs Marepun. CHUCTEMBI
KOOpAMHAT M CTENEeHW cBOOONb. MarepuanbHas TOYKa CIOXKHBIE Teina. MHOrOMEpHOCTh
OKpyXxatoriero mupa. KuHemaTnueckue ypaBHEHHUS, NEepeMElIeHHE, CKOPOCTh, YCKOPEHHE.
CKOpOCTh U YCKOPEHHE MPU PAaBHOIIEPEMEHHOM JIBHKEHHH.

[Tokoit W paBHOMEpHOE NPAMOJUHEHHOE JBI>KeHUE. [IpUHIUMIT OTHOCHUTEIBHOCTH,
IOCTOSIHCTBO CKOPOCTH CBeTa (mocTyiarhl JDiHmITelHa). OOmuil ciay4yail mpocTpaHCTBEHHO-
BpeMeHHbIX cooTHomeHui. [Ipeobpazoanus Jlopenna. ['paHuIbl MPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH.

Junamuka, e€ 3amauu. 3akoHbl nuHamuku (HpioToHAa) nmiis MaTepualbHOW TOYKH, HUX
B3aUMOCBsI3b. IHEepImanbHble U HEMHEpIMaIbHbIe CUCTeMbI oTcueTa. Cuila 1 Macca. Y paBHEHUE
JBUKEHHSI MaTePHAIbHOM TOUYKH U MPHUMEpHl pelieHus. VIMIyasc Tena U UMITyJIbC CHIIBI, CBSI3b
MEXIy HUMHU. 3aKOH COXpaHEHUS HMITYyJbCa B MEXaHHYECKHMX CHCTEMax M OHMOJIOTHYECKHX
oObekTax. O0Ire NOHATHS CHIIBI KaK CKOPOCTH M3MEHEeHUs ummyiibca. Cuiibl B pupoae (cuia
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TSKECTH, CUJIa TPEHUs, YNPYTUe CHIIbI, CUJIbl TPEHUS U Jp.). 3HAYEHUE CUJI JIEUCTBYIOLIUX B
OpUpoAe JJIsA  JKU3HEACATENbHOCTH OHOJIOTHYECKUX OOBEKTOB M HX  IPAKTHYECKOE
UCIIOJIb30BaHUE B arpOTEXHUKE (CYIIMJIbHBIE, 3€pHOOYUCTUTEIbHBIE, 36pHOPA3JICIUTEIbHBIE U
JIp. MAIIIMHBI).

Mexannueckass paboTa M MOIIHOCTb. ODHEpPrus Kak oO0IIas KOJMYECTBEHHAas Mepa
pasinYHbIX (OPM IBMKEHUS MaTepud U BHJIOB B3aMMOJEHCTBHS. DHEPrus MeXaHHYeCKOi
cuctembl. KuHerndeckass U nmoTeHUMa bHas 3Heprus. I'papuueckoil MmpencTaBieHUE 3HEPIUH,
NOTEHLUAJIbHBIE KPUBBIE U NOTEHUUAIbHBIE IOBEPXHOCTH IJII CUCTEMBI B3aUMOJEHCTBYIOIINX
TOUYEK. 3aKOH COXpPAHEHMSI U MTPEBPALLEHUS SHEPTUU B MEXaHHUKE.

Kunematnka m nunammuka tBepmoro tena. [lonstue TBepmoro tena. KuHematuka u
3aKOHBl JIMHAMUKU BpalllaTeIbHOTO JBM)KEHHA. MOMEHT CHUJ, MOMEHT WHEpIHH, MOMEHT
MMITYJIbCA U HUMITYyJIbC MOMEHTA CHWJIbl. YPaBHEHHUE ABM)KCHHs BpaLIAOIIMXCSA Tel. MOMEHTBI
uHepuun HekoTopbix Ten. Teopema IllTeiiHepa. 3akOHBI M3MEHEHMsSI M COXPAHEHHS MOMEHTA
UMIIyJIbCA W DHEPIMM C ydeToM BpameHus. lIpuMeHeHue OCHOBHBIX 3aKOHOB W IOHATHM
MEXaHUKH B CEJIbCKOXO3SMCTBEHHON TEXHHUKE.

Mexanunueckue koseOaHus W BoiHbL. OOmue cBepeHus o kojeOanusx. Kunematuka u
JUHAMHKa TapMOHHUYECKOTO KoJjiebaTenpHOro nBwkeHus. KBasuymnpyrue cuibl. OU3HUECKHI,
MaTeMaTUYeCKUH U MPYKUHHBIA MasTHUKU. DHEPrusi rapMOHUYECKHUX Kojiebanuil. CBOOOAHbIE U
BBIHY KJICHHbIE KoJjieOaHusa. MexaHuueckuil pe3oHaHc. Pe3oHaHc U aBTOKoneOaHUS B YKUBBIX
opranusMax u Texuuke. CioxeHue KoaebaHuil.

BonnoBo# nponiecc. Turbl BosH. YpaBHEHHE BOJIHBI, BOJTHOBOUW (POHT, HHTEP(EpPEHIINS
BOJIH, TpuHLUN [ roirenca-Openerns.

DJeMeHThl MEXaHWKH M CIUIOIIHBIX cpen. OOmpe CBOWCTBA KXHUIKOCTEH M Ta30B.
YpaBHEHNE paBHOBECHUS U ABWKECHUS )KUIKOCTH. VneanbHas 1 Bsi3kasl )KUAKOCTH. ['uapocraTuka
HeC)KMMaeMol kuakocTu. CTalMOHapHOE JBUKEHHE HACAJbHOW JKUIKOCTH. YpaBHEHHE
bepnynnu. Kospdunuent Bsazkoctu. Teuenne no tpyde. @opmyna Ilyazeiins. @opmyna Crokca.
TypOyneHTHOCTb.

Pazgen 2. MonekynspHas pu3nka U TEpPMOTUHAMUKA

Monekynspao — Kunernueckas Teopusa. MpeanpHplii ra3z. OMIOUPUUYECKHUE 3aKOHBI
UJCAIBHOIO Ta3a, yPaBHEHUE COCTOSHUSA, NMPEAENbl NPUMEHUMOCTH. CBA3b MEXIY MHUKPO- U
MaKpOCKOIIMYECKUMHU MapameTpamu ra3a. OCHOBHOE ypaBHEHUE KMHETUYECKOW TEOpPUM Tra3oB
(g paBneHus, uis Temmneparypel). CpenHsisi KMHETHYECKash SHEprusi IOCTyHaTeIbHOIro
JBUKECHUSI MOJIEKYJI. MonekynsipHO-KUHETHUECKOE TOJIKOBaHUE TEMIIEPATYPBI.
HenoctnkuMOCTh aOCOJIIOTHOTO HyJsI MU HEYHHYTOXKaeMOCTh JIBUKEHUsA. CKOPOCTH MOJIEKYJI
ra3a. 3akOH pacIpeleleHHUs MOJIEKYyJ IO CKopocTsAM MakcBeia, €ro 3KCIepUMEHTalIbHas
npoBepka. ['a3 B mone TsAroreHws, Oapomerpuueckas Qopmymna. ATmocdepa TutaHeT. 3aKOH
pactpezenenus boiblnMana, €ro yHUBEpCaIbHBIN XapakTep.

VYrpyroe u HEynpyroe CTOJIKHOBEHHE dYacTull (Moiiekyi). OdQeKkTuBHOE ceueHue.
CpenHee 4nCIIO CTOJIKHOBEHUH U CpeHsIsl AITMHA CBOOOAHOTO npobera moneky. [IpakTuueckoe
IIOHATHE BaKyyMa.

SIBnenne mnepeHoca B razax: IudQysus, TEIUIONPOBOAHOCTb, BHYTPEHHEE TpPEHHE.
OOLIHOCTh MOJIEKYJIIPHO-KMHETUYECKOTO MEXaHM3Ma SIBJIEHUH mepeHoca, KO3 QUIMEHTHI
nepeHoca, 3aBUCUMOCTb UX OT Temrepatypsl. JAuddysus, nuddysus yepe3 meMOpaHbl, 0cMOC,
OCMOTHYECKOE [aBICHUE W €ro pOJIb B JKU3HEICATEIBHOCTH DPACTCHHUU. ATPOHOMMYECKHE
IpUEMBl PEryJIMpPOBaHUS BOJAHOTO peKUMa B MouBe (MpuKaTKa, bopoHoBaHue). Tertonepenaya.
[TonsiTHE HANIPABIIEHHBIX IPOLIECCOB.

Peanbubie ra3zpl. OTKIOHEHHE CBOMCTB Ta30B OT HJI€ATBHOCTH. MEXMOJIEKYISIpHOE
B3aMMO/JICHCTBUE, HEPTUsl B3aMMOJICUCTBUS MOJIEKYJ. YpaBHeHue BaHn-gep-Baanbca u ero
aHanu3. M3orepmsl Ban-nep-Baanbca, kpuTuueckoe COCTOSIHUE BELIECTBA. BHYTpeHHsAs sHEeprus
peaNbHOrO Tasa.

XKunkoe cocrossHue. XapaKTepUCTHKa >KMJIKOIO COCTOSHHUSA, CTPYKTypa >KHIKOCTH,
ommkHnid  mopsnok. [loBepxHOCcTHOe HaTsbkeHWe. HaydHoe W MpaKTHYeCKoe 3HaueHue
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MOBEPXHOCTHBIX SIBJICHUH, UX YHMBEpPCAIbHOCTh. J[aBleHUe MO UCKPUBJICHHON MOBEPXHOCTHIO
JKUJKOCTU. SIBIeHME KanmWUIpHOCTH. VcnapeHue, KUIMSYeHHUE >KUAKocTed. Tepmoperymnsuus
JKUBBIX OpPraHU3MOB. BinsiHUE MOBEPXHOCTHBIX M KalWUIAPHBIX SBJICHUI HA CTPYKTYpy IOYB,
UX POJib B Ipoleccax >KU3HEACATEIbHOCTH 4YeJIOBEKa, KUBOTHBIX M pacteHuil. IlocTymnnenue
MUTATENbHBIX BEIIECTB B PACTEHUSI U PETYJIIMPOBAHNE BOJAHOIO PEKUMA.

Kpucrannuueckoe cocrosiaue. Kpucrannudeckue u amopdHbie Tena, UX OTIHYre. TUIIBI
KPUCTAIUIMYECKUX peIIeTOK. TemnoBoe JBHKEHHE B peallbHbIX Kpucramiax. [ledextsl B
Kpucrtamuiax. TemnoBoe pacmupeHne TBepabiX Tel. TemmoeMKocTh TBepAbIX Tel, 3aKoH JtoaoHra
n Iltu. IlnaBnenue TBepABIX TeA. MexaHWYECKUME CBOWCTBA TBEPIBIX TeEJN, YIPYTHE U
wiactuyeckue nedopmanuu, 3akoH I'yka. I[lpounocts TBepabix Ten, onbiT Modde.

OcHoBbl TepMOAMHaMUKU. llepBblii 3akOH TepMOAMHAMHUKU. BHyTpeHHssT sHeprus
uaeanpHoro raza. Yucio cremneHeil cBoOosl. M3omporecchl. AnmabaTudeckuil mpoiecc, ero
ypaBaenne. Koadpdumment Ilyaccona. KommuectBo Terutotel.  Kitaccudeckass Teopus
TEIUIONPOBOAHOCTH. Y paBHeHHEe Maiiepa. PaboTa naeansHOro raza B pa3iMyHbIX H30MPOIIECCax.

Bropoe Hawao TepmoauHamuku. OOpaTUMble U HEOOpaTHUMbIE  IPOLIECCHI.
Camoperynsiiiss M yCJIOBHUSl CYIIECTBOBAaHHUS JKUBBIX OPraHU3MOB. TeIuIOBbIE SHTPOIHH.
[IpumMeHrMOCTh IEPBOrO M BTOPOI'O Hadaj TEPMOJMHAMUKU K KUBBIM opraHusmam. [lonstue o
TEPMOJUHAMHUKE HEOOPAaTUMBIX MPOIECCOB U OTKPBITHIX CHCTEM. OHTPONHUS B CHCTEME
OpraHu3M- OKpykawomas cpena. Teopema Ilpuroxkuna. Ponp crneacTBuii W3 TEOpPEMBI
[Tpuroxxuna B skojoruu. [IpeoOpa3zoBanue HEPrUu U poiib (PU3MKO-XUMHUUECKHX MPOLIECCOB B
Ouosnoruueckux oobekTax. Bonpockl OnosHepreTnku, OMOMEXaHUKU, OMOAKYCTUKH M OMOHUKU
JUTSl arpOMHXKEHEPUH.

