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1. Hesn u 3apa4m y4eOHOM JUCHUNIMHBI
Heabio n3yuyeHuss TUCHUIIUHBI «Du3nKa» spisercss (GopMUpoBaHUE MPECTaBICHUM,
NOHATUH, 3HAHUH O (YHIAMEHTAIBHBIX 3aKOHAX KIACCHMYECKOW W COBPEMEHHOH (U3MKU H
HABBIKOB MMPUMEHEHHUS B MPO(PECCHOHANBHOMN AesITeNbHOCTH (U3NYECKUX METOJ0B U3MEPEHUHN U
UCCJICIOBAHUM, HEOOXOAMMBIX JUISI HW3YYEHHS CMEXHBIX JUCHUUIUIUH, JUISI TPOJOJDKEHUS
00paszoBaHUs.
3agaun AUCHUNJIMHBI:
1. U3yyeHue OCHOBHBIX 3aKOHOB MEXaHUKHU, TEPMOJUHAMUKH, SJIEKTPOMArHeTU3Ma, ONTUKH,
ATOMHOU (PM3WKH U OCBOCHUE METOJIOB PEIICHUs 3ajad.
Pa3BuTue 10rnuecKkoro MpIIUIEHUS.
OBnaseHre METoJaMH JTA0OPATOPHBIX HCCIICIOBAHUH.
BripaboTka ymMeHUN M HaBBIKOB MO MPUMEHEHHUIO 3aKOHOB (PU3UKH, HEOOXOAMMBIX IS
BBIOPAHHON CHEUAIbHOCTU W JUIsl MPUMEHEHHUS IOJYYEHHBIX 3HAHMM B~ WHKCHEPHOM
MIPaKTHUKE.
JleMoHCTpanys CBSI3U pa3ieioB PU3UKH C MPAKTHISCKUMU 3aa9aMHu.
6. Pa3BuTHe yMmeHHs HCIIOJIb30BaTh 3aKOHBI (DM3UKH JUIsl PEIICHUS NPUKIAAHBIX 3a/ad U
TPaMOTHO MHTEPIPETUPOBATH UX PE3YJIbTATHI.
2. Mecto qucuunauHbl B ctpykrype OOII
Huctunnuna «®uszuka» otHocurcs k uukiny EH. Maremaruueckuit u  oOuuit
€CTeCTBEHHOHAYYHBIH y4eOHbIM 1uKkin DenepalbHOTO TOCYIAapCTBEHHOI'O 00pa30BaTEIbHOTO
CTaHaapTa cpeaHero mnpodeccHoHAIBHOTO oOpa3oBanus 1o cnermansHoctn  23.02.07
TexHuueckoe 0OCIyKMUBaHUE U PEMOHT JBUTATEJICH, CUCTEM U arperatoB aBTomoomel. Muuekc
JTUCHUIIIMHEI 10 yueOHomy iany: EH.04
Jucuunnuua «®Pu3uka» HU3y4yaeTcs C MEPBOr0 CEeMecTpa IEPBOr0O Kypca, MO3ITOMY
0a3upyeTcst Ha 3HAHUSAX U YMEHUSX, MMOJYYCHHBIX CTYJACHTaMU MPU U3YUYEHUHU IIKOJIBHOTO Kypca
bu3MKY, XUMUH W MaTeMaTUKH, U3y4aeMoi napamiensHo, aucuumiuael EH.01 «Matematukay.
K uncily BXOOHBIX 3HAHMI, HABBIKOB M KOMIIETEHUMI CTYyJIEHTa, MPUCTYMAIOUIETO K
M3YYEHUIO TUCUUILTMHBI « DU3HKa», TOJKHO OTHOCUTBHCS CIIEAYIOIIEE:!
1) dusmka.

H~own

o1

- OCHOBHBIE 3aKOHBI MEXAHUKH,
- OCHOBHBIE 3aKOHBI MOJIEKYJISIPHON (PU3UKH,
- OCHOBHBIE 3aKOHBI TEPMOJMHAMUKH,
- OCHOBHBIE 3aKOHBI AJIEKTPOMAarHeTu3Ma,
- OCHOBHBIE 3aKOHBI ONTHUKHU
- OCHOBHBIE 3aKOHbBI ATOMHOM (PU3MKH.
2) Maremaruka.
Tewmsr:
1. IlepemeHHble BeTMUUHBI M (PYHKIIMOHAIbHAS 3aBUCUMOCTb.
2.Teopus npenenos, nousTue o nuddepeHiraie u NPOU3BOAHOMN, UX MPUTIOKEHUS.
3.IlonsTHE 00 MHTErpase U ero NpUI0KEHUE.
4. InddepeHnnanbHble ypaBHEHUSI TIEPBOrO U BTOPOIO MOPSIKOB.
6.BexTopHsIii aHaN3.

3) Xumwus.
Tewmsr:
1. Crpoenue BemectBa (aTom, nepuoanueckuii 3akon JI.11. MenneneeBa, nepuoaudeckas
TabJIMIa XMMUYECKHUX 3JIEMEHTOB, XUMUYECKasi CBSI3b).
2. PacTBOpBI HEINEKTPOIUTOB U FIEKTPOIUTOB (AIEKTPOTUTHIECCKAS THCCOIIHAIINS ).

3HaHUsI, YMEHHUS U HaBbIKU, (OpMUpYEMbIE TaHHOW y4eOHOM AMCHUIIMHON, HEOOXOIUMBI IS
uzydyeHusa nocinenyromux aucuumind  OIL03 «OnekrporexHuka u anekTpoHukay», OI1.04
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«Marepuanosenenue», MJIK.01.02 «ABTOMOOWIBHBIE OSKCILTyaTallUOHHBIE MaTEepPHAIIBI»,
MJIK.01.05 «TexHuueckoe OOCTY)KHBAaHHE W PEMOHT AJICKTPOOOOPYAOBAHUS U DIIEKTPOHHBIX
CHUCTEM aBTOMOOWIJICH», a TakkKe SABISIIOTCS 0a30if g 3(P(PEKTUBHOTO MPOXOXKICHUS
MIPOU3BOJICTBEHHOW MPAaKTUKK M MOATOTOBKM K HMTOrOBOM arTecTanuud (eciau JUCLMILIMHA
3aBepIuacT yueOHbIH mporece).

3. Kommerenuuu oOyuqawuierocsi, ¢(opmupyembie B pe3yjabTaTe OCBOEHHA
AUCHMILINHBI
[Tpouiecc m3yuyeHus qucuIuiHbl «Du3uka» HanpaBlieH HA (YOPMHUPOBAHKE CIICTYIOIINX
KOMITIETECHIIMN:
a) oomme (OK):
OK 01: BpiOuparh crnocoObl pemnieHus 3aaad MpoecCHOHANBHOU EATeTbHOCTH
MIPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM;
OK 02: Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAJIM3a U UHTEPIpETaIun
uHpopManud W  WHPOPMAIIMOHHBIC TEXHOJIOTMM JJIS  BBINIOJHEHHS  3a]ad
npodeccroHabHO 1eATEIbHOCTH;
0) npogeccuonannubie (1K)
I[IK 2.3: IIpoBOIUTh PEMOHT 3IIEKTPOOOOPYIOBaHHUS M DIEKTPOHHBIX CHUCTEM
aBTOMOOMJIEH B COOTBETCTBUU C TEXHOJIOTMUYECKON JOKYMEHTALUEH.
IIK 6.4: OmnpenensiTh OCTAaTOYHBINA PeCypc MPOU3BOJICTBEHHOTO 000PYAOBAHHS.
[Tocne n3ydeHus JUCHUILTUHBI «PU3UKA» CTYACHT JOJKCH:

3HaTh:

31 - CMBICJI TOHSATUH: (U3HYECKOE SBJICHHE, THIIOTE3a, 3aKOH, TEOpHs,
BEIIECTBO, B3aMMOJICHCTBUE, 3JEKTPOMAarHUTHOE IOJIe, BOJIHA, (DOTOH, aTOM, aTOMHOE
SIIPO, MOHU3HUPYIOIIME U3ITYUYCHHUS, TNIAHETa, 3B€3/1a, rajJakTuka, Beenennas;

32 - CMBICT (U3NYCCKUX BEIUYHMH: CKOPOCTh, YCKOpEHHE, Macca, CuJa,
UMIyIbC, paboTa, MeXaHWYecKas DJHEprusi, BHYTPEHHsS JHeprus, abCcooTHAS
TeMIIepaTypa, CpeAHsisli KHHETUYECKasi SHEePTus YacTHI] BEIIECTBA, KOJIMYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN 2JIEKTPUUECCKUM 3aps/;

33 — CMBICI (U3UYECKUX 3aKOHOB KJIACCHUYECKOM MEXaHWKH, BCEMHUPHOTO
TATOTEHUS, COXPAHEHUS SHEPTUHU, UMITYJIbCA M JIEKTPUUECKOTO 3apsia, TEPMOJAMHAMUKH,
ANEKTPOMAarHUuTHOM MHAYKIMH, (oTOdd(DeKTa;

34 — BKJIQJ] POCCUHCKHX U 3apyOeXKHBIX YUYEHBIX, OKa3aBIIUX HauOOJIbIIEe
BIIUSTHUE HA pa3BUTHE (DU3HKH.

YMETb:
VY1 - onmchBaTh M OOBSCHATH (PU3MUECKUE SBIEHUS M CBOWCTBA TeJN: JBH)KEHHUE

HEOECHBIX Te U MCKYCCTBEHHBIX CITyTHHKOB 3€MJIM; CBOMCTBA ra3oB, KUIKOCTEH U TBEPABIX
TEJ; AIEKTPOMArHUTHYIO MHIYKIIUIO, PACIIPOCTPAHEHUE AIIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIC
CBOICTBa CBETA; U3Ty4YEHHE U MOTJIOLIEHHE CBETa aTOMOM; (POTOAP(EKT;

VY, - nenath BBIBOJBI HA OCHOBE YKCIIEPUMEHTAIBHBIX JTaHHBIX;

VY3- IpUBOIUTH TPUMEPHI MPAKTUYECKOTO HCIOIH30BAHUS (PH3MUECKUX 3HAHHIA:
3aKOHOB MEXaHHMKH, TEPMOJAMHAMHUKU U HJIEKTPOAMHAMHUKU B SHEPreTHKE; pa3IMYHBIX
BUJIOB D3JICKTPOMATHUTHBIX HW3IYyYeHUH JUISI Pa3BUTHUA PaAuo0 U TeJIEKOMMYHUKaIUi,
KBaHTOBOM (PM3UKHU B CO3AHUU SIEPHOI SHEPTeTUKH, JIA3€POB;

VY 4- IpUMEHSTD MOTyYeHHbIE 3HAHUS sl peleHust pu3nyeckux 3aaay;

V5 - m3MepATh psia GU3NUECKUX BEITHYUH, PEACTABIISIS Pe3yabTaThl U3MEPEHUH C
Y4ETOM HUX NOTPENTHOCTEN;



VY6 - wucnonb3oBaTh MNPUOOPETEHHbIE 3HAHWS W YMEHUS B TMPAKTHYECKOM
NeSTeNbHOCTM M TOBCEAHEBHOM  KM3HM  Jais  oOecmeueHHs  OE30MACHOCTH
KHU3HENEATSNTPHOCTH B TMPOIECCE MCIOIB30BaHUSA TPAHCIOPTHBIX CPEJCTB, OBITOBBIX
ANEKTPONPUOOPOB, CPENCTB PATUO- U TEIEKOMMYHUKAIIMOHHOW CBA3M; OLEHKU BIIMSHUS
Ha OpraHu3M 4eJOBeKa M JPYrHe OpraHM3Mbl 3arpsA3HEHUs OKpYKaoLIEH cpebl;
pPalMOHAIBHOTO MPUPOAOIIOIB30BAHUS U 3AILUTHI OKPYXKAIOLIEH CpeIbl

BIIJICTh:
B1 - MeTronamu ucciiejoBaHusl HA COBPEMEHHOM NMPUOOPHON TEXHUKE.
B, - Bnagets KyabTypoii MBIIIJICHHS, CIIOCOOHOCTHIO K 0000IICHNIO, aHATH3Y,
B; -HaBbikamu WCIIONIb30BaHUS HMH(DOPMAIIMOHHBIX TEXHOJOTHHA JUISI  PELICHHS
¢u3nvecKux 3a/1a4, TOCTAHOBKE IIeJT U BEIOOPY MyTeH €€ JOCTHKEHHS
4. CTpyKTypa U coJep:kaHHue TUCHUILINHBI

OO0wmui 00beM quctuIuInHbl coctasiieT 100 akageMUYEeCKUX 4acoB.
4.1 CTtpykTypa y4eOHOMH TUCHUILINHBI

N Cemectp
Bun yuebHO# paboTh Beero 1
AynurtopHsble 3aHsTH (BCEro) 100 100
B ToM uncne
Jlexuunu (JI) 32 32
[Tpaktuueckue 3ansatus (I113) He npenycmorpeno
Cemunaps! (C) He npegycmorpeno
JlaGopaTopHbie paboTsI (JIP) 64 64
CamocTosTenbHas pabota He npenycmotpeno
(Bcero)
B Tom uncine
KypcoBoii npoekt (paboTa)
Pacuérno-rpaduueckue paboTsl
Pedepar
Bun MIPOMEXKYTOUHOMN DKk3aMeH OK3aMeH
aTTeCTaluu 4 4




4.2 Conepxxanue pa3aesioB y4eOHO JUCHUNINHBI

Paznen 1. ®uznueckre OCHOBEI MEXaHUKH.

[Ipenmer ¢usuxu. MeToap! GU3NIECKOr0 UCCIEIOBAHMS; ONBIT, TUIIOTE3a, SKCIIEPHUMEHT,
Teopus. JlnanekTuueckuii MmaTepuanu3M U ¢usznka. Baxueimme stansl uctopun Gusuku. Pois
¢u3uKM B pa3BUTHH TEXHUKU M arpoNpPOMBIIUICHHOTO MPOU3BOJCTBA; BIMSAHHWE TEXHUKH Ha
pasButHe ¢u3nku. dusznMka Kak KynbTypa MozenupoBaHus. KommbroTepsl B COBpEMEHHOU
¢usuke. Ponp (u3uku B CTaHOBIIGHMHM HH)KEHEpa JIECHOTO M JIECOMApKOBOTO XO3AHCTBA H
arpoHoma. OOImas cTpykTypa M 3aiaud Kypca Qu3uku. PazMepHOCTh (U3MYECKUX BEIUYMH B
CH.

