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Pabouas mporpamMMa mpegHa3zHaueHa IS MpEmofaBaHus AUCIHUILTUHBI 0a30BOM YacTu
Osioka 1 ctyneHTam o4HOM popMbl 0OyUEHHS 0 HanpaBieHUto moaArotoBku 27.03.02 Ynpasnenue
KauyeCTBOM.
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noaroroBku 27.03.02 VYnpaBieHue KauecTBOM, YTBEP)KICHHOTO MPUKa30oM MUHHUCTEPCTBA
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1 He.]]l/l " 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Ilesmm ocBOeHMs IUCLUIUIMHBL (MOIYJsl): sBIsETCS co3faHue (yHIaMEHTAIbHOM Oa3bl
3HaHUH, HAa OCHOBE KOTOPOW B JaJbHEWIIEM MOXHO pa3BUBaTh Ooyiee YrayOJeHHOE U
JeTaIU3UPOBAHHOE M3y4yeHUE (U3NYECKHUX 3aKOHOB UM SIBIECHUI B paMKax KypcOB INPHKJIATHON
MEXaHUKH, OCHOBBI KOHCTPYHUPOBAHHUSI, JIEKTPOTEXHUKU U 3JIEKTPOHUKH.

3agaum: chopMHUpPOBATh y CTYJCHTOB €IMHYIO, CTPOHHYIO, TOTHYECKH HEIPOTUBOPEUHBYIO
(bu3nUecCKyr0 KapTUHY OKPYXKAIOIIEro HaC MUpa MPUPOAbI, CO3JaHHE KOTOPOH MPOUCXOIUT MyTeM
0000111eHUsT HKCIIEPUMEHTAIBHBIX JAHHBIX U Ha MX OCHOBE IPOM3BOJUTCS MOCTPOEHHE MOAEIeH
HaOJI0O1aeMBIX SIBJICHUH, CO CTPOTUM OOOCHOBAaHHMEM MNPHOMMKEHUA M PaMOK, B KOTOPBIX 3TH
MOJIEHU JEHUCTBYIOT.

2 Mecro aucuumiiuHbl B cTpykrype OIIOIT BO

JlucumiuinHa OTHOCHUTCS K 0a30Boii yactu ydeOHoro nukia — bl Ilpu m3ydeHuun kxypca
oOmieil ¢u3MKH, CTYAEHT AOKEH CBOOOAHO BIAJETh B MEPBYID OYEpeab MaTeMAaTHUYECKUM
anmaparoM. YMeETh peliaTh KBaJpaTHbIC, MHTErpalibHbie W IuddepeHInabHbIC YPaBHCHHS,
HEPAaBEHCTBA, TEOMETPUUYECKUE 3a]]a4l, TPUTOHOMETPUUYECKUE BBIPAKECHHUS.

B kypce oOmieit ¢u3uKku BBOJATCS OCHOBHBIC IMOHATHUS W 3aKOHBI, KOTOpPHIE SIBISIOTCS
byHIaMEHTOM TMPU OCBOCHMHM MHOTUX JAUCUMUIUIMH, KaK €CTeCTBEHHOHAyYHOTO IMKIA, TaK U
npodeccuoHasibHOro 1uKiIa. OcBoeHHWe QU3UKU HEOOXOAMMO KaK MPEALIEeCTBYIONEe IS
CIEIYIOIIUX AUCLUUTUINH: MPUKIIAAHAS MEXaHUKA, OCHOBBI DJIEKTPOTEXHUKHU U SJIEKTPOHUKH U T.JI.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOEHHS CO/IEPKAHUS U CUUIIMHBI

[Ipouecc n3yyeHUs: TUCLUIUIMHBI HAIpaBjieH Ha (OPMUPOBAHUE DJIEMEHTOB CIICIYIOIINX
komrereHuil B coorserctBuu ¢ @I'OC BO u OIIOII BO no ganHOMY HanpapieHUIO TOATOTOBKU
(cTIeManbHOCTH):

- CIIOCOOHOCTBIO K caMoopraHu3anuu u camooopasosanuio (OK-7);

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI O0yYaOIIUICS TOJIKEH:

3HaTh:

— TEOPETUYECKHUE OCHOBBI, OCHOBHBIE IOHSATHS, 3aKOHBI M MOJEIU MEXaHUKH,
MOJIEKYJISIpHOM (DU3MKM, DJIEKTpUYECTBA M MarHeTu3Ma, ONTHUKH, aTOMHON (QU3MKH, (U3MKH
aTOMHOTO Sipa ¥ YacTHIl;

— TEOPETHUYECKHE OCHOBBI, OCHOBHBIE IIOHATHSA, 3aKOHBl W MOJEIN TEOPETHYECKON
MEXaHHUKH, TEOpUN KOojeOaHUI 1 BOJIH, KBAHTOBOW MEXaHUKHU, TEPMOJIMHAMUKH U CTATUCTUYECKOMN
(GU3UKH, METOJIOB TEOPETUYECKUX M IKCIIEPUMEHTAIbHBIX UCCIEIOBAaHUN B (PU3UKE.

Ymers:

— TOHMMAaTh, HU3JaraTb W KPUTHYECKU aHAIM3MpOBaTh 0a3oByl0 oOmedusnueckyro
uH(pOpMaLIIO;

— TIOJIb30BATHCS TEOPETUUYECKUMHU OCHOBAMHU, OCHOBHBIMM MOHSATHAMH, 3aKOHAMU U
MOJCIISAMH (PUBHKH.

Baaners:

— (U3UYECKMMU U MaTeMaTHYeCKHMU MeTojaMu oOpaboTKM M aHanu3a UHQOpMaIu B
o0acTy o01Iel U TeopeTHIecKo Pru3nKH.



4 Copepxanue ¥ CTPYKTYPa AUCHHUILIMHBI (MOLYJI51)

4.1 Conepxxanue pa3iejioB 1M CIUNINHbBI

No HanMeHoBaHIe Coneprxanue paszjena dopmupyemas ®dopma
KOMIIETCHITHS TEKYIIETro
pasnena pasnena
KOHTPOJIS
1 Mexanuka ONEeMEHTBI KHHEMaTUKH OK-7 JIP, K, T, PK
MOCTYIATEILHOTO u
BpalaTeIbHOTO IBMKCHHUS,
JlnHamuka TOYKH u
MOCTYIATENbHOTO JIBYKCHUS
TBEPJOTO Tela. 3aKOHBI
COXpaHEHHUS.
JlnHamuka BpaIaTeIbHOTO
JBUKEHUS TBEPJIOTO Teja
HewunepuuansHbie CUCTEMBI
oTcyeTa
Mexanuka )XuakocTein
Mexaaudyeckue — KojgeOaHus |
BOJIHBI
DOneMeHThl CIeUUalbHOW TEOPHUH
OTHOCUTEJIBLHOCTH.
2 MonexkyisapHas | MonekynspHO-KMHETHYECKas OK-7 JIP, K, T, PK
¢busuka u TEOPHsI HJICATTLHBIX Ta30B.
TepmoarHamMuka | OCHOBBI TEPMOJAMHAMUKH
PeanbHble Ta3pl, KUIAKOCTH H
TBEpJIbIC TETIA.
3 DJIEKTPUYECTBO | DIIEKTPOCTaTUKA OK-7 JIP, K, T, PK
W MarHeTu3M. [ToCTOAHHBIN SJIEKTPUUYECKHI TOK.
Toxk B cpenax.
MarnuTHoe Tojie B BaKyyMe U B
BEIIIECTBE.
OcHoBbI Teopuu MakcBemna s
3J€KTPOMArHUTHOTO MOJIS.
DNeKTpOMarHuTHhIE KOJEOaHUS U
BOJIHBL. IlepemeHHBbIN
AJIEKTPUYECKHI TOK.
4 Onruka. I'eomerpuyeckas OIITHKA, OK-7 JIP, K, T, PK
(dboTtomeTpus
BonHoBas onTuka.
KBanToBas onruka.
5 ONIEMEHTBI dusznka aTroMma. KBanrToBas OK-7 JIP, K, T, PK
aTOMHOM U busmka.
SIIEPHOMN DnemMeHThl sAnepHONH (QU3UKU H
bu3uKn (U3HMKY 3TIEMEHTAPHBIX YaCTHUI.

B rpade 4 mpuBomsaTca IulaHUpyeMble (OPMBI TEKYHIETO KOHTPOJIS:

3aluTa

naboparopHoit pabotsl (JIP), Beimonnenue kypcoBoro npoekta (KII), kypcosoii padotsl (KP),
pacuetHo-Tpaduueckoro 3amanus (PI'3), nomamHero 3ananus ([[3) nanucanue pedepara (P),

acce (9), komnokBuyM (K), pyoexnsiit koutposs (PK), rectuposanue (T) u T.1.




4.2 CTpyKTYypa AMCHHMIIIMHBI

OO011ast TPYI0EMKOCTh TUCIUILIHHBI COCTAaBIsCT 8 3aueTHBIX eauHull ( 288 yacoB)

TpynoemMkocTb
Bun paboter 4acoB
(0]0]0)
1cem. 2cem.
OO6u1asi TPy10€eMKOCTh 144 144
AyautopHas (KOHTaKTHasi) padora: 72 60
Jexyuu (J1) 34 30
Ilpaxmuueckue sanamus (113) 17 15
Jlabopamopuwvie pabomut (JIP) 17 15
CamocrositesibHas padora (CP): 67 57
CaMOCTOATEIHbHOC U3YYCHHE PA3/CIIOB 30 27
CamornoaroroBka (IpopadoTKa ¥ MOBTOPEHUE JISKIIMOHHOTO MaTepHrala u
Marepuaia yaeOHHKOB U y4eOHBIX MOCOOHH, IIOATOTOBKA K JJAOOPATOPHBIM U 37 30
NPAaKTUYCCKUM 3aHATHM, KOJUIOKBHYMaM, pyOeKHOMY KOHTPOJIIO U T.11.),
Kourtpoan 9 27
Bu HTOroBOro KOHTpOJIs (3a4eT, IK3aMeH) 3a4eT | HK3aMeH

4.3 JlabopaTtopHbie padoThl

No
JIP HaumenoBanue 1a00paTopHBIX padboT
1 3
L W3yueHne 3aKOHOB PaBHOYCKOPEHHOTO JBMKEHUS M BTOPOro 3akoHa HetoToHa Ha
MaiuHe ATByJa.
2 OmnpeneneHne CKOPOCTH IBUKEHUS MYJIM METOAOM OaNTUCTUYECKOIO MasiTHUKA.
3 N3ydyeHne 0OCHOBHOTO 3aKOHA JMHAMUKH BPAIaTeIbHOTO TBUKEHHUSI.
4 OmnpeneneHue MOy FOHTA 110 U3TUOY CTEPHKHSL.
5 Omnpenenenre MOMEHTa HHEPIIUM MaXxOBOTO KOJIECA M CHIIBI TPEHHUS B OTIOpPE
6 OmnpeneneHre MOMEHTa HHEPLIUH TeJla METOI0M KPYTUJIbHBIX KOJIeOaHUH.
7 Omnpenenenre Kod3hGUIIUEHTA )KECTKOCTH MPYKUHBI CTATUCTUYECKUM U TUHAMUYECKUM
METOJAMH.
8 Ompenenenne TepMUIECKOTO KOd(DPHUITMEHTA TaBICHHS BO3yXa ITPH TTOMOIITH
BO3AYIIHOTO TEPMOMETPa
9 OmnpeneneHne TNIOTHOCTH KUKOCTEH W KOHIICHTPAIIUH PAacTBOpPa C MOMOIIBIO
MTUKHOMETpA
10 OmnpenerneHne BIaXHOCTH BO3/yXa
1 Onpenenenne kodpduneHTa TMHEHHOTO pacliupeHus TBEPAbIX TeIl.
OmnpeneneHre OTHOLIEHUS TETJIOEMKOCTH IIPU TTOCTOSSHHOM JIaBJICHUHU K TEeTJIOEMKOCTH
12 npu noctosiHEOM 00beme (¥ =C /Cv ) metonom Knemana-/lesopma




13 Onpenenenre MOJISIPHOM Macchl BO3/1yXa.

14 HccnegoBanue 351€KTPOCTATUYECKOTO MOJISI METOIOM JIEKTPOCTATUUECKON BaHHBI.

15 Omnpenenenue uucna dapanes u 3apsiaa JIEKTPOHA.

16 N3MepeHne conpoTUBIEHUN € TOMOIIBIO MOCTa Y UTCTOHA.

17 N3ydeHnue 3aBUCUMOCTH COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

18 HccnenoBanue 3akoOHOMEPHOCTEH TEPMOIIEKTPOHHOM SMUCCHUU.

19 N3yuenune nepexoHbIX MPOILIECCOB MPU 3aMbIKAHUHU U Pa3MbIKAHUU LETIH.

20 OrnpezenieHre rOpU30HTAILHON COCTABIISIFOLIEH HAPSHKEHHOCTU MarHUTHOTO TIOJIS
3eMJIN.

21 N3yuenune mosynpoBOIHUKOBOTO AMO/IA U TIOTYIIPOBOAHUKOBBIX TPUOOPOB.

22 Omnpenenenre rIaBHOTO (POKYCHOTO paccesiHUsl COOMpArOIIel U pacCcerBarOIIeH JTUH3.

23 Omnpenenenue CUIbI CBETa POTOMETPOM.

o4 N3ydenue siBneHust THTEp(GEpPEeHINH CBETA C IIOMOIIBIO KOJIEI] HhIOTOHA

25 HccnenoBanne onTHYECKH aKTUBHBIX BEIIECTB CaXapUMETPOM.

26 UccnenoBanue CTpyKTYphl KPUCTAIIIIOB JIA3EPHBIM U3JITYYCHHEM.

27 N3ydenue 3akoHa OCBEIIEHHOCTH

o8 UccnenoBanue audpakiiui CBeTa ¢ MOMOIIBIO ONTHYECKOW CKaMbU

29 W3zyuenue BHemHero ¢porodddexra

30 UccnenoBanue CieKTPOB UCITYCKAHUS U TTOTJIOMICHUS] CIEKTPOCKOTIOM

31 Hcnons3oBanue cuerunka [ eiirepa-Mromnepa uist u3ydeHus: H30Tona Oepuuius

4.4 IlpakTH4yeckue 3aHATHS (CEMHHAPBI)

Ne
Tema
11
1 3
1 DJIeMEHThl KHHEMATUKU. JIMHAMKKA MOCTYNAaTeIbHOrO ABWKEHUS. CHIIbI HHEPIIVH.

3HepFeTquCKHe XapaKTCPUCTHKHU MEXaHUYECKOM CHCTEMEI. 3aKOHBI COXpaHCHHA B MCXAaHUKCE.

MexaHuka TBEpAOTrO TeNa.

MexaHnndeckue KoJeOaHus U BOJIHEI.

ODneMeHThl MEXAaHUKHU KHUIKOCTEMN

O gk wW DN

DJeMeHThI peHﬂTHBHCTCKOﬁ MEXaHUKU.




Tema

MOJ'IeKy.TIHpHO'KI/IHCTI/ILIeCKaH TEOpH NCATTBbHBIX I'a30B

OCHOBBI TEPMOIMHAMUKH

PeannHbie raspl, JKXUAKOCTH U TBEPABIC TCIIa

10

DNeKTpOCTaTHKA.

11

ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK.

12

BHGKTpOMaFHI/ITHaH HHAYKOHA. DeMEeHTHI TEOpHUU MakcBeimia AJIA JICKTPOMArduTHOI'O ITOJIA.

13

DneKTpOMarHuTHBIE KoJieOaHus U BOJTHBL. [lepeMeHHBII 3JIeKTPUYECKHUIA TOK.
DJIeMEHTHI CHEeIUATIbHON TEOPUH OTHOCUTEILHOCTH

14

DNIeMEHTHI T€OMETPUUECKOM onTUKU. BoHOBas onTuka.

15

KBanrtoBas npupoaa uznyyeHus.

16

DneMeHTa aTOMHOM ¥ KBAHTOBOMW (DU3UKH.

17

DneMeHTHI siIepHON (PU3NKH.

4.5 CamocTosiTeIbHOE H3YUYeHHe Pa3/1eJIOB AU CHUILINHBI

BOHpOCLI, BBIHOCHUMBIC HAa CAMOCTOSATCIIBHOC U3YYCHHUC

2

Mexann4deckoe JBUKCHUC. OTHOCUTENIHLHOCTh JABWOKCHUA. Cucrema oTcuerTa.
KOOp,I[I/IHaTHaH M BCKTOpHasA (I)OpMa OIMuCaHus IBUXKCHUA.

PeaktuBHOE nBMKEHME. KOCMUUECKHE CKOPOCTH

FI/IpOCKOHH. HpI/IMeHeHI/Ie TMPOCKOIIOB B HABUT'alTUN

3BYKOBBIE BOJIHBL. YIbTpa3ByK. UH(ppazByk. Dddext Jomnepa

HeI/IHepI_II/IaJ'IBHBIe cucTeMbl oTcueTa. CHIbI 150:(50) 004051

Ornpenenenue nNocTostHHOM ABoraapo

N oo o B WD

JliinHa cBoOOAHOTO pobera MOJIEKYJIbl U CPEeIHEE YUCIIO CTOJKHOBEHUMN

BHyTpeHHss sHEprus peaabHOro rasa.

