[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Wameyrautos Pacum Aneramos MTHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3BOBAHU S
omkHoctb: Qupektop /1O KHUTY-KAK . .
[Jlata nognucanus: 21.01.2025 13:57:53 POCCHUHUCKOU OEAEPALINNA

YHUKanbHbI MPOrpaMMHbIA KIKOY:

431c25eab5d6fbb0cc50e03a64dfdc003 STASPARBHAS EOCYIANCTREHHOE D10 KETHOE 00pasoBaTeNbHOE

yapesxAeHIe BLICIIICTO 00pa30BaHUs
«Kazanckuil HallMOHAIBLHBIN UCCIIE0BATEIbCKUN TEXHUYSCKUN
ynupepcuteT uM. A.H. Tynonesa-KAI»
(KHUTY-KAN)

IMPOI'PAMMA
BCTYNUTEJIbHbIX HCIIBITAHUN N0 PU3UKeE
JJIS1 MOCTYNAKIIMX HA MPOrPaMMbl BbICIIEr0 00pa3oBaHus —
NMPOrpaMMbl 0aKaJIABPUATA U CHECIHAIUTETA

Kazanb



1. IlosicHuTEILHAA 3aNIUCKA

®dwuszuka U MaTeMaTHKa SBISIOTCA 0a30BBIMH KypCcaMu JTI000T0 WHKEHEPHOTO U
€CTECTBEHHOHay4YHOro oOpa3zoBanus. [loaToMy Qu3uka TpaJIuIIMOHHO BKJIIOYAETCS B
IPOrpaMMy BCTYIUTEJIBHBIX UCIBITAHUN ITPU MOCTYIJIEHUH A0UTYPUEHTOB B BBICIINE
yueOHbIe 3aBeleHUsA [UIsl OOydyeHUs MO TEXHHYECKMM U E€CTECTBEHHOHAYYHBIM
HaIpPaBJICHUSIM IOJTOTOBKU OAaKalaBpOB WIN CHELIUATUCTOB.

[lenbto BCTYNUTENBbHBIX MCIBITAHUM 1O (PU3UKE SBISETCS BBIABICHUE U
MOATBEPKIECHUE TOTOBHOCTH a0UTYPUEHTOB K OCBOEHHIO y4€OHOI MPOrpaMMEbI B By3€
[0 TEXHWUYECKHUM M E€CTECTBEHHOHAYUYHBIM HaIIPaBJICHUSM IOATOTOBKH OaKalaBpOB
WJIU CIIEHHAAIIACTOB.

OcHOBHOM (QoOpMON BCTYNUTENbHBIX HCHBITAHUN MPU MOCTYIUIEHMM Ha
HalpaBJIeHUs] TMOATOTOBKM OakaJaBpoB U creuuaiucroB ssisgerca EI'D. B
cOoOTBETCTBUM ¢ 3akOHOM PD «O06 obOpazoBanum», «llopsankom npuema Ha 00yyeHue
no 00pa3oBaTeNbHBIM MpPOrpaMMaM BBICHIETO 00pa3oBaHUs - Mporpammam
OakanaBpuaTa, mporpaMmaMm CIEHHAIUTETa, MporpaMmMaM MarucTparype» U
«IIpaBunamu mpuema KHUTY-KAW» st onpenesieHHbIX KaTeropuii abUTypuEeHTOB
PETYCMOTPEHA BO3MOKHOCTD MTPOXO0XKICHUS BCTYIIUTENbHBIX UCIIBITAHUN B popME U
10 MaTepuajgaM, yCTaHOBJIEHHBIM BY30M.