Kunemaruka, e€ 3agaun. J[BuwkeHue, kak ¢opma cymiecTBoBaHus Matepuu. CUCTEMBI
KOOpAMHAT U CTENeHH cBOOOAbl. MarepuanbHas TOYKa CIOKHbBIE Telaa. MHOTIOMEpPHOCTh
OKpyXkaromero Mupa. Kunemarnueckue ypaBHEHHUs, IEPEMELICHHE, CKOPOCTb, YCKOPEHHE.
CKOpoOCTb U YyCKOPEHME ITPU PABHOIIEPEMEHHOM JIBUYKEHUH.

Ilokoii M paBHOMEpPHOE MPSAMOJIMHEHHOE MBW)KEHHE. [IpHMHIMII OTHOCUTENBHOCTH,
MIOCTOSTHCTBO CKOPOCTH CBeTa (TOCTyiaThl DiHmTelHa). OOmuil ciay4aid mpocTpaHCTBEHHO-
BpEMEHHBIX cooTHoLeHUH. [IpeobpazoBanust Jlopenua. I'paHuIsl IpUMEHUMOCTH KJIAaCCUYECKOM
MEXaHUKH.

JuHamuka, e€ 3agaud. 3akoHbl AuHaMuKu (HbroToHa) A MaTepualbHOW TOYKH, MX
B3aMMOCBs3b. MHeplLuanbHble U HeMHepLuaibHble cucTeMbl oTcueTa. Cuia u Macca. YpaBHEHHE
JBIKCHHSI MAaT€PUAJIbHOM TOYKH M MPUMEPHI perieHus. VIMIynsc Tena U UMITYJIbC CUIIBI, CBSI3b
MEXJy HUMH. 3aKOH COXpPAaHEHHS HUMIYJbCa B MEXAHMYECKMX CHCTEMax M OMOJIOIMYECKHUX
o0bekTax. O01ue MOHATUS CUJIBl KaK CKOPOCTH M3MEeHEeHMs umiysibca. Cuiibl B pupojie (cuiia
TSKECTH, CUJIa TPEHMsI, YIIPYTUe€ CHUJIbI, CHJIbl TPEHUS U Ap.). 3HAUE€HUE CUJI JECUCTBYIOLIMX B
OpUpoie Ul JKU3HEAEATENbHOCTH  OUOJIOTMUECKUX OOBEKTOB M HUX  HPAKTUYECKOE
UCIIOJIb30BAaHUE B arpOTEXHHUKE (CYIIUJIbHBIE, 36PHOOYMCTUTEIbHBIE, 3€PHOPA3AECIUTENbHBIE U
JIp. MAIIIUHBI).

Mexanuyeckas paboTa M MOIIHOCTh. OJHEPrus Kak oOIIas KOJWYECTBEHHAs Mepa
pasnnyHbIX (OPM JBIKEHHS MaTepud W BHJOB B3aUMOJICHCTBHA. DHEpPrus MeXaHUYECKOU
cucrembl. KuHernueckass U noteHuuanbHasi 3Heprus. ['paduueckoil nmpeacTaBieHUe SHEPruw,
NOTEHLMAIbHbIE KPUBBIE M NOTCHLUAIbHBIE IOBEPXHOCTH JI1 CUCTEMBI B3aUMOJEHCTBYIOINX
TOUYEK. 3aKOH COXpPAHEHMsI U MIPEBPALCHUS SHEPTUN B MEXAHUKE.

Kunematnka u guHamuka Teepporo tena. Ilonstue TtBepmoro tema. Kunemartuka n
3aKOHbl JIMHAMHKHM BpAIIATEIbHOIO JBMKEHUA. MOMEHT CWJI, MOMEHT HWHEPLHMH, MOMEHT
UMITyJIbCa U UMITyJbC MOMEHTA CHJIBl. YPAaBHEHHE JBWKEHUS BpaLIArOIIMXCSA Tel. MOMEHTBI
uHepuuu HekoTopbix Ten. Teopema lllTeitHepa. 3akoHBI M3MEHEHHS M COXPAHEHHS MOMEHTA
UMIyJbCa M JHEPTMHM C y4eTOM BpameHus. [IpuMeHeHue OCHOBHBIX 3aKOHOB M IOHATUHI
MEXaHUKH B CEJIbCKOXO3SIMICTBEHHON TEXHHUKE.

Mexanunueckue kojeOaHus U BOJdHbL. OOmue cBeaeHus o konebanusx. Kunemartuka u
JUHAMHKa TapMOHHMYECKOTo KoijiebarenbHOro nBukeHus. Ksasuynpyrue cunbl. dusnueckuid,
MaTeMaTHYECKUH U MPY>KUHHBIA MasiTHUKUA. DHEprus rapMoHU4ecKux kojebanuii. CBoOoHbIE U
BBIHYX/ICHHbIE KojeOaHus. MexaHuueckuil pe3oHaHc. Pe3oHaHC U aBTOKOe0aHUS B KUBBIX
opranusMax u TexHuke. CioxeHue KonebaHuil.

Bonnosoit npouecc. Tumnbl BoiaH. YpaBHEHHE BOJIHBI, BOJIHOBOM (DPOHT, MHTEphEpEeHLINS
BOJIH, puHLHUI [rolirenca-@Openerns.

DneMeHThl MEXaHUKH M CIUIOWHBIX cpen. OOmue CBONCTBA JKUIAKOCTEW U Ta3oB.
VYpaBHEHNE paBHOBECHUS U ABWKECHUS KUAKOCTU. MneanbHas n Ba3kas )KuAKocTH. ['mapocraTuka
HEC)KMMAEeMOM KUAKOCTH. CTallMOHApPHOE JBHKEHUE UIACATbHOM KUIKOCTH. Y paBHEHHUE
Bepuymnmu. Koapdunuent Bsazkoctu. Teuenne no tpyode. @opmyna Ilyaszeitng. @opmyna Crokca.
TypOyneHTHOCTb.

Paznen 2. MonekynsapHas pu3uka u TepMOJUHAMUKA

Monekynsipuo — Kunernueckas Teopusa. MaeanpHblii ra3z. DOMOUpUYECKHE 3aKOHBI
UJCAIBHOTO Ta3a, YPAaBHEHUE COCTOSHUSA, NMPEAETbl MPUMEHUMOCTH. CBSA3b MEXIY MUKpPO- U
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MaKpOCKOIIMYECKUMHU MapaMeTrpamu ra3a. OCHOBHOE ypaBHEHHE KHHETHYECKONW TEOPHM Ta3oB
(mns nmaBneHus, Ans TemmepaTyphl). CpenHssi KUHETHUYECKas »SHEPrusi MOCTYHaTeIbHOro
JBUKECHUS MOJIEKYII. MonekynspHO-KUHETUYECKOE TOJIKOBAHUE TEMIIEPATypHI.
HepoctmxumocTs aOCOMIOTHOTO HYNSI U HEYHHYTOXAEMOCTh JBIKEHUS. CKOPOCTH MOJIEKYI
ra3a. 3akOH pacHpelesIeHHs MOJIEKYJ IO CKopocTsM MakcBesuia, €ro 3KclepuMEHTalIbHas
npoBepka. ['a3 B momne TaroreHus, Oapomerpuueckas Qopmyna. AtMmocdepa miaHeT. 3aKOH
pacnpezneneHus bospliMaHa, €ro yHUBEpCAIbHBIN XapakTep.

Yrpyroe W HEynpyroe CTOJKHOBEHHE dYacTHIl (MOJeKyn). D(PGEeKTUBHOE CEUYeHHE.
CpenHee 4nCIIO CTOJIKHOBEHUH U CpeAHss JUTMHA cBOOOAHOTO mpobera mosieky. [Ipakruyeckoe
MOHSTUE BaKyyMa.

SIBnenne mnepeHoca B razax: IudQy3us, TEMIONPOBOJAHOCTb, BHYTPEHHEE TPEHHE.
OOIIHOCTh MOJIEKYJISIPHO-KMHETHYECKOTO0 MEXaHHW3Ma SBJIEHUH MepeHoca, KOI(PPUIIMEHTHI
MepeHoca, 3aBUCUMOCTh UX OT TeMmeparypbl. Juddysus, muddysus gepes memOpaHbl, 0cMOC,
OCMOTHYECKOE JAaBJICHUE WU €ro pojib B KU3HEAEATEIbHOCTU PACTEHHUU. ATPOHOMHUYECKHE
IIPUEMBI PETYJIMPOBaHMs BOJHOIO peKMMa B IouBe (MpuKaTka, OopoHoBaHue). Temnonepenaya.
IToHsiTHE HaNpaBIEHHBIX MTPOLIECCOB.

Peanbuble raszpl. OTKIOHEHHE CBOMCTB ra30B OT HAEAIbHOCTU. MeXMONEKyIsIpHOe
B3aUMOJICHCTBUE, PHEPrusi B3aMMOJCHCTBUA MOJEKyNl. YpaBHeHue Ban-nep-Baansca u ero
aHanu3. M3orepmsl Ban-nep-Baanbca, KpuTH4eCKOE COCTOSIHUE BElIeCTBA. BHYTpEeHH s SHEPrus
peanbHOro rasa.

XKunkoe cocrosiHue. XapakTEepUCTUKA >KUJIKOIO COCTOSHUS, CTPYKTypa KHUAKOCTH,
Oommxuuil mopsaok. [loBepxHocTHOe HaTspkeHue. HaydyHoe W mpakTH4ecKoe 3HaueHUE
MOBEPXHOCTHBIX SIBJIEHUH, UX YHHUBEPCAIBbHOCTH. JaBiIeHHe 1M0J] UCKPUBIEHHON OBEPXHOCTHIO
KUAKOCTU. SIBneHune kanwuisipHocTu. Mcnapenuwe, kunsueHue xuakoctedl. Tepmoperynsius
JKUBBIX OpPraHU3MOB. BiusiHue MOBEPXHOCTHBIX U KAaNWUISPHBIX SIBJIEHUNW HAa CTPYKTYpy MOYB,
UX POJIb B Mpoleccax >KU3HEACATEIbHOCTH 4YeJIOBEKa, KUBOTHBIX M pacteHuil. IlocTynnenue
MUTATENbHBIX BEIIECTB B PACTEHUSI U PETYJIMPOBAHUE BOJAHOIO PEKUMA.

Kpucrannuueckoe cocrosiaue. Kpucrammueckue 1 aMmopHble Tena, UX oTiinyue. Turmbl
KPUCTAJLIMYECKUX peIIeTOK. TemnoBoe IBUXKEHHE B peEabHBIX KpucTaiax. JlepexTel B
Kpuctauiax. TennoBoe paclIMpeHnue TBepAbIX Tel. TermnoeMKocTh TBepAbIX Tel, 3aKOH [[ronoHra
n IItu. IlnaBnenume TBepabIX TeN. MeXaHUYECKHE CBOMCTBAa TBEPABIX TeEN, YOPYTrUe U
iactTuueckue nedopmannu, 3akoH I'yka. [Ipounocts TBepabix Tei, onbiT Hodde.

OcHoBbl TepMoauHaMUKU. llepBblil 3aKkoH TepMOAMHAMMKU. BHYTpeHHSAsS »Heprus
uaeanbHoOro rasza. Ymcno cremeneit cBoOobl. M3omponeccsl. AnuabaTudeckuil mporecce, ero
ypaBHenue. Koadpdunuent Ilyaccona. KommuectBo Tterorel. Kiaccuueckass Tteopust
TEIUIONPOBOAHOCTHU. Y paBHeHUEe Maiiepa. PaGoTa uyieaibHOro ra3a B pa3JIMyHbIX H30MPOLIECCAX.

Bropoe Hawano TepMoauHamuku. OOpaTUMble U HEOOpaTUMbIE  IPOLIECCHI.
CamMoperynsauuss M YCIOBHS CYyIIECTBOBAaHHUS JKMBBIX OPraHM3MOB. TeIIOBBIE SHTPOIHHU.
[TprMEeHUMOCTH NMEPBOTO U BTOPOT0 Hayal TEPMOJUHAMHUKHU K >KMBBIM opranusmam. Ilonsrue o
TEPMOJIMHAMHUKE HEOOPAaTHUMBIX MPOIECCOB U OTKPBITBIX CHUCTEM. OHTPONUS B CUCTEME
Opranu3M- OKpyxkawomas cpena. Teopema Ilpuroxkuna. Ponb cieacTBuil U3  TEOpEMBI
[Tpuroxwuna B skosoruu. [IpeobpazoBaHue 3HEpruu U poiib (HPU3NKO-XUMHUECKUX MPOIECCOB B
Ouonoruueckux oobekTax. Bompockl OnosHepreTuku, OMOMEXaHUKH, OMOAKYCTUKU U OMOHMKHU
JUISl arPOMHKEHEPUH.

Paznen 3. DnekTpru4ecTBO U MarHeTU3M.

DNEKTPUUECKOE I0JI€ HEMOABMKHBIX 3apsAf0B. OCHOBBI JIEKTPOCTATUKH. DIEKTPU3ALUS
TEJI U €€ NPOSIBICHUE B MpUpOoJae M TexHHKe. ToueuHsldd 3apsa. 3akoH Kynona, rpaHuIsl ero
IIPUMEHUMOCTH.

DnexTpuueckoe nosie. HanmpspkeHHOCTh M MOTEHIMAN 3JeKTpocTaTHueckoro noss. CBsi3b
Mexny HuUMU. CWIOBbIE JIMHMM M OKBUIOTEHIMaIbHblE noBepxHOocTu. [losne numonsa u
mousiekynbl. Teopema Octporpanckoro-I'aycca (mepBoe ypaBHenne Makcpenna). [Ipumenenue
teopeMmbl Octporpaackoro-I'aycca. Pabora B »snekTpuyeckoM Iosie, noreHuuan. Bropoe
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ypaBHeHHEe MakcBemia A 3JIEKTPOCTAaTHUKU. OJIEKTPOEMKOCTb, KOHJEHCATOpBl. OHEprus
JNeKTpocTartnyeckoro  nossa.  Ilome B cpeae,  IWONEKTpUYecKas  IMPOHULAEMOCTB.
DneKTpocTaTUUecKast 3alluTa.