Oddext Jxoynsa-Tomcona. CKMKEHHE Ta30B

10

I[aBJIeHI/IC Ioa I/I30FHyTOI71 MOBCPXHOCTBIO KUJIKOCTH. dDopMlea Jlamaca. KaHI/IJIJIHpHLIe
SIBJICHUS

11

JleekThl B KpucTaiax

12

CY6HI/IME[L[I/I$I, IUIAaBJICHHUEC U KPUCTAJIJIM3alud TBEPABIX TCII. AMOp(i)HBIG TCJ1a

13

OnbIT MIIITMKEHA 110 OMPEICIICHUIO 3apsia AIEKTPOHa

14

Pacyer HanpsKEHHOCTH AJIEKTPUYECKOTO TMOJsI Ha OCH JUIONAS W Ha NpsMOH
NEPIEHIUKYIIIPHON OCH U0,




15 | [Ipumenenne Tteopembl [aycca i pacdera HANpsDKEHHOCTH IIOJII  PaBHOMEPHO
3apsDKEHHON  cpepruecKoil TMOBEPXHOCTH, PABHOMEPHO 3apsHKEHHOTO OECKOHEYHOTO
LHWINHApA.

16 | CerHeTrosneKTpUKH, X CBOMCTBA U IPUMEHEHUE.

17 | ConpoTuBieHrne TPOBOJHUKOB M HUX COCIUHEHHUE. 3aBUCUMOCTH COINPOTHUBJICHUS
IIPOBOJIHUKOB OT Temieparypbl. CBepXIIpOBOAUMOCTb.

18 | Peoxopanblii MOCT YHHCTOHA.

19 | KoadduuueHT monae3Horo AHCTBUS HCTOYHUKA TOKA.

20 | PaGota BpIXx0/Ja 3JI€KTPOHOB U3 MeTAJIOB. TepMonniekTpoHHast smuccus. KoHtakTHas
Pa3HOCTh MOTCHIUAIOB. TEePMO3IEKTPUUECKUE SIBICHUS U UX IPUMEHEHHE.

21 | IlonynpOBOAHUKOBBIA JHOM, TPUO, TPAH3UCTOP HHTEIPAIbHBIE CXEMBI..

22 | Bumsl caMOCTOSITENIBHOTO Ta30BOTO paspsiia. Theromnuii, AyroBoil, HCKPOBOW U TyrOBOM
pas3psbl.

23 | Dddext Xomna.

24 | YckopuTenu 3apsHKEHHBIX YaCTHIIL.

25 | Jlna- u nmapamarnetusm. @eppoMarHeTUKy U UX CBOMCTBA.

26 | Tox mpu 3aMBIKaHUU U PA3MBIKAHUH LETIH.

27 | Omnpenenenue yaeiabHOTO 3aps/a MOJIOKUTENbHBIX HOHOB. Macc — crieKTporpagsl.

28 | TexHuueckue NPUMEHEHHUS HIIEKTPOIIN3A.

29 | Onruyeckue npudOpbl. AGeppaliuil ONTHYECKUX CHCTEM.

30 | Onbitel Pu3o u MaiikenbcoHa MO ONPEIEIEHUI0 CKOPOCTH CBETA.

31 | Meroas! HaOroAeHUs MHTepdepeHnnu ceera. [IpuMenenne nuTephepeHun CBeTa.

32 | Bunsl TIOMHUHECIIEHIINH.

5 OueHovHbIEe CpPeCTBA JUIA TeKYIIEro KOHTPOJISA YCIeBAeMOCTH M MPOMEXKYTOYHOI
aTTecTaluu

CDOpMBI KOHTPOJIA TCEKYIIUX, IMPOMEKYTOUHBIX W HUTOT'OBBIX 3HAHUHI CTYACHTOB IIO0

JTUCIIUIIMHE ONPEAEIAIOTCS B COOTBETCTBUU C Y4€OHBIM IJIAHOM 00pa30BaTeIbHON MPOTrpaMMbl U
B COOTBETCTBMM C jAedcTByrouM IlojoxkeHneM o OalbHO - PEUTHHTOBON CHUCTEME OLEHKH
ycneBaemocTu ctyneHToB KbI'Y.

Ot obOyuaromuxcsi TpeOyeTcsl MOcelleHHe 3aHsATUi, BBIMOJHEHHE Ja00opaTOpHBIX padoT,

3HAKOMCTBO C PEKOMEHI0BAHHOM JIUTEPATYPOH.

HpI/I aTTeCTalnuu o6yqa}0m14xcs{ OICHMUBACTCA KadyCCTBO pa6OTBI Ha 3aHATHAX (YMGHI/IC

BECTH JUCKYCCHIO, CIIOCOOHOCTh YeTKO M EMKO (HOpMYJIMPOBATh CBOHM MBICIH), YPOBEHBb
MOJTOTOBKUA K CaMOCTOSITEIbHOU JIeATETHHOCTH, Ka4eCTBO BBINIOJIHEHUS 3aJaHUN (Tpe3eHTaIni,
JTIOKJIaI0B, BBHITTOTHEHHUE JIA0OPATOPHBIX PabOT U JIp.).




OOpa3ubl 3a1aHUI K J1A00paTOPHBIX padoT

N3YUYEHHUE 3AKOHOB PABHOYCKOPEHHOI'O ABMXXEHUS 1 BTOPOI'O
3AKOHA HbIOTOHA HA MAIINHE ATBYJIA

HepaBHOMEepHOE ABM)KEHHE, IIPU KOTOPOM CKOPOCTb H3MEHSETCS BO BPEMEHH IIO
JUHEHHOMY  3aKOHY, IIPMHSATO  HAas3bplBaTh  PABHOIECPEMEHHBIM.  BennuuHOM,
XapakTepu3yromel ObICTPOTY H3MEHEHHMs CKOPOCTH [0 YHCIEHHOMY 3HAYE€HHIO,
sBnsiercs yckopenue. llepBas dwacTe paOOTHI MOCBSIIEHA HM3YyYCHHIO 3aKOHOB
PaBHOYCKOPEHHOTO IBWXCHMsI Ha MallMHE ATByJa U OIPEICICHUIO YCKOPCHHS.
[lenpto BTOpOil YacTH pabOTHI SBIAETCS MpPOBEpKa BTOPOro 3akoHa HeioToHa

—

- F
a=— |. [IpoBoaurcsi 00paboTKa pe3yIbTaTOB IKCIICPUMEHTA.
m

KoHTpoabHbIE BOOPOCHI K IaHHOH JIab0paTOpHOU paboTe:

1) CdopmymupoBars 3akoHbl Hpr0TOHA.

2) TlousiTue 0 MaTepHaIbHOM TOUKE.

3) Ilyth u nepemernerne. CKOPOCTh, €€ BEIHYUHA U HAIPABIICHHUE.
4) Yckopenue. 3aKOHBI YTH JIJISI PABHOYCKOPEHHOTO W PABHOMEPHOT'O IBUYKCHHSI.
5) Ot kakux (HaKTOPOB 3aBHCHUT YCKOpEHHE?

N3YYEHUE OCHOBHOI'O 3AKOHA IMHAMUKH BPAIITATEJIbHOI'O
JABMOKEHW A

MOMEHT HHEepUMM BpAIIAIOIIErocs Tela MOXKHO CBECTH K H3MEPEHHIO
JEUCTBYIOIIETO Ha TEJIO0 MOMEHTAa CWJIbI U COOOIIEHHOMY 3TOMY Tely
YIJI0BOr0 ycKopeHus. i u3MepeHusl 3TUX BEJIMYUH IPUMEHSIOT MasiTHUK
Ob6ep0Oexka. [IpoBepka OCHOBHOTO 3aKOHA AMHAMUKH ISl BPAILAOLIUXCS Te
OCYIIECTBISIETCA ~ TpeMsi  crmocobdamu.  Pe3ymbTarbl  SKCIEpUMEHTa
oOpabatbiBaroTcs MeToZoM CThIOACHTA.
KoHTposibHbIe BONPOCH K JaHHOH J1abopaTopHOit paboTe:

1) MowmenT cuibl. [Tneuo cunbl. MOMEHT HHEPIIMU TBEPIOTO Tela.

2) OCHOBHOI1 3aKOH JJMHAMUKHU BPAIATeIBHOTO JIBHKCHUSI.
3) Uemy paBHa cuIia HATSHKCHHS HUTH?
4) BeiBecTH BpallaTelibHbIIi MOMEHT CHJIBI B JAHHOM padoTe.
5) 3akoH cOXpaHEHHs MOMEHTA UMITYJIbCA.
6) BbIBecTH MOMEHT WHEPIMH CTEPXKHS Il OCH BpAIICHUS, MPOXOISIICH 4Yepe3 LEHTP

Macc.

OINPEAEJIEHME MOAYJIA FOHI'A T10 U3T'BY CTEPXHA

Ilenpto maHHOW pPabOTHI SABISETCS M3Y4YEHUE YOPYrux aedopmanuii u
OCHOBHOTO 3aKOHa Jisf 3TOoro Bujaa nedopmannii—3akoHa ['yka. CTyaeHTbI
onpenensaoT Mmoayas KOHra st AByX cTepKHEH, CAENaHHBIX U3 Pa3InYHbIX
MaTepuajoB METOJOM H3ruda CTEepXHs, MOJIO)KEHHOTO Ha JiBe omnopsl. B
paboTe wuCHONb3yeTcs HHAMKATOp MalblX nepemenieHuid.  Halinennoe
3HaYeHHe MOAYJISl YIPYTOCTH CPaBHUBAETCS C 3TAJJOHHBIM 3HAUEHUEM.
KoHTpoabHbIe BOOPOCHI K IaHHOU J1a00paTopHOi paboTe:

1) Yro maswiBaercs nmepopmanmeii? Kakue Bumpl aedopmariuit

cymecTtBytoT? Ilo kakoMy npu3HaKy Tena JAENATCS Ha
yhnpyrue u Heynpyrue?

2) KakoB ¢usndecknii cmbicit Moyt FOnra?
3) Uemy paBeH MOMEHT MHEPIIUH CTEPKHS (BBIBECTH (GOPMYITY).

10



4)
5)

CdopmynmpoBaTh 3akoH ['yKa 171 OCHOBHBIX BUJIOB e OpMaIiu.
Huarpamma pactsixeHusi. OCHOBHbIE MEXQaHUYECKHE CBOKMCTBA TBEPOTO TEJIA.

OINIPEAEJIEHUME MOMEHTA MHEPIIM MAXOBOI'O KOJIECA 1
CWJIbl TPEHNMA B OIIOPE

MOMEHT MHEpLIUH MaxoBOrO KOJIECa M CUIy TPEHHUS B OIIOPE MOXKHO
HAaWTH MpU TOMOIIM MNpuUOOpa, COCTOAILIETO M3 MaxOBOIO Koueca,
HAaCa)XCHHOI'0 Ha Bajl. Ban yCTaHOBJIEH Ha INApUKONOAIIMIIHMKAX. B
paboTe wu3yyaeTcss OCHOBHOW 3aKOH JMHAMHMKH  BpaLIaTebHOTO
JIBUKEHUS.

KoHTpoIbHBIE BOIPOCHI K JIAHHOM J'Ia6ODaTODHOI71 Da6OTCI

1)
2)

3)
4) Cuina TpeHwus.
5)

2)
3)
4)
5)

OT yero 3aBUCUT MOMEHT UHEPLMH BpalllaOIIEeNHCsl CUCTEMBI?

BreiBectn ¢dopmyny ans pacdera MOMEHTa HWHEPIHH OJHOPOJHOTO JIHCKa
OTHOCUTEIILHO OCH, MEPIEeHIUKYISIPHON K MIOCKOCTH TUCKA U MPOXOIAIICH uepes
€ro LeHTp.

BriBoa pacueTHoit popmybl.

TpeHue nokos, CKOJIbKEHUS U KaueHUS.

Kunerndeckas sHeprus BpaliamoIerocs Tena.

OIPEJAEJIEHME MOMEHTA MHEPITMM TEJIA METOIOM
KPYTWJIbHBIX KOJIEBAHUN

B nmamHOii pabore wW3ydaercs OCHOBHas (u3WYecKas BeIHYWHA,
XapaKTepU3yIolllasi CBOMCTBA TBEPAOTO Teja MPH BpalllaTeIbHOM JIBUKEHUU
— MoMmeHT uHepuuu. OJIHUM U3 METOJOB 3KCIEPUMEHTAIBHOIO
OMpeNeJIeHusI MOMEHTA HWHEpPIUU Teja SBISETCS METOJ KpPYTHIbHBIX
KoJIeOaHUH, KOTOPBIN UCTIONIB3YyeTCsl B paboTe.
MoOMEHT UWHepUUH BBIYUCISIETCS IS Pa3HbIX TMOJOKEHUM Trpy3a U
MPOBOAUTCS 00pabOTKA PE3yIHTATOB H3MEPEHUH.
KoHTposbHbIE BOIPOCH! K JIaHHOHU J1ab0paTopHO paboTe:

1) HanwcaTh OCHOBHOH 3aKOH JWHAMUKH BpPAIIaTEIHLHOTO

JIBUKEHHSL.

CdopmynnpoBaTh 1 HaNKUCaTh, YTO TAKOE MOMEHT MHEPLIUU, MOMEHT CHJIBL.

Yro Ha3pIBaeTCA MOMYJIEM Kpy4EHUs?

Teopema IlIteiinepa, BbIBOA (POPMYIIBL.

YeMy paBeH MOMEHT HMHEPLMH CTEPKHS OTHOCUTEIBHO OCH, NEPIEHAUKYISPHON
CTEPKHIO, IPOXOIAIIEH Yepe3 HeHTp TsokecTu? Uepes KOHEI] CTepKHA?
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1)
2)

3)

4)
5)

6)

OITPEAEJIEHUE KOOODOUIIMEHTA XECTKOCTU ITPYKMHBI
CTATUYECKUM 1 JTUHAMUWYECKUM METOJJAMU

3amayeit paboOThl ABIAETCS O3HAKOMJICHHME C MPOCTEHIIMM  CllydyaeM
COOCTBEHHBIX  TapMOHHMYECKMX  Koiebanuid.  M3ywaroTcs — KosneOaHHs
NPYXKUHHOTO MAasTHUKA, KOTOPbIE MOXHO CUMTaTh HE3aTyXarolIMMH.
YcTaHOBKa COCTOUT U3 OIOPBI, HA KOTOPOU YKPEIJIEHBI Pa3IMUHbIE NIPYKUHBI.
Croiika cHaOxkeHa mmikamoi. PaGora cocTouT W3 JABYX YIPaKHCHHM:
OIIpEeIENICHUE )KECTKOCTU IIPYKUHBI CTATUYECKUM M JUHAMUYECKUM METOJIaMU.
B koHue paboTel cpaBHUBAIOTCS KOI(PQPHUIIMEHTHI >KECTKOCTH, MOJyYeHHBIE
pa3HbIMH METO/IaMHU.

KoHTposabHble BONPOCHI K AaHHOH JIabopaTOpHOU padoTe:

Kaxoii Buz1 uMeeT ypaBHEHHUE ABUKEHUSI TP TAPMOHUYECKOM Kojie0aHuu?

Kakme  komeGaHust  cUCTEMBbl  HA3bIBAIOTCSI  COOCTBEHHBIMM M KaKHe
BBIHYKJICHHBIMU?

CKopocThb U yCKOpeHHEe KoJiebaTenbHOU CUCTEMBI.

YemMy paBHa MOJTHAsI SHEPTHSI KOJIEOATEIHHON CUCTEMBI?

Bolunicnute MO TONYyYEeHHBIM JaHHBIM H3MepeHui ¢Gazy ot CcoOCTBEHHBIX
Koie0aHUH MPYKUHHOTO MasTHHKAa W CMEIICHHE Tpy3a X depe3 3 ¢ OoT Hadaia
OTCYETa BPEMEHHU.

Urto Takoe pe3oHanc?

OIMPEAEJIEHUE KOOODOUIIMEHTA BAZKOCTHU XXUAKOCTHU METOIOM CTOKCA

s onpenenenus koddduimeHTa BI3KOCTH IpeuiaraeTcs UCoib3oBath MeTosl CTokca,
KOTOPBIIi OCHOBaH Ha JBIDKEHUH Tella cheprueckord pOpMBI B HCCIENYeMOH KUIKOCTH
(rmuuepuH M KactopoBoe Mmacio). Jlms jmaHHON paboThl MPOBOAMTCS 00paboTKa
U3MEpEeHUH W TIONy4YeHHbIE 3HAUYeHUs Kod(pduimeHTa BI3KOCTH CPaBHHUBAIOTCA C
TaOJIMYHBIMU 3HAYCHHUSIMH.

KoHTpoabHble BONPOCH! K JaHHOH J1abopaTopHO paboTe:

1) ®dopmyna HeroToHA /1715 BI3KOCTH.

2) Koadpounuenr Bsazkoctu. Gusndeckuii CMbICH K03(D(UIIMEHTA BI3KOCTH.
3) EauHUIBI ©3MEPEHHUS BSI3KOCTH.
4) Meron Ctokca. BeiBox pacuetHoi GopMyJIbl.
5) Mertoasl onpenencHust KOAGPHUIHESHTA BI3KOCTH.

OIMPEAEJIEHME TEPMUYECKOI'O KOOODOUIMEHTA JABJIEHUA BO3AY XA TTPU

oMo BO3AYIIHOI'O TEPMOMETPA

PaboTta mocBsiiieHa W3y4eHHIO CBOMCTB HJI€AIIHOTO Tra3a, a TaKke
MO3BOJIIET HAWTH TepMUYECKH KOI(QOUIMEHT [aBiIeHHs BO3AyXa
CTyneHThl Takke JOJDKHBI IO3HAKOMHUTBCS C YCTPOHCTBOM BO3YLIHOTO
TEPMOMETPA, C MOMOIIBI0 KOTOPOrO MPOU3BOJUTCS M3MEpPEHHUE JTaHHOMN
BEJIMYMHBI.

KoHTpoibHbIe BOIPOCH! K AaHHOH JIabopaTOpHOU padoTe:

1) Kako¥i Ta3 Ha3piBaeTcs UAeambHbIM?

2) U3zomporecchl, UX ypaBHEHUS U TpaduKH.