Pazgen 3. DneKkTpu4ecTBO U MarHEeTU3M.

DIEKTPUYECKOE T0JI€ HEMOABUKHBIX 3apsiioB. OCHOBBI EKTPOCTATUKHU. DJIEKTPU3ALIMS
TE1 U €€ MPOsABJICHUE B NMPHUpPOAE U TexHuKe. ToueuHwlid 3apsa. 3akoH KyioHa, rpaHuibl ero
MPUMEHUMOCTH.

Onexrpuueckoe nosie. HanpsykeHHOCTh ¥ MOTEHIMAI 3JEKTpocTaTHIeCcKoro nois. Ces3b
Mexay HuMH. CHWIOBBIE JIMHWM W JKBHUIIOTEHLUHANbHbIE MOBepxXxHOCTH. [lonme numons wu
Mmosiekynbl. Teopema Octporpanackoro-I'aycca (nepBoe ypaBHenue Makceia). IIpumenenue
teopembl Octporpaackoro-I'aycca. PaGora B snekTpuyeckoM Tosie, TOTEHIMaNL. Btopoe
ypaBHeHHEe MakcBemia A 3JIEKTPOCTAaTHUKU. OJIEKTPOEMKOCTb, KOHAEHCATOpBL. OHEeprus
anekTpocratnueckoro  nons. Ilome B cpeme,  AMBIEKTpUYECKass  MPOHUIAEMOCTb.
DnexTpocTaTUuecKasl 3alllnTa.

[Honspuszanusa au3neKTpuKkoB. [IpoBOAHUKM M AMAIEKTPUKHU. [[UIONIB B 3IEKTPUYECKOM
noje. Bunapl nosspuzanuu AHUANEKTPUKOB (3JIEKTPOHHAs, MOHHOTO CMELICHMSI, AMIIONIbHASA).
[Tonsipu3yemMocTh aTOMOB M MOJIEKYJI. DJIEKTPUYECKOE T0JI€ B JUANEKTpUKE. [[uanexTpuueckas
IPOHUIAEMOCTh, €€ 3aBUCUMOCTb OT TEMIEpPaTypbl. OJIEKTpOCTaTUYeCKass HMHIYKLUS.
CerHeToaeKTpUKU. DneKTpeThl. [Ibe30amexTpudeckuit 3G dexT.

ITocTostHHBIM  dieKTpUYecKui TOK. [IOCTOSHHBIA DIIEKTPUYECKUH TOK. Y CIOBUSA
CyIIECTBOBAaHUS W XapAKTEPUCTHKU ITOCTOSIHHOIO TOKAa. BHOJJIEKTpHYECKHII NOTEHUHMAI H
ouotoku. Tox mnpoBogumoctu. @DopmynupoBka 3akoHa Oma Uil 3aMKHYTOM IIeTH, ee
OJIHOPOJIHOTO M HEOJAHOPOJHOI'0 YYacTKOB. TepMOMETpBhI CONPOTUBIEHUS M 3JIEKTPUUYECKUE
TeH30MeTpbl. Hu3ko- M BBICOKOTEMIepaTypHas cBepxmpoBoauMocTb. IIpaBuna Kupxroda u
INPUHLIUIBL pacyeTa »dJIeKTPUYECKUH 1emneil. DJeKTpudyeckue Mpolecchl B OHOJOTHYECKUX
00BEKTaxX. DIEKTPOIIPOBOAUMOCTh PACTUTENIBHBIX U KUBBIX OPTaHU3MOB, €€ MPUPO/IA U METOJIBI
PEruCTpaLyH.

MarautHoe mosie. DJNEeKTpoMarHuTHas MHAyKuus. MarnutHoe none 3emuu. [Ipupona
MarHUTHOTO MoJsi. BekTtop MarHWTHOW WHAYKUMU. MarHutHbli moToK. 3akoH buo-Caapa-
Jlanmaca 1 nmpuMepsl pacdeTa MarHUTHOI'O IOJIS NMPOCTEUIIMX KOHTYPOB € TOKOM. MarnurtHoe
nosie JBWKyierocsa 3apsiaa. Cuna Amnepa u cuwia Jlopenna. B3aumopaeicTeue mapaiieabHbIX
TOKOB. MarHuTHbIE CBOWCTBA BEIIECTBA.



SIBneHHne  IJEKTPOMArHUTHOM HMHAYKUMH. OJEKTPOJABMKYIIAS CWJIA  HMHIYKIUU.
ONEKTPOHHBIM MexaHu3M BO3HUKHOBeHMS OJIC wuHAyKIMU. SBIeHHWE CAMOMHIYKLHMH U
B3aMMHOM MHAYKIUU. MHAykTUBHOCTH coseHonaa. Toku Dyko. DHeprus MarHUTHOTO MOJIS.
BuxpeBoe snektpuueckoe mnojse. Tok cmemnieHus. DieKTpoMarHutHoe mnosne. ITpoucxoxnenue
OMOTOKOB. DJIEKTPOMAarHUTHBIE MOJIS KMBBIX OPraHU3MOB. DKCIEPHUMEHTAJIbHbBIE IMPOSIBICHUS
3JIEKTPOIMHAMUYECKUX SIBJICHUH, 3JIEKTPOMAarHUTHBIE CEMapaTOPbl B arpOMHKEHEPHH.

DNEeKTpUUECKU TOK B Ta3aX U pacTBOpPAx 3JEKTPOJIUTOB. DJIEKTPUUECKUH TOK B Trase.
[Tporieccyl MOHU3AIMK U PEKOMOUHAIIUU. DJIEKTPONPOBOJAHOCTh CIa00MOHU3UPOBAHHBIX Ta30B.
[TonsaTre o masme.

DNEKTPUYECKHUM TOK B KUJIKOCTU. DJNEKTPOIU3. XUMUYECKHE UCTOYHUKH TOKa. [IpuHImn
JEHUCTBHS AKKyMYJIsTOpa. PU3HUECKOE NENCTBUE IIEKTPUIECKOTO TOKA.

DIEeKTPONPOBOJHOCTh METAIIOB U MOJIYITPOBOIHUKOB. OCHOBBI 30HHOM TEOPUU TBEPIOTO
Tena. 3aloJHEHHbIE M HE 3allOJIHEHHBbIE 30HbI. [IpOBOIHMKM, MOTYNPOBOJHUKU M H30JSTOPHI.
3anonnenue HHepreTuueckux ypoBHeil. [lpunmun Ilaynu. CoOcTBeHHass W TIpUMecHas
IPOBOAMMOCTH MOIYNPOBOJHUKOB. DoTOCconpoTHBieHKE. TenaoBU30pHI.

KoHrtakTHbIE U TepMO3neKTpUUecKue siBiieHUs. [loTeHnuanbHas siMa, YpoBenb depmu u
pabora BbIxoja. TepMOINEKTpOHHAs SMUCCUS. DJIEKTPOHHBIE JIaMIIbl. JIaMIIOBbIE BBIIPSIMUTENH
U YCWIHTETU T[EePEeMEHHOT0 TOKa. OJEKTPOHHO-TyueBas TpyOka U ee MpUMEHEHHE B
COBPEMEHHOM TEXHUKE.

KoHTakTHass pa3HOCTh MOTEHUMATIOB. TepMO3JEKTpUYECKHE sIBICHUs. Tepmomapa u
TEPMOAJIEMEHT. Y CTPONCTBO M MPUHLIUI paboThl p-n-niepexona. [1omaynpoBogHIKOBBIE TPUOOPHI
Y UX UCMOJb30BAHUE B arPOTEXHUUECKUX UCCIEIOBAHUSAX.

DJNEeKTpOMarHuTHBIE  KOJE€OAaHWS W BOJHBI.  OJJEKTPOMarHWUTHOE  TOJIie U
3JIEKTPOMAarHUTHbIE BOJHBI. V3nMyueHue, reHepanus, nepenada M MPUEM 3JIEKTPOMArHUTHBIX
BoJH. [Iporecch mepeaadn 31eKTPOMarHUTHBIMU BOJTHAMHU B OMOOOBEKTAX U MX NMPUMEHEHHUE B
ABTOMAaTU3UPOBAHHBIX TEXHOJIOT U MIPOU3BOCTBA, nepepaboTKu u XpaHEHUS
CEJIbCKOXO3SUCTBEHHONW MpOayKiuu. Du3udeckoe W OUOIIOTUYECKOE JCWCTBHE ONTHUECKHX
W3JIyYECHH Ha pACTUTEIbHBIN U dKUBOTHBIM MUD.

Pazpgen 4. Ontuka.

BonHoBasgs m reomerpuueckas ontvka. KopmyckyisipHas ¥ BOJHOBas TEOPUU CBETA.
DnexkTpoMarHuTHas Teopus cBeta. [IoHsATHE 0 KBaHTOBOM TEOpUU CBETA.

OCHOBBI T€OMETPUUYECKON ONTUKH. 3aKOHBI OTPAKEHHUSI U MPETOMIICHHUS CBETa, MOJHOE
BHYTpeHHee oTpakeHue. [Ipubopsl TeOMETpHYECKON ONTHKH: JIMH3bL, JYIbl, 3epKaia,
MUKpockon U T.J. Poromerpusa. Cuiia cBeta, CBETOBOM IMOTOK, OCBEUICHHOCTh. [lornoiienue
cgera. [TonsTHE 0 HU3HONTOTHYECKOM JICHCTBUU CBETA.

SIBneHus, omuchIBaeMble BOJHOBOW Teopued cBeta. MHTepdepeHius cBeTa, yCIOBHUS
NOSBIICHUS ~ CTaTM4eCKOHl  mHTepdepeHIMOHHOW  KapTHHBL.  IIpocBeTneHne  ONTHKH.
HNuTtepdepomeTprl, ux ucnonb3oBanue. Judpakmus, mudpakous oT mmenu, AUPPaKIIHOHHAS
pewetka. [lonstue o ronorpadguu. PeHtreHoBckas Audpaxiiyst, peHTT€HOCTPYKTYPHBINA aHATN3 U
ero nmpuMeHeHue K OuonormdyeckuMm oObekTam. IlpoctpanctBennas crpykrypa JJHK u PHK.
Pazpemmaroniasi cmrocoOHOCTb ONTHYECKUX MPUOOPOB.

CBeT ® BEIIECTBO. OJIEMEHTHl ONTHUKM AHU3O0TPONHBIX cped. EcTecTBeHHBI H
noJIsIpu30BaHHbIN cBeT. [lonspusanyst cBeTa Npu OTPaXKEHUM U IIpeIOMIIEHUHU. 3aKoHbl Matoca
u bprocrepa. JIBoitHoe mydenpenomiieHue B kpuctawiax. [lomapouasl. OnTudeckas akTUBHOCTb,
CaxapoMETpHsl, UCIOIb30BAHUE SIBJICHUS BpAILEHUS IJIOCKOCTH IOJIIPU3ALUU B MOJEKYJISIPHOU
Ouosoruu.

Hucniepcust cBeta. CriocoObl HaOMIOAEHUS AUCTIEPCUH CBeTa. Teopust AMCIIEPCUU CBETA.
Hopmanbnas u anHomanbHas nucnepcuu. llornomenue cBera, 3akoH byrepa. Cnektpsl
MOTJIOIECHMsI, MOJIEKYJISIPHBIM CHEKTpaibHblM aHanu3. Paccesnue ceera. PaccesnHue cBera B
atMocdepe. buodusnueckue saBieHus: Ipyu B3aUMOJICHCTBIH CBETA C BEIIECTBOM.

KBanroBas onrtuka. M3imydyeHne u moryiomeHne TerioBoi 3Heprui. AOCONIOTHO YepHOe
teno. 3akonbl Kupxroda, Credana-bonpimana, Buna. HeBo3MOXHOCT 0OBSICHEHHSI 3aKOHOB
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TEIJIOBOTO W3JIyYEHHs BOJIHOBOM Teopuel cBeTa. KBaHTOBBIM XapakTep u3iaydeHHs. KBaHTBI
(oToHBl) M MX XapakTepucTHKH. ['ennosnepreruka. [IpuMeHeHHE COJIHEYHOrO M3Iy4YEHHS B
AIIK.