[Tonapuzanusa nuaaeKTPUKOB. 1IpOBONHUKYM M NUANEKTPUKH. IMUIIONB B 3JIEKTPUYECKOM
nosie. Buzapl nossipuzanuy AMAIEKTPUKOB (3JIEKTPOHHAs, MOHHOIO CMELICHMS, AMIOJIbHAs).
[Tonsspu3yeMOCTh aTOMOB U MOJIEKYJ. DJIEKTPUYECKOE IOJIE B IUINIEKTpUKE. [ludiiekrpudeckas
IPOHUIAEMOCTh, €€ 3aBUCUMOCTb OT TEMIEpaTypbl. OJEKTpoCcTaTUYeCKas WHIYKLUS.
CerHeToIeKTpUKU. DieKTpeThl. [Ibe30aekTpuueckuii 3G hexT.

ITocTostHHBIM  BJIeKTpUYECKU TOK. IIOCTOSHHBIA DJIEKTPUYECKUH TOK. Y CIIOBHS
CYLIECTBOBAHMSI M XapaKTEPUCTHKU IIOCTOSIHHOIO TOKAa. DBHOANEKTpHYEeCKHI NOTEHIUal |
ouoroku. Tox mnpoBogumoctu. dopmynupoBka 3akoHa OMa A 3aMKHYTOM Iienu, ee
OIHOPOAHOIO M HEOJHOPOJHOIO YYacTKOB. TepMOMETpBI CONPOTUBICHHS U IEKTPUUYECKUE
TeH30MeTpbl. Hu3ko- M BBICOKOTEMIEpaTypHas cBepxnpoBoauMocTb. [IpaBuna Kupxroda u
IOPUHIUIBI pacueTa 3JIEKTPUYECKUM Iened. ODJIeKTPUYEeCKHe NpoLecchl B OMOJIOTMYECKUX
00BeKTax. DIEKTPOIPOBOAUMOCTb PACTUTEIBHBIX U KUBBIX OPraHU3MOB, €€ IPUPOJa U METOJIbI
pETUCTpaLH.

MaruautHoe mosie. DeKTpoMarHuTHas MHAyKOus. MarauutHoe mnosie 3emiu. Ilpupona
MarHUTHOTO 10Jis. BEeKTOp MarHMTHOM MHIYKUMM. MarHuTHbIA NOTOK. 3akoH buo-Casapa-
Jlanmaca m mpuMepsl pacdeTa MarHUTHOTO IIOJIS NMPOCTEUIIMX KOHTYPOB ¢ TOKOM. MaruurHoe
noJsie ABHXKynierocs 3apsga. Cuna Ammnepa u cwia JlopeHna. B3aumonencTsue napauieabHbIX
TOKOB. MarHuTHbIe CBOMCTBA BEIIECTBA.

SIBneHHe  DIEKTPOMAarHMUTHOM MHAYKLUMHU. OJIEKTPOABMXKYIIAs CHJIA  HMHIYKIMH.
ONEeKTPOHHbIM MexaHu3M Bo3HUKHOBeHuss OJIC uHAykuuu. SIBiIeHHEe CaMOMHIAYKIMH U
B3aMMHOM MHIyKUuH. MHAykTHBHOCTH cosleHonzna. Toku Dyko. DHeprus MarHUTHOIO IOJIS.
BuxpeBoe snextpuueckoe mnosie. Tok cMmenieHus. JiekTpoMarnutHoe noje. IIpoucxoxnenue
OMOTOKOB. DJIEKTPOMArHUTHBIE IOJI JKUBBIX OPraHU3MOB. DKCIIEPUMEHTAJIbHbIE IMPOSBICHUS
AJIEKTPOIMHAMHUYECKUX SIBJIICHUM, 2JIEKTPOMArHUTHBIE CENIapaTOphl B arpOMHKCHEPHH.

ONEeKTpUYECKUH TOK B ra3ax M pacTBOpax JJIEKTPOJMTOB. JJIEKTPUUYECKUH TOK B rase.
[Iporiecchl HOHM3AMK U PEKOMOHMHAIIUH. DIIEKTPOIPOBOJHOCTh CIAO0MOHMU3UPOBAHHBIX Ta30B.
[TonsiTue o muasme.

DNEeKTpUUECKUN TOK B JKUIKOCTH. DIIEKTPOIU3. XUMUYECKHE UCTOYHUKY ToKa. [IpuHImn
JeHCTBUS akKyMyiTopa. Pusnueckoe AEMCTBUE MIEKTPUUIECKOr0 TOKA.

DNEeKTPONPOBOAHOCTh METAJUIOB U NOTYNPOBOJHUKOB. OCHOBBI 30HHON TEOPUH TBEPAOTO
Tena. 3aloJIHEHHBIE U HE 3aIl0JIHEHHBbIE 30HBIL. [IpOBOAHMKM, MONYNPOBOJAHUKH U HU30JSATOPBI.
3anonHeHue osHepretudeckux ypoBHed. [lpunnun Ilaynu. CoOcTBeHHass W mpuMecHas
IIPOBOJAMMOCTD MOIYIIPOBOIHUKOB. DoToconporusieHue. TemnoBu3opsl.

KoHrtakTHBIE M TEpMOIIEKTpUYECKHE sABIeHU. [loTeHnnanpHas siMa, YpoBeHb depmu 1
pabota BbIxoAa. TepMonieKTpoHHAast IMHUCCUS. DIEKTPOHHbIE JIaMIlbl. JIaMIOBbIE BBITPSIMUTENN
U YCWINTEIM IEPEMEHHOI0 TOKA. OJEKTPOHHO-Ty4yeBas TpyOka M ee NpUMEHEHHE B
COBPEMEHHOM TEXHUKE.

KonTakTHass pa3HOCTh MOTEHIMAIOB. TepmossieKTpuyeckue sBIeHUs. Tepmonapa u
TEPMO3JIEMEHT. Y CTpOMCTBO U MPUHLHUI paboThl p-N-niepexoxaa. [1omynpoBoAHUKOBbEIE PHOOPHI
Y UX UCIOJb30BAHUE B arpPOTEXHUUYECKUX UCCIEAOBAHUAX.

DJNeKTpOMarHuTHele  Kole0aHWs M BOJHBL. ~ OJIEKTPOMAarHuTHOe  Mojie |
AJNIEKTPOMATrHUTHBIE BOJIHBL. M3iydeHue, reHepanus, nepegada M MPHUEM SJIEKTPOMAarHUTHBIX
BoJiH. [Iporiecchl nepeaayun 3MeKTPOMAarHUTHBIMU BOJIHAMH B OMOOOBEKTaX U UX MPUMEHEHHE B
ABTOMAaTU3UPOBAHHBIX TEXHOJIOTHS ITPOU3BO/ICTBA, nepepaboTku u XpaHEeHUs
CeNIbCKOXO03HUCTBEHHOM mpoaykuuu. dusznyeckoe U OHOIIOTHYECKOE ACWCTBUE ONTHUECKUX
W3JIy4€HHUI Ha paCTUTEIbHBIN U )KUBOTHBIA MUD.

Pa3nen 4. Ontuxka.

BonnoBass m reomerpuueckas onrtuka. KopryckynspHas W BOJHOBass TEOPUM CBETA.
OneKkTpoMarHuTHas Teopus cBeta. [IoHsATHE 0 KBaHTOBOM TEOPUU CBETA.



OCHOBBI F€OMETPUYECKON ONTHUKH. 3aKOHBI OTPAKEHUS U IPEJOMIICHUS CBETA, MOJIHOE
BHYTpeHHee oTpaxkeHue. IIpubopsl reoMeTpuuecKkol ONTHKHM: JIMH3bL, JyIbl, 3€pKaia,
Mukpockon u T.7. ®otomerpus. Cuna cBera, CBETOBOM MOTOK, OCBEIIEHHOCTh. [lormomenue
cseta. [lonsTe 0 pusnonornyeckom JeHCTBUU CBETA.

SIBneHus, omuchIBaeMble BOJHOBOWM TeopHeil cBera. MHTepdepeHus cBeTa, yCIOBUS
HOSABJICHUSI ~ CTaTUYECKOM  MHTepQEepeHIMOHHONM  KapTuHbL.  IIpocBeTiieHHe  ONTHKH.
Wutepdpepomerpsl, ux ucnonb3oBanue. Judpakuus, audpaknous oT mend, JUGpaKIuOHHAS
pewerka. [Tonarue o ronorpaduu. PentrenoBckas nudpaxiusi, peHTT€HOCTPYKTYPHBIN aHAIU3 U
ero mpuMeHeHue K OuonormueckuM oOwbekTam. [IpoctpancrtBennas ctpykrypa JHK u PHK.
Pazpemaromas cnocoOHOCTh ONTUYECKUX IPUOOPOB.

CBer u BewlecTBO. OJEMEHTHl ONTUKM aHU30TPONHBIX cped. EcTecTBeHHBI U
NOJIIpU30BaHHbIN cBeT. [lonsgpusanus cBera Ipu OTPaXEHUM U MPEIIOMIICHUU. 3aKOHbI Matoca
u bprocrepa. /IBoitHoe nydyenpenomieHue B kpuctaax. [lonsgpounpsl. Onrtuyeckas akTUBHOCTD,
CaxapoMeTpHsl, UCIOIb30BAaHUE SIBJICHMS BPALIEHUS IJIOCKOCTH IOJSPU3ALUN B MOJIEKYJISIPHON
Ouosoruu.

Hucnepcus cBera. CriocoObl HaOIIOAEHUS AUCHIEPCUM CBeTa. Teopus AUCIIEPCUU CBETA.
Hopmanbnas u aHomanpHas aucnepcuu. llormomenue cBera, 3akoH byrepa. Cnekrtpsl
IIOTJIOUICHMS], MOJIEKYJSIPHBIA CHEKTpalbHbIM aHanu3. PaccesHue cBera. PaccesHue cBera B
atMocdepe. bruopusndeckne SBICHUS IPU B3aUMOJCHCTBUN CBETA C BELIECTBOM.

KBanToBas onrtuka. M3nyyeHue u NoriaouieHue TernaoBoil sHepruu. AOCOIIOTHO YepHOe
teno. 3akonbl Kupxroga, Credana-bonsiimana, Buna. HeBo3MOKHOCTh OOBSICHCHHSI 3aKOHOB
TEIUIOBOTO M3JIy4E€HHs BOJIHOBOM Teopuel cBera. KBaHTOBBIM Xapakrep u3iaydeHHs. KBaHTBI
(doTonsr) M mx xapaktepucTuku. | enmmosHepreruka. [IpuMeHEHHE COITHEYHOTO W3IYYCHUS B
AIIK.

BuemHnii, BHYTpeHHHH # BeHTWIBbHBI (oTodddext. HMcecnenoanusi CroneTosa.
VYpaBHeHue DiHIITeHHA 11 BHEIHero ¢potodddexra. PoTo3aeMeHTh U HPOTOYMHOKHUTEIH, UX
IPUMEHEHHE B AaBTOMATHKE M (OTOMETPUU. XEMODJIEKTPOMAarHUTHasE OMOPHEpreTHKa U
ouounpopmaruka. McnonszoBanue CBY-, UK- u Y®-uznyuenuit B texnonorusx AlIIK ans
nepepaboTKU U XpaHEHUsI MUILEBOM MPOTYyKIUH.

Pazgen 5. Atomuas pusuka

Crpoenue atoma. DJIeMEHThl KBaHTOBOM MexaHWKU. Mopensb atoma TomcoHa. OmBITHI
Pezepdopna mo paccesHuro anbda-yactun. SpepHas Mojenb aroma, €€ TPYAHOCTH.
3aKOHOMEPHOCTH B aTOMHBIX criekTpax. [loctynatel bopa. Onbir ®@panka u 'epua. bopoBckas
TEOpHsl aToMa BOJOpOJia U BOAOPOAHOMOAOOHBIX HMOHOB, €€ HeAocTaTKu. KBaHTOBBIE 4YMCIIA.
MHOro371€KTpOHHBIE aTOMBI M IIEPUOANYECKUI 3aKOH MeHieneena.

OTKpbITHE PEHTICHOBCKMX JIyded UM €CTECTBEHHOM paJuOaKTHMBHOCTH. Buubl
PaAMOAKTUBHOIO pacnaja M M3JIydeHUH. 3aKOH pajuoakTUBHOro pacrnajna. CTpoeHHe aToma.
CrabunbHble W paguoakTHUBHbIE M30TONbl. COBpEeMEHHblE METOJbl  PAJUOXMMUU U
paauobuonoruu. Ilpobnemsl panumoskosoruu. Ilpupona Bo3aeHCTBUS — paguOaKTHUBHOIO
U3Iy4EHUs Ha KHUBblE opranu3mbl. Kocmuueckuit poH 1 MyTarum.

CrioHTaHHOE M MHIYLIUPOBAaHHOE U3JyYeHHE aTOMOB, KBAaHTOBBIE T€HEPATOPHI (J1a3ephl),
UX HUCHOJIb30BAaHUE, EPCIIEKTUBHI IPUMEHEHUS (ceMuHap). buonorudeckoe neiicTBue na3epHOro
W3JIy4EHHUS.

AtomHoe sapo. OOmme cBeneHust 00 atomHbIX sapax. Hyknowsl. Ctpoenue snep,
IPUPOJIA SIAEPHBIX CUJI, YCTOMUMBBIE U HEYCTOWUYUBBIE siapa. MIcKyccTBeHHas paJu0aKTUBHOCTb.
OHeprust CBsi3W U Ae(PEKT Macchl aTOMHOTO siipa. MexaHu3M sJepHBIX peakuuil. Peakuun
neneHus u cuHresa. LlenHble siaepHble peakuuu. TepmosiaepHsle peakiuu. JHeprus CosHIa U
3Be31. Kocmuueckne nyun. DieMeHTapHble yacTulpl. [I[ppuMeHeHne painoakTUBHBIX W30TOIOB.
buonornueckoe AENCTBHE HOHM3HMPYIOIIMX HM3IyYE€HWH M 3amuTa OoT HHX. Mcmonb3oBaHue
AJIEPHOM SHEPIHU. ATOMHAs SHEPTHUS U OKpYKarolias cpeaa.