3) Uro Ha3pIBaeTcs TEPMHUYECKHM KOX(PQPHUIMEHTOM JaBJIECHUS, KAKOB
ero ¢pu3nyecKuit cMbIca?

4) KakoB npuHIMIT pabOTEl MaHOMETpa?
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5) KakoB MoeKyIsipHO-KUHETUYECKHUI CMBICIT AaBICHHS U aDCOMIOTHON TeMIIepaTyphl?

OITPE/IEJIEHUE KODOOUITMEHTA JIMHEMHOI'O
PACHIMPEHUS TBEPABIX TEJI

W3BecTHO, YTO TpU HArpeBaHUM TeNa YBEINYHBAIOT
CBOU 00BEM, T.€. MPOUCXOJUT TEIUIOBOE PACIIUpPEHUE.
OTO CBUJECTENBCTBYET O TOM, YTO C YBEIUYECHUEM
TEMIICPATypbl CPCAHUC PACCTOAHHUA MCXKIAY aTOMaMU,
MOJIEKYJIaMH, HMOHAaMHU BO3pacTalT. ITO SBIICHUE
MOXKHO 06’B)ICHI/ITB HUCcxons us3 BBaHMOHCﬁCTBHﬂ HqaCTHUI1l
Tena Apyr ¢ apyrom. KoJiM4ecTBEHHO TEIIoBOE
pacipeHue MIPUHSTO XapaKTepU30BaTh
K03 (HULIHEHTOM JTMHEHHOTO pacCHIMPEHUs O, KOTOPBIiA
U BBIYHCISETCS B JIaHHOW pabore I ABYX

METAIITMYECKUX CTEPIKHEH.
KoHTposibHBIE BOITPOCHI K AAHHOM J1a00paToOpHOii padore:
1) Yro Ha3biBaeTCs KOAGGHUIUESHTOM JIUHEHHOTO (00BEMHOT0) pacIIupeHusi?
2) W3o0pasute rpaduvecky 3aBUCHMOCTh MOTCHIIMAILHOW SHEPTUU B3aUMOICHCTBHUS
JIBYX YaCTHUIl OT PACCTOSHUS MEXI1Yy HUMH.
3) IIpoananusupyiite GU3NICCKYIO IPUIUHY TEIUIOBOTO PACHIMPEHUS TBEP/BIX TEI.
4) B ueMm BbIpakaeTCs aHU30TPONHUs (PU3NUECKUX CBOWUCTB TBEPIBIX TEJ, KAKOBBI €€
HIPUYUHBI?
OITPEAEJIEHME OTHOIIEHWA TEIUNIOEMKOCTHU ITPU TIOCTOAHHOM
JABJIEHWU K TEINIOEMKOCTU ITPU ITIOCTOSAHHOM OB BbEME METO/IOM
KIIEMAHA-JIE3OPMA

Opna U3 caMbIX BaXXHBIX PabOT, OTHOCSAIIASCS K
tepmoauHamuke. OHa TIOCBSIICHA W3YYCHHIO
MEPBOTO 3aKOHAa TEPMOJAMHAMHUKH, a TaKkKe
u3omnpoieccaM. B OCHOBE JaHHOW ONBITHOM
YCTaHOBKHU JIexar TpHU M30IpoIiecca:
M30TEPMUYECKUM, aauabaTHBII M H30XOPHBIM.
CTyneHThI BBIYUCISAIOT MTOKa3aTesb ainadarsl s
BO3/lyXa W MPOBOIAT 00pabOTKY M3MEPECHHMA ISt
JIECSATU U3MEPEHMUII.

KoHTpoJibHBIE BOIIPOCH! K JAaHHOM JIa00paTOPHOM

pabore:

1) M3onporecchl U UX ypaBHEHUSI.

2) TlepBblil MPUHLIKI TEPMOTUHAMUKI

3) Kakwue mporiecchl Ha3bIBAIOTCS 0OPATUMBIMH, HEOOPATUMBIMU?

4) TemmoeMKOCTh Tena. YjenbHas TEIUIOEMKOCTb. YJIeJdbHas W MOJSIpHas
TEIIOEMKOCTH.

5) Kakoii Bux mporecca COOTBETCTBYET KayKIOMY JTaIly OIbITa?

OITPEJEJIEHME VY JIEJIBHOU TEIUIOTHI IIEPEXOJIA BOJIbI B TIAP ITPU
TEMIIEPATYPE KUITEHUA

JanHas paboTa HampaBieHa Ha HW3yYCHHE TaKHX

SBJICHUN, Kak MCIApeHWe M KOHJEHCAlUs, KHUIICHHUE.

CTyaeHTHI 3HAKOMSITCS C TAKMM TOHSTHEM, KaK yAeTbHas

TEIUIOTa MapooOpa3oBaHusi 3aTParuBarOTCs BOIPOCHI,

13




A

CBSI3aHHBIE C KPUTHUYECKHM COCTOSIHUEM BEIIeCTBA. BbIUMCIsieTcsl ynenbHas TemioTa
nepexo/ia BOJbI B Iap MpU TeMIepaType KUMEHUsI.

KoHTpoIbHBIE BOIPOCHI K JIAHHOM J'Ia6ODaTODHOI71 Da6OTC:

1) Hcnapenue u KOHICHCAIHS.

2) PaBHOBecue )KUAKOCTH U HACBILIICHHOTO Hapa.

3) Kputrueckoe cocTosiHue

4) TlepechIlCHHBII AP U MEPerpeTas )KUIKOCTb.

5) Kunenue. 3aBUCUMOCTb TEMIIEPATYPbI KMIICHHS OT JIABJICHHUSL.

OITIPEAEJIEHUE YNCIIA ®APAJIEA U 3APALA DJIEKTPOHA

BeriectBa, MOJIEKyJIbI KOTOPBIX B PacTBOpPE pacragaroTCsi HA HOHBI,
HA3bIBAIOTCS DJICKTPOJIUTAMH. DJIEKTPHUECKUH TOK B DJIIEKTPOJIUTAX
OOyCJIOBJICH JIBH)KCHHEM HMOHOB IOJ JCHCTBUEM  BHCIIHETO
AIEKTPUUECKOTO TOJIs. [IpOX0XKIACHHE MOCTOSHHOTO DJICKTPHYECKOTO
TOKa 4epe3 DJICKTPOJIUTHI COMPOBOKIACTCS BBIICICHUEM COCTaBHBIX
YacTeil 3TUX BEIIECTB Ha 3JICKTPOAaxXx. JTO SBICHHE Ha3bIBACTCS
ANIEKTPONM30M. B naHHOW paboTe MpOTEKaeT 3JIEKTPOJIM3 pacTBOpa

MeIHOro Kyropoca. M3mepsis Maccy Karona 10 3JCKTPOJIU3a U IOCIE HEro, BBIYUCISIOT
gucio Papanes, a 3aTeM 3apsii JICKTPOHA.
KoHTpobHbBIE BOIPOCHI K JIAaHHOU JIA00PaTOPHOU padoTe:

1) TIpoBoaHHMKH BTOPOTO poja (JIEKTPOIUTHI). MeXaHh3M MPOBOAMMOCTH

2) SJIEKTPOJMUTOB. DJICKTPOIUTHUCCKAS JUCCOLHALIHS.

3) DOmnexkrponns. ChopMyaupoBath U 10Ka3aTh 3aKOHBI Dapajest 1UIs HIEKTPOIIN3A.
4) ®usnyeckuid cmpica uuciaa Dapages U INEKTPOXMMUYECKOTO HIKBHUBAJICHTA

B€IICCTBA.

5) Hanummte u 00BICHUTE PEAKIIUH, TIPOTEKAIOIINE Y aHO/Ia M KaTO/Ia.

Ry

K2

AT
1’_*{_ il

K1

N3YYEHUE MOCTA YUTCTOHA
MocTt VYurcToHa mpenHa3Ha4eH Il HM3MEPEHUs CONPOTHUBIICHHM.
Cobupaercs sreKTpryecKasl cxema, CocTosIas U3 peoxopnaa, Habopa
COINPOTUBIIEHUH, TajlbBaHOMETPA, UCTOYHUKA IOCTOSIHHOIO TOKAa U
MarasyHa CONpOTHBIEHHH. M3MepsioT  CONpOTUBIEHUS  NpHU
MOCJIEI0BATEIbHOM U NapajlieIbHOM COEIMHEHUSX U MTPOBEPSIOT JIs
HUX pacyeTHbIe (OPMYIIbI.
KoHTpoibHbIE BONPOCH! K AAHHOH JIabopaToOpHOU paboTe:
1). PazBerBnennsie 1enu. [IpaBuna Kupxroda.
2). BeiBecTH yciioBHe paBHOBECHS MOCTa YHUTCTOHA.

3). [locnenoBaTenbHOE U MapajiebHOE COEAMHEHNE TPOBOTHUKOB.
4).IlpeumymiectTBa MOCTOBOM CXEMBI 10 CpPaBHEHHUIO C METOJOM aMIlepMeTpa u
BOJIbTMETPA.
5). Tlouemy Ha peoxopje Bcerja MOYKHO HaWTH Takyro Touky "/I" , moTeHIuan KOTopoi
paBEH NOTEHUHUATY B TOUKE E.

CHSITUE KPUBOM HAMATHWYEHMS U [IETJIM TUCTEPE3MCA

Naboparopuan

a6

C ITOMOUIbIO OCIHHUJIJIOTPADA

Pabota MIOCBSIIIEHA U3Y4YEHHIO CBOICTB
deppomarneTukoB. [leTns rucrepesuca nomyvaercsa Ha
9KpaHe 3JIEKTPOHHOJIyYeBOW TpyOKH ocimiorpada,
ecnu (eppoMarHeTHUK MOMECTUTh B MAarHUTHOE MOJe,
CO31aBa€MO€ NEPEMEHHBIM TOKOM, Ha TOPHU30HTAIBHO
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OTKJIOHSIIOIIME TUIACTUHBI TPYOKu monath HampspkeHue U. Ilenmbro paGoThl sBsETCS
noctpoeHue rpaduka 3apucumoctu B=f(By).

2)
3)

5)

KoHTposibHbIE BOIIPOCHI K AAHHOM 1a00paTopHOii padore:
1) XapakTepucCTHKa MarHETUKOB (1ua-, mapa- U (peppoMarHeTUKH).
2) Kak 00bsCHUTD sBJICHUE TUCTEpe3Uca Y HeppoOMarHeTUKOB.
3) 3aBHCHMMOCTh MArHUTHOW MPOHUIIAEMOCTH OT HAMArHUYUBAIOLICTO TIOJS IS
beppoMarHeTUKoOB
4) Yto Takoe KOIPIUTUBHAS CHUJIA, OCTATOYHAS HAMArHHYCHHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTHUBJIEHUA
METAJIJIOB OT TEMIIEPATYPbI

T

Cobupaercst 2JeKTpUYeCcKasi CXeMa, COCTOSIIAs YHUBEPCAIbHOTO
Mocta tuna MBVY-49, tepmocrata u ucciienyemMoro mpoBOJHHUKA.
ConpoTuBieHHUsT ~ METAUIOB  BO3PACTae€T € YBEIMUEHUEM
temrepatypbl. Hccnegyemblii  IPOBOJHUK — [TOMEHIAETCS B
TEPMOCTAT, 3aIIOJIHEHHBIM HENPOBOIAIIEH KUIKOCTBIO. B HMXKHEN
yacTM TepMocTaTa IIOMELIeH HarpeBarenb. lccnenyemsrit
MIPOBOJHUK IMOJKIIIOYAETCSl K KJIEMMaM YHHUBEPCaJIbHOTO MOCTa
YUTCTOHa B KadecTBE HEM3BECTHOro compoTuBieHus. CTpoutcs rpaduk 3aBUCUMOCTH
COINPOTHUBIICHUS IIPOBOJIHUKA OT TEMIIEPATYPBI.
KoHTpoibHbIe BONIPOCHI K IaHHOH J1abopaTopHO padore:
1) OcHOBHBIE MOJIOKEHHUS KITACCHUECKOM IEKTPOHHON TEOPUU METAJLIIOB.
2) BeoiBox 3akona Oma u 3akoHa Jxoyins- Jleriia B muddepeHnuaisaoi popme.
3) IlousTHE O 30HHOM TEOPHH METAILIOB, MOJIYIPOBOJIHUKOB, JUIIICKTPHKOB.
4) 3aBUCHMMOCTh CONPOTHUBJICHHS OT TeMIeparypel y MertaioB. [loustne o
CBEPXIIPOBOJUMOCTH.
5) Yto Ha3pIBacTCs TEMIIEPATYPHBIM KOIPQPHUIMCHTOM CONMPOTHBICHUS W  €ro
pasmepHOCTh?
UCCJIEJOBAHUE 3ABUCUMOCTH ITOJIE3HOM MOIIIHOCTH U KIIJT
AKKYMVIJISATOPA OT EI'O HAT'PY3KU
[lenbto paOoTHI ABNIAETCS O3HAKOMJIEHHE C TaKUM MOHATHEM, Kak DJIC ncrouHuka Toka.
Cobupaercs >neKTprUUecKas cXxema, CoCcTosIast U3 akKyMyJIITOpHOI OaTapen, BOJIbTMETpA,
amnepmMerpa u peocrara. Msmepstor 3/1C akkymynsaTopa, a 3aT€M CHUMAlOT 3aBUCUMOCTh
CUibl TOKa OT HampspkeHus. Takke paccumtbiBarorcess KIIJ[ akkymynsTopa, mojHas u
10JIE3HAsE MOIHOCTb
KoHTpoabHble BONPOCH! K JaHHOH J1abopaTopHO paboTe:
1) Yro naswiBaetcs DJIC u kak MoxHO u3MepuTh DJIC nctounuka?
Kaxue cuinbl Ha3bIBalOTCS CTOPOHHUMHU?
[Jats onpenenenus KIIJ[ akkymynaTopa, HOJHONM 1 MOJIE3HON MOLTHOCTH.
4) Tlonyuuth 3aBucuMoctd KIIJI, TONHOW W TMOJIE3HOM MOIHOCTH OT CHIIBI TOKa B
aHAIUTUYECKOH popme.
KopoTtkoe 3aMbIkanue.
N3MEPEHUE KOO®OUITMEHTA CAMONHAYKINHY, EMKOCTHU U TTPOBEPKA
3AKOHA OMA IS ITEPEMEHHOI'O TOKA

JanHass paboTra COCTOMT W3 HECKOJIBKUX  YIPaKHEHUIL:
ompenenenue KodhduumeHta CaMOMHAYKIUH;, H3MEpEHHE
eMKOCTH  KOHJIEHCATOpOB, TpoBepka 3akoHa Owma as
MEPEeMEHHOTO ToKa. J[sl BBIMONHEHUS JTUX YIPaAKHEHHH
COOMPAIOTCS HECKOJIBKO DJIEKTPUYECKHUX IIeTIeH, COCTOSIINX U3
. —* peocraTa, Mara3puHa €MKOCTH, KATyIIKM HWHIYKTHUBHOCTH,




BOJIbTMETpPA, aMIICPMCTpa, UCTOYHUKA ITOCTOSIHHOI'O YU IICPEMCHHOI'O HAIIPSXKCHU .
KOHTpoJIbHBIE BOITPOCHI K TAHHOM JIa00paTOpPHOM paboTe:
1) Kakoe usrueckoe sSBICHUE JISKUT B OCHOBE MOJIYUYCHHUS TICPEMEHHOTO TOKa?
2) Pabota 1 MOIIHOCTH TEPEMEHHOI0 TOKa?
3) Ilpupona BOBHUKHOBEHHSI HHIYKTHBHOTO U €MKOCTHOT'O COTIPOTHBIICHHSI.
4) Hamucarp 3akon Oma 1151 IEPEMEHHOTO TOKa.
5) T'eneparopsl MEPEMEHHOT'O TOKa

UCCJIEJOBAHUE 3AKOHOMEPHOCTEM
TEPMODJIEKTPOHHOM DMUCCUU

TepMOa/IeKTpOHHAsT HMHMCCUS — 3TO IPOLECC HUCIYCKAaHHUS
AJIEKTPOHOB C TOBEPXHOCTH METAJUIOB IMpH HarpeBaHuu. Llenbro
paloThl ABISETCA W3yYEHHUE YCTPOMCTBA UIEKTPOHHOW JIaMIbl U
OpUHIUNa  ee  padoTbl,  OCHOBAHHOTO  HA  SIBIICHHUH
TEPMO3JIEKTPOHHOM sMuccuu. M3ydaercss BOJBT- amIiepHas
XapaKTEPUCTHKA U0/ U CTPOUTCS rpapuK 3aBHCUMOCTH I=f(U3/2).
KoHTpoJibHbIE BOIIPOCH! K AAHHOMW J1a00paTopHOii padore:
1) DnekTpuYecKuil TOK B BaKyyMme. SIBJICHUE TEPMOIJIEKTPOHHOM IMUCCHHU.
2) TlonsTue paOoThl BBIXOJAA 3JICKTPOHA M3 MeTaiuia. [IoBepXHOCTHAs pa3HOCTh
MOTEHIIMAJIOB U KaK OHU ONPEACIISIOTCS.
3) OOBsCHUTE MPOLECC BBIPBIBAHKS JICKTPOHOB HA IPAHUIIC METAILI-BAKYyM.
4) 3akon borycnasckoro- JIenrmiopa
5) TlocrtpoiiTe 1 OOBSICHUTE BOJBT- AMIICPHYIO XapAaKTEPHCTHKY BaKyyMHOTO AMOJA
IPY PA3UYHBIX TEMIIEpaTypax KaToaa
NCCIIEJOBAHUE CTPYKTYPbI KPUCTAJIJIOB JIABEPHBIM U3JIYUEHUEM

Henpto gaHHOM  paboOThl  sABISETCA  O3HAKOMIIEHHE C
MPUHIUIIOM PabOTHI TAa30BOTO Ja3epa, M3ydyeHHe HEKOTOPHIX
TUQPAKUMOHHBIX M HMHTEP(EpPEHLMOHHBIX  SIBIEHUH ¢
MIOMOIIBIO  JIa3epHOTO M3nydeHus. PabGora cocroutr wu3
HECKOJIbKUX ~YNPaXHEHUH: OINpeseieHrue JJIMHBI  BOJIHBI
M3JIy4eHHs Ta30BOrO Jlazepa C IOMOIIBI0 AU(PAKIINOHHOM
pELIeTKH; pacyeT SHepruu (OTOHA, HU3ITYyYaeMOTO Ja3epoM;
OIIpeZIeTICHNE paiyca YaCTHIL JICHKOIO M.
- KoHTponbHbIE BOIIPOCEH K IaHHOM J1a00paTOpHOH padore:
By ¢ - 1) KakoBbl  (Qu3MYECKME  NPHMHLOUIBI  PaGOTHI

ONTUYECKHUX KBAaHTOBBIX T€HEPATOPOB?