Buemnuii, BHyTpeHHUIl M BeHTWIbHBIH (oTorddext. HMcecnenoanus CroneTosa.
VYpaBHenue DiHIITEHA 17151 BHETHETO (hoTodddexTa. DoTormeMeHTH U (HOTOYMHOXKUTENH, UX
IpUMEHEHHEe B aBTOMAaTUKE U (OTOMETPUM. XEMOIEKTPOMArHuTHas OHOIHEpreTHKa Hu
ononHpopmaruka. McnonszoBanne CBY-, UK- u Y®-uznyuenuit B texnonorusx AIIK mms
nepepadOTKU M XpaHEHHsI MUIIEBOM MPOAYKLNH.

Paznen 5. AtomHas pusuka

CrpoeHne aToMa. DJIEMEHTBl KBAaHTOBOM MexaHMKU. Mogens atoma TomcoHa. OmnbIThl
Peseppopna mo paccesHuro anpda-gactun. SaepHas Monenb aroma, €€ TPYIHOCTH.
3aKOHOMEPHOCTH B aTOMHBIX criekrpax. [loctynarsl bopa. Oneir @panka u I'epua. boposckas
TEOpHsI aToMa BOJOPOJia U BOJOPOJHONOAOOHBIX WOHOB, €€ HelocTaTkd. KBaHTOBBIE 4YHCIIA.
MHOro351eKTpOHHBIE aTOMBI ¥ IIEPUOINYECKUI 3aKOH MeHieneeBa.

OTKpbITHE PEHTICHOBCKMX JIydell M €CTECTBEHHOW pPaJMOAKTUBHOCTU. Bumbl
paZMoOaKTUBHOTO paclaza M W3JIy4YeHUH. 3aKOH paJMOoaKkTUBHOro pacmnazna. CTpoeHue aToma.
CrabunbpHBlE W paguoakTHUBHBIE w30TONbl. COBpEMEHHBIE METOIBI  PATHOXHMUU U
panuobuonoruu. IlpoGnemsl panuoskonoruu. Ilpupona BO3IEHCTBHS — PaJMOAKTHBHOTO
U3JTy4eHUs Ha KuBble opranu3Mbl. KocMuueckuil poH u MmyTtanuu.

CrioHTaHHOE M MHAYLUPOBAaHHOE U3JyuyeHHE aTOMOB, KBAHTOBBIE T€HEPATOPHI (JIa3epsl),
UX HUCIIOJIb30BaHME, IEPCIIEKTUBBI IPUMEHEHUS (ceMuHap). buonornueckoe nelicTeue ga3epHOro
U3ITyYEHUS.

AtomHoe sapo. OO6mme cBeaeHuss o0 aTtomHbIx sapax. Hyxmonsl. Ctpoenue siaep,
IIPUPOJIA SIAEPHBIX CUJI, yCTOMYMBBIE U HEYCTOMUUBBIE sAapa. MICKyccTBEeHHas paJuOaKTUBHOCTb.
OHeprus CBsI3U U Je(PEeKT Macchl aTOMHOro siapa. MexaHusMm saepHBIX peakuuil. Peakuuu
neneHus U cuHresa. Llennele anepusie peakuuu. Tepmosnepusie peakuuu. DHeprus CosHua u
3Be31. Kocmuueckue iayun. DneMmeHTapHble yacTullpl. [IpumMeHeHre paauoakTUBHBIX M30TOIOB.
buonornyeckoe neMcTBHE MOHUBMPYIONIMX HU3JIYYEHHM M 3amMTa OT HuxX. HMcmosb3oBaHue
SIIEPHOM PHEPTUH. ATOMHAsI SHEPTUS U OKPY’Karollas Cpe/a.

4.3 Pa3pean! nucHMIIMHBI 1 BUJI 3aHATHH

[Tpaktuyeckue | Jlabopatopusie | CPC | Beero
Ne m.n. | HaumenoBanue D] (3910707 G U RAHSTHS
pazzenoB yueOHOM
JUCITUTTAHBI
1 | ®uznyeckre  OCHOBBI g 20
MEXaHHUKHU
2 | Cratuctuueckas 12
buzmka u 8
TEPMOJUHAMHKA
3 | DnekTpuuecTBO u g 16
MarHeTu3mM
4 | Ontuka U aTOMHas g 16
¢uznka
Bcero 32 64
O0béM
Ne Tema mabopaToOpHOTO MPAKTHKYMA B
paboTsl yacax




Paznenel [ u [I. ®usndeckre 0OCHOBBI MEXaHUKH M MOJIEKYJISIPHOU (PU3UKH.

1. | Beenenue. MW3mepenue (U3HMYECKUX BEIWYMH U KIIaCCH(PUKAIIMSI 2
IIOTPELIHOCTEMN.

2. | Onpenenenue Kod(PGUIMEHTa TPEHUS CKOJBXKEHHS C  TTOMOIIBIO 4
TpuboMeTpa.

3. | UccnenoBaHue 3aKOHOMEPHOCTEH AMHAMHMKH BPAIATEIBHOTO IBUKCHHUS 4
TBEPIOTO Tela ¢ MoMoIbio MasiTauka Obepbeka.

4. | M3y4yeHne 3aKOHOB COyJapeHusi Tell. 4

5. | Usyuenue xoneGanuii HrU3NIECKOro 1 MaTEMATHIECKOTO MAITHUKOB. 4

6. | U3yuenue 3aTyxaromux KoseOaHuil MPy>KUHHOTO MasiTHUKA. 2

8. | OmpenenieHne OTHOIICHUSI TeIUIOEMKOCTEeH Ta3za wmeroaoM Kiiemana- 4
Je3opma.

9. | Onpenenenne k03¢ GUIIMEHTA BI3KOCTH KUIKOCTH MeTo0M CTOKCa. 4

10. | Ompenenenue Ko3(ppUIMEHTa IMOBEPXHOCTHOTO HATSDKEHUS METOJIOM 4
OTphIBa KOJIbIIA

Pazpgen III. DnekTpruecTBO U MarHETU3M

11. | [Ipumenenue 3akoHoB Oma m Kupxroda mis pacuéra SIEKTPHUECKUX 2
eTen.

12. | OnpeneneHre TOPU3OHTAIBLHON COCTABISIOMIEH WHIYKIUA MarHUTHOTO 2
noJsist 3emiu

13. | U3ydeHue 3aBUCUMOCTH COMPOTUBJICHUS METAJIOB U MOJYITPOBOJHUKOB OT 2
temneparypsl (YUPC).

14. | U3ydenne paboThl TPEXIIEKTPOIHOM JIAMIIBI U CHATHE €€ XapaKTEPHUCTHK. 2

15. | I'panyupoBka Tepmonapsl u onpeneicHue ee Tepmo-2C . 2

16. | U3ydeHue 3neKTPUYECKUX CBOMCTB p-n nepexoa. 2

17. | CHATHE XapaKTEPUCTUK MOJIyIIPOBOAHUKOBOIO TPUOAA . 2

18. | Cusitue XapaKTEPUCTUK BEHTUJILHOTO dboTosMEeMEHTA 51 2
¢oroconpotusnenus (YUPC)

19. | Onpenenenne kodpduimeHTa CaMOMHAYKIIMH, EMKOCTH W TPOBEpPKa 2
3akoHa OMa a1 enu NepeMEHHOr0 TOKa.

Paznens IV . Ontuka u atomMHast pusnka

20. | Onpenenenue Mokas3aTenas IPEJOMIICHUS W JUCHEPCUU KHUIKOCTU C 2
TTOMOIIIBIO pedpaKToMeTpa

21. | Onpenenenue paanyca KpUBU3HBI JIMH3BI C TOMOIIBIO KoJiell HproToHa. 2

22. | Ompenenenue UIMHBL CBETOBOM BOJHBI C TOMOMIBIO IH(PPAKIIMOHHON 2
pPELIETKMU.

23. | OnpeneneHue  KOHIEHTpALMM — caxapa B  pacTBOpe €  MOMOUIBIO 2
MOJISIPUMETPA

24. | Onpenenenue nocrossHHoN Credana-bonbiiMaHa ¢ TOMOIIBI0 TUPOMETPA. 2

25. | CHATHE CBETOBOW U BOJIBTAMIIEPHON XapaKTEPUCTUK (DOTOITIEMEHTA. 2

26. | UccnenoBanue paboThl (POTOIEMEHTOB, MPUMEHSEMBIX B IIPOMBIIUICHHON 2
ANEKTPOHHUKE.

27. | UccrnemoBanue CrieKTpa BOJOPOa M ONIPeeIICHHE MOCTOsTHHOM Puabepra. 2

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
OO0BeM ayAWTOPHBIX 3aHATHH Bcero 96 yacoB, B T.4. JIeKIMU 32 4acoB, JIAOOpaTOpHBIC
paboThl 64 yaca, mpaKTHUECKUE 3aHITUS 4acoB.

30 % (28 yacoB) — 3aHATHS B MHTEPaKTUBHBIX (hOopMax OT 00beMa ayAUTOPHBIX 3aHATUH.
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Cemectp | Bug Hcnonb3yemble  uHTEpakTUBHbIE  oOpa3oBaTesbHble | Kon-BO

3aHATHA | TEXHOJIOTUU U TEMA 3aHSITHS 4acoB
(JI, JI3,
I13)
1 JI [TpobnemHuas JIEKIHA o TEeEMeE «Mexanuka | 2
BpAIATEIbHOTO JBUKECHUS.
1 JI3 Bupryansnas naboparopnast pabota o teme «/[prmwkenue | 2
B I10JI€ CHJIBI TSKECTH
1 J3 Bupryansnas nmaGoparopHas pabora mo Teme «3akoH | 2
COXPAHEHHUS SHEPTUH U UMITYJIbCAY
1 JI [Ipobnemuas nexkumst 1o Teme «Btopoe Hauamo |2
TEPMOAMHAMMKHU. DHTPOIHMSL.»
1 I3 Buptyanbnas naGopaTtopHas pabota no teme «Temnora. | 2
BuyTtpenssist sHeprus. PaboTa.»
1 I3 BuptyanbHas nabopatopHas pabota o teme «TemnoBoit | 2
JIBUTATEIIbY
1 I3 Bupryanbhnas ~ naboparopHas ~ pabota 1o Teme | 2
«Hcnapenue. Konnencauys. Peanbnsiii raz»
1 J [Ipobnemuas nekuus no teme «lIpumeHeHue Teopemsl | 2

l'aycca k pacueTy HEKOTOPBIX JJIEKTPOCTATHYECKHUX
IIOJIEH B BAKYyME»

1 JI [Ipobnemuass nekius 1Mo Teme «IJIEKTpOMAarHuTHas | 2
WHIYKITHS.

1 JI [TpobGneMHuas nekmus no TeMe «PaaTnoakTHBHOCTDY. 2

1 J Jlexuus-Bu3yanusanus o Teme «Y cTpouCTBO U MPUHIMI | 2
paboThI Ja3epay.

1 JI3 BupryaneHass ~ maGopatopHast — pabora 1o Teme | 2
«Poroadpdexrt. Dpdext Komnronay.

1 J3 Buptyansnass ~ maGoparopHas  pabora 1o  Teme | 2
«3ny4yeHne aToma BOAOPOIA.

1 J3 Buptyansnass ~ maGoparopHass  pabora 1o  Teme | 2
«PaIMoaKTUBHBIN pacnam.

Hroro: 28

6. YdeOHO-MeTOaMUYECKOE o0ecledeHHe CaMOCTOSITEJIbHOH PadoThl CTYIEHTOB.
OueHouHble cpeAcTBAa /I TeKYLIero KOHTPOJISI YCHEeBA€MOCTH, HPOMEKYTOUHOM
aTTecTalMu 10 UTOraM OCBOCHMS M CUUILIHHBI.

KoHTposibHBIE BOITPOCH! AJI1 CAMOIIPOBEPKHU

1. Mexanuueckoe nBwxkeHue. Ilonstue wmartepuanbHoM Touku. CucTema oOTuerTa.
Tpaektopusi. Ilepememenne. CpenHsass ©W  MIHOBEHHass CKOpPOCTH. PaBHOmMepHOoe ©
HEpaBHOMEPHOE JABWXKEHUsA. YcCKopeHwe. HopmallbHOE M TaHre€HIMAIbHOE COCTaBJISIOLINE
yckopenus. [IpsmonnHeiiHoe NBUKEHUE MaTepUaibHOM TOUKUA. DOpMyIIbI TyTH U CKOPOCTH TIPU
PaBHOYCKOPEHHOM JIBH>KEHUH.

2. KuHeMartnka BpalllaTeIbHOTO JBHKEHUSA. YTJIOBOE MEPEMEIICHHE, YTI0Bas CKOPOCTh,
yriaoBoe yckopenue. Ilepuon oOpamieHusi, yactora BparieHus. CBs3b YIJIOBBIX M JHHEWHBIX
XapakTepUCTUK. POPMyIIbI ITyTH U CKOPOCTH IIPU BPAIATEILHOM JIBUKEHUH.