HocTynaoumui 10/2KeH 3HATh:

coAepKaHue NUCUUIUIMHBI DPU3MKa B paMKax MpOrpaMMbl CPEIHEN HIKOJIBL;

coziepkaHue MucuuIInH Anredpa u ['eomeTpusi B paMKax MporpaMMbl CpeTHen
IIKOJIBL;

CMBICJI TPUMEHSEMBIX (PU3NUYECKUX U MATEMATUUECKUX TTOHSITHI U 3aKOHOB;

MpaBuja rpaMMaTUKU Pycckoro si3bIka.

yMeTh:

OOBSCHATH (PU3UYECKUE SIBJICHHUS,;

MIPEACTABIIATh PE3YJNbTaThl M3MEPCHUH C TOMOIIBI0 TAaONUIl, TPapUKOB H
BBISIBIIATH HA 3TOW OCHOBE AIMITUPHUUECKUE 3aBUCUMOCTH;

peraTh 3a7a4i Ha MPUMEHEHNUE N3YYEHHBIX (PH3NYCCKUX 3aKOHOB;

MPUBOJAUTH MPUMEPHI MMPAKTUUECKOTO UCTIONH30BAHUS MOTYYECHHBIX 3HAHU;

OCYIICCTBIIATH CAMOCTOSITCIIBHBIN TMTOMCK HEOOXOAUMBIX JaHHBIX B CIIPABOYHOM
uH(popMaIuu.



2. Coneprxxanue NporpaMMmal

Lenp ¢uzuku. OkcnepuMEHTaldbHBIA XapakTep ¢u3uku. Pusznyeckue
BEJIMYMHBI U UX U3MepeHue. CBsi3u MexIy (U3MUEeCKMMM BeIMUMHaMu. Teopus.
[TpubnmxeHHblii XxapakTep GU3NIECKUX 3aKOHOB. HayuHoe MUpOBO33peHueE.

1. Mexanuka

1.1. Kunemaruka

Mexanuueckoe aBHKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHKECHHS.
MarepuanbHas Touka. Cucrema orcuera. Tpaekropust. BeKTop nepemerienus 1 ero
npoekuu. [1yTs.

Cxopoctb. ClH0KEHUE CKOPOCTEM.
Yckopenne. CnoKeHUEe yCKOPEHU.

[IpsmonvHEiHOE  PAaBHOMEPHOE W PAaBHOIEPEMEHHOE  JIBUKCHHE.
3aBUCUMOCTH CKOPOCTH, KOOPJAMHAT U IIyTH OT BPEMEHHU.

KpuBonuneitHoe aBrMkeHHE. [[BU>KEHUE IO OKPYKHOCTH. YTJI0Bast CKOPOCTb.
[lepuon u yactora obpamieHus. Y CKOpEeHHUEe Tena MpHU JIBHKEHUH MO OKPY>KHOCTH.
TaHreHuaIbHOE U HOPMAJILHOE YCKOPEHUS.

CBoOoHOE MaieHue Tes. Y CKOpeHre CBOOOHO MaaloIlero Tena. J[puxenue
TeJa, OPOIIEHHOTO MOJT YTIIOM K TOPU30HTY. JJalbHOCTE M BBICOTA TOJIETA.

[TocTtynarenbHOE M BpalaTesbHOE IBKEHUE TBEPAOTO TENA.
1.2. Ilnnamuxa

BzaumoneiictBue Ten. [lepriii 3akon HetoToHa. [ToHsiTHE 00 MHEpLIMATIBHBIX
Y HeUHEPLHAIBHBIX cucTeMax orcuerta. [IpuHIun oTHOcUTENbHOCTH [ anures.

Cuna. Cuitbl B Mmexanuke. CliooKeHHe CUIl, IEUCTBYIOIINUX HAa MaTepUaJbHYyIO
TOUKY.

HNueptHocTh Ten. Macca. [1notHOCTS.
Bropoii 3akoH Herotona. EquHuniiel uamMepenust CUibl U~Macchl.
Tpernii 3akoH HproToHa.

3aKoH BCCMHUPHOTO TATOTCHUA. FpaBI/ITaLII/IOHHaH nocrosHHas. Cuia
TSKECTH. 3aBUCUMOCTD CHIIBI TSIKECTH OT BBICOTHI.



Cunel ynpyroctu. [Touarue o negopmanusax. 3akon I'yka. Moayns FOnra.

Cunbl Tpenus. Cyxoe TpeHHE: TPEHUE IOKOS M TPEHHE CKOJIbKEHUS.
Koaddunuent tpenus. Bsskoe Tpenue.