2) U3 Kakux OCHOBHBIX YaCTEH COCTOUT Jia3ep, UX Ha3HAYCHUS?

3) KakoBbl CBOWCTBA J1a3epHOTO H3Ty4CHHUs?
4) OObsicHUTEe U3MEHEHue IU(pPaKIMOHHONW KapTHHBI NpPU BpalllEHUU PEHIETOK ApYT

OTHOCHTEJIbHO Jpyra?

5) JlroMuHECIICHIIUS, BU/IbI TFOMUHECIICHIINH.

NCCJIEJOBAHUE CITIEKTPOB NUCITYCKAHNSA U TTOT'JIOILIEHU A

CIHHEKTPOCKOITIOM

JlanHas paGoTa HampaBjeHa HA U3Yy4EHHE TUCIIEPCUH
cBera. B Hel u3yyaercs yCTpPOMCTBO M IPUHIUII

600 650 700 750 800 850

ku Hy434  Hp 4B Ha 856 pa60TH CIICKTPOCKOIIa, IMPOU3BOJUTCA I'padyHpOBKa
ke #% | CHEKTPOCKONa II0 M3BECTHBIM  JUIMHAM  BOIH
2 70] [\"‘\/W"“N'/‘(‘“""‘W’*\ v
;& i JMHEWYaToOro CIEeKTpa PTYTH, a 3aTeM HCCIEeTYyITCs

Intensi ty
mws
B85

CIICKTPbl HCIYCKaHHA W IIOITIOHICHUS, KOTOPLIC

T T T T T T T T
350 400 450 500 650 600 650 700 750 800 850
Wavelength (nm)
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10.
11.
12.
13.
14.
15.

16.

MIOJIy4arOTCs ¢ IOMOILBIO PTYTHOM, HEOHOBOM U JIAMITbl HAKAJIMBAHMUSL.
KoHTpoabHBIE BOIPOCH] K JAHHON 1abopaTopHOi padoTe:
1) Yro takoe nucnepcus ceera? HopManbHas 1 aHOMalIbHasl AUCIIEPCUS.
2) IlepeuncnuTh BHIBI JUCIIEPCHOHHBIX CHEKTpoB. JlaTh ompenenceHus croekTpa
U3JIy4eHHS U CIIEKTpa MOTJIOIEHUS BEIlIeCTBA.
3) B ueM coCTOMUT KOJMYECTBEHHBIN M KAYECTBEHHBIN aHAIM3 BelecTBa?
4) [y 9ero mMpUMEHSIOTCS CIIEKTPOCKOII, CIIEKTporpad ¥ MOHOXpPOMAaTop?
N3YUEHUE BHEIIHEI'O ®OTODODEKTA

Lenpto nmaHHON pabOTHl  SBISIETCS  IKCIIEPHUMEHTAIBHOEC
MOCTPOEHHE BOJIBTAMIECPHBIX XapaKTEPUCTUK (PoTOdIeMeHTa
npu BHemeHeM ¢GoToddderre misd pa3sHbIX CBETO(DHIBTPOB,
ompeneneHue noctosHHOW [lmanka W paboThl  BBIXOAA
AJIEKTPOHA OTOIITEMEHTA.

- KoHTpOJbHBIE BONPOCHI K JIAHHOH JIaO0paTOpHO# padoTe:
g el 1) ChopmynupoBaTh 3aKOHBI BHEHTHETO (oToddeKTa.

2) 3anucarth ypaBHeHHE DiHIITEHHA 17151 poTodddeKTa.

3) Uro Takoe kpacHas rpanumna Gorodpdexra?

4) Yro Takoe 3aJ1epKUBAIOINN OTeHIaN?

5) Uro Ha3bIBaeTCs pabOTOM BBIXO/Ia SJICKTPOHA U3 BellecTBa?

6) Uem oTimyaroTcs MEXIYy cOOOH BOJIbTAMIIEPHBIE XapaKTEPUCTUKH (HOTOIIEMEHTA,
MOJIyYCHHBIC TIPU €10 00JYyYCHUN CBETOM Pa3IMYHbIX JUTHH

Bonpocel K KOJLIOKBHYMaM

Mexanuka. MoJieky/sipHas (pu3nka ¥ TepMOAMHAMHKA
Bomnpocsl 1151 1 KOJLUIOKBHYMA.

Cucrema orcuera. IlyTh, mepemelieHue, CKOpocTb, YCKOPEHHME IPHU PaBHOIIEPEMEHHOM
MPSAMOJIMHEMHOM JIBUKECHUM.
Kunemarnka BpamarenbHOrO IBHKEHHUSA. YTOJI ITOBOPOTA, YIJIOBas CKOPOCTh, YIJIOBOE
YCKOPEHHE U UX CBSA3b C IMHEHHBIMU XapaKTEPUCTUKAMMU.
Jlunamuka mMatepuanbHoi Touku. [loHsaTue maccsl, cuibl. 3akoHbl HproTOHA.
Cuibl B MeXaHHKe (CHjia TPEHUs, TSXKECTH, YIPYTOCTH).
3akoH BecemupHoro tarorenus. Kocmuuecknue ckopocT.
ITonsTHEe 3aMKHYTON cUCTEMBI. MIMIynbCc MaTepralbHOW TOYKU, MEXAHUYECKOU CUCTEMBI.
3aKOH COXpaHEHMsI UMITYJIbCA.
Pa6ota. Momnocts. KII/l. Kunernueckast u nmoreHuanbHasi SJHEPruu. 3aKOH COXpaHEHUs
DHEPIHH.
MomeHT cuibl. MOMEHT UMITYJIbCa. 3aKOH COXPaHEHHS] MOMEHTA UMITYJIbCA.
OcHOBHOE ypaBHEHUE IMHAMUKH BpPaIaTeIbHOTO IBUKEHHUS. MOMEHT HHEPLIHH.
Mowment unepuuu. Teopema Ilrelinepa. I'upockomnsl.
Kunernyeckas sneprus Bpamienus. Pabora, coBepiiaemasi pu BpalleHUH Tela.
HCO. Cuinbl unepruu.
[Tpunuun otHocutenbHocTH ["anunes. [IpeoOpazosanus ["anumnes.
[ocrynatsr CTO. IpeoGpa3oBanus JlopeHna s KoOpAUHAT U BPEMEHU U UX CIIEICTBUS.
OCHOBHOH 33aKOH PEIATUBACTCKON TMHAMHUKHU. 3aKOH B3aNMOCBSI3U MacChl U SHEPTUH.

Bonpocsl 1151 2 KOJUIOKBHYMA.

CgoiicTBa KUAKOCTEH U Ta30B. [wmapocratmyeckoe mgamieHue. 3akoHbBl [lackans,
Apxumena. YcioBus MjaBaHust Tell.
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17.

18.
19.
20.
21.
22.
23.

24.
25.

26.

27.
28.
29.
30.
31.
32.

33.
34.
35.

36.
37.
38.
39.

40.
41.
42.

43.
44,
45.
46.
47.
48.

CrannoHapHOe TEUEHUE HJICANBHOM JKUAKOCTU. YpaBHeHHE bepHymin u cienctBus w3
HETO.

Bsizkocts. JlamunapHoe u TypOyeHTHOe TeueHue )xuakocTi. Yucno PeliHonbca.
Onpenenenne Ba3koctu Meronom CTokca.

Omnpenenenue Ba3koctu MetoioM [lyazeiins.

Mexanunueckue kojae0aHus U UX XapaKTePUCTUKU.

["apmonmnueckuii ocrpuisatop. [IpyKuHHBIH, GU3NUIECKUN 1 MATEMAaTUIECKUN MAsTHUKY.
VYnpyrue BoJHbL. YpaBHEHHE Oeryuieil BOJIHBI. 3eMIIETPACEHHs: IPUYMHBI, [TOCIEICTBUS,
IIPOTHO3.

Nntepdepenuyst BonH. CTosune BOJIHBL. 3BYK, HHOPA3BYK, YIbTPa3BYK.

Crartuctuueckuii M TEpPMOAMHAMMYECKUN METOJbl HCCIEJOBAaHUS CHCTEMbl MHOI'MX
yactull. OcHoBHBbIE noj0xeHust MKT cTpoeHus BemiecTsa.

ITonsatue mons BewectBa. KosmuecTBo BemiecTBa. MossipHasg macca, Macca OJHOM
YaCTHLIBI.

Wneanbhsrii raz. OcnoBHoe ypaBuenne MKT uieanbHoOro rasa.

VYpaBHEHHE COCTOSIHUSA UAEATIBHOIO rasa. M3onponeccsl.

3akoH MakcBesuia 0 pacpeIelIeHU MOJIEKYJI HIEAJIbHOTO Ta3a 110 CKOPOCTSIM.
bapomerpuueckas ¢popmyna. Pacnipenenenue boabimana.

Huddyszus. 3akon Puka. Kospdunuent nuddysun.

TennonpoBoaHocTh. 3akoH Pypbe. Koadduuuent tennonpoBoaHoCTH.

BsizkocTh. YpaBuenue Herotona. Koaddumuent Bsa3koctu.

Bonpocs! 1151 3 KOJIOKBHYMA.

[TepBoe Hauano TepmoauHaMUKU. BHyTpeHHss sueprus. Pabora B TepMoarHAMUKE.
TennoeMKkoCTb ra3zoB. YpaBHeHue Maiiepa.
Uucno creneneil cBoOoabl. 3akoH bonbliMaHa 0 paBHOMEPHOM pacHpeleleHUH HEPIHU
IO CTETIEHSAM CBOOO/IbI.
IIpuMeHeHne epBoro Hayajia TEPMOJIMHAMMKHY K H30IPOLECCaM.
Anunabaruueckuii mponecc. YpasHenue Ilyaccona.
OO6paTtumble 1 HeoOpaTUMBbIe Mpoliecchl. DHTponus. Bropoe Hauano TepMOMHAMUKY.
Tennossle asuratenu. Huxn Kapno. KIIJ[ termnoBoit mammubl. OXpaHa OKpy’Karolleu
Cpensbl.
PeanbHble ra3el. YpaBHeHnue Ban-nep-Baansca. i30Tepmel peanbHOro rasa.
BuyTpenHss sHeprus peanbHoro raza. Cxikenue ra3o. D@dekr xoymns — TomcoHa.
SBiaeHMsT Ha TpaHMIE XUAKOCTb M TBepAoe Teno. KpaeBoil yrosn cmaduBaHMS.
IToBepxHOCTHOE HaTsKeHUE. [[0BEpXHOCTHO-AKTUBHBIE BELIECTBA.
Hcnapenue, nnaBnenue, cyonnmanus. Jluarpamma coctostuus. TpoiiHas Touka.
JlaBnenue noa U30THYTON NMMOBEPXHOCTHIO XKUAKOCTH. KanuiuisapHbIe sBIEHUS.
Teepablie Tena. AMopdHbIe U KpucTanueckue tena. [loauMeps! 1 okpysxarolas cpesa.
THUIBI KPUCTAIINYECKNX TBEPABIX TEIL.
JledexTol B KpucTamiax.
TermoeMKoCTh TBepIbIX Te. 3akoH Jrononra u I1tu.
49.®a30BbIe IEPEXO/IBI MEKY arperaTHbIMU COCTOSIHUSAMU BellecTBa. Pa30oBble MEPEXO/IbI
IIEPBOTO U BTOPOTO pOJaA.

JIEKTPUYECTBO U MATHETH3M ,0NITHKA, aTOMHAas U si/iepHasi pusuka (2 cemecrtp).

Bonpocs 1 ko10KBHYMA.

1.3akoH coxpaHeHus 3IeKTpuuecKoro 3apsaa. 3akoH Kymnona.

2. HampspkeHHOCTB IeKTprudeckoro mourst. [puammn cyneprio3urmn. [lose aumors.
3. IloTok M mUpKyIsALus dIeKTpocTaTuueckoro mnois. Teopema ["aycca.

5. Pabota anexkrpoctarndeckoro nosd. IloTeHnman u ero cBA3b ¢ HaPS)KEHHOCTBIO.
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6. IIpoBOIHUKM W AMANEKTPUKH B 3JeKTpocTatuuyeckoMm mnone. Konpencaropsl. EmMkocTb
KOH/IEHCAaTOPOB.

7. DHeprusi B3aMMOAECUCTBUSI 3JIEKTPUUECKUX 3apsA0B. DHEPrusi yEIMHEHHOIO MPOBOJIHUKA,
KOHJIEHCATOPa, 3JIEKTPUUYECKOTO MOJIS.

8. Dnekrpuueckuii Tok. Cuna Toka. Croponnue cuibl. DJ[C. 3akon OmMa 1l ydacTKa e U
IUIs 3aMKHYTOM LIEIH, COAEPKALIEr0 NCTOYHUK TOKA.

9. 3akon Owma u [[xoyns-Jlenna B uaTerpanpHoi U nuddepeHnuanbHoi popmax.

10. ComnporuBieHue MNPOBOJHUKOB M HX COEAUHEHHUS. 3aBUCUMOCTb OT TEMIIEPATYpBHI.
CBepXxnpoBOAUMOCTb.

11. ITpoBogUMOCTB B MeTa/lIax. TepMO3IEKTPOHHAS IMUCCHSL. HIEKTPOBAKYYMHBIN AUO.

12. ITpaBuna Kupxroda. PaBHOBecHBII MOCT YHHCTOHA.

13. IIpoBomaumocts B mnonynpoBoAHHKax. CoOCTBEHHas M IpUMECHas MPOBOJUMOCTb.
ITonynpOBOIHUKOBBIM THOL.

15. Daexrponus. [IpoBogumocTs B anekTponutax. 3akoH Dapanest.

16. Marautroe nose. 3akon buo-Capapa-Jlammaca.

17. B3aumoeiicTBie napaiesibHbIX TOKOB. 3aKOH AMIiepa.

18. [IBmxeHwue 3apsHKEHHBIX YacTHUI] B MarHUTHOM ToJie. Cwita JlopeHra.

19. OnexrpomarautHas uHAyKuusA. 3akoH Papanes. [Ipasuiio Jlenna.

22. Marueruku. [lua-, mapa-, peppomarneruku. [ unoreza Ammepa.

23. UHayKTUBHOCTB. DHEprust MarHuTHoro nois. Camonnaykuus. Tpancopmarop.

24. TlepemenHslit TOK. 3akoH OMa [T IEPEMEHHOTO TOKA.

25. PeakTuBHOE cOIpOTHBIIEHHE. MOIIHOCTD B IIENIH IEPEMEHHOTO TOKa.

26. KonebartenpHbid KOHTYp. CBOOOIHBIE TapMOHHUYECKUE KoJieOaHusi B KOHType. Dopmyra
TomcoHna.

27. KonebarenbHBII KOHTYpP C aKTHBHBIM COTIPOTHUBIICHHEM. 3aTyXaloNie KoJaeOaHws.

28. BoiHyx/1eHHbIE KoJIeOaHus. SIBIEHUE AIEKTPHUECKOTO PE30HaHCa.

29. DnexTpoMarHuTHbIE BOJHBL. Bexktop YMoBa — [loliTuHra.

30. [Ikana DneKTpoMarHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

Bonpocsl 2 koJIOKBHYMa.

HrroToHa)

1. OcHOBHBIE 3aKOHBI T€OMETPUUECKOI ONTUKH.

2. Ontuueckne npubopsl. Jlunza. @opmyna ToHkodW smH3bL. IlocTpoeHue
M300paXeHUI B TOHKOM JIMH3E.

3. ®oTtomeTpusi. OCHOBHbIE (POTOMETPUUECKHE BETNUHUHBI.

4. WnTepdepenius cera. YcnoBus MakCUMyMa 1 MUHUMYMa HHTEPPEPEHIIMU CBETA.
[TpumeHeHne uHTEPPEpEeHIINN.

S, MeTo/1bI TOTY4YEeHNS KOTEPEHTHBIX CBETOBBIX BOJIH.

6. NuTepdepeniiys cBeTa B TOHKHUX IJIeHKaX. [1010Ch paBHOTO HaKjIoOHa.

1. WnTtepdepeniius cBera B TOHKHUX IIeHKaxX. [lomockl paBHOUM TONMIIMHBI (KOJIbLA

8. Pacuer nnTeppepeHInOHHON KapTUHBI OT ABYX UCTOYHHUKOB.

9. Hudpaxkuus csera. [Ipunuun [rolirenca - @penens. Merton 300 Openerns.

10.  dudpaxaus OpeHens Ha KPYTiioM OTBEPCTHH U HETIPO3PAYHOM JTHICKE.
11. udpaxuus ceera. Judpakuus @paynrodepa Ha ogHol menu. udpakimonHas

perreTka

aHaJIn3.

12. . dudpakuus Ha kpucramiax. opmyna Bynsda — bperros.

