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PaGouas nporpamma AucUUIUIMHBL «DH3HKA» 1A 00yHaIOUIMXCsl M0 CHEUHAIbHOCTH
04.05.01 dynpaMenTanbHas W MPUKIAIHAs XUMHS, COCTaBlieHa Ha ocHoBanuu DenepaibHOro
rOCYIapCTBEHHOr0 00pA30BaTE/ILHOTO CTAaHIApPTa BBLICIIEr0 OO0pA3oOBaHHUs — CICHHATIUTET IO
crieunanpioctu 04.05.01 dyngameHTanbHas U NpUKIanHas XUMUsS, YTBEPKICHHOTO MPHUKA3oM
MunuctepeTsa obpasosanus 1 Hayku Poccuniickoit @enepannn ot 13 mona 2017 r. Ne 652 (¢
u3M. 1 JjoI.), [lopsiika opraHu3allii U OCyLIeCTBIIEHHs 00pa3oBaTeIbHON MESTEILHOCTH 110
00pa3oBaTe/bHLIM  MpPOrpamMmaM  Bbicirero o6pa3oBanusd — TnporpamMmam Oakanaspuara,
nmporpaMmam - CrielMajuTera, [porpaMMaM — MaruCTpatypbl,  YTBEPXKISHHOIO  MPHKA3OM
MuHucTepeTBa Hayku M Bbiciero o0pasoanus Poccuiickoit ®enepaunn ot 06 anpesst 2021 r.
No 245 (¢ u3M. ¥ J1011.), B COOTBETCTBUH C yUeOHBIM MJIaHOM, YTBEPKACHHBIM Y UCHBIM COBETOM
OT'BOY BO «Jloul'Y» ans nabopa 2024 rona.

Pazpaborunk: >

noueHT Kadeapel oOmed (QU3MKKA ¥ AHAAKTHKH %%

bu3nky, ka1 QU3.-maT. HayK : ~" MLK. Kosnosckas
JI0oUeHT Kadelpbl o0mmed (H3MKM U IHIAKTHKH ﬁ?/

(pusuky, KaHa. QU3.-Mar. HayK 0.C. CyxopyxkoBa

PaGouast mporpamMma yTBepik[AeHa Ha 3acedaHud kadenpbl oOuiedl (U3NKH M IHIAKTHKH
hU3MKH.
ITpotokoin ot 26.03.2024 r. Ne _12

3aBeyonini kadeapoi W A.B. besyc

COI'NMACOBAHO: :

S
Jlekan xuMu4eckoro (pakyyibTeTa [ - C.I'. baxTtun
28.03.2024 r.

YyeOHno-MeTOANYICCKAass KOMUCCUS XUMHUYECKOI0 (baKyaneTa

[Iporoxon ot 27.03.2024 r. Ne 2.
[Tpencenarens ZEl 2 P.U. Jlpira

PyKkoBo 1Tel/1b OCHOBHO#H NMpoecCHOHATbHOM

o0OpazoBare/ibHON MPOrpaMMbl, , )?)77(;/”

KaHa. XuM. HayK, J10L. (A — O.B. bapanosa
28.03.2024 r. .
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1. TpeGoBanus K mpeaBapUTEIHLHON MOATOTOBKE OOYYAIOIIUXCS, MPEANICCTBYIOIINE
Y COMYTCTBYIOIIME TUCHUIIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS NU3yUYECHHUE TaHHOM:

6a3oBasi MOJArOTOBKA 10 airedpe, TeoMeTpur U pu3nke B 00bEME MPOrpaMMbl CpeaHen
LIKOJIBI;

JTUCIUILTAHBI IPOrpaMMbI OakanaBpuara: anredpa, aHaIUTHIeCKasi TeOMETPHSL.

1.2.  JlucuMIuIMHBI, KypcOBbIe pabOThl M MPAKTHUKH, JJII KOTOPBIX OCBOSHHE TAaHHOM
JTUCITUTUIMHBI HEOOXOIMMO KaK TPE/IIIeCTBYIOIIEE:

dusnyeckas XUMHI, XUMHUYSCKast TeXHoIorusd, KBaaToBas xumust, Ou3ndecKkue METO b
uccienoBanuii, OCHOBbI HAYYHBIX UCCIIEIOBAHUMN.

2. OIMMCAHUE JMCHUITIMHBI

2.1.  OOmas xapakTepuCTHKa

HanmenoBanue nokazarens 3HavyeHHe noKa3aresis
HazBanue oO6pa3oBareiabHOI porpaMMbl 04.05.01 Xumus (Ilporpamma crienuanurera:
@dyHaamMeHTaIbHas ¥ PUKJIaAHAs XUMHSI)
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.b. ®usuka
y4eOHBIM MJIAHOM
YacTs 00pa3zoBaTenbHON TPOrPAMMBI bazoBas yacTtp
KosmgecTBo 3a4eTHBIX €MHMIT / BCETO YacOB 16 /576

2.2.  Pacmpenenenue yacoB 1o opMam U NepruoaaM 00ydeHHUs

OO011e€e KOJIMYECTBO YaCOB
o £ CaMOCTOSI-
dopma 2 | @ .
= g JeKnu- | jJabopa- | MpakTH- | TEIbHOM dopma
00y4eHus N BCETO
154 OHHBIX | TOPHBIX | YeCKuX | paboThHI + KOHTPOJIA
KOHTPOJTb

Ounas 1 1 17 34 — 93 144 3a4eT
QOunas 1 2 30 30 — &4 144 3a4eT
Ounas 2 1 34 34 - 76 144 3a4eT
Ounas 2 2 34 34 — 76 144 3K3aMeH
Oumnast, Bcero 115 132 - 329 576

3. [EJU JUCHUTUIAHGI

@opMUPOBAHHUE y CTYACHTOB HAYYHOrO0 NOAXOJA, U3YUYCHUE BAKHEUIIUX IOHATUH U
Mojienel (pU3UKH; MOJy4eHne CTyACHTaMU MPEACTaBIECHUS O MOCTAHOBKE 3a/1a4 B COBPEMEHHOMN
¢u3uke u wmeromax ux Qopmanuzanuu. PopMHUpOBaHHE 3HAHUKW W YMEHHH CTyJleHTa,
HEOOXOJUMBIX U JOCTATOYHBIX JUIsl MOHUMAHUS SIBJICHHUM, U MPOLIECCOB, KOTOPBIE IPOUCXOMST B
IIPUPOJE, TEXHUKE

4. KOMITETEHIHN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHIA KOMIIOHEHTA OBPA3OBATEJIbHOU ITPOI'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUN A

Komnerenuuu ‘ WNupukaTopsl ‘ PesynbraTsl 00ydyeHus




OIIK-4. CnocobeH
TUTAHUPOBATH
paboThI
XUMHYECKOMN
HaIpaBJIEHHOCTH,
o0OpabaTbIBaTh U
WHTEPIPETHPOBATH
MOJTy9YEeHHBIC
pE3yIBTATHI C
HCIIOJIb30BaHUEM
TEOPETHUECKHUX
3HAHUU U
MPaKTUYECKHUX
HABBIKOB PEIICHHUS
MaTeMaTUYECKHX U
buznyecKux 3a1a4

OIIK-4.1 OIIK-4.1.1. Bmameer ocHOBaMH TEOpHH,

Hcnons3yer KOTOPBIC COCTABIISIOT PO Kypca «Dusnkay;

0a30Bbl€ 3HAHUS B OIIK-4.1.2. 3HaeT OCHOBHBIE TOHATHUS W

obnacTu MeTOAbI (PU3UKH, POJIb U MECTO (pU3MKH B 0OIIEH

MaTEeMaTHKU U €CTEeCTBEHHOHAYYHOU KapTuHE MHUpa

bu3uKu pu OIIK-4.1.3. Ywmeer MIPUMEHSTh

TUTAHUPOBAHUH CHelnualbHble Hay4YHble 3HAaHUS B T.4. B

paboT XMMHUYECKON | MpeaIMETHOI obIacTu

HAIPaBJIEHHOCTH

OIlK.4.3 OIIK-4.3.1. 3Haer OCHOBHBIE IPHEMBI

WuTepnipetupyeT | IpoBeACHHs] HAYYHBIX MCCIEIOBAHUM (PU3NUECKUX

pe3yabTaThl 00BEKTOB.

XUMHUYECKHUX OIIK-4.3.2.YMeeT HCNOIB30BATH 3HAHHE

HaOII0ACHUH C (GU3UKN Ha MpaKTHKE; pelIaTh 3aauu N0 Gus3nke u

HCIOJIb30BaHUEM UCIIONB30BAaTh  pPELICHUS s YIUIyOJIGHHOTO

buznuecKux MOHUMAaHUS 3aKOHOB TIPUPO/IBI.

3aKOHOB U OIIK-4.3.3. Bnaneer METOIaMU

NpeCTaBICHUN yTIyOJIeHHsI U COBEPIICHCTBOBAHMS CBOUX 3HAHUI
no ¢Qusuke U UCHOJIB30BAaHUS HX B CBOEH
npohecCHOHATBLHON e TEIBHOCTH

3. ITPOTPAMMA JJUCITATTJIMHBI

HasBanue templ

Kparkoe conepskanue TeMbl (BOIIPOCHI TEMBI)

Paszgen 1. Mexanuka

Kunematuka

Cesi3p  (u3MKM C JApyruMu Haykamu. KuHemaThka TOYKH.
Cucremsl otcuera. Tpaekropus, nepememnieHue, myTb. CKOpPOCTb.
Yckopenue.

Bunp! nmxenus

[IpsiMonuHetHOE paBHOMEPHOE M PAaBHOYCKOPEHHOE JBH)KEHHE.
KpuBonuueiiHoe  JIBUKEHHE. Kunematuka  JIBMXKEHUSA o
OKPY’KHOCTH.

Jnnamuka

Cuna u macca. 3akonbsl HetoTona. MImmysibe. 3aKOH COXpaHEHUS
nMIynbca. Llentp macce.

Bunwr cun

I'paButanimonneie cuibl. Cuia BCEMUPHOTO TATOTEHUS. 3aKOH
Bcemupnoro Tsarorenust. ['paBuranmonHas mnoctosiHHas. Cuna
Tsbkectd. Bec Tenma. Hesecomocts. Ileperpyska. Bec Tena,
JNBIKYIIETOCS C YCKOpEHHEM. JIBHJKEHHE Tena IOoJA JEUCTBUEM
cunbl TsokecTH. CBOOOMHOE TMajmeHue. YCKOpPEHHE CBOOOIHOTO
najeHus. MckyccTBeHHble criyTHUKHM 3emid. [lepBast kocMuueckas
CKOPOCTb.

Hedopmarus. Cuna ynpyroctu. JIBHKeHHE MO ACHCTBHEM CHIIBI
yIpyroctu. 3akoH ['yka.

Cuna tpenus. Tpenue nokos. Cuna TpeHMsI CKOJbXEHUA. TpeHue
kaueHus. Koadurment tpenms. [[BmwkeHue Ten Mmoj NEeWCTBHEM
HECKOJIBKUX CHJL.