IIprumenenue 3akoHOB HpIOTOHA K MOCTYINATEeNbHOMY JBHKEHHUIO Tel. Bec
tena. HeBecomocts. Ileperpy3ku.

HpI/IMeHeHI/IG 3akoHOB HplOTOHA K ABHKXCHHNIO MaTepHaHBHOﬁ TOYKH IIO
OKPY’KHOCTH. I[BI/I}I(GHI/IC HCKYCCTBCHHBIX CITYTHHKOB. HepBa;I KOCMHNYCCKas
CKOpPOCTh.

1.3. 3akoHbBI cCOXpaHeHHUS] B MeXaHUKeE

mnynbe (KOJMYECTBO ABMXKEHHUS) MaTepUaIbHON TOYKHU. VIMIynbc CHIIBL.
CBs13b MEXly IPUPALIEHUEM UMITYJIbCAa MATEPUAIIBHON TOUYKU U UMITYJIbCOM CHJIBI.
NMnynec cuctemMbl MaTepuanbHbIX ToueK. LleHTp Macc. 3akoH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckas pabora. MomHocTs. DHeprus. EquHuier nusmepeHus: padboTsl
Y MOITHOCTH.

Kunernueckas sHeprus mMaTepuaibHOM TOYKM U CHCTEMBI MATEPUAIBHBIX
ToueK. CBSA3b MEX]y MpUPAIICHHUEM KUHETHYECKOW HSHEpPruu Tena U paboTou
IIPUJIOKEHHBIX K TEILy CHUIL.

[ToTenmnuanbHas sHeprus. [loreHnnanbHas sHeprus el BOJIU3U TOBEPXHOCTH
3emmu. [ToTeHnuanbHas sHEprust ynpyro aeopMUpOBaHHOTO Teia.

3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.
I.4. CraTuka TBepaoro rejua

Cnoxenune CWJ, TMPWIOKCHHBIX K TBCPAOMY TCIIY. MOMEHT CHIJIBI
OTHOCHUTCIIBHO OCH BpalllCHHUS. HpaBI/I.HO MOMCHTOB.

YcnoBuss paBHOBecus Tena. lLleHTp TsokecTM  Tenma. Y CTOMYHMBOE,
HEYCTOWYMBOE U 0€3pa3TMIHOE PABHOBECHUS TEI.

1.5. Mexanuka :KHAKOCTEH U ra3oB
JlaBnenue. EnuHuUIB n13MEpEeHUs JaBJICHUS: MaCKajlb, MM PT. CT.

3akon Ilackans. ['mapaBnuueckuii mpecc. [/laBiieHHe XUJIKOCTH Ha JHO U
cTeHKH cocyia. CooOmIarommecs: CoOCy/Ibl.



Atmocdeproe naminenue. OnbiT Toppuuemiu. VM3menenue armocqepHOro
JTABJICHUS C BBICOTOM.

3akoH Apxumena. [lnaBanue Teun.

JIBM>KEeHUE )KUIKOCTEN. Y paBHEHUE bepHyIu.

1.6. Mexanuveckue Ko1e0aHUs U BOJIHBL. 3BYK

[Tonsitue o xonebaTenbHOM JiBHKeHUH. [lepuon 1 yacTora KoaeOaHuil.

'apmonunyeckue koneOanusi. CwmelmieHude, amrutyna u - ($aza 10pu
FapMOHUYECKUX KOJICOAHUSIX.

CBoOoanble konebanuda. Konebanus rpy3a Ha npykuHe. MaTtemaTudyeckui
MasaTHUK. [lepuonpl ux konebanuii. [IpeBpamieHuss sHepruu Opu TapMOHUYECKHUX
Kosie0aHusAX. 3aTyxaromue KoneOaHusl.

Boinyxnennbie koneOanus. Pezonanc.

[lonsiTue 0 BONHOBBIX mporeccax. llonepeyHbie W MPOAOJBHBIE BOJHBI.
Jnmuna BomHbL. CkOpOCTH pacnpocTpaHeHus BOJH. (DpOHT BOJHBL Y paBHEHUE
oerymieit BosiHbl. CTOSTYME BOJIHBI.