13.  Tomorpadus.

14.  Jlucmepcus cBera. DIEKTPOHHAsI TEOPUS TUCTIEPCHH.

15. Mucnepcus csera. Buapl criekTpoB n3nyuyeHus. KauecTBEHHBIN U KOJIMYECTBEHHBIN
16.  Tlormomenwue cBeta. 3akoH byrepa. CrieKTpbl H3TydeHHs U MOTIIOMICHUS KaK METO/T

OTpa)KaTCHLHOﬁ CIIOCOOHOCTHU Mo4B, AMArHoCTUKa 3arpAa3HCHHbIX He(pTBIO IIOYB.
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17.  Tlonspusaums ceera. Buasl nonspuzanuu. 3akoH Mamtoca.

18.  Tlomsipusamusi cBeta MNpPU OTPAKECHWH H TPEIOMIICHUH Ha TpaHUIE JBYX
JTUAJIEKTPUKOB. 3aKoH bprocrepa.

19.  SBnenme  aBOWHOrO  JydenpenomsieHus.  [IpubGopel s TOJTyYeHUs,
HOJISIPU30BAaHHOTO CBETA.

20.  OnTHuecku aKTHBHBIC BemiecTBa. CaxapuMETpHI.

21.  HckyccrBeHHas ontrueckas anuzorponus. ekt Keppa.

22.  XapaKTepUCTUKHU TEIuioBOro u3nydeHus. 3akoH Kupxroda. 3akonsl Credana —
bosbiimMana u cmenienust Buna.

23.  ®opmynsl Panes — Jlxunca, Buna u [1nanka.

24.  Ontuyeckasi MUPOMETPHSL.

25.  3akonbl ¢gororpdekra. YpapHenue DiHmTeiHa mis dpotodddekra. [Ipumenenue
dororddexra.

26.  Macca u ummynsc ¢otoHa. JlaBiaeHue crera.

27.  Dddexr Komnrona.

28.  3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. JIMHEeHYaThIil CIIEKTP aTOMa BOJIOPOIA.

29.  Crpoenue aroma. OmbITsl Pesepdopaa mo paccessHuto anbda - YaCTHII.

30. Ilocrynmater  bopa. DKchnepuMEHTAIBbHOE  JOKAa3aTEIbCTBO  JUCKPETHOCTH
SHEPreTUYECKUX ypoBHEH aroma (ombiTel Opanka u ['epia).

31.  DnemeHTtapHas Teopus aToma Bojopoja no bopy

Bonpocsl 3 ko/L10KBHYMA.

32. T'umore3a  pme-bpoiia.  BonHoBeie  cBoiicTBa  BemiectBa.  COOTHOIIEHHE
HEOIPEeIEHHOCTEN U1 KOOPAUHAT U UMITYJIbCOB.

33. BomnoBas ¢yHknums wu ee cratuctuueckuid cmbici.  OOmee  ypaBHEHHE
[[Ipenunrepa.

34.  Coun snexrpona. KBantossie uncna. [puanumn [Naymnm.

35. [Tepnonuueckas cucrema snementoB [[.M1.MeHeneesa.

36.  PentreHoBckoe m3iydeHue. 3akoH Mo3Jn.

37.  Ilpupona XMMHUYECKOH CBSI3U B MOJIEKYJIaX.

38.  CmoHTaHHOE M BBIHYXJIEHHOE U3TydeHue. Jla3eps.

39.  IloHATue 30HHOW TEOPUU TBEPAOIO TENA.

40.  Pa3mep, cocTaB u 3apsii aTOMHOTO Sipa.

41.  Jledext Macchl ¥ S3HEPIHs CBA3HU sijiep. SnepHble CUIIbI U UX CBOMCTBA.

42.  PagmoakTUBHOE M3JTYyYE€HUE U €0 BHIBL.

43.  buonornyeckoe JeiicTBUE paJMOaKTUBHBIX W3Ty4eHUH. 3alinTa OT paaualim.

44.  PaauoakTHUBHBIE 3JIEMEHTHI. [I[puMeHeHne paaroakTUBHBIX H30TOIOB.

45. KoHTponmp  paauMOaKTUBHOIO 3arps3HEHUs OKpykatomed cpenasl. IIpobiema
JMKBUJIALIUU PAJOAKTUBHBIX OTXO0/I0B.

46.  3akoH paguoOaKTUBHOIO pacnaja. [IpaBuia cMemieHus.

47.  SlnepHble peaklMy U X OCHOBHBIE TUIIBI.

48.  SnepHble peakuuu MO JeicTBUEM HEUTPOHOB. LlenHas peakius feneHus.

49.  Snepnas sHepreTHKa. TepMosIepHbIC PeaKIINH.

50.  Kiaccel aneMeHTapHBIX YacTHUI] U BUJBI MX B3aUMOJICHCTBUI.

51.  Meroabl HaOMIOAEHUS M PErHCTpalK 3JEMEHTAPHBIX YaCTHUI] M PaJHOaKTHBHBIX
U3ITy4yeHuil. PerucTpannoHHble CUETUHKHY.

52. Mertoapl HAaOMIONSHHUSI W PETHCTPALMU SJIEMEHTAPHBIX YACTHIl M PaJHOAKTHBHBIX

u3iIydeHuil. TpekoBbIe JETEKTOPBI.
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Tunvt mecmogulx 3a0anuil

PaBHOMEpHOE IBHKEHHE TIO OKPYKHOCTH ONPEACISAETCS YCIOBUEM
a =0a,=0
a, =0,a, =const
a, =const,a, =0
a, =const,a, =0
3aBUCUMOCTH ITYTH OT BPEMEHH JIJISl IPSIMOJIMHEWHO JBIDKYIIETOCS TEJIa HMEET BT
S =2t + 3t ( Bce Bemmunnsl nanb B CH). Yckopenue Tena yepes 2 cek 6yaeT pasro [M/c*]
6
38
30
24
MarepuanbpHasi TOUKa BpalaeTCsl paBHO3aMEUIEHHO MO0 OKPYKHOCTHU MPOTUB YaCOBOM

CTPCIIKH. yCKOpeHI/Ie IIpH 3TOM HaIIpaBJICHO BJOJIb
1 2

E-NNCO RN O

3aBUCHMOCTH YTIJIa IOBOPOTA OT BPEMEHHM JUTS BPAIIAIOIIErOCs Tella UMEET BUJL
@=4+2t +2t*(Bce Bemmuunsl nansl B CH). Paguyc Bpamenus tena 10 cm. HopmanbHoe

YCKOpEHHE K KOHILY BTOPO# CeKyHIbI paBHO [M/C” ]
10
16
100
1000
[Tpu yBenuueHuu B 4 pa3a Macchl Teja, CKOJIb3AIIET0 M0 TOPU3OHTAIBLHON OBEPXHOCTH, CHUJIA
TPEHMUS
yBeJIUYUTCS B 4 pasza
yBeIMuuTCs B 16 pas
yMEHBIIUTCSA B 4 pasa
yMeHbIINTCA B 16 pa3

ITpu yBenuueHnn Macchl OJHOTO U3 TeM B 4 pa3a U yBEJIMUEHUHN PACCTOSHUSA MEX1Y HUMU B 2
pasa cuia TArOTeHus

YBEJIMUUTCS B 2 pas3a

yBEIUYUTCS B 4 paza

YMEHBIIUTCS B 2 pas3a

HE U3MCHUTCA
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3aBHCHUMOCTb UMITYJIbCa OT BPEMEHHU JJIs IPSIMOJIMHENHO ABMXKYILETOCS Teja MPECTaBlIeHA
Ha rpaduke.

P 1

S

t
3aBUCHUMOCTh paBHO,Z[CI\/'ICTBYIOH_[eI‘/'I CWJIbI OT BpEMCHU NMCCT BU
F

F

8. YPaBHeHI/Ie ABHUXKCHUA TCJIa 110 HAaKJIOHHOM IINIOCKOCTH UMEET BU/
F +mgsina — umgcosa =0.

_)
I[aHHOG TCJIO ABHUXKETCA IO IIJIOCKOCTH N

pPaBHOMEPHO BHU3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

9. s aOCOMIOTHO HEYMPYToro yapa BITOJIHAETCS
TOJIBKO 3aKOH COXPaHEHUs UMITyJIbCa
TOJIBKO 3aKOH COXPAHEHUsI KNHETUYECKOW SHEPIruu
3aKOHBI COXPaHEHUS UMITYJIbCa U KUHETUYECKOW SHEPTUU
HE BBINOJIHSIOTCS 3aKOHBI COXPAHEHHS UMITYJIbCA M KHHETUYECKON SHEPTUU
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10. Kunetnueckast sHEprus Tejia MpU YBEIUMYEHUN CKOPOCTH Teja B 4 pasza
YBEIIMUUTCS B 2 pa3a
yBeJIMUYUTCS B 4 pas3a
yBEJNIUYUTCS B 8 pa3
yBenMuuTCs B 16 pas
11. TToreHnMaabHAS SHEPTUS IPYKUHBI keCcTKOCThI0 80 H/M cikaroii Ha 5 cM Oyner paBHa [Jx]

40
0,01
0,1
400
12. OcHOBHOE ypaBHEHUE JUHAMUKH BPAIIaTeILHOTO JBUKEHUS TBEPIOTO TEIa UMEET BT
M=J-¢
L=J-w
M=Jw
L=[r-p]

13. MOMEHT WHEPIHH JUCKA OTHOCUTEILHO OCH , TPOXOIAIICH KacaTeIbHO K €ro TOBEPXHOCTH
yepes KOHeELl pajguyca, paBeH

ZQSmRZ
}ngz
}émRz

13 2
50 MR

14. MoOMEeHT MMITyJIbca OTHOCHTEIHHO HEMOABIKHOM OCH H3MEHsETCs 110 3aKoHy L = at?.
Ykaxkute rpaduk, IPaBUILHO OTPAXKAIONIMA 3aBUCHMOCTh OT BPEMECHH BEITUYHHBI MOMEHTA

CHII, ,I[CﬁCTByIOH.[PIX Ha TCJI0
M/
M

t t
15. CnomHoM U Mokl HUJIMHAPBI, UMCIOIUC OJJUHAKOBBIC MACChI U pa/InyChbl, BKATBIBAKOTCS 0e3

IMPOCKAJIb3bIBAHUA Ha I'OPKY. Ecnu HauanbHEBIC CKOPOCTH TC€JI OANHAKOBEI, TO
23



BBIIIIE TIOJHUMETCS MOJIBIH map
o0a Tesa MOTHUMYTCS Ha OJTHY U TY € BBICOTY

BBIIII€ TTOJTHUMETCS CILTOIIHOMN LUIUHAP
16. Ilpu yBennueHUH yrIIOBOM CKOPOCTH BpallleHUs IIapa B 3 pa3a, ero KHHeTU4eCcKast YHePTus
yBenuuuTCs B 9 pas
yMeHbIIUTCA B 9 pa3
HE U3MEHUTCS
yBEJIUUUTCS B 3 pas3a
17. Cunel uHEpIIUK OOYCIIOBIICHBI
B3aMMO/ICIICTBHEM TEJ B CUCTEME OTCYETa
YCKOPEHHBIM JIBUKEHHEM CUCTEMBbI OTCUETa
YCKOPEHHBIM JIBIDKEHHEM Tell B CHCTEME OTCYETa
PaBHOMEPHBIM MPSIMOJIUHEHHBIM ABH)KEHUEM CUCTEMbI OTCUYETa
18. Ha aBmkymuecs Tena BO BPAMIAIOICIHCS cUCTEME 0TCUYeTa JEHCTBYeT
TOJIBKO LIEHTPOOEKHas CUIIa
Toabpko cuina Kopuonuca
U 1IeHTpoOexkHas cuina, u cuia Kopuonuca
19. Ilpu yBenmueHNH YacTOTHI BpaIllEHHUs CUCTEMBI oTcueTa B 4 pa3a cuiia Kopuonuca
yBeanuuBaeTcs B 16 pa3
yBeJIMYUBaeTcs B 4 pasza
yMeHbIlaercs B 4 pasza
HE U3MEHSACTCS
20. YcnoBue maaBaHus Tella B )KUIKOCTH OIpeesieTcs
00BEMOM Tea
Maccou Tena
dbopMoit m Maccoii Tena
COOTHOIIIEHUEM IIJIOTHOCTEH Tea U AKUAKOCTU
21. YpaBHeHHE HEPA3PBIBHOCTH ISl HECKIMAEMOU )KUIKOCTH NMEET BH]L

S
— = const
v

2

p+£Y

= const

S.-v=const
2

pL = const

P+ pgh+

22. Ilpu nepexoze BO/bI U3 OHOM TPYOBI B APYTyI0, TMaMETp KOTOPOH B 2 paza MEHbIIIE,
CKOPOCTb TEUEHUS
YMEHBIIAETCs B 2 pas3a
yMeHblIlaercs B 4 pasza
YBEJIIMYUBAETCS B 2 pa3a
yBEIMYUBaeTcA B 4 pasza
23. Ilpu yBenrueHUH Macchl Tpy3a NPY>KUHHOTO MasTHUKA B 4 pa3a, Hepuo.
yMeHbIIaeTcs B 4 pasza
YMEHbIIAETCs B 2 pas3a
yBEIUYMBaETCsA B 4 pasza
YBEJIIMUUBAETCS B 2 pas3a
24. MakcumanbHasi CKOpOCTh TAPMOHUYECKUX KOJIeOaHu paBHA

Al
[Aa]

24



A
x|
25. IIpu yBenmueHUH 4acTOTHI KojieOaHuil B 2 pa3a MoJIHAs SHEPTUsl MaTEpUATBbHON TOUKH,
COBepIIaoIIel rapMOHHYECKHE KoieOaHus
yMeHblIaeTcs B 4 pasza
YMEHbIIAETCsA B 2 pas3a
yBEJIMYUBAETCS B 4 pasza
YBEJIMYUBAETCA B 2 pa3a
26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISIETCS
MEPEHOC YacTul] 0e3 mepeHoca SHepruu
NepeHOC IHEPTUHU Oe3 MepeHoca YacTHII
MIEPEHOC, KaK YacTHL], TAK U SHEPTUU
27. CBs3b MKy JJIMHOM BOJHBI U CKOPOCTBIO €€ PacpOCTpaHEHUS BhIpakaeTcs: (hOpMyIIoit

A=v-v
A=v-T
i=2
T
A=2vv
28. PaccTostHrEe MEXTy COCETHUMH y3JIaMH CTOSTYCH BOJIHBI PABHO

A

4

A

A

2

24

29. CBs3b MKy DHEPTHEH W UMITYJIECOM PEIISTUBHCTCKON YaCTHIIEI HMEET BT

E = m?c* + p°c?

E=pc
E =,m?c® + p*c®
E=po
30. OCHOBHO¥1 3aKOH PESITHBUCTCKON JUHAMHKU HMEET BU]T
- -
F=m,a
N
E _d m, v
dt j1— v?/c?
d d
= m, v
F=—22"
dt
N
- m, v
F= g

J1-0v?/c?

31. Macca ABWKYIIICHCS YaCTHIIBI BBOE OOJIBIIIE MACChI IIOKOS TIPU CKOPOCTH YaCTHIIBI PABHON

3
—C
2

3
'y
4
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32. Ecnu oiuH U3 JBYX TOUEYHBIX 3apsi/IOB YBEJIMYUTH B 2 pa3a, 4TOObI CHIIAa KYJIOHOBCKOTO
B3aMMOJIEMCTBUS OCTAJIaCh NOCTOSTHHOW, PACCTOSIHUE MEXAY HUMH HAJI0
YBEJIMYUTH B 2 paza
YMEHBILUTH B 2 pa3a

YBEJIMYUTH B V2 pasza

YMEHBIINUTh B J2 pasa
33. HanpspkeHHOCTh 3JIEKTPUYECKOr0 OISl U3MEPSIOT € IIOMOILBIO ITPOOHOTO 3apsaa (,. Eciau

BEJIMYMHY MPOOHOTO 3apsiia YMEHBIIUTH B Pa3, TO MOYJb HANPSHKEHHOCTH U3MEPSIEMOT0
0JIA

HE U3MEHUTCS

YBEIUYUTCA B N pa3

YMEHBIIUTCSA B N pa3

yBeImuuTCa B N° pas

34. I'paduk 3aBUCUMOCTH HANPSHKEHHOCTU E 3JIEKTPOCTaTHYECKOTO OIS ABYX 3apsSKEHHBIX

IIOCKOCTEH ¢ OIMHAKOBO MOBEPXHOCTHOM IJIOTHOCTBIO HA paccTosiHuu d Apyr oT apyra

+0c -6
=
0 d X
HMeEET BU]I
E A E A
w >
d X >,
| d 4
—
E A E A
.
|
\
‘ N \ .
d 4 d 4
|
|
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N
35. Ha pucyHke 1nokasaHo HamnpasjieHHe £ HanpsKeHHOCTH 3JEKTPUUECKOTo MO ABYX PaBHBIX

10 MOAYJIIO TOUEUHBIX 3apsIoB (, U (, B TOUKE A, paBHOYJAJICHHOM OT 3TUX 3apsA0B. 3HAKU
3THX 3apsAJ0B OyayT

—»
A E
@ ]
q, q,
q,>0,0,<0
9,<0,0,>0
g,>0,q9,>0
9,<0,q,<0

36. [ToTok BeKTOpa HANPSKEHHOCTH CKBO3b 3aMKHYTYIO IOBEPXHOCTh S, paBeH

37. FpaIII/ICHT MOTCHIIMAJIa SJICKTPUUYCCKOT'O IOJIA OTPHULIATCIIBHO 3ap;1>1<eHHoﬁ OCCKOHEUHOM
IUIOCKOCTH B TOYKE A MMeeT HaIpaBJICHUEC
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38. EMkocTh kakmoro konaeHncaropa B 6arapee C =100n@ . O0mas eMKoCTh OaTapen
KOHJIEHCATOPOB paBHA [n(D]

| L

[ ]