[IpeobpazoBanus ["anumnes. 3akOHBI ABMKEHUS B HEMHEPIIMATBHBIX
cucremax orcuéra. Cunsl nnepuuu. Cuna Kopuonuca.

Cratuka

PaBHOBecue Ten ¢ 3aKkperuieHHOM Ochbio BpamieHus. [lmedo cuiibl.
Mowment cunbl. lIpaBuno momenrtoB. lLlenTp TskecTH. Phruar.
YcnoBue paBHoBecus pblyuara. Ilapa cui. Buabl paBHOBecHs Tell.




Bbnoxkwn.

Kunemarnka u guHaMHKa
TBEPJOTO Tesa

Kunematuka tBepmoro tena. BpamieHue TBepaoro Tena BOKpPYT
HENOJBWXHOM ocu. MomeHT wuHepuuu. Teopema [roiirenca-
[lIreitnepa. OCHOBHOE ypaBHEHME JIWHAMUKH BpallaTeIbHOIO
NBUKEHUS TBEPAOrO Teja. 3aKOH COXpPaHEHUs MOMEHTa MMITYJIbCa.
KuneTtnueckas sHEprysi BpalllaroIerocs Tena.

Pabora u sHeprus

Mexanunueckasi pabota. DHeprus. [loTeHIManbHas U KHHETHYECKas
sHeprus. [loTeHuumanbHble CHIBl. 3aKOH COXPAHEHHWS SHEPrUU B
MexaHuke. Teopema 00 U3MEHEHMHM KHHETHMYECKOW JHEPTHUU.
Teopema 00 yObuM MOTEHIMAIBLHON SHEpruH. MomHOCTh. CBs3b
MEXJ1y MOULIHOCTBIO M cKopocThlo. IIpeBpamieHue sHeprum u
ucnojib3oBanre MaimuH. [Ipocteie mexanusmel. KIIJ[ mMamuma u
MEXaHHU3MOB. «30JI0TO€ TPABUJIO» MEXAHUKHU.

Mexanuka >KHOKOCTEH U
ra3oB

JaBinenne u cuia gaBieHus. JlaBiaeHwe, co3mgaBacMoOe ra3aMu.
Atmoctepnoe  naBiaenue. Omnbir  Toppuuennun. W3mepenue
aTMoc(epHOro JaBleHUS U €ro 3aBUCHUMOCTh OT BBICOTHI.
bapomerp-anepoun. Manomerpsl. 3akoH Ilackans 11 sxuakocTen u
razoB. JlaBieHWe IKUIAKOCTM HA JHO H CTEHKH COCYyJa.
Coobmatomuecs: cocyapl. [IpuHINIT yCTPOHCTBA THAPABIMYECKOTO
npecca. Hacocel. BeiTankuparomas cwia. ['mapocratuueckoe
B3BEILIMBAaHME. 3aKOH Apxumeza. Y ClIoBUs IU1aBaHus Ten. BonaHbri
Tpancnopt. Bo3ayxoriaBanue.

Ilone  ckopoctei, JuHUM W TpyOKM TOKa  YpaBHEHHS
HEpa3pbIBHOCTU. YpaBHeHUE Ouiepa. YpaBHeHue bepHymm.
BsizkocTh. /[BUKEHUE TEJ B dKUJIKOCTH.

MexaHnueckue KoyieOaHus
" BOJIHBI

KonebatenpbHoe nBwkenue. BayTtpenHue cuiabsl. CB0OOOIHBIE
KoneOaHus. YCIOBHS BO3HUKHOBEHHUS CBOOOJHBIX KOJEOAHUHU.
lapmonnueckne  KojeOaHwMs. VYpaBHeHHEe  TapMOHUYECKHUX
konebanuii. CwmelneHue, aMIUIUTyJa, MEPHUOA, 4YacToTa, ¢asa,
HavanbHast  ¢da3a  kosieOaHuid.  BeIHYyXHeHHBIE  KOJieOaHUSI.
MaremaTnuecKuii MasTHHK. /J[MHaMuKa K0Je0aTeIbHOrO ABIKCHHUS.
[Tepuon komebanuii MaTeMaThyeckoro MasTHUKaA. [IpeBparieHue
SHEPTUM NPU TAPMOHUYECKUX KoleOaHusx. [IpyKUHHBINH MasTHUK.
OU3NYECKUI MAATHUK.

Buemnue cunbel.  3aryxapmue  KoneOaHuS.  BwIHyXIeHHBIC
koneOanus. Pezonanc. CrnioxxkeHue KoneOanuidi. YIpyrue BOJTHBI.
BonnoBsle siBnenus. PacnpoctpaneHne MexaHMYeCKHX KoJeOaHuit
B ynpyrux cpeaax. [lonepeunas Bonna. [IpononsHas BosHa. JjinHa
BOJIHBL. CKOpOCTh BONHBI. CBSI3b JIMHBI BOJHBI CO CKOPOCTHIO €€
pacmpocTpaHeHUs W TEPHOJAOM (YacTOTOM). 3BYKOBBIC BOJIHBI.
HWcroynnkn ¥ IOPUEMHUKM 3ByKa. XapaKTepUCTUKH 3BYKa.
Pacnpoctpanenne 3Byka B pasnuuHbiX cpemax. CkopocTh
pacmpocTpaHeHus 3ByKa. My3bIKaabHble 3BYKM U IIYMBIL.
I'poMmkocTh 1 BbicOTa TOHA. OTpakeHHE 3ByKa. IX0. AKYCTUUECKUI
pe3onanc. Bocnpusitue 3Byka uenoBekoM. MH(pa- u ynbpTpazByKku
U UX IpUMeHeHue. BiusiHue 3ByKOB Ha KUBbIE OpraHU3MBI.

Teopust OTHOCUTENBHOCTH

[locTynarel (MpUHLMIBI) TEOPUU OTHOCUTEIBHOCTH OWHINTEHHA.
CkopocTh cBeTa B BaKyyMe€ Kak IpeJesbHas CKOPOCTh Iepeaadu
curHanaoB. OCHOBHbBIE CIIEACTBUSI TEOPUU OTHOCUTEIBHOCTH U HX
SKCIIEpUMEHTaIbHOE MOoATBepkAeHnEe. OTHOBPEMEHHOCTh COOBITU.
PenATUBUCTCKUN 3aKOH CJIOKEHUSL CKOpocTel. Macca U uMITyJbC B
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TEOPUU OTHOCUTEIIBHOCTH. 3aBUCUMOCTb MAacChl Tejaa OT CKOPOCTH.
Macca nokosi. IlomHast sHeprusi cBOOOIHON YacCTHIBI. DHEPTHs
IIOKOSI M KHMHETHUYECKas JHEprus. 3aKOH B3aMMOCBSI3HM MacChl U
JHEPIUH.

Paznen 2. MonexynspHas Qusuka

Ocuossl MKT

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU M HX
ombITHOE OOOCHOBaHWE. bpoyHOBckoe nBwkeHue. JIBmkeHUE u
B3alMOJCICTBME AaTOMOB M MOJEKYJ BEUIECTBA. 3aBUCUMOCTH
CKOPOCTH JBWXKEHUS aTOMOB H MOJIEKYJ OT TeMIIepaTyphbl.
Hupdysusa. KommuectBo BemectBa. IlocrosHHas Aporampo.
Monsipnass macca. Yucno mosekyn. Macca BemiectBa. Macca u
pasMepsl  atromMmoB M Mousiekyld.  Konmenrtpamus.  Cuisl
B3aUMOJIEUCTBUS MoOJIeKyd. CkopocTh Mosiekyn rasza. CpenHss
KBaJlpaTU4HAsl  CKOPOCTb  TEIUIOBOIO  JIBWJKEHUS  MOJEKYIL
Pacnpenenenue wmonexkyn mno ckopoctaMm. Ombir  [lTepna.
Temneparypa u TemioBoe paBHOBecHe. M3mepeHue TeMieparypbl
(TepmoMeTprl).  AOCOMIOTHas ~ TepMOJAMHAMHUYECKas  IIKaia
Temreparyp. AOCOMIOTHBIA HyNb. MOJIEKyIsIpHO-KMHETUYECKUI
cMbicn  temneparypel. IlocrosnHas  bonsumana.  TemioBoe
pacUIMpEeHHe TBEPIbIX U KUIKUX TEIL.

OcuoBel MKT nneannHOro

rasa

CgoiictBa r1a3oB. HMpaeanpHbiii ra3. (OCHOBHOE YypaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKOW TEOpUM UJCANbHOrO0 ra3a (BBIBOI).
JlaBienne raza. YpaBHEHUE COCTOSIHUS MACAJIbHOTO  rasa.
YHuBepcanpHas rasoBas IOCTOsiHHas. HM3ompouneccsl B raszax.
["a3oBbIe 3ak0HBI. 3aKOH ABoraapo. 3akoH JlanpToHa

SIBrenus nepeHoca

OneMeHTapHas Teopus U olliee ypaBHEHHE IIPOLIECCOB NIEPEHOCA B
razax. Juddysus, BHyTpeHHee TpeHHUe, TEeIUIONPOBOJAHOCTb.
3akonsl ®uka, HeioToHa, @ypse.

TepMmoauHamMuka

TepmonnHaMmuka. OCHOBHBIE 3aKOHBI M METOJbI TEPMOIMHAMMKHU.
Tepmoannamuueckas cucrema u TEPMOJINHAMUYECKOE
paBHOBecue. PaBHOBecHble mpouecchl. PaboTra M KOJIMYECTBO
TeIoTel. BHyTpeHHsss d3Heprus. J[Ba cmocoba W3MEHEHUs
BHYTpeHHel sHepruu. PaGora B TepmonumHamuke. TermnooOmeH
(remnonepenaya). Buasl Teronepenaun. BHyTpeHHsS sHeprus
UAcAIBHOTO raza. I Havano TepMoaMHaMUKH. TEeNI0eMKOCTh Tell.
TenmnoeMKoCTh MACANBHOIO Ta3a IPU Pa3IMYHBIX HM30MPOLECCaX.
Anunabatnyeckuit mnponecc, ypaBHeHue Ilyaccona. M3meHeHue
TeMIepaTypbl atMochepsl ¢ BbicoToM. PacnpocTpaHeHue 3Byka B
razax. [lonurponuueckuil mpouecc.

Cratuctudeckas (pusnka

Cratuctuueckass ¢Qusuka. IIpenmer cratucTuyeckod (QHU3HKH.
MornexkyaspHO-KMHETHUECKOEe 3HAaueHue Temreparypsl. JlaBieHue
rasa Ha CTEHKy cocyJa. OHeprus TeIJIOBOIO JIBUXKEHHUS.
Pacnipenenenne »HepruM TEIUIOBOTO JBMXKEHHUS IO CTENEHIM
cBoOoabl. Knaccudeckasi Teopus TEMJIOEMKOCTH MCAIBHOTO rasa U
KPUCTAJUIMYECKUX TeJl, ee HeaocTaTku. [loHsATHE O KBaHTOBOM
teopun. @aykryanuu. TepMoarHAMUUECKUE TOTEHIMAJIBI.