4.3 Pazgesbl (MCHUIIMHBI U BUJ 3aHATHI



[Ipaktuyeckue | Jlabopatopusie | CPC | Beero
Ne m.n. | HaumeHnoBanue 8] (911717 QN RN O
pa3nenoB yueOHOH
JUCIUILTAHBI
1 | ®usnueckue  OCHOBBI 3 20
MEXaHHUKH
2 | Craructuueckas 12
¢buzuka u 8
TepMOJUHAMUKA
3 | DnekTpudecTBO " 3 16
MarHeTu3M
4 | Ontuka W aTOMHAA 3 16
¢dusnka
Bcero 32 64
O0BéM
No Tema 1abopatopHOro MpaKTUKyMa B
paboThI gacax
Paznensr [ u 1I. ®usnyueckue OCHOBBI MEXaHUKU U MOJICKYIISIPHON (PH3HUKH.
1. | Beegenune. MW3mepenue GU3MYECKUX BEIWYMH H  KJIacCH(UKAIHS 2
MOTPEIIHOCTEH.
2. | Onpenenenne kodpdummeHTa TpPeHUS CKONBXKEHUS C  TTOMOIIBIO 4
TpUOOMETpA.
3. | UccnenoBanue 3aKOHOMEPHOCTEH AMHAMUKHM BpPALATEIBLHOTO JABMXKEHUS 4
TBEP/IOro Tela ¢ MoMoIbi0 MagTHUKa O6epOexka.
4, | V3ydeHue 3aKOHOB COYJapEHUS TEI. 4
5. | U3yuenue konebaHuit (U3NIECKOTO U MATEMATHIECKOTO MasiTHUKOB. 4
6. | H3ydenue 3aTyxaronmx KojaebaHui Ipy>KMHHOTO MasTHHUKA. 2
8. | Ompenenenue OTHOIIEHUS TemIoéMKocTel raza wmeTtogoMm Kiemana- 4
Je3opma.
9. | Onpenenenue kK03 huUIUEHTA BI3KOCTH KUAKOCTH MeTo1IoM CTOKCa. 4
10. | Ompenenenne K0d(PGUIMEHTA TMOBEPXHOCTHOTO HATSDKEHHS METOJIOM 4
OTpBIBA KOJIbIIA
Paznen III. DnexTpryecTBO U MarHeTU3M
11. | Ilpumenenue 3axkoHoB Oma u Kupxroda ams pacdyéra aIeKTpUYECKUX 2
HeTen.
12. | Onpenenenue TOPU3OHTAIBHOM COCTABISAIONICH WHAYKIWA MarHUTHOTO 2
moJIst 3eMJIn
13. | 3yueHue 3aBUCHUMOCTH CONPOTHUBJICHHUS METAIOB W TMOITYIPOBOJIHHUKOB 2
ot temmneparypsl (YHUPC).
14. | VI3yuenue paboThl TPEXINEKTPOAHOMN JIAMITBI U CHATHE €€ XapaKTEPUCTHK. 2
15. | 'pagyupoBka Tepmornapsl u onpeaenenue ee tepmo-21C . 2
16. | U3yuenue 2JIeKTPUYECKUX CBOMCTB p-n Iepexoa. 2
17. | CHsATHE XapaKTEPUCTUK MOIYIIPOBOIHUKOBOTO TPHUOA . 2
18. | Custue XapaKTePUCTHK BEHTUJIBHOTO dboTornemenTa u 2

doroconporusnenus (YUPC)
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19. | Onpenenenue ko3¢ duieHTa CaMOMHIYKIUH, EMKOCTH U IPOBEpKa 2

3akoHa OMa IS 1IeNny ePEMEHHOT0 TOKa.
Paznenbr IV . Ontuka u atoMHast pusnka

20. | Onpenenenne TmoOKaszaTellss NPEIOMICHUS W JIUCIIEPCUU JKUIKOCTH C 2
MOMOIIbIO peppakTomeTpa

21. | Onpenenenue paguyca KpUBU3HBI JUH3BI C TOMOIIBIO KoJiel HproToHa. 2

22. | OnpeneneHre JJIMHBI CBETOBOW BOJHBI C TIOMOIIBIO JH(PPaKITMOHHON 2
PELIETKN.

23. | Onpenenenrve KOHLEHTpAllMM caxapa B pPacTBOpPE C  MOMOIIBIO 2
NOJIIPUMETPa

24. | Onpenenenne nocrossnaoi Credana-bosbiiMaHa ¢ MOMOIIBIO0 TUPOMETPA. 2

25. | CHATHE CBETOBOM M BOJBTAMIIEPHOUN XapaKTEpUCTHK (OTOIIEMEHTA. 2

26. | UccnenoBanue paboThl (OTOIIEMEHTOB, IPUMEHSIEMBIX B TPOMBIITLICHHON 2
JIEKTPOHUKE.

27. | UccnenoBanue ciekTpa BOAOPO/IA U ONpeieJIieHUuE TOCTOSTHHON Punbepra. 2

5. Ob6pa3oBaTeibHbIE TEXHOJIOTHH
OO0beM ayIUTOPHBIX 3aHATHH Bcero 96 yacoB, B T.4. JieKUUU 32 YacoB, JaOOpaTOpHBIE

pabotsl 64 yaca, MPaKTUYECKUE 3aHITHUS 4acoB.
30 % (28 wacoB) — 3aHATHS B MHTEPAKTUBHBIX (hopMax OT 00beMa ayAUTOPHBIX 3aHITHH.
Cemectp | Bun Hcnonb3yemble  MHTEpakTHBHbIE  oOpazoBarenbHble | Kon-Bo
3aHATUS | TEXHOJOTHH U TeMa 3aHSITHUS 9acoB
(JI, JI3,
I13)
1 JI [TpobnemHuas JIEKLIUS 1o TEME «MexaHuka | 2
BpAIaTEILHOTO JBIKEHHSI.
1 3 Buprtyanbsnas nabopatopHas pabota mno teme «/IBuxenue | 2
B TI0JI€ CHJIBI TSDKECTH
1 I3 Bupryanenas naboparopHas pabota mo Teme «3akoH | 2
COXpaHEHHSI SHEPTUU M UMITYJIHCAY»
1 J [Ipobnemuas nekmuss 1o TemMe «Bropoe Hauano | 2
TEPMOJIMHAMUKH. DHTPOIHS.»
1 JI3 BupryansHas naboparopras pabora mo teme «Teruiora. | 2
Buytpennss sHeprus. Padora.»
1 JI3 BupryansHas maboparopsast padbota mo teme «TemmoBoit | 2
JIBUTATeIIb»
1 JI3 BupryansHas ~ nmaboparopHas  pabora 1o Teme | 2
«Hcnapenne. Konnencauus. PeanpHblii ra3y
1 J [Ipobnemuas nekuus no Teme «lIpuMeneHue Teopemsl | 2
l'aycca Kk pacdyeTy HEKOTOPBIX 3JIEKTPOCTATUYECKUX
TI0JIEV B BAKYyME
1 J [IpobnemHas nexkuuMss 1o TeMe «IJIEKTpOMarHuTHas | 2
WHIYKITIS.
1 JI [Tpobnemuas nekuus no teme «PagTnoakTHBHOCTBY. 2
1 JI Jlexius-Bu3yalu3anus mo Teme «Y CTPONUCTBO U MPUHIMM | 2
paboTHI J1azepay.
1 I3 BupryansHast ~ nmaboparopHas  pabora 1o  Teme | 2
«Dotordpdekr. Dpdext Komnronay.
1 I3 Bupryanenas ~ nmaboparopHas ~ pabora mo  Teme | 2
«M3myuenne aToma BOJOpOIay.
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1 JI3 BupryanpHass ~ maGoparopHas ~ pabota 1Mo Teme | 2
«PannoakTUBHBIN pacnany.

Hroro: 28

6. YueOHO-MeTOAMYECKOE O0ecTieYeHHe CaMOCTOSITeIbHOM padoThl cTy1eHTOB. OneHoYHbIe
CPeACTBAa UIA TEKYILIero KOHTPOJS YCIHEBACMOCTH, IPOMEKYTOYHOH aTTecTalu I0o
HTOraM OCBOCHHS M CUMILJIMHBI.

KoHTpoIbHbBIE BOIPOCH! JIs1 CAMOIIPOBEPKU
1. Mexanunueckoe npmxenue. [lonstue marepuanbHoil Toukd. Cuctema otuera. TpaekTopus.
ITepememenue. CpenHsiss ¥ MTHOBEHHAss CKOPOCTH. PaBHOMEpPHOE ¥ HEPABHOMEPHOE JIBHIKEHUS.
VYckopenne. HopmanpHOe M TaHreHIMalbHOE CcOCTaBisolMe yckopeHus. IlpsmonuneitHoe
JBIKCHUE MAaTepUaJIbHOM TOYKH. DOpMysbl IyTM M CKOPOCTH IIPH PAaBHOYCKOPEHHOM
JBUKECHHH.
2. KunemaTtuka BpallaTeJILHOTO JBM)KEHHUS. YIJIOBOE II€peMEIlEHHE, YIJIoBas CKOPOCTb,
yriaoBoe yckopenue. [lepuon oOpamieHusi, yacrora BpamieHus. CBsi3b YITIOBBIX M JIMHEWHBIX
XapakTepucTuK. opMyIbl IIyTH U CKOPOCTH TP BPAIATEIbHOM JBUKCHHH.
3. Jlunamuka. 3aKOHBI AUHAMHKH, TPAHHUIIBI UX MPUMEHEHUs. VIMIyIbC Tena, UMITYJIbC CHUJIBL.
3aMKHyTas MEXaHUYECKasl CUCTEMA. 3aKOH COXPAaHEHMS UMITYJIbCA.
4. Cunsl ynpyroctd, IpuuMHa UX BO3HUKHOBeHus. [lepopmanus, Buasl aepopmannu. 3akoH
I'yka. Monyib ynpyrocru.
5. Cuna tpenus. [Ipuunnsl ee Bo3HuKHOBeHUs. Buibl Tpenuns. Koaddunment tpenmus.
6. 3akoH BceMHUpHOro TAroreHus. @Ou3NYecKHil CMBICI T'PaBUTALUOHHOW MOCTOSHHOM.
Yckopenue cBoboaHoro nagaenus. Cuna tspkectu. Bec tena.
7. Pabora, MOIIHOCTb, €IUHMIBI HM3MepeHHsa. OHeprus. Kunernmueckas M NOTEHLHUAIbHAS
SHEprus Teja. 3aKOH COXPaHEHUs U NPEBpaIllEHUs] YHEPTUH.
8. BpamarensHoe nBMKeHHE TBEPAOro Tesna. MOMEHT Bpamarouied cuiabsl. MOMEHT MHEpLUu
MaTepuaibHOW TOYKM, Tena. OCHOBHOM 3aKOH JMHAMUKHM BpalllaTelIbHOIO JIBHIKEHUS.
Kunernyeckas 3Heprus BpallaTeJIbHOrO IBUKEHUS.
9. T'apmonmueckue konebaHus. Y paBHEHUE TAPMOHUYECKUX KOJeOaHU. AMIUIUTYA, IEPUO/,
yactora, ¢aza. CMelleHue, CKOpPOCTb, YCKOpPEHHE IIpH KoJeOaTeNTbHOM JBM)KEHUH, HX
rpaduveckoe n300pakeHue.
10. 3aryxatomue xonebaHus. YpaBHeHHE 3aTyxaromux kojiebanuil. Koapduument 3atyxanus.
Jlorapudmuueckuii JeKpeMeHT 3aTyxaHus. BeiHyk1eHHble Konebanus. PezonaHc.
11. Bosna. [lonepeunsie 1 MpOAOIbHBIE BOJIHBL. Y paBHEHHE BOJIHBI, AJTMHA BOJIHBI.
12. Axycruka. 3BykoBble BosHBEL [lopor cubmmumoctd, OoneBoit mopor. CyOBeKTHBHBIE
XapaKTEpUCTHKH 3BYKa: BBICOTA, TEMOP, TPOMKOCTb. YIIBTPa3BYK, ero npuMeHeHue. Mudppazpyk.
13. TlonsTne naeansHOTO Ta3a. ['a3oBbIil mpomecc. M3oTepmuueckuii, n300apHbIA, H30XOPHBIH,
annabaTHBINA mporecchl. I'a30Bble 3aKOHBI.
14. Vpasuenue MenpeneeBa — Knaneiipona. OcHoBHoe ypaBHeHue MKT.
15. Yucno creneneit cBoOoabl. BHyTpeHHsst sHeprus uzaeanbHoro rasa. CpeaHss IJuHa
CBOOOTHOTO TIpo0dera.
16. SIBnenus nepeHoca B razax. Juddys3us. dusndeckuii cMmbicn kodpdunuenta auddysuu.
TemonpoBonHOCTh. Puznyeckuil cMmbici  Kod(hduIMeHTa TeIIonpoBOJHOCTU. BHyTpeHHE
Tpenue. Puzndeckuit cMbich K03hGULIMEeHTa BHYTPEHHETO TPEHHUS.
17. Kpucramnudeckoe ctpoeHue TBEpaoro Ttena. Kpucraminueckas pemérka. AHHU30TPOMHUSL.
Mono- n nomukpucramiasl. M3orponusa. Bunael xpuctamios. TemnoBoe ABMKEHHME 4YacTHUI] B
KpucTayax. TemnoBoe paciiupeHue TBEPAbIX TEl.
18. XapakTepucTHKa >KUIKOTO COCTOSIHUS. TeroBoe ABMXKEHHE YacTUIl. BS3KOCTh >KHUIKOCTH.
3axon Ctokca. BeiBon ¢hopMmyiibl BsizkocTu MeTooM CTOKCA.
19. IloBepxHocTHOE  HaTsDKeHHe.  JlONMOMHUTENBHOE  JaBJI€HHWE  MOJ  UCKPUBJIICHHOM
noBepxHocThio. Popmyna Jlannaca. Kanunisipaelie siBieHus!.
20. dazosble npeBpamienus. uarpamma paBHoBecus (a3. Peanbublil ra3. YpaBuenue Ban-nep-
Baansca. Kputnueckoe cocTosHUE BEIIECTBA.
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21. OcHoBbl TepMonuHamuku. OOpaTumbele M HeoOpaTHUMble Tmporecchl. IlepBoe Hauano
TepMonHaMUKH. [lepBoe Havyaao TepMOJMHAMUKHU AJIs1 H30MIPOLIECCOB.