Nurepdepennus BonH. [Ipunuun [Mtolirenca. Judpakius BoH.
3ByKOBbI€ BOJIHBI. CKOPOCTH 3ByKa. ' pOMKOCTh M BBICOTA 3BYKA.

I1. MoJsieky/isspHasi (pM3HMKA M TEPMOJAMHAMMKA

I1.1. OcHOBBI MOJIEKYJIAPHO-KMHETHYECKON TEOPUH

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKOW TEOPUU U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe 1BmwKeHuHe. Macca u pasmMep MoOJeKysl. Moib
BemiectBa. l[locTostHHas ABoragpo. XapakTep [BHXKEHUSI MOJIEKYJ B rasax,
JKUJIKOCTSIX U TBEPJIbIX TEIaX.

TeroBoe paBHOBecue. Temmeparypa u ee Quiznueckuii cmbica. [lkana
temneparyp Llenbcusi.

N neanbHblii ra3. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO--KHHETHYECKOW TEOPUH
uaeanbHOro rasa. CpenHsisl KMHETHYECKas HEprusi MOJIEKYJ W TeMIlepaTypa.
[TocrosinHas bonbiiMana. AGCOIOTHAS TeMIIepaTypHas IIKaa.

VpasHenue Knaneiipona--MeHnzeneeBa (ypaBHEHHE COCTOSIHUS HICATBHOTO
raza). YHHUBepcalbHas Ta30Bas IOCTOSHHAs. M30TepMuyeckuii, M30XOpHBIA |
U300apHBIN MTPOLIECCHI.



I1.2. D1eMeHTHI TEPMOAMHAMHUKH

Tepmoaunamuyeckas cuctema. BayTpenHsis sneprus cucremsl. Konnuectsa
TETUIOTHI ¥ paboTa Kak Mepbl U3MEHEHUS BHYTpEHHEeH sHeprun. TermmoeMKocTh Tena.
[TonsiTue 00 anmuabatuyeckoMm tmpouecce. [lepBblif 3aKOH TEPMOIWHAMUKH.
[IpumeHeHre mepBOTo 3aKOHA TEPMOAMHAMUKHI K U30TEPMUYECKOMY, H30XOPHOMY
u u3zobapHOoMy mporeccaMm. Pacuer paboThl rasa ¢ MOMOLIbIO pV-IHarpaMM.
TemnoeMKOCTh OJHOATOMHOTO HJIEAJBHOTO Ta3a MpU H30XOPHOM M HM300apHOM
npoiieccax.

HeobOpatumocTs mpoiieccoB B mpupoje. BTopoit 3akoH TepMOIMHAMUKH.
duznueckre 0OCHOBBI pabOTHI TeTTOBbIX ABuraTeneit. KI1J[ TerioBoro nBurarens u
€ro MakCUMaJIbHOE 3HAUYEHHUE.

11.3. U3MeHeHne arperaTHOro COCTOSIHMS BelecTBa

[TapoobOpa3zoBaHnue. Ucnapenne, KUIICHUE. VY nenbHast TEII0Ta
napooOpazoBaHusi. HacwlllieHHBIN Mmap. 3aBUCUMOCTH JIaBJIEHUS U TUJIOTHOCTH
HACBIIIEHHOTO Mapa OT TeMIepaTypbl. 3aBUCUMOCTh TEMIEpPATypbl KHUIEHUS OT
naBiieHus. Kputruueckast temieparypa.

Bnaxxunocts. OTHOCHTENIbHAS BJIAXKHOCTb.

Kpucramnmueckoe u amopdHOe COCTOSHUE BEIIeCTBa. YJeibHas TEIioTa
TJIaBJICHUS.

YpaBHEHHUE TEIJIOBOTO OajaHca.
I1.4. IToBepXHOCTOHOE HATSKEHHE B KUAKOCTIAX

Cwua MOBEpXHOCTHOI'O HATSKEHMS. SIBICHUS CMAauMBaHUS U HECMAaUYMBaHUSI.
JlaBieHrE Mo 1 UCKPUBJIIEHHOM TTOBEPXHOCTHIO KUJIKOCTH. KannuisipHbIe SIBIICHUS.