3. Junamuka. 3aKOHbl JUHAMUKH, TPAHUIIBI UX TpUMEHEHUs. MMnynbc Tena, UMITyJIbC
CUJIBL. 3aMKHYTasi MEXaHUYECKas CUCTEMa. 3aKOH COXPAaHEHHUs UMITYJIbCA.

4. Cunbl ynpyroctd, NMpUYMHA WX BO3HUKHOBeHUS. Jledopmamms, Bumbl aedopmarium.
3akoH ['yka. Moaynb ynpyrocru.

5. Cuna tpenus. [lpuunnel ee Bo3HUKHOBeHUS. Bupsl Tpenns. Koadduuuent tpenus.
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6. 3aKOH BCEMUPHOIO TATOTeHUs. DPU3MUECKUN CMBICI T'PAaBUTALMOHHON IMOCTOSHHOM.
Yckopenue cBoOoiHOrO naseHus. Cuna tsxectu. Bec Tena.

7. Paborta, MOUIHOCTH, €IWHHUIIBI U3MepeHusa. OHeprus. Kunernueckas u
NOTEHLMAIbHASI DHEPTUs TeNla. 3aKOH COXPAHEHHUS U NIPEBPALLCHUS] SHEPTUU.

8. BpamarenbHoe nBWXKeHHE TBEPIOTO Teiaa. MOMEHT Bpamaromie cuibl. MoMeHT
MHEPLIUY MaTEepPUAIbHON TOYKH, Tesla. OCHOBHON 3aKOH JMHAMUKH BPallaTEJIbHOIO JBMKEHUS.
Kunernueckast s3Heprus BpaiaTeJabHOrO IBUKEHUS.

9. T'apmonmueckue koneOaHus. YpaBHEHHE IapMOHMYECKUX KoseOaHMH. AMIUIMTY/A,
nepuoji, yactora, aza. CMmelnieHne, CKOpocTb, YCKOPEHHE MpU KOIeOaTeTbHOM JBIKEHUH, UX
rpaduueckoe n300paskeHue.

10. 3aryxatome koneOaHuMs. YpaBHEHHE 3aTyxaromux Konebanuii. Koaddumment
3aryxaHus. Jlorapupmuueckuii JekpeMeHT 3aTyxanus. BoiHyxeHHble KoneOanus. Pe3oHanc.

11. Bounna. Ilonepeunblie ¥ MpoA0IbHbIE BOJIHBI. Y paBHEHUE BOJIHBI, AJTMHA BOJIHBI.

12. Axycrtuka. 3ByKkoBble BosHBL. [lopor cibimumoctH, 60seBoit nopor. CyObeKTHBHbIE
XapaKTePUCTHKH 3BYKa: BBICOTA, TEMOP, TPOMKOCTb. YIIbTPa3BYK, ero npuMeHeHune. MudpasByxk.

13. Tloustue wupeanpHoro rasza. [a3oBeiii mpouecc. M3oTepmuueckuid, U300apHBIA,
W30XOPHBIN, ainabaTHBIN POLIEeCChl. ['a30BbIe 3aKOHBI.

14. VpaBuenue Menneneesa — Knanelipona. OcaoBHoe ypaBHeHue MKT.

15. Yucno creneneit cBo0oabl. BHyTpeHHss 3Heprus uaeanbHoro raza. CpeaHss JiMHa
cBOOOAHOTO TIpodera.

16. SBnenuss mepeHoca B razax. Juddysus. Pusmdeckuii cMmbica Kod(hduIeHTa
mupdy3un. TernonpoBogHOCTb. Du3MuUecKuil cMbIca KO3(p(UIMEHTa TEIIONPOBOJHOCTH.
BryTpenne tpenue. @usudeckuii cMbIch K03 puiinenTa BHyTPEHHETO TPSHHUSI.

17. Kpucrammyeckoe cTpoeHue TBEpHOro Tena. Kpucramnudeckas  peluérka.
AHnzotrponusi. MoHo- 1 nonukpuctamuibl. M3otponus. Bunel kpucrtaninos. TemnoBoe ABMKEHNE
YacTHIL B KpucTajiax. TemioBoe paciinpeHe TBEPAbIX TE.

18. XapakrepucTuka >XUAKOTO COCTOSHUA. TeIuloBO€ IBMKEHHE 4YacTUll. Bs3kocTb
)kuakoctd. 3akoH Ctokca. BeiBog ¢hopmMysisl Bsizkoctu MetogoM CTokca.

19. IloBepxHOCTHOE HaTsDKEHHE. J(ONOJHUTENBHOE [ABICHUE 10 WCKPUBIECHHOU
noBepxHocThio. @opmyiia Jlannaca. KanuimsipHele siBICHUS.

20. dazoBble npeBpameHus. Juarpamma paBHoBecusi ¢a3. PeanbHblil rasz. YpaBHeHHE
Ban-nep-Baanbca. Kputnueckoe cocTosiHuE BEIIECTBA.

21. OcHoBbl TepMoguHaMuku. OOpaTtuMble U HeoOpaTHUMbIe mporecchl. [lepBoe Hauamo
TepMOAuHaMUKU. [IepBoe Havano TepMOIMHAMUKH JUIS H30IIPOLIECCOB.

22. Bropoe nHauano tepmoauHaMuku. Lukn Kapro. Cxema paboThl TEIIOBOM MaIlllWHBI.
OuTponus. CBoiicTBa 3HTpoNHH. [[puHIIUI BO3pacTaHUsl SHTPOIIHUH.

23. DnexrpocTtatnueckoe nojue. HanpskeHHOCTh anekTpocTtatndeckoro mnosst. CuiioBble
JUHUM, WX cBoiicTBa. IloTok BekTOopa HampsskeHHOCcTH. Teopema Octporpanckoro-I'aycca.
[Ipumeps! ee mpuMeHeHUs! (PaBHOMEPHO 3apsKeHHas OECKOHEYHasi IIOCKOCTh, MOBEPXHOCTHO
3apspKeHHas cdepa).

24. Pabora mpu mepeMelIeHHH 3apsaa B JIEKTpocTaTudyeckoMm moje. I[loTeHuman
INEKTPOCTATHYECKOTO MOJIsL. DKBUIIOTCHIIMAIbHBIE IOBEPXHOCTH.

25. IIpoBOZHMKM B  DJIEKTPUYECKOM  TOJE.  DJIEKTPOCTATHUYECKAass  MHAYKIIMSL.
DIEKTPOEMKOCTh IIPOBOIHHUKA.

26. Dnexrpuueckuit Tok. Cuna Ttoka. Hampsokenue. 3akon Oma uist yyacTka LeTH, s
nonHoi nenu. ConpoTuBieHue. SABneHne cBepXnpoBoauMocTu. 3akoH [[xoyins-JIenia.

27. Tox B wMerannax. Knaccuueckas Teopust NpPOBOAUMOCTH MeTauioB. Hamuuue
COINPOTHBIICHUS B METAJIIAX, €70 3aBUCUMOCTb OT TEMIIEPATYPBI.

28. Tox B momynpoBogHukax. CoOcTBeHHass ¥  TpPUMECHas IMPOBOAUMOCTb
NOJIyIPOBOIHUKOB. P-n nepexon.

29. Tok B anexTponuTax. JJIEKTpoJuTHIecKas aucconnanus. 3akonsl dapanes.
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30. Tox B rasax. HecamocTosATENbHBIA U CaMOCTOSTENbHBIN ra30Bble pa3psabl. THUIIBI
CaMOCTOSITENILHOTO Ta30BOTO pa3psa.

31. KoHrakTHas pa3HOCTh NOTeHIHAIOB. PaboTa Beixoaa. Tepmonapa u ee mpuMeHEHHE.

32. MarnutHoe mone. CHIIOBBIE JHMHMM MArHUTHOTO TMOJs. BekTop MarHuTHOU
uHaykuuu. Ilotok BekTopa MarHuTHOW uHAYKHuH. 3akoH buo-Casapa-Jlamnaca, ero
MPUMEHEHHUE sl pacuéTa MarHUTHBIX MOJIeH (KpYyroBOro TOKa, MPSIMOTO TOKA, COJICHOUIA).

33. Cuna Amnepa. BzaumonelictBue napainenbHbix TOkoB. Cua Jlopenna. J[BuxeHue
3apsHKEHHBIX YACTHI] B SJIEKTPHUUECKOM M MATHUTHOM TIOJISIX.

34. DnexktpomarHuTHas wuHAYKIUA. [IpaBuimo Jlenna. 3akoH  3JIEKTPOMAarHUTHOM
WHAYKIIHH.

35. Camounnykuusi. UTHIYKTUBHOCTh. DHEPTHsI MATHUTHOTO TTOJISI.

36. Ilpupona cera. KopmycKyJisspHO-BOJIHOBOM Jyau3M.

37. OtpaxkeHre W TpeIoMJICHHE CBeTa. AOCOJIOTHBIA W OTHOCUTEIBHBIM IMOKa3aTeIn
npenomieHus cpensl. [lonnoe orpakenue. Tonkas auH3a. OCHOBHBIE MOHATHUS (ONITHYECKAs OCh,
ONITUYECKUH IIEHTP JMH3BI, POKYC, ONTHYEeCKOe n300paxkenne). PopmyIia TOHKOH JTHH3HI.

38. Hurepdepenuus cpera. HeoOxomumoe ycinoBue HaOmOAeHUS HHTEphEpeHIINH
cBeTa. YclloBUE HAOJIOJEHUS MaKCUMyMOB W MHHHUMYMOB HMHTEHCHBHOCTH cBeTa. Pacuer
unTepdepennonnoit kaptunel. Konbia HetoTona. [Ipumenenue narepdepeHnuu.

39. Mudpakuus cera. OOBsiCHEHWE sIBICHUS IUGPAKIUKA Ha OCHOBE TPUHIIMIIA
['oitrenca-Openens. dudpakmnus Ha ogHol menu. JudpakuuonHas pemetka. Paspemaromias
CHOCOOHOCTh MU(MPAKIIMOHHOHN PEIIETKH.

40. EctecTBeHHBI W moisipu3oBaHHBbIM cBeT. [lomydeHune NOISIPU30BAHHOTO CBETA.
3akon Mamtoca. J[BoitHoe nmyuenpenomienre. CBoWCTBa OOBIKHOBEHHOTO W HEOOBIKHOBEHHOTO
nayueit. [lonspuzanus cBeTa NMpU OTpaXEHUH OT IUANIEKTpUKa. 3akoH bproctepa. SBnenue
BpallleHUs TUIOCKOCTH MOJISIPU3ALINH.

41. TennoBoe wuznydyeHue. AOCOTIOTHO YEPHOE TENO. 3aKOHBI TEIIOBOTO H3ITy4YCHHUS
(Credana-bonsimana u Buna).

42. ®otodddext, ero Buabl. 3akonsbl hoTodPdekra. YpaBHeHHE DIHIITEHHA.

43. Crpoenue atoma. IlmanerapHas mozens atoma Pesepdopma. KsanroBas Teopus
crpoenus aroma. [loctynarsl bopa.

[Ipumepbl KOHTPOIBHBIX pabOT

Bapuanr 1.

1. ABTOMOOMIL Maccod m=IT, JBWXKYIIHMICI CO CKOpPOCThIO V=54 KM/4,
OCTaHaBJIMBaeTCs 3a t=6C. BBIUNCINTS TOPMO3HOHN MyTh U CHITy TOPMOKEHHS.

2. CdopmynupyiiTe OCHOBHBIE 3aKOHBI MEXAHWKH W TIPUBEIUTE MPHUMEPHI HX
IPOSIBIICHUSL.

3. Yem 00yciioBiIeHa MPOBOIMMOCTh PACTBOPOB JIEKTPOJIUTOB U KaK OHA 3aBHCHUT OT
TEMIEPATYPHI?

Bapuanr 2.

1. s moawbema 3epHa Ha BeICOTY h=10 M yCTaHOBWJIM TPaHCIOPTEP MOIIHOCTHIO

N=4 xBr. Omnpenenuth Maccy 3epHa, MOAHATOrO 3a BpeMs t=8 4 paboThl TpaHCHOpTEpa.
KoadduumenT nosie3noro neicTBus ycTaHOBKH MPUHATH paBHBIM 1= 13,6%.