Pacnipenencnue Pacnpenenenne Moisiekys 1o aOCOJIOTHBIM 3HAUYEHUSIM CKOPOCTEH

Makcsemna. (Pactipenennenne MakcBenna). Pacmpenenenue  MoJeKya 1O
3HAYEHUSAM NOTEHLUANbHON dHepruu. Pacnpenenenne Makcsemia-
bonemmana.

II Hayato | OCHOBBI TEPMOJMHAMHYECKON TEOPHH 0OpaTUMBIX U HEOOPAaTHUMBIX




TEepPMOAMHAMHKH.
OHTponus

npoueccoB. TermmoBeie  mammubl, wux KIIJA. II  n#awano
tepmoanHamuku. [{ukn Kapuo u ero KIIJ[. Teopembr Kapno.
MUKpPOCKONIMYECKOE M MAaKPOCKOIHMYECKOE OINUCAHUE COCTOSHUS
cuctemsl. [IpuBenennas temiora. Teopema Kiaysuyca. DHTponus.
HepaBenctBo Knaysmyca. 3akoH BO3pacTaHUsi  SHTPOIHH.
OHTponuss u  BeposATHOCTh. Popmyna bonpinmana wu  eé
BEpOsATHOCTHOE 3HaueHue. Teopema Hepucra. Kputuka teopumn
"renoBoil cmepTu" BeeneHHOM.

PeanbHble ra3nl

OTkJIOHEHHE ra30B OT HJealbHbIX. YpaBHeHHe Ban-nep-Baanbca.
KpI/ITI/I‘-IeCKI/Ie BCIIMYHNHBI. SKCHepI/IMGHTaHBHBIe HU30TCPMBEI.
[Tepecwiiennsiii nap. Ileperperas xxuakocts. BHyTpeHHss SHEPTHs
peajgbHOro rasa.

CBOMCTBA KUIKOCTEN

Kuakoctu. OCOOEHHOCTH CTPOEHUS M TEIMJIOBOTO JBHXKECHUS
JKHUIKOCTEH. [ToBepxHOCTHOE HaTsDKEHHE, ko3 punmeHT
MOBEpXHOCTHOTO HaTskeHus. QPopmyna Jlammaca. Kpaesbie
7 PeKThl, cMauMBaHUE M HECMAaYUBaHUE, KATUJUISIPHOCTD.

CaoiicTBa TBEPBIX Tel

AMopoHble U Kpuctasmueckue —Tena. Pemetku  Bpase.
@dusnueckue THIBI KpUcTawioB. JledexTsl B kpuctamiax. Kuukue
KpucTaysl. OysuiepeHsl

HNedopmarus. Bunel  nedopmaruii.  AOGCOTIOTHOE — YUTHHECHHE.
OTHOocuTenbHOE  yAJIMHEHHE.  MeXaHHM4ecKoe  HalpshKEHHE.
MexaHuyeckue CBOICTBa TBEPABIX TeN: YNPYroCTb, MPOYHOCTb,
IUIACTUYHOCTh, XPYNKOCTh. YIpyras M OcTaToyHas Aedopmanus.
Mopyns ynpyroctu (Moayiib FOura). Cuna ynpyroctu. 3akon ['yka.
Huarpamma pactspkeHus. Ilpenen nponopuuonansHocTu. Ilpenen
yupyroctu. [Imactnunocts. Tekydects. [Ipenen npodynocTh.

dazoBrIe Mepexoabl

dazoBsie nepexoasl. [lonsrue ¢aszpr. dazosbie mepexonst [ u II
pona. CkpsITas TerioTa (a3oBOro nepexosa.

IInaBnenne.  Kpucrammmzauma.  HMcmapenue.  KonaeHcanus.
Hacpiennsit  map.  Henaceimenneii  map.  JmHamuueckoe
paBHOBECHE. 3aBUCUMOCTb JABJICHUS WU IUIOTHOCTH HAaCBILIEHHOI'O
napa oT temmneparypbl. CBOMCTBa HaCBILLIEHHBIX MapoB. PeanbHble
raspl. Kunenue. 3aBUCHMOCTb TEMIEPATyphbl KUIIEHUS KUAKOCTU OT
naBieHUA. AOCOIIOTHas BIIAXHOCTh Bo3ayxa. OTHOCUTENbHAs
BIIQXKHOCTB Bo3yxa. Touka pocsl. [lcuxpomerp. I'urpomerp.
JluarpamMma COCTOSIHMS BELIECTBa, TPOIHas

TOYKA. Kpurnueckas TEMIEPATYPA.

Kputnueckoe COCTOSIHHE BEILIECTBA.

VYpasuenue Kinaneiipona-Knaysuyca.

Pazgen 3. DnexkTpu4ecTBO U MarHeTU3M

DIIEKTPOCTATUUECKOE
0JIe B BaKyyMe

Onektpuyeckue 3apsanbl. 3akoH Kyrona. Dnektpuyeckoe mode,
HanpsDKeHHOCTh  moiisi.  Teopema [Taycca mns Bektopa E.
[ToTeHIMaTBHOCTE 3JEKTPHUECKOTO MoJIsA. TeopeMa O MUPKYJISIAN
Bektopa E. ITorenuuman. CBs3p NoTEHIMaNa ¢ HAMNPSKEHHOCTHIO.
CusoBble InHUM. JIUTI0NIb BO BHEITHEM TOJIE.

[IpoBogHMKHK B | [IpOBOIHUKN B ANEKTPUYECKOM TMoOJie. DIEKTpUYecKas WHIYKIIHS.

ANEKTPUYECKOM I10JI€ [lone BHyTpM MNpPOBOJHUKA. YCIOBHE paBHOBECHUS 3apsioB Ha
MPOBOAHHUKE. DKPAHUPOBAHHE. IJIEKTPOEMKOCTh OTAEICHHOTO
IIPOBOJHMKA M KOHJEHCATOpa. EMKOCTh Garaped KOHEHCATOpOB
MIPH MOCJIEIOBATEILHOM U MapalIeIbHOM COSAMHECHHUU.

DnekTpuueckoe Tmose B | DIeKTpuueckoe mojie B AudiekTpuke. [lodsipuszanus ITuijieKTpuKa




JTUDJICKTPUKE

[lonApHBIE M HENMOJIAPHBIE JUAJIIEKTPUKU. [l0JIApU30BaHHOCTS.
Teopema I'aycca s Bekropa nosisipu3oBaHHocTd. Teopema ['aycca
st Bektopa D. Case mexay Bektopamu E u D. Jlusnektpuyeckas
IIPOHUIIAEMOCTb. CEerHeTodJIEKTPUKU. DHEPIHsl CUCTEMBI 3apsiioB.
OHeprus 3apspKEHHOTO KOHIEHCATOpPAa M AJIEKTPUYECKOTO MOJIA.
OHeprus EKTPUUYECKOTO MOJIs B JUJIEKTPUKE.

[locTostHHBIHI
3JIEKTPUYECKHUIN TOK

Onektpuyeckuil Tok. Cuia, MJIOTHOCTh TOKa. 3akoHbl OMma miid
OMHOpPOMHOTO Yy4acTka 1ienu. CompoTUBIEHUE MPOBOJIHUKOB.
DnekTpoABMAKyIas cuia. 3akoH OMa 111 HEOJHOPOJIHOTO yyacTKa
enu, st 3aMKHYTOM LEIIN. 3akou Jxoyns-Jlenna.
ConpotuBieHue MIPOBOJHUKOB npu MapayieIbHOM n
IOCJICJOBATEIILHOM COCAUHCHUM.

[TpaBuna Kupxroda.

MarunutHoe
BaKyyMe

I10JI€ B

Cunbl, IEHCTBYIONIME HA ABIKYIIMECS 3apsAbl B MAaTHUTHOM IIOJIE.
®opmyna Jlopenua. 3akoH Amnepa. MarHuTHoe moJie 3JIeMEHTa
Toka. 3akoH bwuo-CaBapa-Jlannaca. Cuna B3aumopaencTBus
napaiebHbIX TOKOB.

Teopema I'aycca miig BekTOpa MarHUTHOW MHIyKLUU. Teopema o
nupkyiasauun Bektopa B. Ilone mpsmoro Toka, 1moijie COJIEHOHJA.
KoHTyp ¢ TOKOM B MarHuTHOM mnosie. MarHuTHblii MoMeHT. PaboTa
IpU MEpEeMEIIEHUH KOHTypa C TOKOM B MAarHUTHOM IIOJIE.
MarHuTHbIN HOTOK.

MaruutHoe
BEILIECTBE

I10JIC B

Hamarnmuennocts BeniectBa. TOkM HamarHuuWBaHus. Teopema o
UMPKYJISIMM  HAaMarHM4eHHOCTH B  BewlecTBe. Teopema o
UUPKYJSIMUMA ~ HANPSDKEHHOCTH  MArHUTHOTO  ToJisl.  MarHuTtHas
MIPOHUIIAEMOCTb.

Marnetusm aromoB. [Ina- u mapamarHeTHKH. DeppOMarHeTHKU.
MarsuTHasi SHEprus TOKa. JHEPrus MAarHUTHOTO MOJISL.

DneKTpoMarHuTHas
WHTYKIUS

OnexkrpomarHuTHas uHAyKnus. 3akoH dapanes. [IpaBuno Jlena.
3aKOH ANEKTPOMArHUTHOM WHAYKIMH B Au(depeHnnarbHon
dopme. Cucrema ypaBHeHWH MakcBeiia uisi Bakyyma. SIBieHue
camouHayKIu. MHaykTHBHOCTh. THAYKTUBHOCTH COJICHOUA.

DJIEKTPOMarHUTHHIE
konebanus. IlepemeHHBIN
TOK

KoneGatenpupiii  koHTYp.  CBOOOAHBIE  HE3aTyXamollue U
3aTyXaromue OJICKTPOMArHUTHBIC KOHe6aHI/ISI. BBIHy)KI[CHHBIe
koneOanus. [lepemennsiii Tok. 3akoH OMa JJI IEPEMEHHOTO TOKa.
I/IMHGIIaHC. MOH_IHOCTB, BBIAC/IAOIIAACA B IICTIM NMCPCMCHHOT'O TOKA.

DJIEKTPOMArHuTHOE TOJIE.
DNEeKTpOMarHuTHbIE
BOJIHBI

Tok cmemenus. Teopema o mupkyasiuuu BekTtopa B. Cucrema
ypaBHeHHI MakcBesuia JU1s 3JIEKTPOMAarHUTHOTO TOJIA.
DJIEKTpOMarHuTHble BOJIHBL. BoiHOBoe ypaBHeHue. Ilnockue
AJIEKTPOMAarHUTHbIE BOJIHBL. IlomepedyHOCTh 3IEKTPOMArHUTHBIX
BOJIH. MoOHOXpoMaTH4ecKasi BOJHA. 3aKOH COXPAaHEHHS SHEPTHH
9JIEKTPOMArHUTHOro nosist. Bekrop Ymosa-Iloiitusra.