IL.5. TenioBoe paciuvpenne TBepPAbIX TeJl U dKUAKOCTel

TeroBoe nuWHEHOE pacHMpeHne. TermaoBoe OO0BEMHOE paCIIUPECHHE.
Oco00EHHOCTH TETIOBOTO PACIIHMPEHUS BOJIBI.

II1. DaexTpoauHaMuKa

I11.1. DnexTpocTaTuka

DJIEKTPUYECKUE 3apslibl. DJIEMEHTAPHBIM AJICKTPUUYECKUN 3apsid. 3aKoH
COXPaHEHHUS AJIEKTPUUECKOTO 3apsiaa. B3anmoaeicTBre 2IeKTPUUECKH 3apyKEHHBIX
TeJl. DnekTpockorn. Toueunbi 3apsa. 3akoH Kymona.



Onexktpuyeckoe mnoJje. HanpsskeHHOCTh 3yeKTpuuecKoro mnois. JlnHum
HANpPsDKEHHOCTH  AJIEKTpUYECKOro mojs  (cuioBble JuHMM).  OpHOpOAHOE
IEKTpUUYECKOe Mose. HamnpspkeHHOCTh 3JEKTPOCTATHYECKOrO IOJS TOYEYHOTO
3apsana. [IpuHnmn cynepnosunuu nosnei. Teopema I'aycca. DnekTpocratnyeckoe
110JIe PaBHOMEPHO 3apsHKEHHBIX TIOCKOCTH, chepsl U mmapa.

Pabora cwmn QJICKTPOCTATUYCCKOTO  IIOJIA. I[Torenmuan wu Pa3HOCTDb
IIOTCHIHMAJIOB. CBs13b Pa3sHOCTH IIOTCHIMAJIOB C HaIps’KEHHOCTBIO
SJICKTPOCTATUICCKOT' O ITIOJIA. [Torenmuan ITOJIA TOYCYHOI'O 3apsja.
BKBI/IHOTCHHI/IEUIBHLIG IMTOBCPXHOCTH.

[IpoBOgHWKHM W  JAWDJCKTPUKH B DJIGKTPOCTATUYCCKOM  TIOJIC.
JyanekTpudeckasi MPOHUIIAEMOCTh BEIIECTBA. DJIEKTPOEMKOCTh. KOHIEHCATOPBHI.
[lone mocKOro KOHJEHCATOpa. DIEKTPOEMKOCTh IUIOCKOTO KOHJCHCATOPA.
[locnemoBarenbHOE W TApaICIBHOE COEJAMHEHHE KOHJEHCATOPOB. ODHEPrHs
3apsHKCHHOTO KOHJICHCATOpA.

DHeprus 3JIEKTPUIECKOTO OIS
I11.2. ITlocTOSIHHBINH TOK

OnekTpudecknuii TOK. Cuna TOKa. YCIOBHUS CYIIECTBOBAHMS MOCTOSIHHOTO
TOKa B 1enu. Dnektpoasmxyiasi cuia (31C). Hanpsokenue. U3mepeHnue cuiibl Toka
Y HaIpsDKEHUS.

3akoH Oma ns yyactka uend. OMHYECKOE€ CONMPOTHUBIIEHUE MPOBOHUKA.
VYaenbHOE CONpPOTUBJIEHUE. 3aBUCHUMOCTb YJIEIBHOTO  COMNPOTUBJIEHUS  OT
temrepatypbl. CBepxmnpoBoaumoctb. [lociepgoBarenbHOoe W HapajljieNbHOE
COEIMHEHUE MTPOBOAHUKOB. I3MepeHHe COMPOTUBIICHHUS.

3akoH Oma miig nojHoM uenu. VICTOUHHUKM TOKa, ux coequHenue. [IpaBuna
Kupxroda.

PaboTa u montHOCTH TOKA. 3akoH Jlxoyns-Jlena.
DJIEKTPUYECKHI TOK B METAJLJIAX.
DIIEKTPUYECKHAN TOK B JIEKTPOJIUTAX. 3AKOHBI AJIEKTPOJIN3A.