22. Bropoe nHauano tepmoamHamuku. Lukn Kapro. Cxema paboThl TEMIOBOH MAaIIWHBL
OuTponusi. CBoicTBa SHTpoNUH. [[puHIIMI BO3pacTaHusi SHTPOIHUHU.

23. DuekTpocTaTuueckoe mnosie. HanpsykeHHOCTh 3JeKTpOCTaTHIecKoro nojist. CHIIOBbIE JTHMHUY,
ux cBorcrtBa. [IoTok BekTtopa HampsbkeHHocTH. Teopema Octporpanckoro-I'aycca. Ilpumepsl ee
npUMeHEeHHs (PaBHOMEPHO 3apsiKeHHash OECKOHEUHasl IUIOCKOCTh, MOBEPXHOCTHO 3apsiyKEeHHas
ctepa).

24. Pabota mpH TepeMelIeHWH 3apAga B JJEeKTpocTaTHyeckoM moje. IloreHmman
JIEKTPOCTATUYECKOI 0 MOJIsA. DKBUIIOTEHIIMAIbHBIE [IOBEPXHOCTH.

25. TIpoBOIHUKM B BIIEKTPUYECKOM IIOJI€. DIEKTPOCTATUYECKAs MHIYKIHUA. DIEKTPOEMKOCTh
IPOBOIHHKA.

26. Dnektpuyeckuit Tok. Cruna Toka. Hanpspkenue. 3akon Oma Juis yyacTKa [eTH, [Tl TOJTHOM
uenu. ConpoTUBIICHHE. SIBIEHUE CBEPXITPOBOAUMOCTH. 3aKkoH Jxkoyis-JIenna.

27. Tox B wMeramax. Kiaccudeckas TeopHsi TNPOBOAMMOCTH MeTauioB. Hamuuwne
COIIPOTHUBJIEHUS B METAJIIAX, €M0 3aBUCUMOCTb OT TEMIIepaTyphbl.

28. Toxk B momynpoBoaHuKkax. CoOCTBEHHAs M MPUMECHAsI POBOJAUMOCTD MOIYITPOBOIHUKOB. P-
N mepexo.

29. ToK B 3JIEKTPOIHUTAX. DICKTPOTUTHYECKAs JUccoIanus. 3akoHbl Dapases.

30. Tox B razax. HecamocTosTenpHBIH M CaMOCTOATENIBHBIA Tra30Bble pa3psabl. Tumsl
CaMOCTOSITEJILHOTO Ta30BOI0 pa3psia.

31. KonrakTHas pa3HOCTb IoTeHIManoB. PaboTa Bbixona. TepMomnapa u ee mpuMeHEHHE.

32. MarnutHoe mosie. CHiIOBBIE JMHMM MAarHUTHOTO TOJA. BEeKTOp MarHUTHOW HWHIYKIIHH.
[Torox BekTopa MarHMTHOW MHAyKuMU. 3akoH buo-CaBapa-Jlammaca, ero mnpumeHeHue Jyis
pacuéra MarHUTHBIX N0JIEH (KpyroBOro TOKa, IpsMOro TOKa, COJIEHOM1A).

33. Cuna Awmmnepa. BsaumopeiictBue mnapamienbHelx TokoB. Cuna Jlopenna. JIBuxkenue
3apsKEHHBIX YACTHI] B 3JIEKTPUYECKOM U MarHUTHOM TOJISIX.

34. DnexrpomarHuTHas uHAykus. [IpaBuio JleHna. 3akoH 3J€KTPOMarHUTHOM MHAYKIUH.

35. Camomnnykuust. UHIyKTHBHOCTD. DHEPTHsI MArHUTHOTO TIOJISL.

36. IIpupona ceera. KopmyckyasipHO-BOIHOBOH Ayallu3M.

37. OTpaxxeHHe W TIPETIOMJICHHE CBeTa. AOCONIOTHBIM M OTHOCHTEIBHBIN ITOKa3aTeln
npesnomienus cpeabl. [lonHoe orpakenue. ToHkas auH3a. OCHOBHBIE OHATHUS (ONTHYECKAs OCh,
ONTUYECKUH LIEHTP JINH3bI, POKYC, ONTHYECKOE n300paxenue). @opmyrna TOHKOM JTUH3HI.

38. Uurepdepenuus cera. HeobGxoaumoe ycrnoBue HaOMoAeHUs HMHTEp(EpeHLnn CBeTa.
VYcnoBue HaOmoA€HHS MaKCUMYMOB W MHUHMMYMOB HMHTEHCHBHOCTH cBeTa. Pacuer
uHTepdepeHMoHHoi kapTuHbl. Konbua HeroTona. [IpuMeneHne natepdepeHImm.

39. Mudpakuus cera. OO0bscHeHHE sBICHUs AU(paKIH Ha OCHOBe MpuHIMNa [ roifreHca-
Openens. Audpaxus Ha oaHoil menu. AudpaknuonHas pemnierka. Pazpemaromas cnocoOHOCTb
TU(GPaKIMOHHON PELIeTKH.

40. EctecTBeHHBIH W NOJspU30BaHHbIM cBeT. IlodydyeHue NOIAPU30BAHHOTO CBETa. 3aKOH
Martoca. [IBoitHoe nydenpenomiierre. CBOHCTBA OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIYYECH.
[Tonsspu3anus cBeTa NpU OTPaKEHHWU OT JUAJIEKTpUKA. 3akoH bprocrepa. SIBieHue BpalueHus
IJIOCKOCTH MOJISIPU3ALIHH.

41. TemuoBoe U3nyyeHHe. AGCOIIOTHO YepHOE Te0. 3aKOHBI TerioBoro usinyuenus (Credana-
bonwsiimana u Buna).

42. ®otodddext, ero Bubl. 3akoHb! poToddhdekra. YpaBHeHue DifHIITEHHA.

43. Ctpoenue atoma. [lmanerapras moxens atoma Pesepdopma. KBanToBast Teopust cTpoeHUS
aroma. [Iocrynarsr bopa.

[TpumMepbl KOHTPOJIBHBIX paboOT
Bapmuanr 1.
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no

2.

2.

3.

ABTOMOOUIIH Maccoit M=1T, ABMXKYIIMIACA CO CKOPOCThI0 V=54 KM/4, ocTaHaBIMBaeTCs 3a
t=6c¢. BeryuciauTh TOPMO3HOM MYTh U CHITY TOPMOKEHHUS.

CdhopmynupyiiTe OCHOBHBIE 3aKOHBI MEXaHUKH H MPUBEIUTE IPUMEPHI UX MPOSBICHHS.

Yem oOycnoBieHa NPOBOAMMOCTb PAcCTBOPOB 3JEKTPOJIUTOB M KAK OHA 3aBUCUT OT
TEeMIEpaTypbl?

Bapuanr 2.

Jns nogbema 3epHa Ha BbicoTy h=10 M ycTaHoBwim Tpancnoprep MomHocThio N=4 kBrT.
Onpenenuts Maccy 3epHa, IOAHATOrO 3a BpeMs t=8 4 paboTs! TpaHcnopTepa. Kosdduiuenrt
II0JIE3HOT'0 AEUCTBUS YCTAHOBKH NPUHATH paBHbIM N= 13,6%.
KakoBo 3Ha4YeHME CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE?
ITosicHUTE CYTh 3JIEKTPOHHOM U IBIPOYHOM POBOAMMOCTH I1OTYIPOBOJIHUKOB.

Bapuanr 3.

MaxoBHK C MOMEHTOM HHepimH |=45 krm® HauMHACT BpamaThcs W 3a BpeMs t=5 C ero
yIJI0Basi CKOPOCTh BO3pacTaer A0 ®=62,8 pax/c. OnpeneanuTb MOMEHT CHIIbI, AEUCTBYIOLICH
Ha MaXOBHK.

2. JlaiiTe CpaBHHUTEIIFHYIO XapaKTEPUCTUKY BEJIIMYMH, ONIPEACISIOIINX TOCTyNaTeIbHOE U

BpallaTeabHOe ABMKECHHUE.
3. Kak 00BSACHUTH COMPOTUBIICHHUE MPOBOJHUKOB MIEKTPUYECKOMY TOKY M OT KaKUX
napameTpoB OHO 3aBUCHT?
Bapuanr 4.

. 9 -1
MonotuneHslii 6apabaH Bpaiaercs ¢ yactotoi v=20c¢~. MomeHT nnepuuu 6apabana
2 o
=30 xrm°. OmnpenenuTb MOMEHT CUJIbI, TIOJl ACHCTBHEM KOTOPOro 6apabaH OCTaHOBUTCS

3a Bpems =200 c.
Jaiite onpeeneHne MexaHn4eckoi paboTsl U 3HEpruu. B yem cocTouT pasznnuue 3Tux
TOHSATHN?
3.Kak OOBSCHUTH CONPOTUBICHHE NPOBOJHHKOB JIIEKTPHUYECKOMY TOKY M OT KaKUX
rapaMeTpoB OHO 3aBUCHUT?
Bapwuanr 5.
1. JIna cBapku ObUI MPUMEHEH ra3, HaxXoJsIIMics B OalsloHe eMKOcThio V=25 51 mpu
TEMIIEpAType t,=27°C n naBneHmnu p1=20,2 MIIa. Onpenennute Maccy U3pacxoa0BaHHOTO
rasa, ecliy JaBieHue raza B OaminoHe ctano P,=4,04 Mlla, a Temneparypa t,=23°C.
OTHocuTeNnbHAs MOJIEKYJISIpHAs Macca raza M=26.
2. OnummTe XapakTep HW3MEHEHUs MEXaHWYECKOM SHepruum cBOOOAHO MaJaloIIero Teia C
BBICOTHI H.
3. B ueM cocTOUT pa3ianure 3aBUCUMOCTH CONPOTHUBIIEHUS MOJYIPOBOJHUKOB U METAJUIOB OT
TEeMIEPATyphI?
Bapuasnr 6.

1. OnpenenuTs TOJIIMHY CJIOSI CYTJIMHUCTOW IMOYBBI, €CIIU 3a BpeMs =5 4 uepe3 miomaas
S=1 m° MOBEpXHOCTU IpoxoauT TemnoTa Q=250 k/[x. Temneparypa Ha MOBEpXHOCTU MOYBBI
t1=250C, B HIDKHEM CJIOE€ [TOYBEI t2=150C.

3anuIuuTe OCHOBHOM 3aKOH AMHAMMKH BpAIlaTEIbHOIO JABM)KEHUS U JalTe XapaKTEPUCTHKY

BXOJIALINX B HETO BEJIUYHUH.

[ToueMy mDpPOBOAMMOCTH TMOJYHNPOBOAHUKOB YBEIMUMBAETCS IPU  OCBEUIEHUU  €T0

MTOBEPXHOCTH?

Bapuanr 7.
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1. OmnpenenuTh rpafueHT IUIOTHOCTH YIJIEKHUCIOTO ra3a B MOYBE, €CIIHM Yepe3 miomans S=1 M2

ee TIOBEpXHOCTH 3a Bpems (=Ic B arMmocdepy mpomien ra3 maccoi m=810% «kr.

Kosddurment mubdysun D=0,04 cv’/c.

[TpuBeauTe MpUMEpPHI IPOSBIICHHS 3aKOHOB COXPAaHECHUSI UMITYJIbCa 1 MOMEHTA UMITYJIbCA.

3. B 9em cocTouT CXOJICTBO M pa3M4yre COOCTBEHHOW MPOBOAMMOCTH y TOJIYIPOBOJTHUKOB U
PacTBOPOB AJIEKTPOJIUTOB?

no

Bapwuanr 8.

1. Ompenenuth Maccy rasza, npoaudysaupoBaBiiero 3a Bpems t=12 4y dyepe3 MOBEPXHOCTh

mouBsl miomanelo  S=10 cM?, ecim kodddumment xuddysun D=0,05cm?/c. TnOTHOCTS

raza Ha riayoune h=0,5 m paBHa ;)1:1,2'10‘2 r/em’, a y MOBEPXHOCTH ;)2:1,0'10‘2 r/em’.

[TpuBeauTE IPUMEPHI MTPOSBICHUS 3aKOHOB COXPAaHEHHS UMITYJIbCA 1 MOMEHTA UMITYJIbCA.

3. B 4eM cocTouT siBI€HHE TEPMOAIEKTPOHHON SMHUCCHUHU U TJI€ OHO HAIILIO IpUMEHEHue?
BapuanTt 9.

1. CkonpKO TEmIoThl MPOWAET Yepe3 miomans S=I1 M MIOBEPXHOCTU Iiecka 3a Bpems t=1 u,

€CJIM TeMIIepaTypa Ha ero MOBEPXHOCTH t,=20°C, a Ha rnyoune h=0,5 M TeMmmeparypa t,=10°C.

2. Uto MOXHO CKa3aTh O BECE JICTYMKA, COBEpIIAIONICT0 QUTYPY “‘MepTBas MeTis’’, KOrjaa OH

HAXOJUTCS B HIKHEH U BepXHel Toukax ¢urypsl? OTBET MOATBEPIUTH pacueTamH.

3. Uro Takoe 3MEeKTpOMAarHuTHasi MHAYKIUS M KaK UCIOJB3YETCs 3TO SBICHUE JUIS MOTyYCHHUS

MEPEMEHHOTO TOKa?

N

Bapuant 10.

1. OmnpenenuTh BbICOTY N MOTHSTHS BOABI B CTEOJIIX PACTCHUI ¢ BHYTPCHHUM TUAMETPOM
d=0,4 MM oz eiicTBHEM KanMULSIPHBIX ciil. CMauyMBaHUE CTEHOK CYUTATH MTOJTHBIM.

2. Kak cBs3anbl Mexay coOoi amIUIMTyla, CMEILIEHUE, CKOPOCTh M YCKOPEHHE IpU
rapMOHUYECKOM KojieOaHuu?

3. Omnwumure siBiaeHue snexrponusa. Chopmynupyiite nepolii 3akoH dapanes u ONHIIUTE,
KaK €ro MO>XKHO IIPOBEPUTH HA OIbITE?