40
75
100
400

39. Ha pucyHke 1mokaszaHa 3aBUCHIMOCTh CHJIBI TOKa B TIPOBOJHHKE OT BpeMeHH. 3a Bpems ot 10 ¢
10 20 ¢ yepe3 cedyeHne 1o MPOBOJHUKY ITPOILEI 3apsi] [K/l]

I
80

60

40

20

5 20 15 20 25 S0i5

/

150
200
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350
400
40. ConpoTHBIICHHE yYacTKa Ienu 4B, MpeACTaBIEHHOTO Ha PUCYHKE, TJ€ KaXK/IbIH Pe3UCTOp
R =30 Om, paBHO [OM]

R R
A R B
— —
R
1
| I
40
50
75
120

41. Jlamnouka BKJIFOU€HA B ceTh ¢ HanpspbkeHueM 200 B u npomyckaet Tok 0,5 A. 3a 2 yaca
JaMIo4yKa NoTpedIIsieT SHEPTUI0 PAaBHYIO [ ch]
200
10°
360-10°
720-10°
42. Bropoe npasmio Kupxroda umeer Bu

ZIiRiz

iliRizconst
zfllinztek
2|iRi=Z|kRk

43. HanpsbKeHHOCTh MArHUTHOTO TTOJISL B IIEHTPE KPYroBOTO BUTKA paauycoM 10cM, 110 KOTopomy
TeueT TOK 1A, paBHa [4/m]
8
2
10
5

44. B nByX mapajuieiabHbIX JPYT IPYTY MPOBOJHUKAX TOK TEUET B MPOTHUBOIOIOXKHBIX
HanpasneHusx. [IpoBogHuku
HPUTATUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMOJIEHCTBYIO JIPYT C IPYroM
MOBOPAYMBAIOTCS B OJHOM HalpaBlIeHUN

45. Ha pucyHke n300pakeHbl CEUeHUsI IBYX JJIMHHBIX NapauieIbHbIX POBOHUKOB C TOKAMU,
npudeM |, =21, . Uaayknus pe3yapTHPYIONEr0 MarHUTHOTO TI0JIS paBHA HYIIO B HEKOTOPOH
TOYKE UHTEpBaJa
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46. Butok IIpoBOJa HAXOAUTCA B MArHUTHOM I10JIC, IICPIICHAUKYIIAPHOM IIJIOCKOCTH BUTKA, U
CBOMMHU KOHIIAMU 3aMKHYT Ha aMIICPMETP. MaruauTtHas UHAYKOUA MOJIA MCHACTCA C TCUCHUCM
BpCMCHU COIJIACHO Fpa(1)I/IKy. AMHCpMeTp MOKAXKXCT HAIINYUC DJICKTPUICCKOI'O TOKa B MOMCHT

BpEMEHU
B A
¥ ¥ =
1 2 3 4 t
e
I [
! |
| [
or0molc
orl o3¢
or3go4c
or0modc

47. 1lpu yMeHbIIIEHUN MarHUTHOW MHAYKIMHU B 3 paza o0beMHasl INIOTHOCTh SHEPTUH MarHUTHOTO
0JIse
yBEJIMYUTCS B 3 pasza
YMEHBIIUTCS B 3 pas3a
yMeHbIIUTCS B 9 pa3
yBenuuurcs B 9 pas

48. BemiecTBo, 00J1a/1a10111€€ CIIOHTAHHON HAMAarHUYEHHOCTBHIO B OTCYTCTBUU BHEIIIHETO
MAar"HuTHOTO I10JIsd1, 3TO
JTMaMarHeTHUK
MapamMarHeTuK
dbeppomMarueTuk
JTHDJICKTPUK

49. Ha pucyHke npejicTaBlIeHa NeTis TucTepesnca peppomarnernka. KospuutusHOU criie
COOTBETCTBYIOT TOUKH
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On2
Omnl
lu4d
3u6

50. KonebaTenbHbIi KOHTYpP COCTOUT U3 KOHACHCATOPA 3JICKTPOCMKOCTBIO Cu KaTyHIKH

51.

52.

53.

UHAYKTHBHOCTBIO L. Ecim ariekTpoeMKoCcTh KOHICHCATOpa U MHAYKTHBHOCTD KAaTYIIIKH
YBEJIMYHIINCH B 3 pa3a, TO IEPHO CBOOOIHBIX JIEKTPOMAarHUTHBIX KOJIEOaHUH B 3TOM
KOHTYpE

yBEIHYHTCS B 3 pas3a

YMEHbIIUTCS B 3 pas3a

yBeIH4YHTCS B 9 pasa

HE U3MEHUTCS
K nocnenoBarensHO COETMHEHHBIM PE3UCTOPY, KOHJICHCATOPY U KaTYIIKE ITOIaHO

nepemenHoe Hanpspkenune U. Ecnu najenne HanpsbKeHus: Ha pe3ucTope Up =08 ,

U, =2B

Ha

KaTyIIKe U =58 U KOHJIEHCATOpe , To U paBHO [B]

~N o1t wiN

ITo yyacTky 11enu conpoTHBIeHHEM R TedeT mepeMeHHbINH TOK, MEHSIOIIUIACS 110
rapMOHHYECKOMY 3aKOHY. Eclii yMEHBIIUTH IeHCTBYIOIIEE HANpsKEHUE B 2 pasa, a
COINPOTHBIIEHUE YBEIUYUTH B 4 paza, TO MOIIHOCTb HA 3TOM y4acTKe

yMeHbIIUTCS B 16 pa3

YMEHBIIUTCS B 4 pas3a

yBEIUYUTCS B 4 paza

yBenMuuTCs B 16 pas
[Tonnas cucrema ypaBHeHU MakcBesuia JJis 2JIeKTPOMarHuTHOTO TIOJISl UMEET BUJL

fEdT=- 9843

L S
)
Hdl=—[] j+2=lds
frav=— i3
§5d§=q

S
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Crnenyroias cucreMa ypaBHEHUN

CIIpaBCiBa AJid ICPEMCHHOT'O SJICKTPOMAriuTHOT'O ITOJIA

B OTCYTCTBHUC 3apsKCHHBIX TCJI K1 TOKOB IIPOBOANMOCTHU
I[P HAJIUYUHU 3aps’KCHHBIX TECJI K TOKOB IIPOBOJAUMOCTHU
B OTCYTCTBHUC TOKOB ITPOBOANMOCTHU

B OTCYTCTBHUC 3apAKCHHBIX TECJI

54. Jlnst 51eKTpOMAarHUTHBIX BOJH XapaKTEPHO SBJICHHE, KOTOPOE HE SIBIISIETCSI OOLIMM CBOMCTBOM
BOJIH JTF00OH TIPHPOIBI
IpeIOMIICHNE
HOJIAPU3ALUS
TQpakmus
UHTEpEepeHIHs

N
55.B SHGKTpOMaFHHTHOﬁ BOJIHC, paCHpOCTpaHHI-OH_IeI\/’IC}I CO CKOPOCTBIO v , IPOUCXOOAT
- -
KoaeOaHus BCKTOPOB HﬂprDKCHHOCTCfI QJICKTPHUYCCKOTO ITOJIA E 1 MAariuTHOTO ITOJIA H .
- - -
BCKTOpLI E y H u v HMCIOT B3aMMHYIO OPHUCHTAIHUIO

ELH,Efo H| o
ELH. ELlo vlH
E|H.E Lo o LH
E|H.E v, ofH

56.JIya AB mpenomisiercs B Touke B wm wmmer mo myrm BC. Ecim n =const, a n,

YBEJIMYUBAETCS, TO JIy4 IIPEIOMIISETCS 10 IyTH
32
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57. SIBieHME MOJIHOTO BHYTPCHHETO OTPAXKCHUS HAOIIOAACTCS IPH YCIIOBUU
n,>n,
n, <n,
n=n,
n, <<n,
58. PaccrositHue OT mpemMmera 0 paccewBamomiedl JHMH3BI 4 cM, PACCTOSHUE OT JIMH3BI JI0

n3zo0paxenus 2 cu. DoKycHOE pacCTOSIHUE JIUH3BI paBHO [ cm/

Wl blwb|— P

59. BonHBI CTpOTO ONpeesieHHOW U TOCTOSTHHON YacTOTHI — 3TO
KOT€PEHTHBIE BOJIHBI
MOHOXPOMaTUYECKUE BOITHBI
rapMOHUYECKUE BOJTHBI
CTOSYME BOJIHBI

60. /IBe KOrepeHTHBIE CBETOBBIE BOJHBI ¢ A=500HM TIPUXOJAT B HEKOTOPYIO TOUKY MPOCTPAHCTBA

C pa3HOCThIO X0/a 2,25 mkm. Pe3ynbrar uHTepdepeHu B 3Toi Touke Oyner
max 5 nopsiaka
max 4 nopsiaka
min 5 mopsiaka
min 4 mopsiaka

61. [Ipoxoxst yepe3 TIICHKY, 3€JICHBII CBET MPH YMEHBIICHUN TOJIIIUHBI TNICHKH CTAHOBHTCS
KpPacHbIM
HE U3MEHSeTCS
(hHOIETOBBIM
roJyObIM

62. Iudpaxuus cera— 310
HaJIO’)KEHHE KOIePEHTHBIX BOJH B IPOCTPAHCTBE
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OFI/IGaHI/Ie CBCTOBBIMH BOJIHAMHA HpeHHTCTBI/Iﬁ
Pa3NIOKEHUE CBETA B CIICKTP
yIOpsiI0UeHHE KOJIeOaHUH CBETOBOTO BEKTOpPa

63. Yucno mtpuxoB Ha 1 cu AudpakimoHHON PEIIETKU C IEPHOAOM 1 MKM paBHO
10
100
1000
10000

64. I[I/ICHepCI/IH Ha3bIBACTCA HOpM&J’IBHOfI, €CJIM IIpH YMCHBIICHUHU IJIMHBI BOJIHBI A TIOKa3aTejb

IMPECIOMIICHUA
YBCIUYNBACTCA
HC U3MCHACTCA
YMCHBIIACTCA

65. IHTeHCUBHOCTH CBETA, NMPOIIEAIIETO Yepe3 MOIPU3ATOP U aHAIU3ATOp OyIeT MaKCUMAJIbHOH,

CCJIN YroJI MCKAY OCSAMHU ITOJIApHU3aTOpa U aHaJIn3aTropa PpaBCH
OO
30°
45°
60°

66. Ecnu cBet magaer Ha rpaHUIly pas3jena IByX TUAJIEKTPUKOB, TO
OTPaKEHHBIN U MPEIOMIICHHBIH JTyYd YaCTUYHO TOJISPU30BAHbI
OTPa)KEHHBIN U MPETOMIICHHBIN JTy4d HE TOJIIPU30BAHbI
OTPaKEHHBIHN U MPEJIOMIICHHBIH JTy4d B3aUMHO MEePIEHAUKYIISPHBI
OTPa)KEHHBIN U MPETOMIICHHBIN JTyYH TIOCKOMOISPU30BAHbI

67. I[Ipu ABOWHOM JTydenperoMICHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTY4YH HE MOJIIPH30BAHBI
OOBIKHOBEHHBIH 1 HEOOBIKHOBEHHBIH T4 YACTUYHO MOJIIPU30BAHBI

OOBIKHOBEHHBIN U HEOOLIKHOBEHHBIN JIY4YHU IIJIOCKOIIOJIAPU30BAaHbI B IMApAJIJICIbHBIX

IJIOCKOCTAX
OOBIKHOBEHHBINM M HEOOBIKHOBEHHEIN JIY4YHU IIJIOCKOIIOJAPHU30BaHBI BO
B3aUMHOIICPIICHAUKYIISIPHBIX INIOCKOCTAX.

68. BeIlIeCTBa, CIIOCOOHBIC MMOBOPAYNBATH INIOCKOCTD ITOJIApHU3AlU, ABJIIAKOTCI
OIITHYCCKHN aKTHBHBIMH
ONTUYCCKHU U30TPOIMHBIMU
ONTUYCCKHU aHU30TPOITHBIMU
OIITUYCCKHU HE aKTHBHBIMHU

69. YauBepcanpHas QyHkius Kupxroda st TemIoBoro H3rydeHus paBHa
CHEKTPAJIbHOM MOIIOIATENbHOW CLIOCOOHOCTH YEPHOTO Tea,
CHEKTPAIBbHOM MOTIOIATENFHONW CIOCOOHOCTH CEpOro Tena,
CIIEKTPAJIbHOM TUIOTHOCTH 3HEPreTUYECKON CBETUMOCTH YEPHOTO TENa,
CIIEKTPAJIbHOM IUIOTHOCTH SHEPreTUYECKON CBETUMOCTH CEPOT0 Tea

70. Ha PUCYHKC IIOKa3aHAa KpHUBasA 3aBUCUMOCTU CHCKTpaHBHOﬁ IIJIOTHOCTH Z-)HCpFCTI/I‘-IeCKOﬁ

CBETMMOCTH a0COJIIOTHO YepHOTro Tena oT JuyiuHbl BoiaHb! pu 8000K. Ecnu temneparypy Tena

yBenmuuuTh A0 16000 K, To qyivHA BONHBI COOTBETCTBYIONIAS MAaKCUMyMY HM3JIy4eHUS OyneT
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paBHa [HM]

I, 8000K
|
|
|
I
|
|
|
|
! T
400  AHM
100
200
600
800

71. YpaBuenue DitHmrTelHa a5 Gotorddexra BepakaeT 3aKOH COXPaHEHHS

UMITYJIbCa
SHEPrUuu

MOMEHTa UMITYJIbCa
IIEKTPUYECKOrO 3apsjia

72. 3aBUCUMOCTh MaKCUMaJbHOW KHWHETHYECKOW sHepruu ¢orornekrpoHoB W OT 4acTOThl V

najaoumx Ha GorodaeMeHT GpoToHOB cooTBeTcTBYET rpaduk 1. Ecnu manubii GoTtosnement
3aMEHUTHh JpYyrUM C Oosbmieii paboToil BbIxoma, To Tpaduky W = f(V) Oyner

COOTBETCTBOBATH

A WDN P

73. Ha pucyHke NpHBeIeHBI JIB€ BOJbTaMIEPHBIE XapaKTEPUCTUKU OAHOTO (poTornemenra. [is

YacTOT V MaJarOIINX U3ITYYeHUH U OCBEIIeHHOCTeH E crnpaBenmmBo
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v, =V,, E <E,
v, =V,, E >E,
v, >Vv,, E >E,
v, <V,, E <E,
74. JlaBneHue cBeTa Ha YEPHYIO TOBEPXHOCTh
B 2 pa3a MEHbIIIE, YEM Ha 3epKajIbHON OBEPXHOCTU
B 2 pa3a 0o0JIbllie, 4eM Ha 3epKaibHON OBEPXHOCTH

OJINHAKOBO C JJaBJICHUEM Ha 3epKajbHON MOBEPXHOCTHU
B 4 pa3za 6oJibllie, 4eM Ha 3epKaTbHON OBEPXHOCTH

75. IIpu »>ddexkre Komnrona s mamaromero M3MydeHHUs AJUHOM BOJMHBI A M PacCessHHOTO

I/ISJ'Iy‘leHI/I}I ﬂ,' CIIpaBCIJINBO

A>A

A'>A

A=A

A'>>A

76. Ha pucynke n3o0paskeHbl CTallMOHAPHBIE OPOUTHI aTOMa BOAOPOJa coraacHo moaenu bopa, a

TAKXEC yCJ'IOBHO I/I306pa)KeHBI nepexoz[bl BHCKTpOHa C OZ[HOﬁ CTaHHOHapHOﬁ 0p6I/ITBI Ha
,Z[pyTYIO, COHpOBO)K)laIOIJ_H/IeCH PISJIy‘{eHI/IeM KBAaHTa 3Hepr1/n/1. MaKCI/IMaJ'IBHOI\/'I qacToTeC

H3JTYyUCHUSA B CCpUHN JlalimaHa COOTBCTCTBYCT ICPEXO]

n=1

n=2

n=3
n=4

n=5

5n —1n
5n — 2n
5n —3n
2n —1n

77. Me;w:[y TpEMA HHUXHUMU YPOBHAMHU SHCPIrUU IJJICKTPOHA B aTOME BOAOPOAda MHUHHUMAJIbHAs

qacToTa nmorjiomacmMoro q)OTOHa COOTBCTCTBYCT IICPEXOAY
36



E;
E,
E,

E2—> E1

E1—E;

E,—E3

E1—E3

78. dnuuHbl BosH e Bpoiist 1 31eKTpoHa, MPOTOHA U @ - YACTHUIIBI, ABIKYIIUXCS C OJHOHN H
TOM JK€ CKOPOCTBIO CBSI3aHHBI COOTHOIICHUEM
A >, >4,
A <A, <4,
Ao >4, <4,
A=4,=4,

79. BeposTHOCT OOHAPYKUTH AJIEKTPOH HA YUACTKE (a, b) OJIHOMEPHOTO MOTECHIIMAIBHOIO SIIIMKA

b
¢ OECKOHEYHO BBICOKMMH CTE€HKaMu Bbluucisiercs no ¢opmyre W :dex, rme o -

a

IJIOTHOCTBL BCPOATHOCTH, oOIlpeaciigeMad y - (I)YHKI_[I/IGI‘/’I. Ecan W - (I)YHKLII/IH HUMCCT BHA,

yKa3aHHbBIN Ha PUCYHKE, TO BEPOSITHOCTh OOHAPYKUTh 3JEKTPOH Ha y4acTKe 5 <X< 5 paBHa

Lot~
s
L~

Wk N[k o=
I I I o|°~>

80. YacTh MCXOMHBIX PAJMOAKTHBHBIX SIIEP pacHalaloNIMXcs 3a BPEMs paBHOE JBYM IE€pPHOAAM
noJIypacnazia, paBHa
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81.