Paznen 4. Ontuka

I'eomerpuueckass onrTuka.
doromerpus

[IpenmeTt HUCCIIEIOBAHUS ONTHKHU. OcCHOBHEIE 3aKOHEI
reomerpuueckod  ontukd. IIpunnun  @epma. Ilnockoe u
chepuyeckoe 3epkano. Jluaza. Popmyma mmH3BL I[locTpoenue
n300pakeHUi B JIMH3E.

doTomeTpus. ITorok W3JTYyUYECHHUS. CgeroBoi MOTOK.

CDOTOMeTpI/I‘IeCKI/IG BCINMYMHBI M HX CAWHUIIBI (CI/IJIa CBCTa,

OCBEIIEHHOCTb, UHTEHCUBHOCTH). DOTOMETPBI.

OneKTpoMarHuTHas

CeeroBass BosiHa. das3oBas CKOpPOCTb CBETOBOM BOJIHBI B
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pHUpoJa CBeTa

nudiekTpukax. [lokasarens npeaoMieHus.
OHeprus >JIEKTPOMarHUTHbIX BOJIH. Bekrop VYwmosa-Iloiitunra.
WM HTEHCUBHOCTH CBETOBOM BOJIHBI.

WuTepdepenmus cBera

WuTepdepeHys MOHOXpPOMATHYECKHX CBETOBBIX BOJH. CHOCOOBI
HaOmoneHuss uHTepdepeHuun. HHTEeppepeHIMOHHbIE CXEMBI,
MOCTPOEHHBIE TI0 METOAY JMAEJCHHS BOJHOBOTO (poHTa (cxema
IOnra, 6uzepkano ®penens).

WuTepdepenims B TOHKUX MIacTUHKaX. [10710CH paBHOTO HAaKIIOHA.
[Tonoce! paBHoit Tonmuzbl. Konbiia HeloToHa.

Hudpaxius cBera

Hudpaxius ceeta. [Ipuanun [roiirenca-®penens. 3oas1 Dpenens.
Metoapl  anreOpauueckoro W TEOMETPUYECKOTO  CIIOXKCHHUS
ammutya. Judpakous @PpeHens OT KpPYIJIoro OTBEPCTHS, OT
KPYTJIOTO SKpaHa.

Hudpakmus Dpaynrodepa Ha menw. AudpaknuoHHAs pEIIeTKa,
CrexTpasbHble XapaKTePUCTUKHU TU(PPAKIMOHHOMN pEeIeTKH.

[Tonspuzanus

EcrecTBeHHBII W TOJAPU30BaHHBIM CBEeT. Buasl nosspusanuu.
OtpakeHue ¥ MNpeNOMIICHME CBETa Ha TIpPaHULE pas3lena JBYX
IANeKTpuKoB. Dopmynbl  Ppenens. [lonspuzamus cBera mnpu
oTpakeHMM U mnpenomiieHuH. KoadduuueHTsl oTpaxkeHus u
nporyckanusi. CTeneHb Nosipu3alum.

OnTuyeckue CBOWMCTBA aHU3OTPONHBIX cpeld. OnTudeckas och
kpuctaiia. Ilmockass 5sieKTpoMarHuTHas BOJHA B KpHUCTAJLIE.
JIBoliHOE JIydenpesnomiieHre. 3akoH Maimoca.

BzauMmogaerictBue cBeta C
BELLIECTBOM

®da3oBas u rpynmnosas ckopoctu. @opmyia Penes.

HMucnepcus cBera. Knaccuueckas teopust qucnepcun. HopmanbpHas
1 aHOMaJIbHasl IUCIIEPCHSL.

Ilornomenune cBera. 3akoH byrepa-JlamOepra. Bunbl crnexkrpos
noriomeHus. Okpacka Ten. Paccesnue cBera. 3akoH Panes.
Onrtuyeckue siBJIEHUs B aTMOc]epe:

KBanToBas nmpupoja ceera

TennoBoe wu3nydyenue. 3akoH Credana-bompumana. dopmyna
Penes-Jlxxunca.  ®opmyna  IlmaHka i W3JIy4YaTesbHOU
crocoOHOCTH abcomoTHO 4YepHoro Ttena. DotoHsl. Dorodrddekr.
@®opmyna  OiamreiiHa. O¢ddexr Komnrona. KomnroHoBckoe
CMELIECHHUE.

[Tonyxmaccuueckas
TEOpHsI aTOMa

Mogenu atoma Tomcona u Pesepdopna. KoamuecrBennas teopus
paccesaust  Pesepdopna. CrnekrpaiabHble 3aKOHOMEPHOCTH B
aToMHBIX crnekrpax. @Popmyna banemepa. KomOunanmoHHbIH
npuniun Putna. [Toctymarer bopa. TlosicHeHne KOMOMHAIIMOHHOTO
MIPUHIINIIA Putna. DKCHepUMEHTAILHOE IIOATBEPKIEHUE
noctynatoB bopa. Oneir ®panka u I'epuna. Teopuss bopa
BOJIOPOJIONIOAOOHOTO aTOMA.

BomHoBEIE cBoiicTBa |BosmHOBBIE cBoOMcTBa MHKpodacTull. Bomnnabl ae-bpoitnsg. Omnbit

YaCTHIL JHeBuccona u J>xepmepa. Craructuyeckasi MHTEPIpPETALMs BOJIH Je-
bpoitns. [Ipuanun Heonpenenennocty [ eizendepra.

O®usnueckue  npuHOUNLl | YpaBHeHue Illpenunrepa. BeposATHOCTHBIM CMBICI BOJHOBOMU

KAaHTOBOM MEXaHUKH

¢byuknuu.  OmepaTOpHBIE  METOJ B KBAaHTOBOM  MEXaHUKE.
KBantoBanue ¢usnyeckux BenuunH. KBaHTOBaHWE »HEPIUU B
ciydae OECKOHEUHO TIyOOKOM mMOoTeHIHuanbHON siMbl. CBOWCTBa
MOMCHTA UMITYJIbCA YaCTHUIIBI.

CpoiicTBa aTOMOB "
MouieKyJ1. CeKTpbl

KBaHTOBaHNE 3HEPrUH BOAOPOAONOA0OHOTO aTOMA.
Marserusm aromoB. Onbitel lTepHa u I'epnaxa. MynbTUIIIIETHOCTD
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cnekTpoB. CruH. [IpyHINIT TOXKAECTBEHHOCTH OJIMHAKOBBIX YaCTHII.

[punmun  Ilaymun.  OObBsCHEHHWE  NEPUOTUYECKOM  CHCTEMBI

anemenToB /.M. MenneneeBa. DiaekTpoHHas KOHGUTYpaILUs aToMa.

XapakTEepUCTUUECKUE  PEHTIC€HOBCKHE CIIEKTPBI. OHeprus

MOJIEKYJIbl. MOJIEKYJIIpHbIE CIEKTPBHI.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI
6.1. ®opma obyuyeHus — ouHas, kypc — 4, cemectp — 7,8
HaumeHnoBanust pa3enoB u TeM Komiectso Hacos
Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero

Pa3znea 1. Mexanuka 17 34 93 144
Kunematuka 2 6 9 17
Bune nBuxeHus 2 4 9 15
JlnHamuka 2 4 9 15
Bunasl cun 2 4 9 15
Crarnka 2 2 9 13
KunemaTtuka u TuHaMHKa TBEpPAOIO Tea 1 6 9 16
PaGoTa u sHeprus 1 4 9 14
MexaHuKa JKUIKOCTEN U ra30B 1 2 10 13
MexaHuueckue KoneOaHHs U BOJTHbI 2 1 10 13
Teopust OTHOCUTEIBHOCTH 2 1 10 13
Pa3nea 2. Monekyasipuas puszuka u 30 30 84 144
TEePMOIMHAMMKA
OcHoBbl MKT 2 2 7 11
Ocuosrsl MKT uneansHoro rasa 2 4 7 13
SBnenus nepeHoca 4 4 7 15
TepMoauHamMuka 4 4 7 15
Cratuctuueckas (puzuka 2 2 8 12
Pacnpenenenue Makceia. 4 2 8 14
1] Hayas10 TepMOIMHAMUKU. DHTPOIUS 2 2 8 12
PeasnibHbIE Ta3bI1 2 2 8 12
CBoiicTBa XKHUIKOCTEN 2 2 8 12
CBolicTBa TBEPBIX TEJ 4 2 8 14
Da3oBbIe NEPEXOJIbI 2 4 8 14
Pa3zpnen 3. DieKTpU4eCcTBO U MATHETHU3M 34 34 76 144
DIEKTPOCTaTUUECKOE MOJIE B BAKYYME 4 5 8 17
[IpOBOJHUKY B 3JIEKTPUUECKOM I10JIE 3 3 8 14
DIEKTPUUECKOE MOJIE€ B TUNIIEKTPUKE 3 3 8 14
IToCTOSAHHBIN JIEKTPUUYECKUI TOK 4 6 8 18
MarauTHo€ 1oJje B BAKyyMe 4 7 8 19
MarnautHoe 10J1€ B BEILIECTBE 4 2 9 15
DneKTpOMarHuTHas MHAYKIHSI 4 2 9 15
ONEeKTPOMarHuTHbIE KoJIeOaHusl. 4 4 9 17
IlepemeHHBIN TOK
ONEKTPOMarHuTHOE oJIe. 4 ) 9 15
ONEeKTPOMarHUTHbIE BOJIHBI
Pa3znea 4 OnTuka 34 34 76 144
I'eomeTpuyeckas ontuka. DoToMeTpus 3 3 8 14
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DJIEKTPOMArHuTHasi IpUPOJia CBETA 2 3 8 14
WuTepdepenmms cBera 2 3 8 13
Judpakius cBeta 2 4 8 14
[onsipuzanus 4 3 8 15
B3aumoselicTBuE cBETA ¢ BELIECTBOM 3 3 9 15
KBaHTOBas npupopa ceera 4 3 9 16
[Tonyknaccudeckasi TCOpUst aToMa 3 2 9 14
BoHOBEIE CBOIICTBA YacTHIL 3 4 9 16
Pu3nyecKue NPUHIMIBI KAHTOBOW MEXaHUKHU 4 4 8 16
CaolicTBa aTOMOB ¥ MOJIEKYJI. ClIeKTphl 4 2 8 14

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJISL
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALIMUA

7.1.  KoHTponbHBIE BOPOCHI
Pasznmen 1

Yro Takoe cucrema oTcuéra?

Kak opmynupyercst ocHOBHAS 3a7ja4a MEXaHUKH?

C noMo1bI0 KaKuX BUJOB JBMKEHUSI MOXKHO MPEJICTABUTD J1I000€ JBI)KEHUE TBEPIOTO

Tena’?

Kakoe nBm>keHMe Ha3bIBAETCS MOCTYNATEIbHBIM?

Kakoe nBukeHHe Ha3bIBaeTCs BPALLATEIbHBIM?

Yto Takoe TpaeKTOPHs IBUKEHUSA?

Kakumu ciocobaMu MOKHO 3a/1aTh ABH)KEHUE TOUKH?

B 4éM cMBIC IOHATUN TyTH U IEPEMEILIECHUS?

UYemy paBeH BEKTOP ITOJIHOTO YCKOPEHUS P ABUKECHUHU TOYKH 110 KPUBOJIUHENHOMN

TpaekTopuu?