DJIEKTPUYECKHAN TOK B BaKyyMme. TepMO3JIEKTpOHHAS SMUCCHS. DIIEKTPOHHAS
Jammna - AMoA. DIEKTPOHHO-IIy4eBas TpyOKa.

[lonmynpoBonuuku.  CoOCTBEHHass W TIpUMECHas  IPOBOAMMOCTH
NOJIyIPOBOJHUKOB.  3aBUCUMOCTh  MHPOBOAMMOCTH  IOJYIPOBOJHHUKOB  OT
TEMIIEPATYpPBl. P-N-IIEPEXOJ M €ro CBOMCTBA. [lOMYNPOBOJHUKOBBIM JHOM.
Tpanzuctop. Tepmucrop u GporopezucTop.



OnekTpudeckuii TOK B Trazax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHbBIN
paspsael. llondarue o masme.

I11.3. Maramerusm

MaruuTtHOe nosie. JleMcTBrE MarHUTHOTO TTOJISI HA PaMKy ¢ TOKOM. MHIyKius
MarHUTHOTO MOJIsl (MarHUTHAst MHAYKIUSA ). JIMHUM MarHuTHOM MHAYKIMKU. KapTrHbI
JMHUM WHIAYKUUMA MarHUTHOTO IOJISI IPSIMOTO TOKa M cosieHoupa. Ilonsatue o
MarHUTHOM I0JI€ 3eMJIH.

Cua, aeicTByIOIIash Ha MPOBOJHUK C TOKOM B MAarHUTHOM MoJie. 3aKOH
Awmrepa.

JlelicTBHE MarHUTHOTO MOJs Ha ABWXKYyIuiics 3apsaa. Cuna Jlopenna.
MaruauTHbIe CBOMCTBaA BellecTBa. [ unoreza Amnepa. @eppoMarHeTHKH.
II1.4. Dy1eKTPpOMArHUTHAS UHAYKLMS

Maruuteslid  motok. Omnbitel @apanes.  SIBiIeHHE 3IEKTPOMAarHUTHOU
UHAYKIMU. BUXpeBoe 2IeKTpudecKoe mose. 3aKOH AIEKTPOMAarHUTHON MHIAYKIUU.
[IpaBuiio Jlenna.

Camounnaykuus. MHaykTuBHOCTh. DJ]C caMOUHAYKIIUH.
DHeprusi MarHUTHOTO TOJIS.
IIL.5. DnekTpoMarHuTHbIE KOJICOAHUS M BOJHBI

IlepeMeHHBIN DNEKTPUYECKUM TOK. AMIUIUTYAHOE W JIEUCTBYIOLIEE
(@ dexTrBHOE) 3HAUEHNE TEPUOTUYECKU U3MEHSIOIIETOCS HAMPSHKEHUS U TOKA.

[TomyyeHne mepeMEHHOTO TOKa C MOMOIIBI0 MHIAYKIIMOHHBIX T€HEPATOPOB.
Tpancdopmarop. [lepenada snekTpudecKoit JHEPTUH.

Konebarenbupiii koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIC KOJICOAHUS B
koHType. llpeBpamienust sHepruu B KoJeOaTEIbHOM KOHType. YpaBHEHUE,
OIMMCHIBAOIIEE MPOIIECCH B KOJIEOATEIIbHOM KOHTYpE, U ero perieHue. Gopmyna
Tomcona 115 mepuoia KosebaHuil. 3aTyXarolne JeKTPOMarHuTHIC KOIeOaHusl.

BBIHy)KJICHHBIG KoJcOaHus B QJICKTPHUYCCKHX LCIIAX. AKTI/IBHOC, €MKOCTHOC U
HHAYKTUBHOC COIIPOTUBJICHUA B MLCIHM TapMOHHUYCCKOIO TOKaA. Pe3onanc B
QJICKTPUYCCKUX LCIIAX.