2. KakoBo 3HaueHHE CHIIbI TPEHUSI B IPUPOJIE U TEXHUKE?

3. [TosicHUTE CYTB 3JIEKTPOHHOM U ABIPOYHOM IPOBOJUMOCTH IOJIYIIPOBOJHUKOB.
Bapuanr 3.

1. MaxoBHUK ¢ MOMEHTOM HHepLuu [=45 KI'M® HAUMHACT BpallaThCs U 3a BpeMs t=5 ¢

€ro yrjoBasi CKOPOCTh Bo3pacTaeT 10 ®v=62,8 pan/c. OnpenaenuT MOMEHT CHIIbI, JEeHCTBYIOMICH
Ha MaxOBHK.
2. JaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY BEJIUYMH, ONPEACISIONIUX MOCTyHaTeIbHOE

BpalllaTeJIbHOC IBIKCHHE.
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3. Kak 00BSACHUTH COMPOTUBIICHNE MPOBOAHUKOB JIEKTPUIECKOMY TOKY M OT KaKHX
[IapaMeTPOB OHO 3aBUCUT?

Bapuanr 4.
l. MonoTunpHelii 6apabaH BpallaeTcss ¢ YacTOTOMN v=20c™". MomenT WHEPLUHU
OapabaHna

=30 krm”. OnpeeTuTh MOMEHT CHITBI, TIOJ ACHCTBHEM KOTOPOro GapabaH OCTAHOBHTCS
3a Bpems t=200 c.

2. JlaiiTe ompeaeneHUEe MEXaHHYECKOW paboOThl W 3Hepruu. B uem cocrout
pasauuue STUX HOHATUN?

3.Kak OOBSCHUTH CONPOTUBIEHUE MPOBOJHUKOB 3IIEKTPUUECKOMY TOKY M OT KaKHX
napamMeTpoB OHO 3aBHCHUT?

Bapuanr 5.

1. st cBapku ObUT MPUMEHEH Ta3, HAXOMSINIUICS B OaUIOHE €MKOCThI0 V=25 1 mpu
TEMIIEpaType t,=27°C u naenenun p1=20,2 MIIa. Onpenenuts Maccy M3pacxOJOBaHHOIO rasa,
ecM JaBJjieHue raza B OamioHe crano p,=4,04 Mlla, a Temneparypa ,=23°C. Ornocurensuas
MOJIEKYJIIpHas Macca raza M=26.

2. OnuimuTe XapakTep M3MEHEHUsI MEXaHUYECKON SHEPTruu CBOOOHO MaJaIOLIETo TeNa C
BbICOTHI H.

3. B uem cocToMT pazinuuue 3aBUCUMOCTH CONPOTHBIICHHUS TOJIYNPOBOJHUKOB U
METAJIJIOB OT TEMIIEPATyPbl?

Bapuanr 6.

l. Onpenenuts TONIMHY CJIOS CYIJIMHHCTOM TOYBBI, €CIM 3a BpeMs t=5 4 dyepes
momans S=1 M> moBepxHOCTH MpoxomuT Temrora Q=250 x/Ix. Temmeparypa Ha MOBEPXHOCTH
MOYBBI t1=250C, B HIDKHEM CJIO€ IIOYBBI t2=150C.

2. 3anuiuuTe OCHOBHOM 3aKOH JIMHAMHUKU BpPALLATEJIbHOTO JBWKEHUS M JaiiTe
XapaKTePUCTHKY BXOJSAIIUX B HETO BEJTMYHUH.

3. [ToueMy npoBOAMMOCTH MOJIYNPOBOJHUKOB YBEIMYMBAETCS MPU OCBEUICHUM €TI0
MMOBEPXHOCTH?

Bapuanr 7.

1. Onpenenuth TpagueHT IUIOTHOCTH YIJIEKHCIIOTO ra3a B IOYBE, €CIH 4Yepes

mromas S=1 M” ee TOBEPXHOCTH 3a BpeMs t=1c B aTMocdepy mporuen ra3 maccoit m=810" kr.
Koodduuuent mubdysun D=0,04 cm?/c.

2. [IpuBenuTe mpuMepsl MPOSBICHUS 3aKOHOB COXPAHEHHS HMMITYJIbCa M MOMEHTA
UMITYyJIbCA.

3. B dWeM cocTtoWT CXOACTBO M pa3iuyhe COOCTBEHHOW INPOBOAMMOCTH Yy IIO-
JYTIPOBOJHUKOB ¥ PACTBOPOB JIEKTPOIUTOB?

Bapuanr 8.

1. Onpenenuth Maccy rasa, npoaudyHaupoBaBiiero 3a Bpems t=12 4 depes mo-
BEPXHOCTh IOYBHI ILIOMIAIBIO S=10 cM’, ecnu xosddumment mubdysun D=0,05cm/c.
[TnotHOCTh Ta3za Ha rryomHe h=0,5 M paBHa p1=1,2'107 r/cm’, a y moBepxHOCTH
p2=1,0107 r/em’.

2. [TpuBenute mpuMepbl MPOSBICHUS 3aKOHOB COXPAHEHUS HMMITYJIbCa U MOMEHTa
UMITYJIbCA.

3. B yeM coctout siBlieHME TEPMOAJIEKTPOHHOM AMHUCCHHM U TJI€ OHO HAUUIO MpH-
MeHeHue?

Bapuanr 9.

1. CKOJBKO TeIUIOTHI MPOieT depes miomaas S=1 M’ IOBEPXHOCTH MeCKa 3a BpeMst

t=1 4, ecniu TeMneparypa Ha €ro MOBEPXHOCTH ,=20°C, a Ha rryoune h=0,5 M Temmepartypa
0
t2=10 C.
2. YTo MOXHO CKa3aTh O BECE JIETUMKA, COBepIIaromero Gurypy ‘“meprpas metTis’”,
KOTJ]a OH HaXOAMUTCS B HIKHEW U BepxHel Toukax ¢urypel? OTBET NOATBEPAUTh pacdyeTaMH.
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3. Uro Takoe 3JEKTPOMArHUTHAs WHAYKIUS W KaK UCIIONB3YEeTCs 3TO SIBJICHUE JUIS
NOJTy4eHHs IEpEMEHHOT0 ToKa?

Bapwuanrt 10.

1. Omnpenenutb BBICOTY h MOAHATUS BOABI B CTEOJSX pacTeHUil C BHYTPEHHUM
muamerpoM d=0,4 MM ToJ AeicTBMEM KamwUIpHBIX cwil. CMadyuBaHHE CTEHOK CYHTATh
TIOJTHBIM.

2. Kak cBsi3anbl Mexay co00i aMIUIUTyJa, CMEIIEHUE, CKOPOCTh U YCKOPEHHE TIpU
rapMOHUYECKOM KojieOaHuu?

3. Onwumure sinerue snekrponusa. Chopmynupyiite nepBoeiii 3akon Papanes u
OIHUIINTE, KAK €r0 MOYKHO IPOBEPUTH HA OMBITE?

Bapwuanr 11.

1. Cosepmast nukn Kapso, ra3 nomyunn ot Harpesarens Temioty Q=1 x/[x. Ckosbko
TEIUIOTHI OBLTO OTAaHO oxjaauTento, eciu KIIJ] naeanbHOM TeruioBoit MamuHb 25%.

2. Kakue npeoOpa3oBaHHUs SHEPrHMM HPOMCXOIAT IMPH KOJIEOaHHH MaTeMaTHYECKOIro
MasiTHUKA?

3. Chopmynupyiite 3akoH OMa JUIsl TOJHOM LENH U IMOSICHUTE €ro, UCXOAsd M3 3aKOHa
COXPAaHEHHUS U IPEBPAILCHUS SHEPTUH.

Bapuanr 12.

1. DIIeKTpUUYECKOE MOJIe CO3/IaH0 ABYyMs ToueyHbIMU 3apsigamu ;=50 aKi u qp=100
HKn1. Pacctosinue mexnay 3apsimamu paBHO 10 cm. ['le m Ha KakoM paccTOSHUM OT IEPBOTO
3apsija HAXOAUTCS TOUKA, B KOTOPOH HANPSKEHHOCTD I0JIs paBHa HYJIIO?

2. Uro Takoe pe3onanc? Kakoe 3HaueHHEe HMEET pPE30HAHC B TEXHUKE MU B
OMOJIOTMUECKHUX MpoIeccax?

3. Kak O6ynyTt Bectu ce0s /1Ba mapaienbHbIX MPOBOIHUKA, 10 KOTOPHIM TEUET TOK B
onHoM HarpaBieHuu? [louemy?

Bapuanr 13.

1. Kakyro pa3HOCTh MOTEHIMANIOB JOJDKEH MPOUTH AJIEKTPOH, Y4TOOBI MpUOOpEcTH
ckopocth V=20 Mwm/c?

2. B 4eMm coCTOST OCHOBHBIE TMOJIOKEHUS MOJEKYJSIPHO-KMHETUUECKOU TEOpHH?
Kaxkue siBeHHs JOKa3bIBAIOT CIPABEIJIMBOCTh 3TOM TEOPUH?

3. B yem cocToWT CyIIHOCTH SIBJCHUSI CAMOMHIYKIIMM U KaK OHO MPOSIBISETCA B
BIIEKTPUYECKHUX LIETSX?

Bapuanrt 14.

1. Kako¥i myiMHbI HY>KHO B35ITh HUKEJIMHOBYIO MPOBOJIOKY ceueHueM S=0,05 MM® IS

YCTPOMCTBA KUMATHILHUKA, B KOTOPOM 3a BpeMs t=15 MHH MOXHO BCKUIIATUTH BOJY 00BEMOM
V=1 1, B34TyI0 NpH TemMmepaType t=10C? Hanpsoxenue B cetn U=110 B, KIIJI kunsaruibHuKa
N=60%, ynenpHas TeroeMKocTh Boabl c=4,2 kJIx/(kr’K).

2. YeMm oTnuyaeTcs B3aUMHOE PACMOJIOXKEHUE U JBMKEHHUE MOJIEKYJ KMIKOCTH OT
B3aMIMHOT'O PACTIONIOKECHHSI U JIBUKCHHSI MOJIEKYJI TBEPJIOTO TeJla U ra30B?

3. B uem 3akmiouaercs cymHOCTh ¢oTtoddderra M Kak (HOpMyIHPYIOTCS €ro
3aKOHBI?

Bapwuanr 15.

1. Onpenenuth MOIIHOCTh W CHIIy TOKa, MOTPEOIIEMYIO JJICKTPOABUTATEIEM,

NPUBOISAIINM B JICHCTBHE HACOCHYIO YCTaHOBKY, CHa0)KalOUIyl0 BOJOH >KMBOTHOBOIYECKYIO
dbepMy ¢ CyTOYHBIM pacxoioM BoJbl oobeMoMm V=30 v°. Boma mogaercst Ha BbicoTy h=20 M.
KII[] ycranoBku nN=80%, nanpsbxkenue B cetu 220 B, nBuratens padoTaer t=6 4 B CyTKH.

2. ChopmynupyiiTe mnepBoe Hayalo TEPMOJAWHAMUKH U 3alUIINTE €ro JUIs
U30TIPOIIECCOB.

3. Chopmynupyiite 3akoHbl (PoTodPdexta U OOBACHUTE MX C TOUKH 3PCHHUS
KBAaHTOBOW MPUPOJIbI CBETA.

Bapmuanr 16.
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1. Tepmonapa Menb-KOHCTaHTaH conpoTuBieHneM R ;=12 Owm mnpucoenvHeHa K
rajbBaHoMeTpy comporusieHueM R,=108 Om. OpumH cnail Tepmomnapbl HAaXOAWUTCSA IIpU
temmeparype ,=22C, npyroit momemen B cror cema. Cmma Toka B remn 1=6,25 MKA.
IMocTosiHHas Tepmomapsl £=43 MkB/’C. Uemy paBHa TeMmrepaTypa B CTOTE CEHa.

2. Kax Ha OCHOBaHHMH MOJIEKYJSIPHO-KMHETHUYECKON TEOPUU OOBSCHUTH HPUPOIY
BS3KOCTH B KHJKOCTSIX M razax?

3. ChopmynupyiiTe 3aKOHBI OTPAKEHUS U MPEIIOMIICHUS CBETA, & TAKXKE IMOKAXKHUTE
Ha YepTEXE HJIEMEHThI, O KOTOPBIX B HUX HJIET peUb.