10. Kak onpenenuts MOAYJIb OJTHOTO YCKOPEHUs?

11. Yemy paBHO cpeHEe 3HAUEHUE CKOPOCTH? Y CKOpEeHHA?

12. Kaxue mapameTpbl XapakTepu3yIoT JBUKEHHUE 110 OKPYKHOCTH?

13. Kak onpenenurts yriioByr0 CKOPOCTh BpalleHUs] MaTEPUAIIBHONW TOUKHU?

14. Kak omnpenensieTcst yriioBoe yCKOpEHHE IPU HEPABHOMEPHOM BpallleHUH, Ky/1a HalpaBiIeH
€ro BeKTop?

15. KaxoBa cBsI3b MEX/ly TAHT€HIIMAJILHBIM YCKOPEHUEM U YTJIOBBIM?

16. Kakoe IBM)KE€HHE HA3bIBACTCSI PABHOMEPHBIM MPSMOIMHENHBIM?

17. Kak BeIMSIAAT rpaduKu CKOPOCTH U MIEPEMELIEHUS ISl pPABHOMEPHOTO MPSMOJIMHENHOTO
nBIKeHud?

18. Kaxoe nBuxeHue Ha3bIBa€TCsl PABHOYCKOPEHHBIM MPSIMOJIUHEHHBIM?

19. Kak onpenenuts CKOpOCTb IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU?

20. Yro Takoe mepuoj BpaIaTeaIbHOTO ABUKEHUS?

21. Kakoe IBM)KE€HHE HA3bIBAETCS PABHOMEPHBIM BpallaTEIbHBIM?

22. Kakue cucteMbl 0TCU€Ta Ha3bIBAIOTCS MHEpLUUaibHbIMU? [IpuBenTe npuMepsl TaKuX
CUCTEM.

23.  Yro Takoe uHepuus Tena?

24. Kaxkwue BuabI CHI U3BECTHHI B pu3uke? Kakue BUIBI CUIT pacCMaTpUBAIOTCS B MeXaHUKe?

25. Yro Ha3bIBaeTCAd YPaBHEHUEM JBU)KCHUS MaTEPHATIbHON TOUKH?

26. Kak ¢popmynupyercs Il 3akon HetotoHa?

27. Yto Takoe macca Tena?

28.  YTto0 TaKoe UMITYJIbC CUJIBbI, UMITYJIbC MaTepHuaibHoil Touku? Kak ¢popmymupyercs 11 3akon
HploTOHA € MCIIOJIB30BAHUEM ATHX BEIUUUU?

29. Kak ¢popmynupyercs II1 3akon Herotona?

30. Kak ¢opmynupyercst 3aKOH COXpaHEHHUS UMITYJIbca?

et e
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Urto Takoe EeHTp Macc Tena (CUCTEMbI MaTepHallbHBIX Touek)? Kak Haxomarces
KOOpAMHATHI LIeHTpa Macc?

Kakwue BuIbI TpeHUA CYLIECTBYIOT B pHUpoe?

Kakwue Bunbl nedopmanuii cymectByroT? [IpuBeaure npumepsl.

Kax dhopmynupyercs 3akon ['yka?

KakoBa npupoaa cun ynpyroctu?

Kak ¢popmynupyercst 3akOH BCEMUPHOT'O TATOTEHUS JUIs IBYX MaTepHabHBIX TOYEK?
UYro Takoe yckopeHue cBoOOIHOTO maieHusi? Kak OHO 3aBHCHT OT HIUPOTHI MECTA U
BBICOTHI HaJl TOBEPXHOCTHIO 3eMIIH?

Uro Takoe cuna TspkecTu? Bec Tena?

Kax Beramcisiercst paboTa CHIIbI, TOCTOSIHHON BO BPEMEHU U M3MEHSIIOIIEHCS BO BpeMeHU?
Urto Takoe KMHETHYECKasl SJHEPIHsI MaTepUaIbHOM TOUkU? CUCTEMBI MaTepUaIbHBIX TOUEK?
Uto Takoe nmoTeHIMaNbHas SHEPTUs?

Kakue cunbl Ha3pIBatoTCsl KOHCEepBaTUBHBIMU? YeM onpexensiercs padora 3tux cui? Yemy
OHa paBHA Ha 3aMKHYTOW TPACKTOPHUU?

Yemy paBHA MOTEHLIMAJIbHAS SHEPT U TENA, MOJHATOrO HAJl 3eMIEN?

Uemy paBHA MOTEHIIMATIBHAS YHEPTUS YIIPYTO AePOPMUPOBAHHOMN MPYKUHBI?

Kak hopmynupyercs 3akoH coxpaHeHus?

Kax dhopmynupyeTcst 3akoH COXpaHSHHsI MEXaHUUECKOU SHEPTHH?

Kakoii ynap Ha3piBaeTcst aOCOTIOTHO HEYIPYTUM?

VYcnoBue paBHOBECUSI MEXaHUYECKON CUCTEMBI.

Yro Takoe ycTOiUMBOE, HEYCTOHUMBOE, Oe3pazIMuHOe paBHOBecHE?

Kaxkoe nBm>xeHue TBEpIOro Tena Ha3bIBaeTCs MOCTYNATEIbHBIM, BpaIllaTeIbHBIM?

UYto Ha3pIBA€TCSI MOMEHTOM CHJIBI OTHOCUTEIBHO OCH?

Cdhopmymnupyiite Teopemy [rorirenca-1lreiinepa.

CdhopmynupyiiTe OCHOBHOE ypaBHEHHE TUHAMUKY AJIsl BPAIlaTeIbHOTO ABHKCHUS
TBEPAOIO Tea.

CdhopmynupyiiTe 3aK0H COXpaHEHHS] MOMEHTA UMITYJIbCA.

Kakwue npouecchbl Ha3bIBatOTCs nepuoguueckumu? Uro Takoe nepuon?

Kakue xonebanus Ha3piBatoTcsa rapMoHndeckuMu? CoOCTBEHHBIMU?

Kak 3anuceiBaercst mudepeHaabpHoe ypaBHEHNE He3aTyXalouX TapMOHUYECKIX
KoseOaHuit?

3anucarh ypaBHEHHE TAPMOHUYECKOTO KOJIEOaHUsI U JaTh ONPEIETICHUE BCEX BEIIUYMH,
BXOJISIIIIMX B 3TO YPaBHEHHUE.

Urto Takoe 3aryxaHue Konebanuii? 3anvucarb ypaBHEHHE 3aTyXalonuX KOJIeOaHUH.
Haueptuth npumMepHblii rpaduk TaKUX KOJICOaAHHIA.

Yro Takoe pezoHanc? Yem onpezensercs ocTpoTa pe30HaHCHOTO MUKa?

Uro Takoe MaTeMaTHUeCKHii MasTHUK? 3amucath GopMyty A neproa KoaebaHuu.
Uro Takoe pusndeckuii MassTHUK? 3anucaTh GOpMYITy ISl IEpHoia KoJeOaHui.

Paznen 2

UYto Takoe BosiHA?

3anucaTh ypaBHEHHUE TUIOCKOW TapMOHUYECKOU BOJTHBI.

UTto Takoe npoaoiabHbIE U NONEpedHble BOIHBI? [IpuMephl MPOI0ABHBIX U ONEPEUHBIX
BOJIH.

B kakux cpegax MOryT pacpOoCTpaHAThCA MPOA0IbHbIE BOJHBI? [lonepeunbie BOIHBI?
UTto Ha3bIBaeTCs CTAIMOHAPHBIM TEUYCHUEM ?

UYrto Takoe TuHUSA TOKa?

Urto Takoe TpyOka Toka?

3anucaTh ypaBHeHHE bepHyJUIM 11 MOTOKa UaeabHON KUAKOCTH. Kak oHO unTaercs?
Cy1iecTByeT Jid CUjia COMPOTUBIICHUS ABUKEHUIO TEJ B UACATHHON KUIKOCTH?

Kakoe TeueHne ®UAKOCTH HA3bIBAIOT TYPOYIEHTHBIM?
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Kakwue cBolicTBa Ten n3ydaer TepMOJIUHAMUKA?
Kaxkoe coctosinue cucteMbl Ha3blBaeTcs paBHOBECHBIM? HepaBHOBECHBIM?
Urto Takoe oOpatumblie miporecchl? [{ukimmueckue mporeccoi?
Kakue ocHOBHBIE MOJI0KEHHS MOJIEKYJISIPHO-KMHETHYECKOM Teopun? Ux onbITHOE
MOJTBEPKICHUE?
UYro Takoe Temneparypa? Kak MOXKHO U3MEpUTh TEMIIEpaTypy Tena?
3anuIunTe ypaBHEHNE COCTOSIHUS UACAIBHOIO rasa.
Kak popmynupyercs 3akon Jlanbrona?
Kakwue mpoiiecchl Ha3bIBatOTCS MOJTUTPOITMYECKUMU?
Kak onpenensiercsa pabora raza npu H3MeHEHUU oObema?
Bune! TermooOMmena.
UTo Ha3bIBaETCS KOJIMYECTBOM TEILJIOTHI?
Kaxk dopmynupyercs | Hauano TepmoanHaMUKn?
UTto Takoe BHYTpEHHsI dHEprus Tena?
YT0 TaKkoe TEINIOEMKOCTE Tejia? Y aenbHas TeINIOEMKOCTE?
Kak omnpenensiercs TeNI0eMKOCTb ra3a pu H30XOPUUECKOM Ipoliecce, IpU
n300apuvIecKom?
Kak cBsi3aHbI Mexly 000 TEIIOEMKOCTh ra3a Mpu U300apuuecKoOM U H30XOPHUUECKOM
npoueccax?
Kak ompenensiercst paboTa raza npu pa3IuvHbBIX MOJUTPOIMUIECKUX Mporeccax?
Yr10 Takoe cTeneHb CBOOOIBI YaCTHUIIHI?
Uemy paBHA KHHETHYECKast SHEPTHsI MHOTOATOMHOTO rasa?
3anuiure pacnpenesieHrne Makcsesia MOJIEKyYJ IO CKOPOCTSIM.
Kak nonyuuts pacnpenenenue bonpumana?
BriBenute 6apomeTprueckyro Gopmyiry.
Uro Takoe QpyHKIUA pacnpeneneHus?
Urto Takoe sHTpomnHs?
Yemy paBHO UBMEHEHHUE SHTPONUU 3aMKHYTOW U30JMPOBAHHON CUCTEMBI?
Cohopmynupyiite 11 Hauano TepMOAMHAMUKH.
UYrto Takoe TersioBasi MauimHa?
UTto Takoe pa30MKHYTHIN U 3aMKHYTbIM LIUKIIBI?
Uro npexncrasnser coboit nuki Kapro?
Uemy paBeH MakCUMAJIbHBIN K.I1.J. U€aTbHON MaIIMHBI?
Uemy paBeH K.I.JI. UACAIbHOW TEMJIOBOM MAILIUHbI?
KakoB cMbICII TOCTOSIHHBIX B ypaBHEHUH Ban-nep-Baanbca?
Urto Takoe ucnapeHue, KUIeHue, 4eM OHU OTJIMYAl0TCs APYT OT Apyra?
OT KaKuX yCIOBUM 3aBUCUT UCTIAPCHHUE U KUTICHUE KUIKOCTH?
Kaxoit nap Ha3pIBaeTCsl HACBIILIEHHBIM?