82.
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10
11
12
13
14
15
16

17
18
19
20
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B pesynprare [ - pacmama sapa ¢ TOPSAAKOBBIM HOMepoM Z, oOpasyercs 3JIEMEHT ¢

TIOPSIKOBBIM HOMEPOM B Tabuie Menzeneena
Z+2
Z+1
Z-1
Z-2
Snpo m3oToma ypaHa ‘U MOCiEe HECKOJBKHX PajMOaKTHBHBIX PAcHaoB IPEBpaIlacTCs B
A7PO U30TONA U B pe3yJsibTaTe
OJHOTO @ W JIBYX [3 pacmajoB
OJIHOTO @ U OJAHOTO [ pacrajos
JIBYX Q W JIByX [ pacmnajioB
TaKOE MPEBPAIIECHHE HEBO3MOKHO

Bonpochl Ha 3a4yer
Mexanuka M MoJieKvJiasipaas puzuka (1 cemecTp)

Cucrema orcuera. [lyTh, mepemelnieHue, CKOpPOCTb, YCKOPEHHE IIPH PaBHONEPEMEHHOM
MPSIMOJIMHEITHOM JIBH>KEHHH.

KunemaTnka BpamareabHOro JABWXKEHHUSA. YTOJI IOBOpPOTA, YIJIOBAas CKOPOCTh, YIJIOBOE
YCKOPEHHE U UX CBSA3b C IMHEHHBIMU XapaKTEPUCTUKAMMU.

Jlunamuka matepuanbHoOi TouKd. [loHsaTHEe Maccsl, cuibl. 3akoHbl HbroTOHA.

Cubl B MeXaHUKe (CHUJIa TPEHUs, TSKECTH, YIPYTOCTH).

3axoH Bcemuphoro tarorenus. Kocmuueckue ckopocTu.

ITonsaTHe 3aMKHyTOW cucTeMbl. MMIyiapCc MarepuasbHOM TOYKH, MEXAHUYECKOW CUCTEMBI.
3aKOH COXpaHEeHMsI UMITYJIbCA.

Pa6ora. Momnocts. KII/l. KuneTnueckas u NMOTEHLMaAlbHAs SHEPrHMU. 3aKOH COXpaHEHUs
DHEPIHH.

MomeHT cuibl. MOMEHT UMITyJIbca. 3aKOH COXPAHEHHsI MOMEHTA HUMITYJIbCA.

OcHOBHOE ypaBHEHHUE IMHAMUKH BpPAIIATEIbHOTO JIBUKEHUS. MOMEHT HHEPLIHUH.

Mowment unepuuu. Teopema Irelinepa. I'upockomnsl.

Kunernyeckas sneprus Bpamienus. Pabora, coBepiiaemasi pu BpalleHUU Telna.

HCO. Cuibl unepyu.

[Tpuntun otHOCcUTenbHOCTH [ amunes. [IpeoOpazoanus [Manumes.

[Toctynatsr CTO. Ilpeo6pa3zoBanus JlopeHna A KoopAuHAT U BpPEMEHU U UX CIIEICTBUS.
OCHOBHOM 3aKOH PENSATUBUCTCKON TMHAMUKHU. 3aKOH B3aUMOCBS3M MACChI U SHEPTUH.
CaolicTBa )xuakocte u ra3zoB. I'mapocratuueckoe nasineHue. 3akoHsl [lackans, Apxumena.
VYcnoBus naBaHus Te.

CrannonapHoe Te4eHHE UEAIbHOM )KUIKOCTH. Y paBHEHHE bepHyIuM U CIIEACTBUS U3 HETO.
BsskocTs. JlamunapHoe 1 TypOyineHTHOe TeueHHe XKuaKkocTu. Yucno PeliHonbca.
Omnpenenenne BA3KocTH MeTo1oM CToKca.

Ornpenenenne BI3KOCTH MeTo oM [lyazeiins.
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37
38
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40
41
42
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45
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Mexannueckue KoueOaHus M UX XapaKTEPUCTUKH.

[Mapmonnueckuii ocuuiaTop. [IpyXkuHHBIN, PU3NYECKUl 1 MATEMAaTHUYECKUI MasTHUKH.
Yrupyrue BOJHBL YpaBHEHHE Oeryiieil BOJHBI. 3eMIICTPSCEHUS: NMPUYUHBI, TOCICICTBUSA,
IIPOTHO3.

WuTepdepenmus BomH. CTossune BOTHBL 3BYK, HH(PA3BYK, yIbTPa3BYK.

CrarucTudeckuil U1 TEPMOJMHAMHYECKUI METO/bl MCCIEJOBAaHUS CUCTEMbl MHOTMX YacCTHLI.
Ocuouble nosioxxenust MKT ctpoenus BemiecTsa.

[TonsiTue mouns BemectBa. Konnuectso Bemectsa. MoisipHas Mmacca, Macca OJHOM YaCTHULIBI.
Wneanshslii raz. OcuoBHoe ypaBuenne MKT uieanbHoro rasa.

VYpaBHEHHE COCTOSIHUS UACAIBHOIO rasza. M3omnporneccsl.

3akoH MakcBesuia 0 pacpeIelIeHUH MOJIEKYJ HIEAJIbHOTO Ta3a 110 CKOPOCTSIM.
bapomerpuueckas ¢popmyna. Pactipenenenue bonbimana.

Huddyszus. 3akon Puka. Kospdunuent nuddysum.

TennonpoBoaHocTh. 3akoH Pypre. KoadumueHT TermmonpoBoHOCTH.

Bsizkocts. YpaBuenue Hprotona. KoaduimeHT BSI3KOCTH.

[TepBoe Hauano TepMoauHaMUKU. BHyTpeHHss sneprus. Pabora B TepMoarHAMUKE.
TermoeMkocCTh ra3oB. YpaBHeHne Maliepa.

Yucno creneneil cBoOoabl. 3akoH bosibiiMaHa 0 paBHOMEPHOM paclpenelieHud SHEPTruu 1o
CTETICHSIM CBOOO/IBI.

[IpuMeHeHue nepBOro Hayaia TEPMOJUHAMUKU K H30IIPOLIECCAM.

Amnabarnyeckuit mporecc. YpaBaenue Ilyaccona.

OOpatumbie 1 HeOOpaTUMBIE Mpoliecchl. DHTponus. Bropoe Hauano TepMoAMHAMUKH.
Tennossie quratenu. Lukn Kapno. KITJ[ reroBoit mammnabl. OxpaHa OKpy>Karomiei cpeibl.
Peanbubie ra3el. YpaBaenue Ban-aep-Baanwca. I3oTepMbl peanbHOTO rasa.

Buytpennsist sHeprus peaigpHoro rasza. Cxmkenne razoB. Dpdext [xoyns — Tomcona.
SIBneHus Ha rpaHuLe XKUIKOCTh U TBepaoe Teno. Kpaesoil yron cmaunBanus. [loBepxHocTHOE
HaTsDKeHue. [I0BepXHOCTHO-aKTHBHBIE BEIIECTBA.

Hcnapenue, nnasnenue, cyonumanus. luarpamma coctosaus. TpoitHas Touka.

JlaBneHue moa U30THYTOM MOBEPXHOCTHIO KUAKOCTH. KanuispHble siBJICHUSI.

TBepabie Tena. AMopdHbIe U KpucTammudeckue tena. [lonuMepsl 1 okpyskaromas cpesa.
Tumbl KPUCTALTUYECKUX TBEPABIX TEIL.

JedexTsl B KpucTamiax.

TennoeMkocTh TBEpABIX TeM. 3akoH Jrononra u Iltu.

@da3oBble TMEpPEeXOo/bl MEXKIAY arperaTHbIMM COCTOSIHUSIMU BeliecTBa. Da3oBblEe IEpPEXOJIbl
NEPBOIO U BTOPOTO pojia.

DK3aMEHAINMOHHbIE BONPOCHI
DeKkTpoaAnHAMHKA (2 ceMecTp -IK3aMeH)

3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaaa. 3akoH Kynona.

HanpsxennocTs anextpudeckoro nodist. [Tpuniun cyneprnosunmu. [Tone numoss.

[ToTok u UpPKyIALMS dJIEKTpocTaTHueckoro nois. Teopema ["aycca.

PaGoTa snexkrpoctaTudeckoro noss. [loTeHman u ero cBs3b ¢ HAMPSHKEHHOCTHIO.
[IpoBOoIHUKM W AURJIEKTPUKU B 3JeKTpocTathueckoM mnoje. KowuaeHcaTopel. EMkocTh
KOHJIEHCAaTOPOB.

DOHeprusi B3aUMOJCUCTBUSL ANEKTPUUYECKUX 3apsSA0B. DHEPrus YEJUHEHHOTO IPOBOJHHUKA,
KOHJIEHCATOPA, MIEKTPUIECKOTO TOJIS.

Onekrpuueckuil Tok. Cuna Toka. Ctoponnue cuibl. /[C. 3akon OMa 1t yyacTKa Lenu U JJist
3aMKHYTOM IIETIH, COACPIKAIIEr0 HCTOYHHUK TOKA.

3akoH Oma u JIxoyns-JleHna B MHTerpaabHOU U U depeHmanbHoi popmax.
ComnpoTHBICHHE TPOBOAHUKOB W WX COCIMHEHHS. 3aBUCUMOCTh OT TEMIIepaTyphl.
CBepXnpoBOAUMOCTb.
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10 IIpoBoaumocTb B MeTauiax. TepMOINEKTPOHHAS SMUCCHS. DIEKTPOBAKYYMHBIH THO/.

11 TlIpaBuia Kupxroda. PaBHoBecHBII MOCT YHUHCTOHA.

12 TlpoBogumocTh B monynpoBoaHuKax. CoOCTBeHHass M MpHUMECHas IPOBOAUMOCTb.
[TonynpOBOAHUKOBBIA TUO/I.

13 Toxwu B razax. CaMmoCTOATENbHBIE U HECAMOCTOATEIBHbIEC Ta30BbIC Pa3psIbL.

14 Dnextponus. [IpoBoauMocTh B 3nekTposnTax. 3akoH dapanest.

15 MarunutHoe nosne. 3akon buo-Casapa-Jlamnaca.

16 BzaumopelicTBHE MapauIeIbHBIX TOKOB. 3aKOH AMIiepa.

17 JIBwxeHue 3apspKEHHBIX YacTUIl B MarHuTHOM mosie. Cuita JlopeHna.

18 DnexrpomarnuTHas uHIyKIus. 3akoH Papanes. [Ipasuio JleHma.

19 Teopema 0 HMPKYIAUH BEKTOPa MAarHUTHON MHYKLIUH.

20 Marnerukuto [{na-, mapa-, heppomarneruku. [ unoresa Amrepa.

21 WHayKTHBHOCTH. DHEprus MarHuTHOTO mojis. Camounaykuwus. Tpancdopmarop.

22 TlepemenHslii TOK. 3akoH OMa AJ1 IEPEMEHHOTO TOKA.

23 PeaxTtuBHOE conpoTuBieHne. MomHocTs B Llenu nepeMeHHOro ToKa.

24 KonebarenbHblii KOHTYp. CBOOOAHBIE TapMOHMYECKHE KosebaHus B KoHType. Dopmyna
TomcoHa.

25 KonebarenbHbI KOHTYP C aKTUBHBIM COMTPOTUBIICHUEM. 3aTyXalollne KouieOaHusl.

26 BriHyXIeHHBIC KOJIeOaHUs. SIBICHIE AICKTPUUECKOTO pEe30HAHCA.

27 DnexkrpoMmarHuTHbIE BOJHBL. BekTop YMoBa — [loiiTunra.

lkana 3neKkTpoMarHuTHEIX BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

28 OCHOBHBIE 3aKOHBI T€OMETPUYECKON OMTHKH.

29 Onruueckue npubopsl. Jluaza. @opmyia ToHKON JH3EL [locTpoeHne n300pakeHn B TOHKOU
JIMH3E.

30 ®oromerpus. OCHOBHBIE (OTOMETPUUYECKHIE BETUYMHEI.

31 Unrepdepenunss cBeTa. YCIOBHS MakKCUMyMa M MHHHUMyMa UWHTep(epeHIUU CBeTa.
[TpumeneHnne uaTEpHEpPEHITHH.

32 Unrepdepenuns cBeTa B TOHKHX IUIeHKaX. [loockl paBHOTO HaKJIOHA.

33 UnTepdepenus cBera B TOHKUX TuieHKax. [Tomockr paBHO# TonmmmHbI (Kosbiia HeroToHa)

34 Pacuer uHTEpPEpEHIIMOHHON KapTUHBI OT ABYX HCTOYHUKOB.

35 Jludpaxuus ceera. [Ipuniun [roiirenca - @penens. Meton 308 Openerns.

36 udpakuus OpeHens Ha KPYrJIoM OTBEPCTUH U HEMTPO3PAuyHOM JHCKE.

37 Judpaxuus ceera. Judpakus Opayarodepa Ha ogHoM menn. JudpaknnonHas penierka

38 udpakuus Ha kpucramiax. opmyna Bynsda — bperros.

39 ucnepcus cBeTa. DIEKTPOHHAS TEOPHUS TUCTICPCHH.

40 ucnepcus cBeta. Buzapl criekTpoB u3inydeHus. KauecTBeHHBINH U KOTMYECTBEHHBIN aHAIU3.

41 Tlornomenue cBera. 3akoH byrepa. CnexkTpbl HM3Iy4eHHS U MOTJIOUIEHUS KaK METO]
OTpa’kaTeJIbHON CIIOCOOHOCTH MOYB, IUArHOCTHUKA 3arPsA3HEHHBIX HE(PTHIO MOYB.

42 Tlonspuszanms cBeTa. Buapl monspusanuu. 3akoH Maioca.

43 Tlonspuszanus cBeTa IpU OTPAKEHUU U MPEIOMIIEHUH Ha TPaHMLE JABYX JAUIIEKTPUKOB. 3aKOH
bprocrepa.

44 SIBnenue nBOMHOrO JdydenpenomiaeHus. [Ipubops! 11 nomyyeHus, NOIIPU30BaHHOTO CBETA.

45 Onrtuuecky akTUBHBIE BellecTBa. CaxapuMeTphl.

46 VckyccTBeHHas onTtrueckas anuzotponus. ekt Keppa.

47 XapakTepUCTHKH TEIJIOBOTO U3JIyUEHUSI.

48 3akon Kupxroda. 3axons! Ctedana — bonpiimana u cmemenus Buna.

49 ®opmynsl Pases — Jxunca, Buna u [Tnanka.

50 OnTHueckas MUPOMETPUs.

51 3akonsl (dotodddexra. VYpaBHenue OiHmTeHa g portodaddexra. IIpumenenue
dororddexra.

52 Macca n ummynsc poToHa. [laBneHue cBeTa.

53 D¢ddexr Komnrona.
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55
56

S7
58

59
60
61
62
63
64
65
66
67
68
69
70

3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax. JIMHeuaTelii ciekTp atoma BOJOpO/a.

Crtpoenue atoma. OnbiThl Pezepdopaa no paccessauto anbda - gyactwil.

[Toctynatel bopa. DxcnepuMeHTanbHOE JOKA3aTE€IbCTBO JIUCKPETHOCTU DHEPreTHUYECKUX
ypoBHe# atoMa (onbITel @panka u ['epiia).

DnieMeHTapHas Teopusi aToMa Bojopoaa 1o bopy.

I'mnotesa ne-bpoitnis. BoaHoBbie cBolicTBa BeliecTBa. COOTHOILICHUE HEONIPEACICHHOCTEN ISl
KOOPJAMHAT U UMITYJIbCOB.

BonnoBas ¢yHkius u ee cratuctuueckuid cmpica. O0miee ypasuenue Llpenunrepa.
CrnoHTaHHOE U BBIHYXKJEHHOE u3nyueHue. Jlazepsl.

[loHsiTHE 30HHOM TEOpUHU TBEPAOTO TEA.

Pa3mep, coctaB u 3apsii aTOMHOTO Spa.

JledexT Macchl ¥ SHEPTUS CBS3U siAep. SaepHble CUIbl M UX CBOMCTBA.

PannoakTuBHOE M3TyYeHUE U €r0 BUJIBI.

buonorrnueckoe aeiicTBUE paIMOAKTUBHBIX U3JIy4€HUH. 3aluTa OT pagualiy.
PannoaktuBHbie 3neMeHThI. [I[pruMeHeHe pauoaKTUBHBIX H30TOIOB.

3aKoH paJnoaKTUBHOrO pacnaja. [IpaBuna cmemenus.

SnepHble peakuu U UX OCHOBHBIE THUIIBI.

SnepHble peakuuu noj AelcTBUEM HEUTPOHOB. LlenHas peakuus neneHus.

S nepHas sHepreruka. TepMosiIepHbIE PEAKIIUK.

6. MeToauuyecKkue MaTepuajbl, OoNnpeacjasoIue Nnpoucaypbl OUCHUBaAHUSA 3HaHI/II7[,

YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATEIbHOCTH

6.1. Pe3y.m>TaT1>1 OCBOCHHUHA y'leﬁHOﬁ AUCHHUIIJIMHBI, ITOAJIC/KAIUE ITPOBEPKE

Kontponupyemsie
KOMIIETEHIINH (4acThb

Pesynbrarel 00y4yeHust (00bEKTHI OLICHUBAHUS) OLEHOUHBIC CPeICTBa

KOMITETEHITHH )
1 2 4
OK-7 cnocoGHOCTH K 3HaTh: IIpaxkTuyeckoe
CaMOOpraHu3aluy 1 — TEOpeTHYECKHEe OCHOBBI, OCHOBHBIC NOHSTHS, 3aKOHBI M | 3aHATHE,
caM000pa30BaHMIO MOJIETIM MEXaHHKH, MOJEKYJISIpHOW (pH3mKku, 3JIeKTpHdecTBa M | Ja0OpaTOpHBIE

MarHeTH3Ma, ONTHUKH, aTOMHON (U3UKH, GUIUKU aTOMHOTO sapa | pabOTHL,

Y YaCTHII; KOJUIOKBHYM.
— TEOpPETHUYECKHE OCHOBBI, OCHOBHBIE TIOHSTHUS, 3aKOHbl U | TECTUPOBAHHE.
MOJIETTH TEOPETHUUYECKON MEXaHWKH, TeOpUU KojeOaHWH W BOJH,
KBAaHTOBOM MEXaHUKHU, TEPMOAMHAMUKM M CTATHCTHYECKOU
(U3UKH, METOJOB TEOPETUYECKUX U OIKCIEPUMEHTAIbHBIX
HCCIICIOBAaHUN B (PU3HKE.