BapuanTt 11.
1. CoBepmias uuki Kapno, ra3z momyuun ot HarpeBatens Temnoty Qi=1 x/lx. Ckonbko
TETUIOTHI OBLIO OTAaHO oxjaxuTento, eciu KIIJ] npeanbHOM TemioBoit MamuHb! 25%.
2. Kakue npeoOpa3oBaHusl 3HEPIrUM MPOUCXONAT MPU KOJEOAHWHM MaTeMaTH4YeCKOTo
MasTHUKA?
3. Chopmynupyiite 3akoH Oma Il TIOJIHOW IIETIM W TOSCHHUTE €ro, UCXOJs U3 3aKOHA
COXpaHEHUs U MPEBPAIICHUS SHEPTUU.

Bapuanr 12.
1. DNeKTpUYECKOe ToJIe CO3/IaH0 ABYMsI ToueuHbIMU 3apsiaamu ;=50 aKi u ;=100 uKo.
Paccrosnue mexny 3apsinamu paBao 10 cm. ['1e u Ha KaKOM pacCTOSIHUU OT MEPBOTO 3apsaa
HAXOJUTCS TOYKA, B KOTOPOU HANPSHKEHHOCTH TIOJISI paBHA HYJIO?

2. UYro Ttakoe pe3oHaHc? Kakoe 3HaueHHe UMEET Pe30HAHC B TEXHUKE U B OMOJIOTHYECKUX
nporeccax?
3. Kak OynyTt Bectu ce0s 1Ba mapaiesIbHbIX IPOBOJHUKA, 10 KOTOPBIM T€UET TOK B OJJHOM
HarpaBieHun? [louemy?

Bapwanr 13.
1. Kaxkyro pa3HOCTh TOTEHITHAIOB JIOJDKEH MPOUTH JIEKTPOH, YTOOBI TPHOOPECTH CKOPOCTH
V=20 Mwm/c?
2. B 4em cocTOSAT OCHOBHBIE MOJOKEHHS MOJIEKYJIIpHO-KMHEeTHYecKod Teopun? Kakue
SBJICHUS JOKA3bIBAIOT CIIPABEAJIUBOCTb 3TOU Teopuun?
3. B dyem cocTouT CyImIHOCTH SIBJICHHS CAMOMHIYKIMM M KaK OHO TMpOSIBISETCS B

IIEKTPUYECKUX LIEIAX?
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Bapnanr 14.
1. Kakoifi MHBI HYKHO B3STh HHUKEIMHOBYIO TIPOBOJOKY cedeHueM S=0,05 MM? ISt
YCTPOMCTBA KUMATHILHUKA, B KOTOPOM 3a BpeMs t=15 MHH MOXHO BCKHIIATUTH BOJY 00HEMOM
V=1 1, B34TYyI0 IIpH TeMIIepaType t=10°C? Hampsioxenue B cetn U=110 B, KII/[ xunsitriibHIKA
N=60%, ynenpHas TEII0eMKOCTb BoAbI c=4,2 kJIx/(kr'’K).
2. Uem oTiMuaeTcsl B3aUMHOE PACIIONIOKEHHUE U JIBUIKEHHE MOJIEKYJ KHIKOCTH OT B3aUMHOT'O
PAcCIIONIOKEHHSI U ABMKEHHSI MOJIEKYJT TBEPIOTO TEa U Ta30B?
3. B uem 3akmrouaetcs cymHocTh hoTodddexra u kak GOpMyIUPYIOTCS €ro 3aKOHBI?

Bapwuanr 15.

1. OmnpenenuTs MOIIHOCTD U CHIIY TOKa, HOTPEOIIEMYIO 3JIEKTPOABUTATENEM, TIPUBOISIIINM
B JICHiCTBUE HACOCHYIO YCTaHOBKY, CHaOXaroulyl0 BOJOH >KMBOTHOBOTYECKYIO (depMmy c
CYTOYHBIM PacxoJioM BoJbI o0bemMoM V=30 M. Boga momaercst Ha Beicoty h=20 m. KIIJ]
ycranoBku N=80%, Hanpsbkenue B cetu 220 B, aBurarens padoTtaet t=6 4 B CyTKH.
2. Cdhopmynupyiite mepBoe Ha4aiIo0 TEPMOAMHAMUKY M 3aIUIIUTE €T0 JUI H30MPOLIECCOB.
3. Chopmymupyiite 3akoHbl (poTrodddexta U 00BICHUTE UX C TOYKH 3PEHUS KBAaHTOBOM
MIPUPOJIBI CBETA.

Bapuanr 16.
1. Tepmomnapa mMenb-KOHCTaHTaH conpoTuBieHrneM R1=12 OM npucoenrHeHa K raibBaHOMETPY
conporuBieHreM Ry=108 Om. OuH criaii TepMomapsl HaxoauTes mpH Temmeparype t=22°C,
Ipyroi momenieH B ctor ceHa. Cuia Toka B enu 1=6,25 MxA. [loctosinnas tepmonapel £9=43
MkB/°C. Uemy paBHa TemmepaTypa B CTOre CeHa.
2. Kak Ha OCHOBaHUM MOJEKYISPHO-KMHETUYECKOW TEOpUU OOBSCHUTH MPUPOIY BSI3KOCTH B
SKUIKOCTSIX U rasax?
3. Cdopmynupyiite 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETA, a TAKXKE MOKAXKHUTE Ha YePTEKe
DJIEMEHTBI, O KOTOPBIX B HUX UJET PEYb.

BapuanT 17.

1. PactBop r1itok0o3bl ¢ KoHueHTpanuein C=0,28 r/CM3, HAJIUTBIA B CTEKJISTHHYIO
TpyOKy mnuHO# |1=15 cM, MoBOpaunBaeT MIOCKOCTh MOJSPU3AIMH MOHOXPOMATHUECKOTO CBETA,
MPOXOJSIIEr0 4epe3 3TOT PacTBOpP, HA Yrod (p=320. Uemy paBHa  yJeibHas  BpaIIEHUSA
TJTFOKO3BI?

2. OnumwuTe OJIMH U3 METOJIOB OmpeiecHus Ko GHUIMeHTa BI3KOCTH.

3. UTo M Kak NMPOUCXOAUT C MYYKOM OEJoro CBEeTa, MPOXOJSAIIEro Yepe3 TPeXI'PaHHYIO
CTEKJISIHHYIO TIPU3MY?

Bapuanr 18.
1. Yroax mnoBopoTa MJIOCKOCTH TMOJSPH3AlMU TPH TPOXOKICHUU dYepe3 TpyOKy ¢
pactBopom caxapa ¢=40°. Jumna Tpy6ku |=15 cM. YaenbHoe Bpamenue caxapa [o]=66,5
rpan/am Ha 1 r/em® KOHLEHTpauuu. Yemy paBHa KOHIEHTpalUs caxapa B pacTBope?
2. ChopmynupyiiTe OCHOBHBIE 3aKOHBI MEXaHUKH W MPUBEIUTE TIPUMEPHI UX TPOSIBIICHHSL.

3. Uro Takoe oTtocunTe3? Kakoe 3HaueHNE OH UMEET B )KU3HEACATEIBHOCTH PACTCHUI?

Bapmuanr 19.

1.  Tlpu mpoxoxaeHuu cBeta uepes cinoit 10%-Horo caxapHoro pactBopa TonmuHaoi 1=15 cm

IUTOCKOCTh MONSPH3AIAN CBETa ToBepHynach Ha yron ¢1=12,9°. B npyrom pacBope, B ciioe

ToMmEHON 1;=12 cM, MIOCKOCTh MOJSPH3AIMH MOBEPHYNach Ha yron ¢,=7,2°. Uemy paBHa

KOHIIEHTPALUsI BTOPOTO pPacTBopa?

2. B ueMm 3akiovaeTcs CYIIHOCTh SIBJICHHUS TMOJIHOTO BHYTPEHHETO OTPAKCHHS U KaKOBO €ro

NpaKTHYECKOe MPUMEHEHUE?

3. Pacckaxwure o padore TermnoBoi MammHbl 1 ee KIT/I.
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Bapuanrt 20.
1. Ha xakyr JUIMHY BOJIHBI IPUXOAUTCS MAKCUMYM CIIEKTPAIbHOW IUIOTHOCTH U3JIYYCHHUS
(9HepreTHUECKoil CBETHMOCTH) depHO3eMa Ipu Temiepatype t=37°C?
2. OOBbsICHUTE BO3HUKHOBEHHE TIOBEPXHOCTHOTO HATSKEHHUS Y )KUIKOCTEH.
3. KakoBel ocobeHHocTn wm3mydeHus Jazepa? IlepedncinuTh e€ro mNpakTHYECKHUE
PUMEHEHHS.

BapuanT 21.

1. TemmepaTypa BOJbI B IPYly paBHA 13°C, a MOPOCIIETO TpaBoil Oepera 23°C. Kakue amunbl
BOJIH COOTBETCTBYIOT MaKCUMAJIbHOM SHEPTUU U3JIYYCHUS TIPyAa U TPaBbI?

2.Ilouemy nnsi pealbHBIX ra30B HAJIO0 BBOJIUTH IONPABKU B 3aKOHBI, KOTOPHIM MOJYHHSIETCS
AaealbHbBIN ra3?

3.Kak yctpoens! u paboTatoT ()OTOAIEMEHTHI U T/Ie OHU HaIUIM IpUMeHeHue?

Bapuant 22.

1. Ha sapa  KUBOTHBIX M  PAaCTUTEIBHBIX  KJIETOK  MOXHO  BO3JIEMCTBOBATh
yIBTPapUOIETOBBIM U3IIydCHUEM JUTHHON BOJTHBI A=254 HM. ONpeeTuuTh 9acTOTy U SHEPTHIO
3TOT0 HW3Iy4EHUS.

2. SBnenue ¢ y3Un ¥ €ro poIib B PACTUTEIHHOM H KHBOTHOM MHpE.

3.  CoBpeMeHHBIC PEICTABICHHAS O IPHPOJE CBETA W HX OIBITHOE 0G0CHOBAHIE.

Bapuanr 23.

1.CkobKO 3HEprum u3iaydaercst B MpocTpaHcTBo 3a 109 ¢ miomanu S=1 ra maxoTHOH 3eMiH,
uMerolreit Temmeparypy t=27°C? Cunrarh mouBy aGCONOTHO YEPHBIM TEITOM.

2.Ilepeuncnure neiicTBUS IMEKTPUIECKOTO TOKA M ONMUIINTE UX MPAKTHYECKOE TPUMEHEHHUE.

3.B 1eM cocTosIT OCHOBHBIE MTOJIOKEHNUS Teopun bopa o cTpoeHnn aroma Bogopoaa?

Bapuanr 24.

1. Pabota BbIX0Ja 3JIEKTPOHOB C MOBEPXHOCTH 1e3ust A=1,89 3B. OnpenenuTs KHHETHYECKYIO
SHEPrui0 (OTOAIEKTPOHOB, €CIM METAJLI OCBEIIEH >KEIThIM CBETOM JJIMHOM BOJIHBI A=589
MKM.

2. Kak OOBSICHHTH BO3HHKHOBEHHE TEPMODJIEKTPOABIIKYIICH CHIBI M TEPMOIJIEKTPUIECKOTO
TOKa B LIEMH, COCTOAIIEH U3 ABYX ITPOBOJHUKOB, €CJIM TEMIIEPATypa ClaeB pa3inyHa’?

3. Uro mpencraBiser coboil paamoakTHBHOE wm3nMydeHne? KakuM wmeTtomoM OHO OBLIO
pazzieseHo Ha yacTu?

[IpumepHbIe TeCTOBbBIE 3aaHUs

«Omnpenenenue ko3pUIMEHTa TPEHNUS CKOJIBKEHHUS C MOMOIIBIO TPUOOMETpay
Bapuanr 1
1. Ot yero 3aBUCUT KO (HUIIUEHT TPEHHSI CKOJIbKEHUS?
a) OT MaccChl Tea;
0) OT IUIOIIAAN CONTPUKOCHOBEHUS;
B) OT CKOPOCTH JIBUKECHUS;
I') OT MaTepHaja U KadyecTBa 00pabOTKU TPYLIUXCS TTOBEPXHOCTEH.
2. UYemy paBHa cuja TPEHUS IPU IBUKECHNUHU Tena?
a) MPOU3BEACHUIO KO3 PUIIMEHTa TPEHUS Ha CHITy HOPMAJIbHOTO JAaBJICHUS;
0) MPOM3BEICHUIO MACCHI TEJIa HA €r0 CKOPOCTh;
B) NPOU3BEICHUIO MACCHI TeJla HA YCKOPEHHE CBOJIHOTO MaICHUS;
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') OTHOIICHHIO KO3 PHUIMEHTA TPEHUS K CUJIE HOPMATILHOTO JIABJICHHUS;
Kaxk 3aBHCHT cuia TpeHUs CKOJIbKEHHUS OT IIOMaAN COTPUKOCHOBEHUS MOBEPXHOCTEMN ?
a) YMEHBIIAETCS C YBETUYECHUEM IIJIOIIA]IH;
0) He 3aBUCHUT OT IUIONIA/IU CONPUKOCHOBEHHUS;
B) YBEITUYHMBACTCS C YMECHBIIICHUEM TUIOIIA[IH;
') YMEHbIIIAETCS C YMEHBIICHUEM TUIOLIA/IH.
4. Kak HanpaBieHa cuia TpeHUsI CKOJIbXEHUS?
a) MEePHEeHAUKYIISIPHO TPYIIUMCS TOBEPXHOCTSIM;
0) B HAampaBJICHUU YCKOPEHHSI CBOOOHOTO A ICHUS;
B) B HAaNpaBJICHUH JIBUKEHUS TeJa;
T') [0 KacaTebHOU K TPYIIUMCS TIOBEPXHOCTSIM.
5. Kaxoit u3 ko purueHToB TpeHHs 00IbINIE: CKOJIBKESHUSI HIIA TTOKOS?
a) CKOJIb)KCHHUS;
0) mokos;
B) OJIMHAKOBHI;
') COOTHOILIEHUE 3aBUCUT OT CBOMCTB MOBEPXHOCTEH.
6. Uemy paBHA cujia TPEHUS MPU OTCYTCTBHH JBUKCHHUS?
a) CUJIe TSHKECTH;
0) cuiie HOpMAJILHOTO JIABJICHUS;
B) CHJIE YIIPYTOCTH;
I) CUjie TPEHUS MOKOS.
Uro siBnsieTCS NPUYUHONW BOSHUKHOBEHUS TPEHUS MPU OYEHb OJIM3KOM CONPUKOCHOBEHUH
TPYLIUXCS MOBEPXHOCTEN?
a) IEHCTBUE MOJIEKYISIPHBIX CHIL;
0) nericTBHE TPaBUTAMOHHBIX CHUJT;
B) IeHiCTBUE YIIPYTUX CHUJ;
T') ICHCTBUE SISPHBIX CHIL.
8. YeMy paBHO MaKCUMaJIbHOE 3HAYEHHUE CUJIBI TPEHUS TTOKOs?
a) IBMOKYIIEH CUIIE;
0) cHJIe TSKECTH;
B) HAMMCHBIIIEMY 3HAUYCHUIO BHEIITHEH CHJIBI, TIPUBOJISIIEH TEI B JBUKCHICE,
I') MAKCUMaJTbHOMY 3HAYCHHIO BHEIIHEH CHIIbI, IPUBOISAIICH TeJ B IBUKEHUE.