Paznen 3
UTto Takoe ANeKTPUIECKUi 3apsia?
Kak ¢popmynupyercst 3akoH coxpaHeHus 3apsaa?

3anumuTe 3aKk0H KytoHa uist IByX TOUEYHBIX 3apsIOB B BEKTOPHOU U CKAJISIPHOH (opMe.

Yro Takoe aneKkTpuieckoe noie?

Yro Takoe HaNpsHKEHHOCTH dIeKTpuueckoro noius? Kyna HampasieH ee BeKTop?

B dem 3akimovaeTcs IpUHIUT CYTIEPIIO3HIIUH AIEKTPUIECKUX TTOIei?

Yro TaKoe CUII0Bas JIMHUS MIEKTPOCTATUIECKOTO MO, KAKOBO €€ HalpaBieHHe?

Yemy paBHa HaNpPsDKEHHOCTS TOJISL M KaK TIPOXOAAT CHIIOBBIC IMHUU TOYEYHOTO 3apsaa’
Coopmymnupyiite Teopemy Octporpasckoro-I'aycca.

YTo TaKoe MEKTPUIECKOe CMENIeHUE (BEKTOP 3JIEKTPHUYECKON WHITYKIINN)?

Yemy paBHa paboTa CHII 3JEKTPHUYECKOTO MOJISI HA OTPE3Ke My TH?
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YTo Takoe HMPKYJIALNS BEKTOPA HAPSHKEHHOCTH 3JIEKTPUYECKOIO MOJS M YEMY OHA paBHA
10 3aMKHYTOMY KOHTYpY?

Kakoe mone Ha3bIBaeTcsi MOTEHUMANbHBIM? JIOKa)XuTE, YTO NOJIE€ LEHTPAIBHBIX CHII
ABJIIETCS IOTEHIUAIBHBIM.

Kak onpenensercs mNOTEHIMAN 3JIEKTPOCTATHYECKOrO TMOJI B JAaHHOM  TOYKE
pocTpaHcTea’?

UYemy paBeH MOTEHUHAT B IPOU3BOJIIBHOW TOUYKE, CO3aBAEMbIN TOUEUHBIM 3JIEKTPUYECKUM
3apsanom?

KakoBa cBs3b MeXy HANPSKEHHOCTBIO 3JIEKTPOCTATHYECKOrO MOJIS U MOTEHIIMAIOM?

Kak pacripenenstorcst 3aps/ipl Ha METALTHYECKOW TOBEPXHOCTHU CIIOKHOU (OPMBI?

UTto Takoe 3NEKTPOEMKOCTh YEIUHEHHOTO TPOBOAHUKA?

BriBenute popMyiry eMKOCTH TUIOCKOTO KOHJIEHCATOPA.

UYro Takoe 00beMHas TNIOTHOCTh SHEPTHH IEKTPUUYECKOTO OIS ?

Kakoli BeTMUNHON XapaKTepu3yeTcs 3JIEKTPUUECKOE T0JIE€ B TUIIEKTPUKE?

Kak cBsizaHbl Mex1y co00il BEKTOpa 3JIEKTPUYECKOrO0 CMEUICHHS M HANpsSKEHHOCTH
AIEKTPUUECKOTO 0517

Uto Takoe BeKTOp mNoJsIpu3alvu JudjiekTpuka? Kak OH CBsi3aH € MOBEPXHOCTHOM
IUIOTHOCTBIO "HAaBEJNEHHBIX" 3apsA0B HAa AMUAIEKTPUKE B IPOCTEHMILIEM CIydyae IUIOCKOTO
OECKOHEYHOI0 JUAJIEKTPHKA, TOMEIIEHHOTO B OJTHOPOIHOE 10JIe KOHaeHcaTopa?

Yro takoe Touka Kropu cernerosnexkrpuka? YTo NpoucxoauT B 3TOM TOUKE?

Uto Takoe anexkTpuueckuid Tok? UTO Ha3bIBAIOT CUJION M TUIOTHOCTBIO TOKa? B yeM oHM
u3Mepsorcs’?

Kakpe cunapl MOryT OCyHIECTBUTh IIEPEHOC SJEKTPOHOB OT TOYKH C MEHBIIUM
MOTEHIIMAJIOM B TOUKY ¢ OoyibIuM noTeHmanomM? Kakosa npuposia 3Tux cui’?

Urto Takoe 31eKTpoABIKYyIIas cuna (3.1.c.)?

BriBenute 3akon Oma, B tuddepennunansHoii popme,

3anumute 3akoH OMa JuIs ydacTKa LeMu, coAepxaliero 3.4.c; s 3aMKHyTOH Lemny,

Yemy paBHa paboTa MOCTOSHHOTO TOKa? MOIIHOCTH?

Cdhopmynupyiite mepBwiii 3akoH Kupxroda ais pa3BEeTBICHHON JJIEKTPUYCCKON IENU |
MPaBUJIO 3HAKOB JJIs, TOKOB B 3TOM 3aKOHE.

BriBenute BTOpoii 3akoH Kupxroda 115t 3aMKHYTOT0 KOHTYpa pa3BETBICHHOM 1IETTH.

Kaxk 3aBucuT conpoTuBieHNE METAUIMUECKOT0 MPOBOAHUKA OT Temnepatrypol? Uto Takoe
CBEPXIIPOBOAUMOCTH?

B ueM 3akimrouyaeTcsi CyIHOCTh KJIACCUUECKOW TEOPUH 3JIEKTPOIPOBOAUMOCTH METAIIIIOB?
Kakue HeocTaTky MPUCYIIN KIACCUYECKON TEOPUH AIIEKTPOIPOBOIUMOCTH METAIIJIOB?
crocobamMu MOKHO OOHAPYKUTh CYIIECTBOBAHWE MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM?
Yro Takoe BEKTOp MHAYKIMU MarHuTHoro nosyia? Kak oH HanpaBiieH B IPOCTPAHCTBE?
3anumuTe 3aKOH AMIiepa B BEKTOPHOH ¢opme; B ckalsipHOU (opme, Kak B ITOM cIydae
OTpEENIUTh HapaBJICHUE IEHCTBUS CHIIbI?

UTo Takoe HanpsyKEHHOCTh MarHUTHOro noJisi? Kak oHa cBA3aHa ¢ MHAYKIMENH MarHUTHOTO
nosis?

3anumuTte B BEKTOpHOU ¢dopMme u B ckaisipHoil popme 3akon buo-CaBapa-Jlannaca nmis
MHAYKIMM U HanpsHyKEHHOCTM MarHuTHoro mois. Kak ompenensercs yron, paccTosiHue,
HaIlpaBJe€HUE UHAYKIMHU MOJIS U CKAJIAPHOM 3aIlliCH 3aKOHa?

Yemy paBHa cuia Jlopenia, neiicTByromas Ha ABwxKyiuuiics 3apsaa? Kak ona nanpasiena?
Uemy paBHa LUPKYJISALUS BEKTOpa HANPSHKEHHOCTH MAarHUTHOTO TOJS MO 3aMKHYTOMY
KOHTYpY?

Yemy paBHa MexaHHUecKast paboTa TOKa B MArHUTHOM ToJje?

Yemy paBeH MEXAHMYECKUH MOMEHT CHUJI, IEUCTBYIOIIMX HA PAMKY C TOKOM B OJTHOPOJHOM
MarHuTHOM moJje?

Yro Takoe MarHUTHBIII MOMEHT PaMKH C TOKOM U YEMY OH paBeH?
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B uem 3aknroyaeTcss SBIEHUE 3JIEKTPOMATHUTHOM HMHAYKIMU? Kakumu onsITaMH 3TO
SIBJICHHE MOXET OBITh MPOUJLTIOCTPUPOBAHO?
3anuIInTe 3aKOH JIEKTPOMarHuTHOM MHAyKIuu Dapajes.
3anuiuuTe BeIpa)KEHUE AJIA 3.11.C. CAMOMHAYKIIHH.
Yr1o Takoe cBOOOIHEIE KOJIeOaHUA?
Kak co3mate konebGaHus B KoJeOAaTEIbHOM KOHTYpE, COJEpKallleM IMOoCIe0BaTeIbHOE
COCIMHEHUE pEe3UCTOpa, KOHJEHcaTopa U KaTylIKM WHAYKTUBHOCTU? OObsAcCHUTE
¢u3NUECKyI0 KapTUHY IPOUCXO/SIIETO SBICHUS.
3anummte audQepeHIaIbHOe ypaBHEHHE SJIEKTPUYECKHX KOJICOaHW B KOHTYpE C
Y4ETOM 3aTyXaHMsl.
Uro HazpiBaeTcs JTOOPOTHOCTbIO KOHTypa M Kak JOOPOTHOCTH COOTHOCHUTCSA C
HanpspkeHusMu Ha R, L, C ipu pezonance?
Urto Takoe pe3oHaHc TokoB? Hampsixennii?
Brieure 3axoH OMa 11 LeNU IEPEMEHHOT0 TOKA.
Kak onpenensercs MrHOBeHHasi MOIIHOCTh B IIENH MepeMeHHOro Toka? M3 kakux yacreit
oHa, coctout? KakoB ux ¢usnueckuit cMpIci?
Uto Takoe BEKTOp HAMArHUYEHHOCTH U YEMY OH paBeH?
KakoBa  cBf3p  MeXIy  MHAYKUMEH,  HAOpPsOKEHHOCTBIO ~ MAarHUTHOIO  IOJS,
HAMarHMYeHHOCThIO, MarHUTHON BOCIPUUMYHUBOCTHIO M MarHUTHOM IMPOHUIIAEMOCTHIO
BelIeCcTBa?
Kakmue BemecTBa Ha3pIBAIOTCS MaMarHeTUKaMHU, apaMarHeTUKamMu, peppoMarHeTHKaMu?
KakoBsl 110 3HaKy ¥ BeMuuHe (OPSII0K) UX MAarHUTHAs MPOHUIIAEMOCTh?
Urto Takoe cnuH 35ekTpoHa? Yemy oH paBeH?
Kak 00bsiICHUTB SIBJICHHE TMaMarHeTu3Ma, mapamaraerusma’?
Yro Takoe JOMEHBI U ToOUYeMY (EeppOMarHETHK UMEET JOMEHHYIO CTPYKTYpy?
UYro Takoe metnis ructepesuca peppomarueruka? OT 4ero 3aBUCHUT €€ TIOIIAIb?
Paznen 4
3anuiuTe ypaBHeHHsI MakcBelia B HHTErpajibHOU hopme,
3anuiuuTe BOJHOBOE YPaBHEHUE JIJIsl HEKOTOPOH (PYHKIMH f.
Jlokaxkute, 4TO 3IEKTPOMArHUTHOE TOJI€ PACIPOCTPAHSIETCS BOIHOOOPA3HO.
Kax onpenensiercst qaBiaeHue 3JI€KTPOMarHUTHOM BOJIHBI?
Uto Takoe mokasareib MpeToMIICHHSI Cpebl (a0COMIOTHBIN U OTHOCUTENBHBIH)?
Yro Takoe KOAPPHUIIMEHT OTPAKECHUS, IPOITY CKAHUS?
3amucath GopMyITy A CKOPOCTH CBETa B Cpejie C MoKa3aTelieM PeIoMIICHHS n.
Kak BbIpakaeTcsi mokazareiab MPEJOMIICHUS CpEeAbl Yepe3 €€ JUAIEKTPUYECKYI0 U
MarHUTHYIO IPOHUIIAEMOCTH?
3anucath BblpaxxeHue Uil BekTopa YMoBa-Iloiitunra. Kakos ero gpusnueckuii cMmbicn?
Urto Takoe MHTEHCUBHOCTH cBeTa? Kak cBs3aHa MHTEHCUBHOCTD C aMIUIUTY 0N BOJIHBI?
CdhopmynupoBaTh 3aKOH OTPaKCHHUS CBETA.
3amucath 3aKOH MPETOMIICHUS CBETA.
UTto Takoe CBETOBOM MOTOK, B UEM OH U3MEPAETCS?
UYro Takoe cuiia cBeTa, OCBEIIEHHOCTh TOUYEYHOTO UCTOYHHKA CBETA?
CdhopmynupyiiTe 3aKOHBI TEOMETPUIECKON ONTHKH.
Kak ¢popmynupyercs npuniun depma?
OO0BbsicHUTE X0/ JTydel B IpU3ME,
Kakue nuH3bI Ha3bIBAIOTCS COOMPAIOIIUME, PACCEHUBAIOITIMHU?
HazoBuTe XapakTepHble OCH, TOUKHU U MJIOCKOCTH JINH3BI.
BriBeaute hpopmyiy AHH3BL
Kak moctpouts n300paxxenue B chepruueckomM 3eprae?
Kak moctpouts n3o0pakeHre B INIOCKOM 3epKae?
Yro Takoe KOrepeHTHbIE UCTOYHUKU U BOJIHBI?
B yem coctourt siBneHne uuteppepeHnn ceera?
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3anucarh, YeMy paBHa Pa3HOCTh (a3 MEXKAY ABYMs BOJHAMH, €CIIM PA3HOCTh X0Ja MEXIY
HUMHU paBHa A.