Bapwuanr 17.

l. PactBop rmoko3sl ¢ koHueHTpanuein C=0,28 r/cM’, HAIUTHIH B CTEKJISTHHYO

TpyOKy anmuHOM =15 cM, TOBOpaunBaeT IIOCKOCTh MOJISIPU3ANNNA MOHOXPOMATHYECKOTO CBETA,
MPOXOMSIIEro 4epe3 9ToT pacTBop, Ha yrom ¢=32". Uemy paBHa  yienbHas  BpAIICHHS
[JIIOKO3B1?

2. OnummTe OANH U3 METOMIOB onpeAeneHus KO3 PUIeHTa BA3KOCTH.

3. UTo ¥ KaK IPOHMCXOJHUT C IMyYKOM O€JIOTO CBETa, MPOXOISIIETO Yepe3 TPEXTPaHHYIO
CTEKJISTHHYIO MPU3MY?

Bapuanr 18.

1. Yron moBopoTa MJIOCKOCTH TMOJSPU3ALMU TPU TMPOXOXKICHUH uepe3 TPyOoKy ¢
pactBopoM caxapa ¢=40°. Jnmua TpyOkm 1=15 cM. ViembHoe BpameHme caxapa [0]=66,5
rpan/mm Ha 1 r/cm’ koHneHTparui. YeMy paBHa KOHIGHTPAILHS caxapa B pacTBOpe?

2. CdopmynupylTe OCHOBHBIE 3aKOHBI MEXaHWKH W MPHUBEIUTE MPHMEPHl UX
MPOSIBIICHUSI.

3. Uto Takoe ¢porocunte3? Kakoe 3HaUeHNE OH NMEET B KU3HEACATEIBHOCTH PACTCHUN?

Bapuanr 19.

1. [Tpu nmpoxoxaenuun cBeta yepe3 cioi 10%-HOoro caxapHoro pacTBopa TOJIUHOMN
1;=15 cM IIOCKOCTH MONSPU3ALIH CBETa MOBEpHYIach Ha yron @;=12,9°. B npyrom pacsope, B
cJI0e TOMIUHO#M 1,=12 ¢M, IIIOCKOCTh MOIAPH3ALMH MOBEPHYIach Ha yron @,=7,2°. Uemy paBHa
KOHIIEHTpalusi BTOPOro pactBopa?

2. B dyem 3akmiodaercsi CyIIHOCTb SIBJICHHS TOJHOTO BHYTPEHHETO OTPaKeHUs U
KaKOBO €T0 MPaKTUYECKOe NMpUMEHEHHE?

3. Pacckaxure o pabote TeruoBoii mamuHbl 1 ee KIT/I.

Bapuanr 20.

1. Ha kxaxyo JUIMHY BOJIHBI IPUXOAUTCS MAKCUMYM CIIEKTPabHON TNIOTHOCTU M3ITy4EHUS
(SHEPreTHYECKOil CBETHMOCTH) YepHO3eMa IpH Temmeparype t=37°C?

2. O0bscHUTE BO3HUKHOBEHHUE MOBEPXHOCTHOTO HATSHKEHUS Y )KUKOCTEH.

3. KakoBel o0ocoOeHHOCTH wu3NIydeHUs: Jaszepa? IlepedncnuTe ero mnpakTHUYECKHE
PUMEHEHHUS.

Bapuanr 21.

1. Temneparypa Bogsl B mpyay paBua 13°C, a mopocirero Tpasoit 6epera 23°C.
Kakue n1HbBI BOJTH COOTBETCTBYIOT MaKCUMAJIbHOM SHEPTUU U3TyUYEeHHUs IPYy1a U TPaBbI?

2. [Mouemy mIst peanbHBIX Tra30B HaJ0 BBOJIUTH MOIPABKU B 3aKOHBI, KOTOPBIM
MOIYNHIETCS UICATLHBIN ra3?

3. Kak ycTpoensl u paboTaroT (hOTO’IEMEHTHI U TJie¢ OHHM HAILIH IPUMEHEHHE?

Bapuant 22.

1. Ha szgpa >KMBOTHBIX M pAacTUTENBHBIX KJIETOK MOXHO BO3/EHCTBOBATh
yIbTPa(UOIECTOBBIM H3JIyY€HUEM JTHMHON BOMHBI A=254 HM. ONpeaeuuTh 4acTOTy W SHEPrHIO
9TOr0 U3IyUYECHHUS.

2. SBnenue quddy3un U ero posb B pACTUTEILHOM M )KUBOTHOM MUpE.
3. CoBpeMeHHbIE ITPEACTaBICHHS O IPUPOJIE CBETA U UX ONBITHOE 0OOCHOBAHUE.
Bapmuant 23.
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1. CKOJBKO SHEpruu u3inydaercsa B HpocTpaHcTBO 3a 104 ¢ muomamu S=1 ra
IMAXOTHO# 3eMITH, nMeioweii TeMneparypy t=27°C? CuHTaTh HOYBY aGCOTIOTHO YEPHBIM TEIOM.

2. [Tepeuncnure nedCTBUS IEKTPUUYECKOTO TOKA U OMUIIUTE MX MPAKTUYECKOE
MpPUMEHEHUE.

3. B d4em cocToST OCHOBHBIE MOJOXEHHUSI Teopuu bopa o cTpoeHun aroma
BOoZOposa’?

Bapuant 24.

1. PaGota BbIXO7a 21EeKTPOHOB ¢ MoBepxHOCTU 1e3us A=1,89 sB. Onpenenuts Ku-

HETHUYECKYIO SHEPTHUIO (POTOAICKTPOHOB, €CITM METAJIJI OCBEIIEH YKEJITHIM CBETOM JIJTHHOW BOJTHBI
A=589 MKM.

2. Kak 0OBsICHUTH BO3HMKHOBEHHE TEPMODJIEKTPOJABMKYILIEH CHUIIBI U TEPMODJIEK-
TPUYECKOTO TOKa B IICMH, COCTOSIIEH W3 JBYX IPOBOJAHHMKOB, €CJIM TeMIlepaTypa CIacB
paznuuna?

3. Yro mpencTaBiiseT co00i paaroakTHBHOE H3TyueHre? KakuM MeTo10M OHO OBLIO

paszeneHo Ha yactu?

[IpumepHBbIe TecTOBBIE 3aJaHUS
«Omnpenenenue k03P PUIHEHTA TPEHUS CKOIBKEHHUS C TTOMOIIBIO TPHOOMETPa»
Bapuanrt 1
1. Ot yero 3aBUCUT KO3((HUIIMEHT TPEHUSI CKOJIbXKEHUS?
a) OT Macchl Tea,
0) OT MJIOLIAAN COMPUKOCHOBEHHUS;
B) OT CKOPOCTH JABUKCHUS;
') OT MaTepHala U KauecTBa 00pabOTKU TPYIINXCS MOBEPXHOCTEH.
2. Uemy paBHa cujia TPEHUS NPU JABHKEHUU Tena?
a) MpoU3BeACHUIO KOd(pPUIIMEeHTa TPEHHUS HA CHITy HOPMAJILHOTO JIaBJICHHUS;
0) IpOM3BEICHUIO MACCHI TEJIa Ha €r0 CKOPOCTh;
B) MPOM3BEICHUIO MacChl Tella Ha YCKOPEHHUE CBOJIHOTO Ma/IeHNUs;
I') OTHOLIEHHIO KOA(PPUIMEHTA TPEHHUS K CHJIE HOPMAIbHOTO JIaBJICHUS;
3. Kak 3aBucuT cuia TpeHHs CKOJBXEHHS OT IUIOL[AJAM CONPUKOCHOBEHMS IIO-
BEPXHOCTEN?
a) YMEHBIIAETCS C YBEJIMUCHUEM IUIOLIA/IN;
0) He 3aBHCHUT OT IUIOLIA/IU COTPUKOCHOBEHUS;
B) YBEJIMUMBAETCS C YMEHbBILICHUEM IIOIIAN;
I') YMEHBIIAETCS C YMEHBIIEHUEM IIIOLIAa/IH.
4. Kak HanpaBieHa cuiia TpEHUS CKOJIbKEHHS ?
a) NEePIEeHIUKYJIIPHO TPYIIUMCS TOBEPXHOCTSIM;
0) B HAMPABJICHUH YCKOPEHHUS CBOOOTHOTO MAJCHUS;
B) B HAMPABJICHUH JIBHKCHUS TETa;
T) [0 KacaTeJIbHOM K TPYIIUMCS IOBEPXHOCTSIM.
5. Kaxoii u3 ko3 puireHToB TpeHus: 60bIIe: CKOIBKEHUS WIH TTOKOS?
a) CKOJIb)KCHHS;
0) moKos;
B) OJIMHAKOBHI;
I') COOTHOILIEHUE 3aBUCUT OT CBOMCTB MOBEPXHOCTEM.
6. UeMy paBHA cHJia TPEHUS TIPU OTCYTCTBUM JIBUKECHHUS?
a) CUJIe TSDKECTH;
0) cuiie HOpMaJILHOTO JIaBJICHUS;
B) CWJI€ YIIPYTOCTH;
T') CHJIC TPSHHS TIOKOSI.
7. Uro sBIsieTCs NMPUYMHONW BO3HUKHOBEHMS TPEHMS TPU OUYEHb OJIM3KOM COIpH-
KOCHOBEHHHM TPYILIUXCS MOBEPXHOCTEM?
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a) IeHCTBUE MOJIEKYJIIPHBIX CHII;
0) neiicTBUe rPaBUTALIMOHHBIX CHIT;
B) JIEHCTBHE YNIPYTHX CHII;
T) IeHCTBUE SIIEPHBIX CHIL.
8. Uemy paBHO MakCUMaIbHOE 3HAYCHUE CHIIBI TPEHHUSI TIOKOS?
a) IBIXKYIIEH CHIIe;
0) cuiie TSKECTH;
B) HAMEHbIIIEMY 3HAUEHHUIO BHEUTHEH CUJIbI, IPUBOISIICH TEN B TBUKCHHE,
') MAKCUMaJIbHOMY 3HaYSHHIO BHEIIHEH CHJIBI, IPUBOISIIEH TEJ B IBI)KEHUE.

«OrnpeneneHne MOMEHTa HHEPLIMU MaxOBOT'0 KOJIeca U CUJIbl TPEHHUS B OTIOPE)
Bapmuanr 5
1. Kaxue Buibl MexaHn4ecKkoi SHEpTrUuM Bbl 3HaeTe?
a) KUHeTHYeCKas ¥ MOTEHIMaJIbHas,;
0) KMHETHYeCKasi U BHYTPEHHSIS;
B) MOTEHLMAJIbHAS U sZiepHas;
') BHYTPEHHSS U JEpHasl.

2. YeMy paBHA KHHETUYECKasl YHEPTHsI IPU BPAILATEIILHOM JIBHXKEHUU Tena?
72 k- 2
a)W=m2v; 6)W=—;;
L-I? ‘w?
B)W =— r)W=];).
3. UYemy paBHa pabota Tena?
a) A=W +W,. 0)A =W,;
B)A=VVn, F)A=W1_W2.
4. Kakyro BennumHy Ha3bIBAalOT MOMEHTOM HHEPIUU Tema?
— . — 2y.
ayM =F -, 6)J] = Xiz (m; - 11);
B) ] =m-1?%; N M=]-e¢.
5. Kakumu enuHUTIaMU U3MEPSICTCSI MOMEHT HHEPITUH Tema?
a) KI"M; 6) kr'M%; B) KI/M°; T) Kr/M.
6. Kax nBuxkercst rupst B ycraHoBKe?'

a) paBHOYCKOPEHHO;
0) ¢ IepeMEHHBIM YCKOPEHUEM;
B) PaBHO3aMEIJICHHO;
I') paBHOMEPHO.
7. Yemy paBHa paboTa THpH NPOTUB CHJI TPEHHS?
a) U3MEHEHHIO MMOTCHIIUAILHOW YHEPTUU TUPH;
0) MOTeHLIUAIBLHOU YHEPTUH TUPH;
B) KHHETUYECKOH SHEPTHH THPH;
B) KHHETHYECKOM YHEPTUH KOJIeca.