«OnpeneneHre MOMEHTa MHEPIIMK MaxOBOI'O KOJIECA U CUJIBI TPEHHSI B OTIOPE»
Bapuanr 5
1. Kakue Buibl MEXaHUYECKOM 3HEPTUM BbI 3HaeTe?
a) KHHETHYECKas ¥ MMOTEHIAIbHAS,
0) KuHeTUYeCKast U BHYTPEHHSS;
B) MOTCHIIMAIbHAS | siJIepHAs;
') BHYTPEHHSS U sIJIepHasl.

2. YeMy paBHa KHHETHUYECKAs! SHEPTHUS TPU BPAIIATEIILHOM JIBI)KEHUH Tena?
2 k- 2
)W =" o)W =—;
L1? ‘w?
B)W:T, I‘)W:](:.
3. Yemy paBHa pabora Tena?
a) A=W+ W, 0) A = W;
B)A=VVH, F)A=W1_W2.
4. Kaxkyro BenmmumHy Ha3pIBatOT MOMEHTOM MHEPIUH Tea?
) M=F-r, 6)] = XiLi(m; - 17);
B)] =m-r? NnM=]-e.
S. Kakumu enmHunaMu usmepsieTcss MOMEHT MHEpLUHU Tena?
a) KIMm; 0) Kr M2 B) Kr/M; T) KI/M.
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6. Kak nBukercst rupsi B ycTaHOBKE?'
a) paBHOYCKOPEHHO;
0) ¢ IEpeMEHHBIM YCKOPEHUEM;
B) paBHO3aM€/JICHHO;
I') paBHOMEPHO.
7. Yemy paBHa paboTa rupu MPOTUB CUJ TPEHUS?
a) U3MEHEHHIO NMOTEHIIUAILHOW YHEPTUHU TUPH;
0) MOTEeHIIUAILHOM YHEPTUHU THPH;
B) KHHETUYECKOM SHEPTHU THPH;
B) KHHETUYECKON PHEPIHH KoJleca.

8. Kak 3anuiiercs 3aK0H COXpaHEHUs SHEPTUM JUIsl HAIEH YCTaHOBKU?
mv? | Jw? : Jw?,
aym-g-hy =——+—+F"hy; o)ym-g-hy = —,
mv? w2 m-v?
Bym-g-h, = . ]2; rym-g-h; = >

«['panynpoBka TepMonapbl U ONpeaeieHue €€ yIenbHONU TEPMODICH.
Bapuanr 1.
1. B uewm 3akirouaeTcst TepMO3IEKTPUUECKUE SIBICHUS?

a)  Bo3HUKHOBeHHEe Tepmo-ODJIC B 3aMKHYTOH ILiemu, COCTOAIIEH M3 JBYX pasHO
POIHBIX METAJIJIOB, MECTA UX CIIOEB MOJIEPKUBATH IIPU Pa3HOUN TeMmeparype;

6) BO3HHUKHOBCHHUC TCPMOCOIIPOTUBJICHUA B IIPOBOAHUKCE;

B) BBIJICJICHUC HCKOTOPOI'O KOJHMYCCTBA TCIIAa B CBasdAX IIPU IMPOXOXKICHHHU TOKa IIO LCIIH,

COCTOSIIICH U3 IBYX Pa3HOPOIHBIX METAJLJIOB.
2 PaGota BbIX0/1a 271€KTPOHA - ITO:

a) paboTa, KOTOPYIO COBEPIIAOT 3JEKTPOHBI MPH MEPEXO0/IE U3 BAICHTHOW 30HBI B 30HY

TPOBOJIMMOCTY,

0) paboTa, KOTOPYIO COBEPILAET AIEKTPOH MPH MEPEXOJIE C OAHOTO IHEPIrETUYECKOTO YPOBHS

Ha JIpyrou;

B) HaWMEHBINAs SHEPIHsl, HEOOXOIUMAst AIEKTPOHY VIS €T0 YIAJICHUS U3 METAT B BaKyyM.
3aBucur M paboTa BBIXOJA OT XHUMHUYECKOM TPUPONBI METalla U COCTOSIHUSL €0

TIOBEPXHOCTH?
@) 3aBHCHUT OT 000MX (haKTOPOB;
0) 3aBHCHUT TOJILKO OT XUMUYECKOW MPUPOIBI METAIIA;

B) 3aBHCHUT TOJIKO OT COCTOSIHUS IOBEPXHOCTH.

4. Uro npencramnsier codboit Tepmomnapa? Tepmoriapa - 310:
a) COEIMHEHUS Pa3HOPOIHBIX MPOBOJIHUKOB,;
0) npubop st mpeodpa3zoBaHUsI TETIOBON SHEPTUH;
B) 3aMKHYyTas LIeMb U3 IBYX Pa3HOPOIHBIX METAIJIOB.

5. Co3/aer 11 KOHTaKTHAs! pa3HOCTh MOTEHITUATIOB dJIEKTPHUUECKHIA TOK?
a) CO3IaeT ;
0) He co3maeT, T.K. TOTEHIMAIbl TOYEK, B KOTOPBIX  HAXOJIITCS
CMOCOOHBI MEHSITH CBOE COCTOSIHUE, OIMHAKOBBI;
B) CO3/a€T JIUIIb BTOPUYHYIO AJIEKTPOHHYIO IMUCCHIO.

6. YeM 00ycnoBieHa BHEIIHSS KOHTAKTHAS Pa3HOCTh MOTEHIIUAIOB?
a) pasnuyueM padoT BBIXO/Ia CBOOOIHBIX AIIEKTPOHOB U3 METAILIA;
0) pa3HBIM 3HAYCHUEM BHYTPEHHEH SHEPIHU;
B) nekictBueM BHemHel DJIC.

7. Ot yero 3aBucuT BennumHa TepMo-2/1C Tepmonapsi?
a) OT TeMIIepaTypbl M pa3MepOB TEPMOIIAPHL;

JJIEKTPOHBI,

0) OT pa3HOCTH TeMIlepaTyp CJIOEB W OTHOIICHHS KOHIIGHTPAI[MHM SJEKTPOHOB B METaJlIaX,

00pa3yroLmx TepMonapys;
B) OT CONPOTHBJICHUS U TEMIIEPaTypBbI.
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8. Uemy paBna Tepmo-2O/IC B 3aMKHYTOH 1IEMH, COCTOSIIEH U3 HECKOJILKUX METAIIOB, B3STHIX MPU
OJIMHAKOBOM TemrepaType?
@) CyMMe€ KOHTAKTHBIX pa3HOCTEH MOTEHIIUAIOB BCEX CIIACB;
0) Hyio;
B) OCCKOHEUHOCTH.

«OnpeneneHne KOHIEHTPALUHU caxapa B BOJAHOM PACTBOPE MPH ITOMOIIH HOJISPUMETPaN
Bapuanr 1

1. Kakoe BEILIECTBO Ha3bIBACTCS ONTUYECKHU AKTUBHBIM?
a) crlocoOHOE MMOBOPAYMBATh IJIOCKOCTD MOJISIPU3ALUY;
0) N30TPOITHOE BELIECTBO;
B) 00J1a/1a10111e€ CBOMCTBOM JBOMHOTO JTy4ETIPETOMIICHHSL.
2. Ecam cBeT monspH30BaH IO KpPYry, TO KOHEL BEKTOpa HAmpsHKEHHOCTH
AIIEKTPUYECKOTO TOJIS:
a) KoJIeOJIeTCsl B OJTHOM TIJIOCKOCTH;
0) ONUCHIBAET OKPY)KHOCTH;
B) OIMCHIBAET AJLIUIIC.
3. Kakoe 3 cooTHOmeHn# cooTBeTcTBYeT yriry bprocrepa? Cymma yriios:
a) MaJeHUs U OTPAKEHUS 90°;
0) majieHust ¥ MPeIoMIICHUS 80°;
B) OTpaskeHUs U npenomieHus 90°.
4. Kakue ¢akTopsl BIUSAIOT HA BETMYUHY YACITHHOTO BPALICHHUS JAHHOTO BEIIECTBA?
a) HUKaKue, 5TO BEIMYMHA TIOCTOSIHHAS;
0) KOHILIEHTpAaLKs PacTBOPa U JUIMHA CTOJ0A KUAKOCTH;
B) BIMSIFOT TEMIIEpaTypa U JUIMHA BOJIHBI CBETA.
5. THTEeHCUBHOCTD CBETA, MPOXOMASIIETO Yepe3 MOISPU3aTOP M aHATH3ATOp, ONPEACISIOT
1o popmyie: | = lg cos?p. Uro o3nauaer Bemmanna lo?
a) MHTCHCUBHOCTh CBETa, MAJAlOIIEr0 Ha AaHalu3aTop, paBHAs IOJIOBUHE
MHTEHCUBHOCTH €CTECTBEHHOTO CBETA;
0) HTHTEHCUBHOCTh €CTECTBEHHOT'O CBETA;
B) MHTEHCUBHOCTb CBETa, a/IAI0IIETO Ha MOJIIPU3aToP.
6. B ontndeckn akTHBHBIX BEIIECTBAX:
a) CKOPOCTH BOJTH, MOJISIPU30BaHHBIX IO MTPABOMY U JIEBOMY KpPYTY, OJTMHAKOBHI;
0) MOJIEKYJIbI CHMMETPUYHBI;
B) MOJIEKYJIbI aCUMMETPHYHBI.
7. [Tnocko monsipu30BaHHBIN CBET MOXKHO MOIYYUTh:
a) MPOIYCTHB €CTECTBEHHBIH CBET Yepe3 HUKOJIb;
0) mpu OTpaXeHMM CBeTa OT TpaHULBl pasfena ABYX AMIJIEKTPUKOBy €CIU
yTOJI TTaJIeHHsT OOJIBIIIE TIPEIETBHOTO;
B) IIPH OTPAKEHUU CBETA, €CIIM yroJ NMajieHus paBeH yriy bproctepa.
8. Ilnmockoctu monsipu3aluu OOBIKHOBEHHOTO U HEOOBIKHOBEHHOT'O JIyUYei, BXOJSAIINX U3 OJHOTO
KpHUCTaIIa:
a) MapaJijiesIbHbI IPYT IPYTY;
0) meprneHIuKyISIpHbI IPYT IpYTY;
B) MEPIEHIUKYISPHBI TTTABHOMY CEYEHHUIO KpHCTaIa.

7. YueOHO-MeTOAUYeCKOe U MH(OPMAIHOHHOE o0ecreyeHHe TUCIUIIHHbI

a) OCHOBHasI JIUTEpPaTypa
1. PoraueB, H. M. ®wusuka. YueOHBIH Kypc I CpeaHero mnpodecCHOHaTbHOTO
oOpaszoBanus / H. M. Poraues, O. A. JleBuenko. — 2-e u3n., crep. — Caunkr-IlerepOypr : Jlanb,
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2023. — 312 c¢. — ISBN 978-5-507-45581-2. — TekcT : 37eKTpOHHBIH // JlaHb : 31€KTPOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/276449

2. MMunckwmii, A. A. ®uszuka : yueOnuk / A.A. [Munckwuii, ['.}O. I'pakoBckuii ; moa oo
pen. FO.M. Jluxa, H.C. IlypeimeBoit. — 4-e¢ uzn., ucnp. — Mocksa : DOPYM : UHOPA-M,
2023. — 560 c¢. — (Cpemnee npodeccuonanproe oopazosanme). - ISBN 978-5-00091-739-8. -
Tekcr : anekTponnbiii. - URL: https://znanium.com/catalog/product/1968777 (nara oOparieHus:
28.04.2023). — Pexxum A0CTyIA: 110 MOATMUCKE.