UeMmy nomkHa paBHATbCA pasHOCTh (a3 W pPa3HOCTh XOJa MEXAy JByMS
UHTEPPEPUPYIOIIUMU JTydaMd, 4YTOObI B JaHHOM TOYKe HAOMIONANCSd MaKCUMYyM
(MUHUMYM) HHTCHCUBHOCTH?

[Tonyuuts ¢dopmMyay A ONTHYECKOW Ppa3HOCTH Xoja Jy4yed mnpu HHTepdepeHuuu B
TOHKHX IUICHKAX.

Yro Takoe mHupuHa UHTEPPEPEHITMOHHON TOTOCHI?

UTto Takoe 1mojaockl paBHOTO HakjIoOHA? '€ OHU JTOKAJIU30BaHbI?

Yro Takoe 1osIoCchl PaBHOM TOJIIMHBI? 1€ OHU JIOKaIU30BaHbI?

OO0bsicHUTE pady HYI0 OKPAacKy MbUIbHBIX My3bIpeil. [lodeMy B HEKOTOpBIX MecTax
IIy3bIpU IIPU OTPAXKEHUU OT HUX CBETA KAKyTCSl YUEPHBIMU?

Ykaxure, kKakue 1ydu uHTephepupyroT npu odpazoBanuu koser HeroToHa?

B 4em cocrout siBnenue nudpakuuu ceera?

B yem coctout npunnun Iroitrenca? UYem @peHenb AONOAHWUN OpuHIUI ['roiireHca?
Cdhopmynuposats npuniun [ toiireHca-Openerns.

Uewm otnuyaetcs audpaxius Openens ot qudpakuuu Opaynrodepa?

Kak crpositcst 30HbI @peHens A1 CBETOBOW BOJHBI OT TOYEYHOro McTouyHMKa? KakoBa
dbopma Takux 30H? KakoBO COOTHOIIIEHUE UX TUIONIAACH?

Kak OOBSICHUTH HalIW4HMe CBETIOr0 MATHA B IIEHTPE KapTUHBI NpU JUPPAKIUH OT
TOYEYHOI'0 NCTOYHHMKA HA KPYTJIOM HEMPO3PAavyHOM SKpaHe?

3anucaTh pa3HOCTh XOfa JUIs JBYX KpalHHMX Jyded npu nudpakuun Ppaynrodepa Ha
OTHOM IITENIH.

Yro mpencTasiseT coboil qudpakinoHHas pererka’?

Hanummure ycnoBue rinaBHbIX JU(PaKIMOHHBIX MAKCUMYMOB JIJISl pPEUIETKH C repruoaom d?
Kaxoii cBeT Ha3bIBaeTCs MOISIPU30OBAHHBIM?

Uro takoe yron bprocrepa? KakoBa mosspusamusi oTpakeHHOTo MoJ yriiomM bprocrepa
ay4a?

B ueMm cocTouT siBlI€HHE TBOMHOTO JTy4enpeIoMICHUS?

Kak o0bsicHsIeTcs sBIeHUE NBOWHOTO JTydenperoMIIeHuUs ?

CdhopmynupoBaTh 3ak0H Maioca.

B uewm 3akmtouaetcs siBieHue quxpousma? Kak nenarorcs moiaspouibl?

Kak ocymiecTBisieTcs U i Yero NpuMEHSETCs SIBJIEHUE NCKYCCTBEHHOW aHU30TPONHU?

B yewm 3akmiouaercs s ekt Dapanes?

Kaxoe n3nyueHnue Ha3bIBatOT TETIOBHIM?

YTto Takoe sHepreTuyeckasi CBETUMOCTD Tena?

Uto Ha3bpIBaeTCs U3JIydaTeIbHON CIOCOOHOCTHIO Tea?

Uro Ha3pIBaeTCs MOTJOMIATENbHON CHOCOOHOCTRIO Tena? B Kakux mpenenax MOKET
MEHSTHCS TOIJIOIIAaTeIbHas CIIOCOOHOCTh Pa3INYHbIX Te?

Yro Takoe abCONIOTHO YepHOE Teno? YKaxXHUTe ClIocoObl peanu3aunu abCcoIIOTHO YEPHOTO
Tea B HKCIIepuMeHTe?

Coopmynupoats 3akoH Kupxroda a1 TEI0BOro U3mydeHus»

Cdhopmymnuporats 3akoH Ctedana-bonsimana.

CdopmynupoBath 3aKOH cMelleHus: BuHa.

B uem cymnocTs runotess! [1nanka?

KakoBo BeIpakeHue Jisi 3HEprUu KBaHTa cBeTa?

KakoBbI OCHOBHBIE 3aKOHBI (oTOIPheKTa?

UYro Ttakoe "kpacHas rpanuna” porospdexra?

Hamucath 1 00bsCHUTE YpaBHEHUE DiHIITEHHA 17151 hoTOdPdeKTa.

UYro Takoe muHuM banemepa?

B uem cymHocTs Mogenu aroma Tomcona?

Yro nmpencrasinseT coboit Mozens atoma Pesepdopaa? CyImHOCTb €ro OnbITOB.
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Cdopmynupyiite nmoctynatsl bopa.

B uewm 3axmouaercst runoresa jae bpoinsa?

KaxkoB (hu3ndeckuii cCMpICT HHTECHCUBHOCTH BOJIH Jie bpoitns?

Cdhopmynupyiite npuHIHI HeonpeaeneHHocrei I eizendepra.

3anumurte ypaBHenue llpeaunrepa.

Coopmynupyiire npunun [laynu mis aToma Uil Ipyroil KBAHTOBOW CHCTEMBI.
W3 gero coctonT momHas sHEPTUs MOJIEKyIbl? OOBSICHUTE STH BUIBI SHEPTHH.

7.2.  Tewmsl nokmanos (pedepaton)
HE MPEyCMOTPEHBI TPOTPAMMOMN JUCUUILIAHBI

7.3.  Tewmbl NTUCHMEHHBIX PaOOT (THUITBI 32/1a4)

JlaGopaTopHbie pabOTHI:

JlaGopatopHas padota Ne 1. «I3MepuTeNnbHBINA TPAKTUKYM»

JlaGopatopnas pabora Ne 2 «M3ydeHwe 3aKOHOB KHHEMAaTHKA M JTUHAMUKH
MOCTYNATEIbHOTO IBUKEHUS

JlabopaTtopHnas pabota Ne 3 «IIpoBepka 3aKoHA COXpaHEHHUS MOMEHTA UMITYJIbCa»
JIaGoparopnas pabota Ne 4 «IIpoBepka Teopemsl [ 'toiirenca — IlIteiinepa

JlaGopaTtopHas pabota Ne 5. «Onpenenenrne yHUBEpCaATbHOW ra30BOM MOCTOSTHHOM
JlaboparopHast pabota Ne 6 «Omnpeznenenue nokazatelns aanadaTel BO3IyXa»
JlabopaTtopnas pabora Ne 7 «Omnpenenenue koddduimeHTa BI3KOCTH BO3IyXa METOJIOM
Ilyazeis»

JlaGoatopnas pabota Ne 8. «IIpoBepka 3akona Oma mist yuactka 1ienu. MccnenoBanue
MOCJIeI0BATENLHOI0 U MapaJIEIbHOTO COCTUHEHUS IPOBOTHUKOBY

Jlaboaropnas padota Ne 9. «M3yueHre MarHuTHOTO TIOJISI COJICHOM 1

JlaboatopHast pabora Ne 10. «OmpeneneHue (HOKyCHOrO pacCTOSHHS coOUparomiei
JVH3BDY

JlaboatopHas pabota Ne 11. «M3yuenue nudpakiinOHHON PELICTKUY.

KonTtponbHast pabota 1Mo MNpoBEpKE TEOPETHMUECKUX 3HAHMM — IO BCEM TEMaM, C

HCIIOJIb30BAHUECM YKA3dHHBIX BBIIIC KOHTPOJIbBHBIX BOIIPOCOB.

7.4. Obpazen coaepaHus SK3aMEHAIIMOHHOTO Owiera (MpU HAIWYUHM HK3aMEHa IO

JTUCIIUTIIINHE)
3K3AMEHAIIMOHHBIA BUJIET Ne 1

1. DnekTpudeckue 3apsAnbl. 3aKOH COXpaHEHHUs 3apsana. BzammopeincTBue 3apsaoB. 3aKOH
Kynona u ero skcnepumeHTanbHasi IpoBepKa.