8. Kak 3anumiercs 3aKoH cOXpaHEHMsI SHEPTUU JJIs Hallleld yCTaHOBKU?
mv?  Jw? J w?
aym-g-hy =——+—+F-hy; o)m-g-hy ==
mv? -w? m-v?
Bym-g-hy ="+ 5 nm-g-hy ==

«I"pamynpoBka TepMonaphl U ONpeeeHue €€ yneabHOU TEPMODJICY.
Bapwuanr 1.
1. B uem 3akirouaeTcst TEpMOIIEKTPUUECKUE SBICHUS?
a)  Bo3HUKHOBeHHE TepMo-D/[C B 3aMKHYTOH IIeMH, COCTOSAIIEH U3 JBYX pPa3HO
POAHBIX METAJUIOB, MECTA UX CJIIOEB MOJJAEPKUBATH IIPU Pa3HOU TEMIIEpaType;
0) BOBHUKHOBEHHE TEPMOCOIIPOTUBIICHUS B IIPOBOIHUKE;
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B) BBIJIEJICHHE HEKOTOPOro KOJMYECTBAa TEIUIa B CBasX MPHU MPOXOKICHUU TOKa IO IIEMH,
COCTOSIIIIEH U3 IBYX pa3HOPOIHBIX METAJLIOB.
2. PaboTa BbIX0/1a 7IEKTpOHA - ITO:
a) paboTa, KOTOPYIO COBEpIIAIOT SJEKTPOHBI MPH MEPEXO/IE U3 BAICHTHOW 30HBI B 30HY
TPOBOIMMOCTY;
0) paboTa, KOTOPYIO COBEPILAET AEKTPOH MPH MEPEXOJIE C OAHOTO IHEPIETUIECKOTO YPOBHS
Ha JpyToMu;
B) HaMMEHBINAs SHEPIHs, HEOOXOIUMAast AIEKTPOHY JUIS €T0 yIAJICHUS U3 METAT B BaKyyM.
3. 3aBucur 1M paboTa BBIXOJA OT XUMHUYECKOM MpUPOJBl METalla U COCTOSHUSL €ro
MOBEPXHOCTH?
a) 3aBHUCHT OT 000MX (haKTOPOB;
0) 3aBHCHUT TOJILKO OT XMMUYECKOW MPUPOALI METAILIA;
B) 3aBHCHT TOJBKO OT COCTOSIHUSI TOBEPXHOCTH.
4. Uro npencrapisieT coboit Tepmoniapa? Tepmormnapa - 310:
a) COEIMHEHMS Pa3HOPOHBIX ITPOBOTHHUKOB;
0) npubop I Mpeodpa3zoBaHus TEIIIOBOM YHEPTHM;
B) 3aMKHyTas LIeMb U3 JBYX Pa3HOPOJHBIX METAILJIOB.
5. Co3maeT 11 KOHTaKTHAsl pa3HOCTh OTEHIIUATIOB AIIEKTPUUECKHA TOK?
a) CO3acT;
0) He co3maeT, T.K. TOTEHIMAIbl TOYEK, B  KOTOPBIX  HAXOAATCS  DIICKTPOHBI,
CIIOCOOHBI MEHATH CBOE COCTOSIHUE, OTMHAKOBEI,
B) CO3/aeT JIUIIb BTOPUYHYIO AIEKTPOHHYIO SMHCCHIO.
6. Yem o0ycoBiieHa BHEIIHSS KOHTAKTHAS Pa3HOCTh MOTCHIIMAIOB?
a) pasnuyueM padoT BBIXO/Ia CBOOOIHBIX AIIEKTPOHOB U3 METAILIA;
0) pa3HBIM 3HAaUECHHEM BHYTPEHHEW SHEPTUH;
B) nelictBueM BHemHel D/C.
7. Ot 4ero 3aBucut BenuurHa TepMo-I1C Tepmonapbl?
a) OT TeMIlepaTypbl U pa3MepoB TEPMOIIAPhI;
0) OT pa3HOCTH TEMIIEpaTyp CJIOEB M OTHOIICHWS KOHLEHTPAIMH SJIEKTPOHOB B METAJUIAX,
00pa3yIoHx TepMOnapy;
B) OT COIPOTHBIICHUS U TEMIIEPATYPHI.
8. Uemy paBna Tepmo-3/IC B 3aMKHYTOM IIETTH, COCTOSILEH U3 HECKOIBKIX METAJUIOB, B3ATHIX TPU
OJIMHAKOBOM TeMIieparype?
a) CyMMe KOHTaKTHBIX pa3HOCTEW MOTEHINAJIOB BCEX CIAECB;
0) HyImo;
B) OECKOHEYHOCTH.

«OmnpeneneHne KOHLEHTPAMU caXapa B BOJHOM PaCTBOPE MPU MOMOIIH MOJIIPUMETPA
BapwuanT 1

1. Kakoe BEILIECTBO Ha3bIBACTCS ONTUYECKHU AKTUBHBIM?
a) CoCOOHOE MOBOPAYHMBATh TJIOCKOCThH MOJISPU3AIINH;
0) N30TPOITHOE BELIECTBO;
B) oOJajaronee CBOMCTBOM JBOMHOTO JIy4eTPETIOMIICHHS.
2. Ecmm cBeT TmMONApPH30BaH 1O KpPYry, TO KOHEI BEKTOpa HANPSIKEHHOCTH
AIEKTPUYECKOTO MOJS:
a) KoseOJeTcst B O/THOM TJIOCKOCTH;
0) OMHCHIBAET OKPY>KHOCTH;
B) OTIMCHIBACT DJUIHIIC.
3. Kakoe u3 cooTHomeHui cooTBeTcTBYET yrity bprocrepa? Cymma yriios:
a) magenns u orpaxerus 90°;
0) mageHus U MPEeTOMIICHUS 800;
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B) OTpayKe€HUs U mipenomiieHus 90°.
4. Kakue (akTopsl BIMAIOT HA BEIUUMHY yJI€IbHOTO BpaIlleH!Us TaHHOTO BelecTa?
a) HUKaKue, 3TO BEIMYMHA IOCTOSHHAS;
0) KOHLIEHTpaIs pacTBOPA U JUITMHA CTOJI0A KUAKOCTH;
B) BJIMSAIOT TEMIIEpATypa U AJIMHA BOJIHBI CBETA.
5. IHTEHCUBHOCTH CBETA, MPOXOMAIIET0 YEpEe3 MOIAPU3ATOP M AHAIU3ATOP, ONPEAEISAIOT
1o popmyie: I = Iy cos’p. Uro o3nauaer Bemmunna Io?
a) MHTEHCHBHOCTb CBETa, IAJalOIIEro Ha aHajJu3aTop, paBHas IOJOBUHE
MHTEHCUBHOCTHU €CTECTBEHHOTI'O CBETA;
0) THTEHCUBHOCTh €CTECTBEHHOT'O CBETA;
B) MHTEHCUBHOCTb CBETA, A/IAlOLIET0 Ha MOJISIPU3aTOp.
6. B onTruyecku akTUBHBIX BELIECTBAX:
a) CKOPOCTH BOJIH, MOJIIPU30BAHHBIX 10 IPABOMY U JIEBOMY KPYTY, OIMHAKOBBI;
0) MOJIEKYJIbl CHMMETPUYHBI;
B) MOJIEKYJIbI aCUMMETPHUHBI.
7. [1110CcKO MOJIAPU30BAHHBIN CBET MOXKHO ITOJIYUYUTh:
a) MPOIYCTHB €CTECTBEHHBIN CBET Yepe3 HUKOJIb;
0) mpu OTpaXKEHHMM CBEeTa OT TpaHHMLbI pas3lena JBYX JIUDIEKTPUKOBy €CIU
yTroJl aJieHusl 00JIbIle NPEeAEIbHOTIO;
B) IIpU OTPaKEHUHU CBETA, €CIIU YIoJ aJIeHus paBeH yriy bprocrepa.
8. IlnmockocTu monsipu3alui OOBIKHOBEHHOTO M HEOOBIKHOBEHHOT'O JIyuel, BXOJIAIIMUX U3 OJHOTO
KpHCTaa:
a) mapajuieNbHbl JPYyT APYTY;
0) neprneHIuKyJISIpHbI IPYT IPYTY;
B) NMEPNEHAUKYJISPHBI INTABHOMY CEYEHUIO KpHCTaIa.

7. Y4eOHO-MeTOAMYECKOEe M NH(POPMALMOHHOE o0ecnevyeHrue TUCIUILINHBI
a) OCHOBHAas JIUTEepaTypa

1. PoraueB, H. M. ®wusuka. YueOHBIH Kypc M CpeaHETO NPOPECCHOHATHHOTO
obpazoBanus / H. M. Poraues, O. A. JleBuenko. — 2-¢ u3a., crep. — Cankr-IletepOypr : Jlanp,
2023. — 312 c. — ISBN 978-5-507-45581-2. — Tekcr : anekTpoHHbIH // JlaHb : 37eKTpOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/276449

2. Iunckuii, A. A. ®usuka : yuebnuk / A.A. [Tunckuii, [.}O. 'pakoBckwii ; moz oOmI.
pen. YO.M. Muka, H.C. IlypsieBoit. — 4-e¢ u3n., ucnp. — Mocksa : ®OPYM : UHOPA-M,
2023. — 560 c¢. — (Cpenuee npodeccuonanpHoe obpazoBanue). - ISBN 978-5-00091-739-8. -
Tekcr : anextponnbiit. - URL: https://znanium.com/catalog/product/1968777 (nara obpareHus:
28.04.2023). — PexxuM gocTyIa: 1o moMUCKe.

3. TapacoB, O.M. ®u3uka [DnekTpoHHBIN pecypc] : yueoHoe mocooue / O. M. Tapacos.
- OnektpoH.gaH. - MockBa : ®OPYM, 2019. - 432 c. - (Cpeanee mnpodeccruoHaIbHOe
obpasoBanmue). - BHemHss cepuika: http://znanium.com/catalog/document?id=363555

0) 1OMOJIHUTEIbHAS JINTepaTypa

1. I'punkpyr, M. C. JlaGopaTopHblii TPAKTHKYyM 110 (HU3UKE IJIs CPEIHETro
npodeccnoHansHOr0 00pa3zoBanus: yueOHoe mocobue mns cmo / M. C. I'punkpyr, H. A.
Hogsroponos, 0. U. TkaueBa. — Cankrt-IleTepOypr: Jlans, 2022. — 280 ¢. — ISBN 978-5-
8114-9306-7. — TekcT : 31eKTpoHHBIH // JlaHb: 3neKTpoHHO-OubnnoTeynas cuctema. — URL:
https://e.lanbook.com/book/221219

2. AxcenoBa, E. H. Obmas ¢usuka. Mexanuka (TJ1aBel Kypca) : yaeOHOe mocoOue
s cio / E. H. AkcenoBa. — Cankr-IlerepOypr: Jlanp, 2020. — 128 ¢. — ISBN 978-5-8114-
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6539-2. — Texkct: snexTpoHHbIH // JlaHb : 3nekTpoHHO-OMONMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/148484

3. AxkcenoBa, E. H. O0mas ¢usuka. TepMonuHaMuKa W MOJIEKYJIIpHas (U3MKa
(rmaBbl Kypca): yuebHoe nocooue ais cno / E. H. Akcenosa. — Canxkrt-IletepOypr : Jlans, 2020.
— 72 c¢. — ISBN 978-5-8114-6537-8. — Tekcr : anekTpoHHBIN // JlaHb : 3IIEKTPOHHO-
o6ubnuoreunas cucrema. — URL: https://e.lanbook.com/book/148482

4. AxkcenoBa, E. H. O6mas ¢usuka. DnekTpuuecTBo U MarHeTusM (rjiaBbl Kypca) :
yuebHoe nocobue i cno / E. H. AkcenoBa. — Cankr-IlerepOypr: Jlanp, 2020. — 112 ¢. —
ISBN 978-5-8114-6536-1. — Tekct: siexTpoHHBI // JlaHb: 3IeKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/148481

5. AxcenoBa, E. H. O6mas ¢usuka. Konebanus u BoJHBI (TIaBBI Kypca) @ yueOHOe
nocobue it cno / E. H. Akcenosa. — Cankt-IletepOypr : Jlans, 2020. — 72 ¢. — ISBN 978-5-
8114-6540-8. — Tekct: snekTpoHHbIi // JlaHb : 31mekTpoHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/148485

6. AxcenoBa, E. H. O0mas ¢u3uka. Onruka (riaBsl Kypca) : yueOHoe nocodue s
cno / E. H. AkcenoBa. — Cankr-IletepOypr : Jlans, 2020. — 76 c. — ISBN 978-5-8114-6538-
5.— Tekcr: omektpoHHblii / Jlamk : 3JeKTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/148483

7. Anuecand, C. C. Ilpuknagnas ¢usuka. Teopus, 3amaum u tectel / C. C.
Amnnecnus, JI. U. Yepnsimosa, I1. I1. MamkoB. — Cankr-IlerepOypr : Jlanb, 2022. — 464 c. —
ISBN 978-5-507-44423-6. — Tekct: saexkTpoHHBIA // JlaHb: 3IeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/224639

8. Buprokosa, O. B. ®usnka. DIeKTpUIECTBO U MArHETHU3M. 3a/1a4U C PEIICHHUSIMHU /
O. B. buprokosa, b. B. Epmakos, . B. Kopenxkas. — 2-e u3g., crep. — Cankrt-IletepOypr :
Jlanb, 2022. — 180 c. — ISBN 978-5-507-44637-7. — Texkcr : anektponHbiii / Jlanp :
3JIeKTpoHHO-O0ubmoreynas cucrema. — URL: https://e.lanbook.com/book/231494

9. Kann, K. B. Kypc o0mieii ¢pusuku: yuedbnoe nocodue / K.b. Kann. — Mockaa :
KYPC: UIHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. - Tekct : anekrpoHHbIH. - URL:
https://znanium.com/catalog/product/1094750 (mara oOpamenus: 28.04.2023). — Pexum
JIOCTYyTIA: TIO TIO/ITHCKE.