OTKpbITHIA KONEOaTenbHBIM KOHTYp. OmbiThl ['epria. DiekTpoMarHUTHBIC
BoJHbL. Mx cBoiuctBa. Illkana snekTpomarHuTHBIX BOJH. M3nmyueHune u npuem
ANEKTPOMArHUTHBIX BOJIH. [[pUHIIMIIBI paIuOCBS3H.



IV. OnTuka

IV.1. I'eomerpuueckas onTuka

Pa3BuTre B3rIsSg0B Ha OPUPOAY CBETA. 3aKOH MPSMOJIMHEHHOTrO
pacrpocTpaHeHus cseta. [lonsarue myqa.

NHTeHcuBHOCTh (IJIOTHOCTh MOTOKAa) u3dydeHus. CBETOBOM MOTOK.
OCBEIIEHHOCTD.

3akoHbl oTpakeHus cBera. Ilnockoe 3epkano. Cdepuueckoe 3epxalio.
[TocTpoenne n300pakeHUI B TNIOCKOM U CHEPUIECKOM 3epKajiax.

3aKOHBI MPeIOMJICHUs CBeTa. AOCOJIOTHBIM U OTHOCUTENBHBIN MOKa3aTenn
npesioMieHus. X0 Jydeit B mpusme. SIBjaeHue MoaHoro (BHyTPEHHETO) OTPaXKEHUSI.

Tonkue nmrH3b1. DOKYCHOE PACCTOSHHUE U ONITHYECKAsT CHJIA JIMH3BI.

[locTpoenne wu300pakeHUs: B COOMpAIONIMX M PACCEHBAIOIIUX JIMH3aX.
®dopmyna TuH3bL. YBEIUYEHUE, 1aBAEMOE JIMH3AMHU.

OnTuueckue mpuOopsl: Jiyna, (oToanmapar, HNPOEKUMOHHBIA amnmapar,
MUKPOCKOIT. X011 Ty4yel B 3TuX npubdopax. ['nas.

IV.2. DnemenThl (pU3N4ECKOH ONTHKHU

BonHoBele cBoiicTBa cBeta. llomApuszanust cBera. DIEKTpOMarHUTHAas
IpUpOJa CBETA.

Ckopocth cBeTa B ofHOpoAHOW cpene. Jucnepcus cBera. CHeKTpOCKOI.
NudpakpacHoe u yIbTpaduoieToOBOE U3TyUCHHUS.

Nurepdepenuust cBera. KorepeHTHblE MCTOYHUKH. Y CIOBUS 0Opa30BaHMS
MaKCHUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE.

Hudpakuus cserta. Omnweir  FOnwra. Ilpuanun Troirenca-®dpenens.
JudpakunoHHas pemierka.

Kopnyckynsapueie cBoiictBa cBeta. [loctostHas Ilmanka. dorosaddekr.
3akonb! poroaddekra. PoToH. YpaBHeHue DitHmTeHA U1 PoTodddexTa.

JlaBnenue cBera. OnbiThl JIeOenera mo M3BMEpEHUIO JIaBJIICHUS CBETA.

[TocTynaTel TEOpUM OTHOCUTEIBHOCTH (TOCTyNaThl OWHIITEHHA). CBS3b
MEKy MaCCOM U DHEPTHUEM.



V. ATOM M aTOMHOE AP0

OmnsbiTel Pezepdopna no paccesuuto a-yactull. [Inanerapuas Mozienb aToma.
KBanroBble moctynatel bopa. Mcnyckanwe W MOTJIOIIEHHE SHEPIUU aTOMOM.
HenpeppiBHBIN 1 TMHEWYATHIN ClIEKTpbl. CIEKTpaIbHbBINA aHAIIN3.

DKCNEepUMEHTAIBHBIE METOJbl PETUCTPALIMHU 3apSKEHHBIX YACTHIL: KaMmepa
Buiibcona, cuetuuk ['eiirepa, my3slpbKoBasi kKamepa, (POTOIMYJIbCUOHHBINA METO/I.