2. OcHoBbl (hoTomeTpun. CBETOBOM IMOTOK, CHJIa CBETA, OCBEIIEHHOCTh. OCHOBHOUM 3aKOH
OCBEILEHHOCTH.

3. Uemy paBeH nepuon d audpakiMOHHON PEIIETKH, €CIM PACCTOSHHE MEXKIY 3CJICHBIMU
auHUAMHA PTYyTH (A = 546 HM) B cniekTpe BToporo mopsaka Ax = 100 mM. Paccrosiaue
OT PELIETKH JI0 IKpaHa a=1m.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE I[TOJIYUAKOT OBYYAIOIIMECA

OOmiast orleHKa 3HAHUHM 00ydaIOUIMXCs MO TUCHUIUIMHE mpoBoautTcs mo 100-0ammpHON

HIKaJe MCXOJs W3 MaKCUMyMa, MPUBEACHHOro B Tabmuie Huxke. OpraHu3alMoOHHO-y4deOHas
paboTa B ayJUTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK MOCEIIAEMOCTh 3aHSITHIA,
CBOCBPEMEHHOE M KaueCTBEHHOE BBIMIOJIHEHUE JOMAIIHUX 3aJaHHi, aKTHUBHOCTh BO BpeMs
MPOBEJCHUS JICKIIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydacTue B OOCYXIEHHUU TEKYIIero U
NPONIEHHOr0 MaTepuaa, pelieHre 3a1ad u T.11.).
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[To pesynbTaTam paboOTHI B ceMecTpe OOydaromuiics, HaOpaBmuii He MeHee 60 OGaioB,
UMEET MPaBO MOIYYHUTh OICHKY (3aueT). Te, koro HaOpaHHBIC OBl HE YCTPAMBAIOT, CAAIOT
9K3aMEH (CIAlT WHIWBUIyaIbHBIC 3aJaHUs, BBIMOJTHSIIOT 3a4ETHYIO KOHTPOJIBHYIO padoTy).
MakcumanbHOe KonndecTBo 0amioB 3a sk3amed — 100. OneHka 3a ceMecTp BBIUUCISIETCS Kak
MakCUMajbHasi M3 TMOJYYEHHBIX 3a CEMECTp M Ha DK3aMEHE M BBICTABJISETCS COTVIACHO
MPUHATOMY TOPSIKY .

8.1. Cewmectp |
Howmepa paznenos Bunst padot Makcumaisroe
KOJIMYECTBO 0assioB
Opraan3aninoHHO-y4eOHast paboTa B Ay IUTOPHUH 10
CamocTtosTtenpHas padorta 5
1 KoHTposbpHbIe pabOThHI IO TPAKTHKE 10
KonTtponpsHas pabota o TeopeTuieckomy 5
MaTepuanty
Opraan3aninoHHO-y4eOHast paboTa B Ay IUTOPHUH 10
CamocrosiTenbHas pabora 5
2 KoHTposibHBIE pabOTHI 110 IPAKTHKE 10
KonTtponpHas pabota o TeopeTuieckomy 5
MaTepuany
HUTOI'O 60
3auer 40
OOmmit uTOT 3a CeMecTp 100
8.2. Cewmectp 2
Howmepa pazaenos Buner pabot Maxcnmaiboe
KOJIMUYeCTBO 0assioB
Opranu3annoHHO-yueOHas padoTa B ayAUTOPHH 10
CamocTosaTenpHas paboTta 5
1 KoHTposbHble paboThI IO IPAKTHKE 10
KonTponbHas paboTta o TeopeTHiecKkoMy 5
MaTepuaisy
Opranu3annoHHO-yueOHas padoTa B ayAUTOPHH 10
CamocrositenpHas pabora 5
2 KonTposnbHble paboThl MO MPAKTHKE 10
KonTponbHas paboTta o TeopeTHieckoMy 5
MaTepuaisy
HUTOI'O 60
OK3ameH 40
OO0l uTOT 32 CeMecTp 100
CooTBeTcTBHE OAIOB OIICHKE
O11eHKa 110 IATHOAJUILHOM IIKaJIe
KonnuectBo 6annos »
s 100 ECTS | Dx3zamen, nuddepeHunpoBaHHbII 3auer
3a4yeT
90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TE€HO
75-79 C Xopotto 3aYTEHO
70-74 D 3a4TEHO
60-69 E yIOBJIETBOPUTEIHHO ATTOHO
35-59 FX HEYJIOBJIETBOPUTEIBHO HE 3a4TEHO
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0-34 \ F \ \ HE 3a4TE€HO \

9. OBECIIEYEHHME OBPA30OBATEJIbBHOI'O ITPOLIECCA JJIA JIUL C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA 11 UTHBAJIN/I0OB

B xozxe peanuzanuu QUCHUILTUHBI UCTIOIB3YIOTCS CIEAYIOUINE JOMOIHUTEIbHBIE METOIBI
00y4YeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHOU aTTECTAllMH O0yJaIONIUXCs B
3aBUCHUMOCTH OT UX WHAUBUAYATbHBIX OCOOEHHOCTEH:

1) JUISL CJIETIBIX U CIIa0O0BUIAIINX:

— JeKuuu Oo(OpMIISIOTCS B BHJE D3JIEKTPOHHOTO JOKYMEHTAa, JTOCTYIHOIO C
MOMOIIBIO0 KOMIIBIOTEPA CO CTICIUATH3UPOBAHHBIM MMPOTPAMMHBIM 00ECTICUCHUEM;

— JUIS  BBINOJHEHWsS  3aJaHus TpU  HEOOXOAMMOCTH  INPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOKHO TAK)KE UCTIOJIB30BAHUE COOCTBEHHBIX yBEIMYUBAIOITNX
YCTPOMCTB;

— MUChMEHHBIC 3aJJaHusI OPOPMIIAIOTCS YBEIHUECHHBIM IPU(TOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— JEKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

— MMChbMEHHbBIE 3aJJaHUS BBIIOJHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

— 9K3aMEH TIPOBOJUTCS B THCHbMEHHONH (opMe Ha KOMIBIOTEPE;, BO3MOXKHO
npoBeJieHue B popMe TeCTUPOBAHUS.

3) JUTSI TUT] C HAPYIIEHUSMU OMOPHO-/IBUTATEIILHOTO armapara:

— JeKuuu Oo(QOpMIISIOTCS B BHJE D3JIEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C
MOMOIIHI0 KOMIIBIOTEPA CO CTICUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— MMCbMEHHBIE 33JJaHUS BBITOIHSIOTCS HA KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HIIU BBIMOJIHSAIOTCS B TUCbMEHHOMN
dbopmMe Ha KOMIIBIOTEpE.

[Ipn HeoOXOoIMMOCTH TMpeayCcMaTPUBACTCS YBEIWYCHHE BPEMEHH [UIsI TOATOTOBKH
OTBeTA.

[Mpouenypa mpoBeAcHHS  MPOMEKYTOYHOW  aTTecTallud AN OOydaromuxcs
YCTaHABIMBAaETCA € YYETOM HUX HHAUBUAYAIbHBIX MCUXO(PU3UYECKUX OCOOCHHOCTEH.
[TpomexxyTodHas aTTECTAIHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mpoueAypsl OIEHUBAHHUS pPE3YyJIbTAaTOB OOY4YEHHS JIOMYCKaeTcs C
UCTIOJIb30BaHUEM JIUCTAHIITMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHIA.

Ob6ecneunBaeTcs J0CTYI K HHOOPMAITMOHHBIM U OMOIMOTpadUIecCKUM pecypcaM B CETH
WNuTteprer mns kaxmgoro oOydaromierocss B (opMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM HX
3JI0POBBS U BOCTIPUSATHUS MHPOPMAIUH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

— B I€YaTHOU (OpMe YBEITUUECHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

2) JUISL TITYXHUX U CIa0O0CTBIIAIINX

— B IIEUaTHOH (popme;

— B (hopMe FIEKTPOHHOIO JJOKYMEHTA.

3) TS 0OYYArOIIUXCS C HAPYIIEHUSIMU OMTOPHO-/IBUTATEIILHOTO armiapara:

— B IeUaTHOM Gopme;

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLUECCA

VYueOHbIC 3aHATHS MPOBOAATCS B 4-M ydueOHOM Kopiryce (T. JloHenk, mp. TeaTpalbHBIN,
1. 13). Jlns nmpoBeneHust JIEKIMOHHBIX 3aHATUI TpeOyeTcs: ayIuTopus, 000py10BaHHAs MEJIOBOI
WM MapKepPHOU JTOCKOHM, MYJIbTUMEIUWHBIN MPOEKTOP M JKpaH, HOYTOYK, KOMIUIEKT Y4eOHOU
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MeOenu sl CTYJeHTOB, pabodee MeCTO MpenoaaBaTens, BbIxo B IHTepHET — MpOBOIHON MIH C
ucnonb3oBanuem Wi-Fi.

Jlnst  BeIMOJIHEHHWsT  JabopaTOopHBIX  paboT  TpeOyercs  y1abopatopuu €O
CHELMATU3UPOBAHHBIM  000py/Z0BaHHEM, KOTOPOE OTBEYAET COBPEMEHHBIM TpeOOBaHUAM
1dpoBoro 0Opa3oBaHMsA: UMEET B HATMYUH OOJBIIOE KOJMYECTBO PA3INYHBIX THIIOB JAaTYHKOB,
KOTOpble MOJKJIIOYAIOTCS K HOYTOyKy (MJIaHIIeTy) W MO3BOJSIOT OCYUIECTBIATH CcOOp
9KCTIIEPUMEHTAIBHBIX JaHHBIX, TpaQUYecKWii aHaIW3 MAaHHBIX, PELICHHE MAaTEeMaTHYCCKHX
ypaBHEHHIA, 00pabOTKy SKCIIEPUMEHTAIBHBIX JAHHBIX.

Jlns caMoCTOSsITeNbHONW pabOTHl MCIONB3YIOTCS TEKCTOBBIE W 3JIEKTPOHHBIE PECYpPCHI
HayuHoli OMOIMOTEKM YHUBEPCUTETa M JPYTHX DJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUeCKoe oOecleueHrne, MPEeACTaBIeHHOE B y4YeOHO-METOJAMYECKOM KaOWHeTe
kaeapsl oOmiel GU3MKN 1 qUAaKTUKU Gu3uku (aya. 220).

OOyuaromuecss HMMEIOT BO3MOXKHOCTh — HCIIOJIB30BAaTh y4yeOHBIE MaTepHajbl  II0
JTUCLUIUIMHE, pa3MelieHHble Ha rmiargopme Moodle LlenTpa AucTaHIIMOHHOTO OOpa3OBaHMS
OI'BOY BO «loHI'Y». Ilpu n3ydeHUH TUCIUTUIMHBI MPUMEHSIOTCS 3JIEKTPOHHOE 00y4YeHue U
JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH.

C  wucmonmp30BaHMEM  PEeCypcoB  IUIATGOPMBI  TUCTAHIMOHHOTO  00pa30BaHUS
OCYILECTBIIACTCS TEKYIIMH KOHTPOJb 3HAHMK OOydYaroIMXcs Ha OCHOBE TECTUPOBAaHUS U
HPOBEPKH PE3YJIBTATOB CAMOCTOSTEIBHON PaOOTHI.
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13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatusHas aunen3us oY Ne 46484614)

2. Microsoft Office (kopmopatuHas nunensus oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsel Dream Spark m1s Beicmx yueOHbIX
3aBeICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenzun GPL, Apache,
BSD nst cB0O0THOTO TIPOTPaMMHOTO 00ECTICUCHHS ).
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