10.  Bboaynos, E. H. ba3oBbiii kypc ¢(u3uku: mMexaHHKa, MOJEKyJspHas (u3uka,
JIEKTPOCTATHKA, TTOCTOSIHHBINA DJIEKTPHYCCKUH TOK, MAarHETHU3M, BOJIHOBAasl OINTHKA, HJIEMEHTHI
KBAaHTOBOM MEXaHHMKH, aTOMHOUW W siepHON (hu3uku [DnekTpoHHBIH pecype]: yueOnuk / E. H.
bonynos, B. . Hukutuenko, A. M. IleryxoB. - Onekrpon.nan. - Cankr-IlerepOypr : I[IT'VIIC,
2020. - 319 c. - Buemnsas cebuika: https://e.lanbook.com/book/156026

1. Ky3nenoB, Cepreii UBanoBu4. Bcs ¢usmka Ha nagoHu. WHTepaKTHBHBIHN
cnpaBoyHUK [DnekTpoHHBIH pecypc]: cmnpaBounuk / C. W. Kysmenos, K. M. Porosun. -
OnekTpoH.AaH. - MockBa: By3oBckuii yueOnuk, 2021. - 252 c. - (Cpennee mpodeccuoHabHOE
oOpa3oBanmue). - Bremnsis cepika: http://znanium.com/catalog/document?id=369275

B) nporpamMmMHoe ooecnieueHue u UHTepHeT-pecypcsbl

— OnepannonHas cucreMa Microsoft Windows

- OducHsrii naketr Microsoft Office Professional, OpenOffice, LibreOffice

— Tabmuunslit penakrop Microsoft Office Excel

- TexcroBslii pegaktop Microsoft Office Word

— Penaxrop nmpesenrtanuii Microsoft Office Power Point

- WuTepner-6paysep SAnpexc.bpaysep, Google Chrome, Mozilla Firefox, Internet
Explorer, Opera

— [ToutoBas mporpamma Mozilla Thunderbird
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- [porpammer st tectupoBanusi SunRav  TestOfficePro 4.8, KontposbHo-
tectoBas cuctema KTC Net 3

- Cpenctsa antuBupycHo# 3anuthl Kaspersky Endpoint Security

- Cucrema ynpasinenuss odyuenuem MOODLE (OO0pa3oBarenbHblii mopran) —
pexuM nocryna: https://moodle.molochnoe.ru/

- OnexTpoHHBI OubOaMoTeunsii katamor Web MPBUC — pexum pgocryma:
https://molochnoe.ru/cgi-

bin/irbis64r 14/cgiirbis 64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
DNEeKTPOHHBIC OUOIMOTEUHBIE CHCTEMBI:

o OBC JIAHb — pexum goctyna: https://e.lanbook.com/

o OBC Znanium.com — pexxuMm goctymna: http://znanium.com/

o DBC FOPAUT — pexum noctyna: https:/biblio-online.ru/

o O9bC ®I'BOY BO  Bomoromckas IMXA - pexum  JocTyma:

https://molochnoe.ru/ebs/
- Hayunble 0a3bl TaHHBIX:

o Web of Science xommnanmm Clarivate Analytics — pexuM gocryna:
http://webofscience.com/

o Scopus — pexxum goctymna: https://www.scopus.com/home.uri

o Proquest Agricultural and Ecological Science database — pexum nocrymna:

https://search.proquest.com/
- ITouckoBbie cuctembl MHTEpHETA:
SAnpexc — pexxum aoctymna: https://yandex.ru/
Pamb6niep — pexxum nocryma: https://www.rambler.ru/
[Touck@mail.ru — pexxum goctymna: https://mail.ru/
Google — pexxum goctyma: https://www.google.ru/
- http://teachmen.ru (BupTyanpHas nabopaTopHbie pabOTHI MO (HU3HKE).
8. MarepuaibHO-TeXHU4YECKOe o0ecredeHre I CHUIITHHbI
Jlns mpoBesieHus! 1abOpaTOPHOro MPAaKTUKyMa Mo AucHUIInHEe «Du3nka» HeoOX0 UMbl
nabopaTopur, OCHAIEHHBIE COBPEMEHHBIM OOOPYJOBaHHMEM H MPHOOpPAMH, KOMITBIOTEPHEIC
KJIacChbl, MyJIbTUMENIHOE 000pyI0BaHHE AJIS IEMOHCTPALUHN YUeOHBIX MaTepHAIIOB.
1. JlekunoHHast ayJUTOPHs, OCHAIIIEHA MYJIbTUMETUIHBIM 000PYI0BAaHHEM.
. KommnbrotepHslii kiace
. Ilepevyenp 000pyI0BaHUS, HCIIOIB3YEMOTO JUTSI JICKIIHOHHBIX JIEMOHCTPAIIHNA:
. Cxambs JKyKOBCKOTo
. BotHoBas mammHa
. [IpeobpazoBaresnb BHICOKOBOIBTHBIN «Pa3psia-1»
. Cranox Amrmepa
. Mastauk ®yko
. YcTaHoBKa [T HAOJIOACHUS SIBJICHUSI CAMOMHTYKIIHN
10. I'eneparop YBY
11. M3nyyaromuii 1unosps 1 pe30HUPYIOLUIUI KOHTYP
12. Uctounuk nutanus [1PK-4
13. OnTryeckuii KBaHTOBBIN TE€HEPATOP
14. Mynstumetp mudposoit @-4800

(o]
(o]
(o]
(o]

O 0 1N DN K~ W

Jlabopamopus no mexanuke u MOIeKYIAPHOU usuKe
1. YcranoBka mjis onpeesieHuss KOdPPUIIUEHTA TPSHHSI CKOJBKCHHS (TpHOOMETP)

2. VYcraHoBKa Uil U3yYEHHs 3aKOHOB BpalaTeNbHOTO JABWXKeHHUS (MasTHUK
O6epbeka)

22



3. VYcraHoBKa M W3YYEHHUS 3aKOHOB KOJEOATENFHOTO JBWKECHUS (NIPY KUHHBINA
MasITHHK )

4.  YcraHOBKa /IS M3Y4YCHHUS 3aKOHOB KOJie0aTeIbHOTo ABmKeHus (MareMaTHuecKuil u
000pOTHBIN MasITHUKH).

5. YcraHoBka s onpeaencHus kodddunmenrta Bs3koctu mo meroay Crokca

6. VYcranoBka s ompeaencHus Kod(pQUIUMEHTa TOBEPXHOCTHOTO HATSKEHUS
XKHUJIKOCTH METOZOM OTpPbIBa KOJIBIIA.

7. YcraHOBKa AJIA ONPEEIICHUs OTHOLICHHS MOJISPHBIX TEIJIOEMKOCTEH ra3a METOA0M
Knemana-/le3opma.

8. YcraHoBKa s HcCNEAOBaHUS YIPYTUX NedhopManuii TBEPIbIX TeEll.

9.  VYcraHOBKa [T U3yYEHUS 3aKOHOB COYIApPEHUS T

JlabopaTopus mo 3J1eKTpUYeCTBY

1.  YcraHoBKa Ui U3y4eHUs 3aKOHOB ITOCTOSTHHOTO TOKA.

2. YcraHOBKa JJis ONPEENICHUs YI€IbHOIO CONPOTUBIIEHUSI IPOBOIHUKOB.

3. VYcraHoBKa JUIs IpaAyUpOBKU TEPMOIApHI.

4. VYcranoBka Crenny OC-2 st u3ydeHHs] paOOThl TPEXAIEKTPOJHON 3JIEKTPOHHOM
JIaMITBI

5. VYcraHoBKa 1715 U3yueHus: paboThI CEIEHOBOIO U TEPMAaHUEBOTO BBIIIPSIMUTENEH

6. YcraHOBKa JUIS CHATHS XapaKTEPUCTHK MOJyIPOBOAHUKOBOIO TPHOIA

7.  YcraHoBKa AJi ONPEIEIICHUS TOPU30HTAIBHOM COCTABIISIIOIIEH MarHUTHOTO MOJIs
3eminu (TanreHc-0ycconb).

8. YcranoBka st mpoBepku 3akoHa OMa 1l IEPEMEHHOTO TOKA.

9. Ocuumtorpadst

JlabopaTopus mo onTuke U aTOMHOI (pu3nKe.

1. VYcraHoBka ans u3ydeHus: paboThl POTOIIEMEHTOB IPUMEHSIEMBIX B MPOMBIILIICHHON
anektponuke (Crenn OC-5 ).

2. YHuBepcaiabHbIi MOHOXpoMaTop YM-2

3. VYcranoBka myig nojaydenus koser, HeroToHa

4. Cunexrpomerp CD-46

5. VYcraHoBKa [JIs ONpeeNeHNs AJIMHBI CBETOBON BOJIHBI (TOHUOMETD, AUPPaKIIMOHHAS
pelieTka).

6. VYcraHoBKa /IS CHATHSI XapaKTEPUCTUK (POTOIIEMEHTA

7. OnTuueckuii nupomerp OIITINP-17.

8. Caxapumetp CY-4

9. Pedpaxromerp UPD-22

9. Obecneuenue oopazoBanus s aun ¢ OB3

s obecniedyeHuss 0Opa30BaHMsI WHBAIHMIOB U JIUIl C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3I0OPOBBSl pealin3alys IUCHUIUIMHBI MOKET OCYIIECTBISATHCSA B alallTUPOBAHHOM BUJE, UCXOJS
U3 HHIUBUIYAIbHBIX TCUXO(U3MUECKUX OCOOCHHOCTEH W TO0 JMYHOMY 3asBICHUIO
00y4aromerocs, B 4aCTH CO3/1aHUS CIIEIIUAIbHBIX YCIOBUH.

B cnenumanbHble yCIOBUSL MOTYT BXOAMTH: MPEAOCTABICHUE OTACIBHOWU ayJUTOpPHUH,
HEOOXOUMBIX TEXHUUYECKHUX CPEICTB, MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO HEOOXOAUMYIO
TEXHUUYECKYIO TTOMOIIb, BBIOOpP (hOPMBI TIPEIOCTABICHUSI HHCTPYKIUU O TMOPSAKY MPOBEICHUS
TEKYIIero KOHTPOJS M MPOMEXKYTOYHOM AaTTeCTallid, HCIIOJIb30BAHUE  CHEIHaIbHBIX
TEXHUYECKUX CPEJICTB, MPEAOCTABICHHUE NTEpEphIBA AJIsl IPUEMaA TTUIIH, JIEKAPCTB U JIP.

Jlisg nun ¢ orpaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbsI MPELyCMOTPEHA OpraHU3allMs
KOHCYJIbTallMi C UCIIOJb30BAHUEM DJIEKTPOHHOM MTOYTHI.

Y4yeOHO-METOANYECKHUE MAaTepuajbl I CAaMOCTOATEIBLHON pabOThl 00YyYaloOImUXCs W3
YKCJla MHBAJIKMJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbst (OB3) npenocraBustorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37JOPOBBS U BOCIIPUITHS HH(POpMALIUK:
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st muu ¢ HapyIeHUsIMU 3pEHMUS:

— B [ICYaTHOM (hOpME YBEITUICHHBIM HIPUPTOM,
— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JIst Il ¢ HApYIICHUSIMH CITyXa:

— B TieyaTHoOU (hopme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

Jlnst muu ¢ HapyeHUsIMU ONIOPHO-JIBUTATEIBHOTO alapara:

— B mieuaTHoi (opme,
— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

I[aHHLIﬁ NEpCUCHbL MOXKCET OBITE KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHI'CHTA

oOyyJaronuxcs.
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