3. TapacoB, O.M. ®usuka [DneKTpoHHBIN pecypc] : yueObHoe nmocodbue / O. M. Tapacos.
- OnektpoH.naH. - MockBa : ®OPYM, 2019. - 432 c. - (Cpeanee mnpodeccuoHaIbHOe
obpasoBanue). - Buemnss cepuika: http://znanium.com/catalog/document?id=363555

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

1. I'punkpyr, M. C. JlabGopaTopHblii NPaKTUKyM 0O (HU3UKE I CPEIHETO
npodecCuoHaIbHOTO o0Opa3oBaHus : ydeOHoe mocobue s crno / M. C. I'punkpyr, H. A.
Hogsroponos, 0. . TkaueBa. — Cankr-IlerepOypr : Jlanp, 2022. — 280 c. — ISBN 978-5-

8114-9306-7. — Texkcr : anekTpoHHbIl // JlaHb : 37eKTpoHHO-OMONMHoTeyHas cuctema. — URL:
https://e.lanbook.com/book/221219

2. AxcenoBa, E. H. O6mas ¢usuka. Mexanuka (TJ1aBbl Kypca) : yueOHOE mocodue
st ciio / E. H. AxcenoBa. — Cankr-IlerepOypr : Jlanb, 2020. — 128 c. — ISBN 978-5-8114-
6539-2. — Tekcr : anekTpoHHbIM // JlaHb : 3iekTpoHHO-OMONHMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/148484

3. AxcenoBa, E. H. O6mas ¢usuka. TepmoauHamuka U MoJeKyispHas (unka
(rmaBwl Kypca) : yueOHoe mocobue st crio / E. H. AxcenoBa. — Cankr-IlerepOypr : Jlans,

2020. — 72 c¢. — ISBN 978-5-8114-6537-8. — Tekcr : anexkTpoHHbIN // JlaHb : 3JE€KTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/148482

4. AxcenoBa, E. H. O6mas ¢u3uka. DnekTpuuecTBO U MaruHeTusM (TJaBbl Kypea) :
yuebHoe ocobue s cro / E. H. Axcenoa. — Cankr-IlerepOypr : Jlanb, 2020. — 112 ¢. —
ISBN 978-5-8114-6536-1. — Tekcr : a5ekTpoHHBIN // JlaHb : 3JIEKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/148481

5. AxcenoBa, E. H. O0mas ¢usuka. Konebanus u BomHBI (T71aBbl Kypca) : yueOHOe
nocooue utst crio / E. H. AkcernoBa. — Cankr-IlerepOypr : Jlans, 2020. — 72 ¢. — ISBN 978-5-
8114-6540-8. — Texkcr : anexTpoHHbIH // JlaHb : 3neKTpoHHO-OnbnnoreyHas cuctema. — URL:
https://e.lanbook.com/book/148485

6. AkcenoBa, E. H. O6mas ¢usuka. Ontuka (riaaBsl Kypca) : yueOHoe nocodue ams
cno / E. H. AkcenoBa. — Cankr-IlerepOypr : Jlans, 2020. — 76 ¢. — ISBN 978-5-8114-6538-
5.— Tekcr: onextponHslii / Jlaub : »nekTpoHHO-OMOnMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/148483

7. Anuecann, C. C. Ilpuxnagnas ¢usuka. Teopus, 3amaun u tectol / C. C.
Amnecnun, JI. U. Yepneimosa, I1. I1. MamkoB. — Caunkr-IlerepOypr : Jlans, 2022. — 464 ¢. —
ISBN 978-5-507-44423-6. — TexkcT : »neKTpoHHbIN / JlaHb : 31eKTpOHHO-OMONIHMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/224639

8. Buprokosa, O. B. ®u3uka. D1eKTpu4yecTBO U MarHeTH3M. 3a/lauu ¢ peleHusIMu /
O. B. buproxkoga, b. B. Epmakos, . B. Kopenkas. — 2-¢ usn., crep. — Cankr-IletepOypr :
Jlanp, 2022. — 180 c. — ISBN 978-5-507-44637-7. — TekcT : ayeKTpoHHBbIH // JlaHb :

3IIeKTPOHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/231494

9. Kann, K. B. Kypc o0meii ¢pusuku: yuednoe nocodue / K.b. Kann. — Mocksa :
KYPC: UHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. - Tekcr : anexTpoHHbIi. - URL:

https://znanium.com/catalog/product/1094750 (mara obpamenus: 28.04.2023). — Pexum
JIOCTYTIA: TIO TIOAITHCKE.
10. Bboaynos, E. H. ba3oBblii Kypc ¢u3MKHU: MeXaHMKa, MOJIEKYJspHas (U3MKa,

ANIEKTPOCTATUKA, TTOCTOSIHHBIA SJIEKTPUYECKUM TOK, MAarHETH3M, BOJHOBAS OITHKA, AJIEMEHTHI
KBAaHTOBOM MEXaHWKH, aTOMHOU U siiepHOU Qu3uku [DneKTpoHHBIH pecypc] : yueOnuk / E. H.
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http://znanium.com/catalog/document?id=363555
https://e.lanbook.com/book/221219
https://e.lanbook.com/book/148482
https://e.lanbook.com/book/148481
https://e.lanbook.com/book/148485
https://e.lanbook.com/book/224639

Bonynos, B. M. Hukutuenko, A. M. IleryxoB. - Onekrpon.nan. - Cankr-Ilerepoypr : IIT'VIIC,
2020. - 319 c. - Buemmnssa cebuika: https://e.lanbook.com/book/156026

11.  Ky3neuon, Cepreii HBanoBuu. Bcs ¢usuka nHa nagonu. MHTEpakTHBHBIHA
CIIpaBOYHMK [IaekTpoHHBIM pecypc| : cmpaBounuk / C. W. Kysuenos, K. W. Porosun. -
OnexTpoH.faH. - Mocksa : By3oBckuii yueOHuK, 2021. - 252 c. - (Cpennee npodeccuoHanbHOe
obpasoBanue). - Buemnss cepuika: http://znanium.com/catalog/document?id=369275

B) NporpamMMHoe obecriedenue u MurepHer-pecypcnbl

— Omnepauunonnas cucrema Microsoft Windows

— Oducnsrnii maker Microsoft Office Professional, OpenOffice, LibreOffice

— Ta6muunsiii pegakrop Microsoft Office Excel

— Texkcrossrii penakrop Microsoft Office Word

— Penmakrop npesenranuii Microsoft Office Power Point

— HWnrepuer-6paysep Sunekc.bpaysep, Google Chrome, Mozilla Firefox, Internet Explorer,
Opera

— TIlouroas nmporpamma Mozilla Thunderbird

— IlIporpammsl ans rectupoBanus SunRav TestOfficePro 4.8, KontponbsHO-TecTOBas
cucrema KTC Net 3

— CpencrtBa antuBupycHoii 3amutsl Kaspersky Endpoint Security

— Cucrema ynpasienus o0ydeaneM MOODLE (O0pa3oBatenbHbIil OpTalt) — pexkuM
noctyna: https://moodle.molochnoe.ru/

— DnexTpoHHbIH 6ubnmoreunsiii karaior Web UPBUC — pexum nocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATI
C

— DeKTpoHHbIE OMOINOTEYHbIE CUCTEMBI:
o DOBC JIAHb — pexxum gocryma: https://e.lanbook.com/
o OBC Znanium.com — pexxum jroctyna: http://znanium.com/
o DBC IOPAUT — pexum nocryma: https:/biblio-online.ru/
o OBC ®I'bOY BO Bonoroackas TMXA — pexxuMm gocrymna:
https://molochnoe.ru/ebs/
— Hayunble 6a3bl TaHHBIX:
o Web of Science kommanuu Clarivate Analytics — pexxum goctyma:
http://webofscience.com/
o Scopus — pexxum gocrtyma: https://www.scopus.com/home.uri
o Proquest Agricultural and Ecological Science database — pexwum goctyma:
https://search.proquest.com/
— IlouckoBsie cucteMbl MHTEpHETA:!
o Sluaexc — pexxuM goctyma: https://yandex.ru/
o Pambnep — pexxum noctyna: https://www.rambler.ru/
o TMouck@mail.ru — pesxxum moctyna: https://mail.ru/
o Google — pexum nocryna: https://www.google.ru/
- http://teachmen.ru (Buptyansuas madbopaTopHbie pabOTHI IO GUUKE).
8. MarepuajibHO-TEXHUYECKOE O0ecneyeHne I CHUIIUHbI
Jlst mpoBeieHust J1abopaTOpHOTO MPAKTUKyMa 1Mo auciuiinHe «Dusnkay HE0OX0 MBI
7a0opaTopuu, OCHAILlEHHBIE COBPEMEHHBIM O0OpYIOBaHHEM W NPUOOpPaMH, KOMITBIOTEPHBIE
KJIACChI, MYJbTUMEIUHHOE 000PY0BaHUE I IEMOHCTPAIIMHN YIEOHBIX MAaTEPHAIIOB.

1. JlexmuonHas ayauTopus, OCHAIICHA MYHLTHMGHHﬁHBIM OGOpy,Z[OBaHI/IeM.
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2. KoMIproTepHBIN Ki1acc
3. [lepedeHs 000pya0BaHUS, UCIIOIB3YEMOTO JIJISl JICKIIMOHHBIX IEMOHCTPAIIHIA:

4. Cxambs XKyKoBcKOro

5. BonHoBas mammnHa

6. [IpeoOpaszoBarenb BHICOKOBOJIBTHBIN «Pa3psia-1»
7. CtaHok Amrmepa

8. Mastauk dyko

9. YcranoBka Jj1s1 HAOIIOACHUS SABJICHUSI CAMOUHYKIIMH
10. I'eneparop YBU

11. M3ny4yarouuii IAMOJIb U PE3OHUPYIOIIUN KOHTYP
12. Ucrounuk nutanus [1PK-4

13. OnTruyeckuii KBaHTOBBIN F'€HEPATOP

14. Mynstumetp udposoii ©-4800

Jlabopamopus no mexanuke u MONEKYIAPHOU hu3uke
YcranoBka s onpeiesieHust KodhPuimeHTa TpeHUs CKOJIbXKEHUsI (TPUOOMETP)
VYcTaHoBKa /171 M3y4€HUs 3aKOHOB BpallaTesibHOTo BMKeHus (Maartauk O6epOeka)
YcTaHoBKa 715 U3y4€HUs 3aKOHOB K0JIE0ATENIbHOTO IBIKEHUS (TPY>KUHHBIN MasTHUK )
VYcraHoBKa Ui M3y4YEHHUS 3aKOHOB KoseOaTesnbHOro JBukeHus (MaremaTuueckuil u
060pOTHI>II/I MasITHHKH ).
5. YcranoBka mis onpeaeneHus KodppuureHTa BI3kocTa mo merony Crokca
6. VYcranoBka mna ompezeneHuss KodpOUIUEHTa MOBEPXHOCTHOTO HATSHKEHUS SKUIKOCTH
METO/IOM OTpBIBa KOJIbLIA.
7. YcraHOBKa ISl ONpEAENCHUS OTHOIICHHSI MOJSPHBIX TEIJIOEMKOCTEH ra3a MEeTOJIOM
Knemana-Jlezopma.
8. VYcraHoBKa 1A UCCIEOBaHUS YIPYTHX AedopMaliii TBEpAbIX Tell.
9. YcraHOBKa A7 M3YYEHHUS 3aKOHOB COYIApPEHUS TEI

PO

JlabopaTopus 1mo 3j1eKTpUYeCTBY
YcTaHoBKa /17151 U3Y4EHUS 3aKOHOB TIOCTOSIHHOTO TOKA.
YcTaHOBKa 1Sl ONPECTICHHST YISIBHOTO COTIPOTUBIICHHUS TIPOBOTHHKOB.
YcTaHoBKa 715 TPayupOBKU TEPMOIIAPHI.
VYcranoska Ctena DC-2 11 u3ydeHus paboThl TPEXAIEKTPOIHOM IJEKTPOHHON JTaMITbI
VYcTaHoBKa /17151 U3y4eHUsl pabOThI CEIEHOBOTO U T€PMAHUEBOT0 BHIIPSMUTENCH
YcTaHOBKA /ISl CHATHUS XapaKTEPUCTHK TOIYIPOBOJHHKOBOTO TPHOAA
VYcTraHoBKa Ui ONpeJesieHUs] TOPU30HTAIbHON COCTaBJISIOIIEH MarHUTHOTO TOJS 3eMIIU
(TaHreHc Oyccomn).
8. VYcraHoBka i1 npoBepkH 3akoHa OMa 1 IepEMEHHOT0 TOKa.
9. Ocnmmiorpads

NoabkowhE

JlabopaTopusi mo onTuKe U aTOMHOI (Ppu3nke.
1. VYcranoBka g u3ydeHHs pabOThl (OTOIIEMEHTOB NPUMEHSIEMBIX B HPOMBIIIICHHOM
anekTponuke (Cteng 9C-5).
2. YHuUBepcaJlbHBIH MOHOXpoMaTtop YM-2
3.  YcraHoBKa ais moxydeHus kojern HeroToHa
4. Cnexrpomerp CD-46
5. VYcraHoBka i ONpeeNeHusl JJIMHBI CBETOBOW BOJIHBI (TOHUOMETP, AU(pPaKIUOHHAsS
peleTka).
6. YcraHOBKA ISl CHATHUS XapaKTEPUCTHK (POTOIIEMEHTA
7.  Ontuueckuit nupomerp OIITNP-17.
8. Caxapumerp CY-4
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9. Pedpaxkromerp NPD-22

9. O6ecneuyenne oopazoBanus aJs jqui ¢ OB3

Jiis obecniedeHust 00pa30BaHUS WHBAIHIOB W JIUIl C OTPAHHMYEHHBIMUA BO3MOXKHOCTSIMH
3I0pOBbSl peaNn3alus AUCLHUILUIMHBI MOXET OCYLIECTBIATHCA B aJalTUPOBAHHOM BHU[E, UCXOJ
U3 HHIUBUIYaTbHBIX TMCUXO(U3MUECKUX OCOOCHHOCTEH ¥ TI0 JUYHOMY 3asiBICHUIO
o0yJaromerocs, B 4aCTU CO3aHUS CIICUATbHBIX YCIOBUH.

B cnemnuanbHbie yCIOBUS MOTYT BXOAMTH: MPEIOCTAaBICHUE OTACIBHOM ayJUTOpPHUH,
HEOOXOUMBIX TEXHHYECKHUX CPEACTB, IPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIETO HEOOXOAUMYIO
TEXHUYECKYIO MTOMOIIb, BEIOOP (DOPMBI TIPEOCTABIICHUSI HHCTPYKIIUU IO MOPSIAKY MPOBEICHUS
TEKYLIEro KOHTPOJISI M HPOMEKYTOYHOM aTTecTallMd, MCIOJb30BAHUE  CIELUATbHBIX
TEXHUYECKUX CPEJICTB, IPEAOCTABIICHUE MTEpEPhIBa JIJIsl TpUEMa MUIIH, JIEKAPCTB U Jp.

Jns v ¢ orpaHMYEeHHBIMH BO3MOYKHOCTSIMU 370POBbsI IIPEAYCMOTPEHA OpraHu3aius
KOHCYJIbTALIUH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

Y4eOHO-MeTOUYECKHE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaroImUXCs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3710p0Bbs (OB3) mpenocrapisioTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBBS U BOCIIPUITHS UH(POpMALIUU:

Jyist i1l ¢ HapyIeHUsIMH 3PEHUS:

— B IIe4aTHOU popme yBeIMUEHHBIM MIPUPTOM,
— B hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JInst an ¢ HapyleHUs MU ONIOPHO-JBUTaTEIbHOrO anmnapara:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.
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