CocraB siapa aroma. M3oTomnbl. DHeprusi cBsi3u aTOMHBIX sifep. [lonstue o
AJIEPHBIX peakuusx. PagmoakTuBHOCTh. Buabl paguoakTUBHBIX U3TyYEHUN U HUX
cBolcTBa. LlenHble sinepHble peakunn. TepMosaepHas peakuus.

buonornyeckoe ACHCTBHE paJMOAKTHBHBIX H3JIYYCHHH. 3ammura OT
pajuanuu.

3. PekoMeHI0BaHHAA JIMTEpPATypa.

OcHoBHas JuTEpaTypa

1. ®uszuka s npodeccuil U CHeNUaIbHOCTEH TEXHUYECKOTo mpoduis :
Y4eOHUK JIJIs1 CTYA. YUpexaeHuit cpea. npod. oopazosanusi / B.®. JImutpuena. — 4-
€ u3a., crep. — M. : I3narenbckuii neHTp «Akagemus», 2017. — 448 c.

2. ®uzuka s npodeccHii M CNEHUATBHOCTEH TEXHUYECKOro MpoguIs.
COopHuK 3a1a4: y4eOHUK IJIs CTY/. yUpekIeHuit cpea. npod. oopazoBanus / B.D.
Amurpuea. — 4-e usg., crep. — M. : 3narenbckuil neHTp «Akagemus», 2017. —
256 c.

3. I'pabosckuii, P.U. Kypc dusuku [DnexrponHsblit pecypce] : yueod. [Tocodbue
— OnexrtpoH. [an. — Cankr-IlerepOypr : Jlanb, 2012. — 608 c¢. Pexxum noctymna:
https://e.lanbook.com/book/3178

4. I'paboBckuit, P.M. CoopHuk 3amau no ¢usnke [DIeKTPOHHBIN pecypc] :
yue0. [Tocooue — Dnektpon. Jlan. — Cankrt-IletepOypr : Jlans, 2012. — 128 ¢. —
Pexxum nocryna: https://e.lanbook.com/book/3899.

5. Tpopumora T.U., dupcoB A.B. duszuka mgia1 mpodeccuil u
CHEUATbHOCTE TEXHUYECKOTO0 M E€CTECTBEHHO-Hay4yHOro mnpoduieit: COopHHK
3ajgau. — M., 2013.

6. Tpobumora T.U., dupcoB A.B. duszuka i1 mnpodeccuit u
CHEUATbHOCTE TEXHUYECKOIO0 M €CTeCTBEHHO-HayyHOro mnpoduieii: Pemenue
3amad. — M., 2015.

7. TpopumoBa T.U., Dupcor A.B. Dusuka maua npodeccuii u
CHEIUATBHOCTEH TEXHUUECKOTO ¥ €CTECTBEHHO-HAayYHOTo Tipoduiieii: CripaBOYHUK.
- M., 2010.

8. ®upcoB A.B. ®usuka a1 npodeccuii u CrenuanTbHOCTEN TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO Mpouieii: ydeOHUK 111 00pa30BaTEeNbHBIX YUPEKICHUI
cpen. mpod. odbpazosanus / mox pen. T.M. Tpobumosoit. — M., 2014.


https://e.lanbook.com/book/3178
https://e.lanbook.com/book/3899

JlonoJIHUTeIbHAS JTUTepaTypa

1. ®uzuka. 3amaunuk. 10-11 ki, : mocobue misg 061eoOpa3oBaTeIbHBIX
yupexaennii / A. I1. PeimkeBud. — 17-e uza., crepeotun. — M. : JIpoda, 2013. — 188,
[4] c. : wn. - (Bamaunuku « J{podsn»).

2. COOpHUK TECTOBBIX 3aJJaHUN ISl TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS,
®uzuka -11, JTAT MUOO, 2012 1.

3. COOpHUK TECTOBBIX 3aJaHU ISl TEMATUYECKOTO U UTOTOBOTO KOHTPOJIA,
®usuka -10, JAT MUOO, 2012 1.

4. KUM, ®u3uka, 10 ximacc, Mocksa «Bakoy, 2010 T.

5. E.A.Mapon, A.E.Mapon KoHTponbHbie paboTel mo ¢usuke 10-11 M.:
[Ipocsemenne, 2012 r.