YmeTs:

— TIOHMMAaTh, U3JIaraTh W KPUTUYECKH aHATU3UPOBATH 0a30BYIO
o0medu3naeckyro HHPpOpPMAaITHio;

— TI0JIb30BAaThbCsl TEOPETUYECKUMH OCHOBAaMH, OCHOBHBIMH
MOHSATHUSIMH, 3aKOHAMHU ¥ MOJIEIIAMA (QU3UKHU. Brnamers:

— (M3MYECKUMHU M MaTEeMAaTHIECKHUMH METOIaMHU OOpabOTKH H
aHanmu3a wHpoOpMANUU B O0JNACTH OOIIEH W TeopeTH4ecKoi
¢$usHKH.

6.2 Illkana oneHNBaHUs IVIAHUPYEMBIX Pe3y1bTATOB 00y4eHus!

6.2.1 Texymmii u py0e:KHbIii KOHTPOJIb
B pamkax Teky1ero u pyoe:xHOro KOHTPOJIS 10 TUCIUITIIMHE CTYACHT MOXKET Ha0paTh 10

70 6annoB. Pactipenenenue 0amioB MpUBEICHO B TaOIHUIIE.
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IITxana oneHuBaHUsA

Cemectp
0-35 6amnos 36-50 6amnoB 51-60 6amioB 61-70 GannoB

1-2 YactuuHoe [TonHoe nnu | [TonHoe nim [Tonmuoe 1581051
MoceleHue YacTUYHOE YaCTUYHOE YaCTHUYHOE
ayJIUTOPHBIX MoCenieHue IOCeIlEHUE HOCELIEHUE
3aHSTHH. ayJTUTOPHBIX ayJIUTOPHBIX ayJUTOPHBIX
HeynosnerBopuren | 3anstuid. Yactuunoe | 3andatuil. [lonnoe | 3anstuid.  IlosHoe
bHOE  BBIMIOJIHEHUE | BHIMOJIHEHHE U | BBIMIOJHEHHE U BBITNIOJTHEHHE u
na00OpaTOpHBIX W | 3alIUTa 3amuTa 3amuTa
MPAKTUYECKUX nabopaTopHbIX U | 1a0OpaTOPHBIX U | JIAOOPATOPHBIX |
paoor. [Tnoxast | mpakTUYECKUX MPAKTUYECKUX MPaKTUYECKUX
MOATOTOBKA K | paboT. pabor. pabor. Bricokue
0abHO- VY nosnerBopurensH | Xopoiue IIOKa3aTeNN 1o
PEUTHHTOBBIM ple TOKa3aTelu [0 | OoKa3aTesu Mo KOJUIOKBUYMaMm |
MEPOTPUSIITHSIM. KOJUIOKBUYMaM U | KOJUIOKBUYMaM U | TECTUPOBAHUSM.
CryneHt HE | TECTHPOBAHUSIM. TECTUPOBAHUSIM.
JIOTTYCKaeTCsl K
MIPOMEXKYTOUHOU
aTTECTaIlUU

6.2.2 IlpomexyTOUHAsI aTTeCTALMSA
OrneHka pe3yabTaTOB OCBOCHHS YYE€OHOW IUCHHUIUIMHBI B 1 cemecTpe MpPOBOAUTCS IO
CIeyIOIIeH 1IKaie, MPUMEHsSIeMO Ha 3a4eTe:

Cemectp [lIxana oueHnBaHuUs
He 3aureno 3aureHo
(36-60 6annoB) (61-100 6amoB)
1 Crynent umeer 36-60 OGamroB mo | CtyneHT umeet 36-45 6anioB Mo UToram

HUTOTaM TCKYLICTO

3ajauqy.

KOHTPOJIA, HA 3a4€TE€ HE OTBETHJ Ha
TeOpeTI/I‘-ICCKI/Iﬁ BOIIPOC U HC PCHINIIT

U pyOexHOro

TEKYIIEro U pyOexKHOro KOHTPOJIs, Ha 3a4eTe
JlaJ1 TIOJIHBIN (YaCTUYHBIN) OTBET Ha
TEOPETUYECKUI BOIPOC U YACTUYHO
(TIOJTHOCTBIO) PEIINII 33/1a4y.

Crynent umeet 46-60 6aj10B 110 U'TOraM
TEKYIEro U pyOexHOro KOHTPOJIs, Ha 3a4eTe
JIaJT TIOJTHBIM OTBET Ha OJIMH BOTIPOC HITH
peLI 3agauy.
Crynenty, wumetomemy 61-70 OamwmoB 1o
UTOraM TEKYIIEro M pyOeKHOro KOHTPOJI,
BBICTABJISIETCSl OTMETKA «3a4Te€HO» 0€3 caadd

3a4éTa.

OreHka pe3ysibTaTOB OCBOCHUS Y4YeOHOW JMCIMILIMHBI BO 2 CEMECTpe IMPOBOJIUTCS IIO
1IKaje, UCIOoJb3yeMOM Ha IK3aMeHe:

42




Cemectp

Ixkama oneHUBaHUA

HeynoBieTBOpUTEILHO
(36-60 6amnoB)

VY 10BII€TBOPUTEIIHHO Xopomuio
(61-80 6amioB) (81-90 GamoB)

O1inn4yHo
(91-100 6amoB)

Crynent umeer 36-60
0a/yIoB 10  WTOraM
TEKYIIEro U pyOexKHOTO
KOHTPOJISI, HA DK3aMEHE
HE JaJI MOJIHOI'O0 OTBETA
HU Ha OJIMH BOITPOC.

Crynent umeer 36-45
0a/uIoB 10  WTOraM
TEKYIIEro U pyOexKHOTr0o
KOHTPOJISI, HA DK3aMEHE
Jad  TOJHBIA  OTBET
TOJIBKO Ha OJTUH BOIIPOC

Crynent umeer 36- | CTyleHT UMeeT
50 0amIoB o | 51-60 6amoB o
HUTOTaM TEKYIIEeTrO0 M | UTOraM TEKYIIETO

pyOeKHOTO U pyOEIKHOTO
KOHTPOJIA, Ha | KOHTPOJIS, Ha
IK3aMEHE Il | 9K3aMeHe Jal

IIOJIHBEIM OTBET Ha | IOJHBINA OTBET Ha
OJMH  BOMPOC ¥ | OJHMH BOMPOC U
YaCTUYHO YaCTUYHO
(IOTHOCTBIO) (OTHOCTHIO)
OTBETHJI HA BTOPOH. | OTBETHJ Ha
Crynentr umeer 46- | BTopoil.

60 0amIoB 1o | CTyneHT umeer
uTOraM Tekymiero u | 61 — 65 Gamnos

pyOeKHOTrO 10 UTOraM
KOHTpOJIS, Ha | TEKYILEro u
JK3aMeHe nain | pyoexHoro

MOJIHBI  OTBET HAa | KOHTPOJIS, Ha
OJIMH BOMPOC WJIM | dK3aMEHe Jal
YaCTUYHO  OTBETHJI | ITOJHEINA OTBET HA
Ha 00a Borpoca. OJIMH BOTIPOC U
CTyIeHT WMeeT IO | YaCTHYHO
UTOTaM TEKYIEro U | OTBETHII Ha
pyOexxHOrO BTOpOil. CTyIneHT
KOHTPOJIS 61-70 | umeer 66-70
0amIoB Ha ’K3aMeHe | 0aJIOB IO

HE Jajd TMOJIHOTO | UTOTaM TeKYIIEro
OTBETa HH HAa OJUH | U PyOEIKHOTO
BOIIPOC. KOHTPOJIS, Ha
JK3aMeHe) Jal
MOJHBINA OTBET
TOJBKO Ha OJTMH
BOIIPOC.

CryneHtr uMmeer
61-70 OGamioB 1O
HUTOTaM TEKYIIETrOo

u pyOexxHOTO
KOHTPOJIS, Ha
IK3aMEHe nan

IIOJIHBEIA OTBET Ha
OJIUH BOMPOC U
YaCTUYHO
(TOJTHOCTBIO)
OTBETHUII Ha
BTOPOM.

7. Y4yeOHO-MeTOAHYeCKOe obecnieyeHne TUCHMILIUHBI (MOIYJIsl)

N —

7.1 OcHoBHas1 JUTEpaTYpa

. Tpopumona T.U. Kypc ¢puzuku. U3a-Bo «Axagemusi». 2012 r. 560 c.
Tpodumona T.N. CoopHuK 3a7au 1o Kypcy ¢usuku. U3n-so «Beiciias mikonay, cepust «Jlns

BBICIINX y4eOHBIX 3aBeneHui». 2008 r. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru
3. Bompkenmreitn B.C. COopHUK 3amad mo oOmemy Kypcy (U3HKH.
mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru
4. HuxepoB B.A. ®wuszuka. CoBpeMeHHBIH Kypc [DIEKTpOHHBIN pecypc]: yueOHux/ Hukepon
B.A.— DnekrtpoH. TekcToBbie nanHbie.— M.: JlamkoB u K, 2016.— 454 c.
(http://www.iprbookshop.ru/14114.html)

N3n-80 «KHMXKHBINA
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5. Obmas ¢pusuka [ DneKTpOHHBIH pecypc]: yueoHoe mocodue mist By3oB / A.H. Bapasa, M.K.
['y6xun, [I.A. IBanoB u ap.; noxa pea. B.M. benokonsitoBa - M. : M3natensckuii mom MOU,
2016. (http://www.studentlibrary.ru/book/ISBN9785383009994.html)

6. "Kypc o6meii pusuku. OcHoBbl puzuku. T. I. Mexanuka. DIEKTPUIECTBO U MarHETU3M.
Konebanus u BomHbL. BostHOBas ontrka [ DneKTpoHHBIN pecypc]: Yueb. mocodue: mist By30B. /
Kunrcen A. C., Jlokmua I'. P., OnbxoB O. A.; [Tox pen. A.C. Kunrcena. - 2-e u3n., ucop. - M. :
OU3MATIJIAUT, 2007."

(http://www.studentlibrary.ru/book/ISBN9785922107532.html)

7.2 JlonoiHUTEIbHASI JIUTEpaTypa

1. ®pum C.3. TumopeBa A.B. Kypc obmeit ¢usuku. B 3-x t1. T.l1. Ou3nueckue OCHOBBI
MexaHuku. MonekyinsapHas ¢usuka. Konebanus u Bomubl. M3n-Bo "Jlawp". 2008 r. 13- u3m.
480 ctp. ISBN:978-5-8114-0662-3.

2. ®pum C.D. TumopeBa A.B. Kypc obmeit ¢usuku. B 3-x tr. T.2.. Dnexkrpuyeckue u
aneKkTpomarneTnueckue sieHus. M3n-so "Jlanp". 2008 1. 12-e m3n. 528 ctp. ISBN:978-5-
8114-0662-3.

3. @pum C.D. Tumopera A.B. Kypc obmei ¢pusuku. B 3-x 1. T.3. Ontrka. ATomMHas ¢u3nKa.
N3n-Bo "Jlawp". 2008 1. 10-¢ m31. 656 ctp. ISBN:978-5-8114-0662-3.

4. Jlozosckuit B.H. Kypc ¢usuxu. B 2-x T1. T.1. U3n-Bo: «Jlaub». 2009 r. 6-¢ u3a., ucn. u J01.
576 ctp. ISBN:978-5-8114-0288-5.

5. JlozoBckuii B.H. Kypc ¢usuku. B 2-x 1. T.2. U3n-Bo: «Jlaub». 2009 r. 6-¢ u3z., UcI. U AOI.
608 ctp. ISBN:978-5-8114-0288-5.

6. I'pabdosckwmii P. U. Kypc ¢usuxu. U3n-Bo: «Jlaus». 2012 r. 12-e u3g., crep. 608 crp. ISBN:978-
5-8114-0466-7.

7. Upomos W.E. 3amaun o obmieit ¢usuke. M3a-Bo: «Jlamb». 2009 r. 13-¢ u3z., crep. 420 crp.
ISBN:978-5-8114-0319-6.

8. Tpopumona T.M. Kpatkuii Kypc Gu3MKu ¢ mpuMepaMu pemeHus 3agad. YuedHoe nocodue. M.
«KHOPVYC». 2007.

9. O6bmas ¢m3mka (MexaHuka). Bompockl ¥ 3agaHust s TPOBEICHHUS PEUTHHTOBBIX U
CEeMMHAPCKUX 3aHATHH (yueOHO-meT.u34.) TemykyeB .M., [lununosa A.X., lle63yxoBa M.A.
KBI'Y, Hampunk, 2003.

10. OO6mas ¢usmka (MonexkynspHas ¢pusnka). Bonpocs! u 3aaHust U1 MPOBEACHUS PEHTHHIOBBIX
U CEeMUHApCKuX 3aHiTuil (yueOHo-mer.u3n.) TemykyeB .M., Ilununosa A.X., 11le63yxoBa
M.A. KbI'Y, Hanpunk, 2005.

11. OOGmas ¢usuka (Mexanuka. MonekynspHas ¢usuka). Bonpocsl u 3agaHus Juisi IpOBEIEHUS
PEUTHHTOBBIX U CEMUHAPCKUX 3aHATUH (yueOHO-MeT.u34.) Temykyes .M., llunuHosa A.X.,
[lTe63yxoBa M.A. KBI'Y, Hanpuuk, 2005.

12. Obmas ¢usuka. DNEKTPHUUECTBO U MArHeTH3M. DJIEKTPOMArHUTHbIE KOJ€OaHUS U BOJHBL.//
TemykyeB U.M., [lununosa A.X., [lle63yxoBa M. A., TnynoBa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «O6mas ¢usuka. Ontuka. DneMeHTbl aTOMHON M sjepHOW ¢u3ukn» // AnexoBa A.M.,
[ununosoi A.X. KbI'Y, Hanbuuk, 2012.

14. Ontuxa. AToMHas u snaepHas ¢usuka. OOmas ¢usuka. JlabopaTopHblii TPaKTUKYM. A3HM30B
N.K. TnynnoBa M.M. [Mununosa A.X. KbI'Y, Hanbuuk, 2005.

15. Ob6mas ¢usuka. Jlaboparopuslii mpaktukym. AznzoBU.K. KymaxoBA.M. u np. KBI'Y,
Hanpunk, 2006.

16. Ob6mas ¢usuka. Jlaboparopuslii mpaktukym. AznzoBU.K. KymaxoBA.M. u np. KBI'Y,
Hanpuuk, 2006.

17. ®dusuka. MexaHuka u MosiekyisgpHas pusuka. Jlaboparopuslii mpaktukym. Asuzos N.K.,

Kapnanosa 3.U., [luninnoBa A.X., Hanpuuk, 2014.

18. Mexanuka . MonekynspHas ¢pu3nka U TepMoAMHAMUKA. JIaOopaTOpHBIM MPaKTUKYM. A3H30B
N K., AnekoB A.M., KymaxoB A.M., Tnynosa M.M., [unuroa A.X., [lle63yxoBa M.A.

19. Hanpuuk 2016.
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20. Omnruka. ATomHas U sinepHas pusuka. Jlabopatopuslii npaktukym. Azuzos UK., Anekos
A.M., KymaxoB A.M., TnynoBa uM.M., Ilununosa A.X., [lle63yxoBa M.A., lllepueBa 3.X,
Hanpuuk 2016.

21. DAeKTpUYECTBO M MarHeTu3M. JlabopaToOpHBIN MPAKTUKYM.. A3suzoB UK.,
ArnekoB A.M., KymaxoB A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepueBa D.X, Hanpunk
2018.

22. DnektpudectBo u marHeTn3Mm. Onrtuka. Asm3os ML.K., [{ununosa A.X., Illepuera 3.X.,
Hanpuuk 2018.

7.3 UnTepHeT-pecypchl

1. lib.kbsu.ru

2. www.ph4s.ru

3. www.physbook.ru

4 OBC «IPR book» http://www. ipr bookshop ru
5 DBbC «KoHCYIbTaHT CTyICHTa»

8. MaTepuaibHO-TeXHHYECKOe o0ecneyeHne TUCUHIINHbI

st peanuzanuu pabodeil mporpaMMbl JUCIUIUIMHBI UMEIOTCS CIICHUAIbHBIE TTOMEIIECHUS
JUIsl TIPOBEACHUS 3aHATUM JEKIMOHHOTO U CEMHUHAPCKOTO THUIIA, TPYIIIOBBIX U MHIMBUYyaJIbHBIX
KOHCYJIbTAIIMM, TEKYIIErO0 KOHTPOJSA M MPOMEXKYTOYHOM aTTECTallMW, a TAKXKE MOMEIICHUS IS
CaMOCTOSITENIbHOM paboOThl U MOMEIICHHSI JUIsl XpaHEeHUsT U MPOPHUIAKTUYECKOr0 00CTy>KUBaHUS
obopynoBanus. CrienalibHble TTOMEIIEHUSI YKOMIUJIEKTOBAHbI CIICIHAIU3UPOBAHHON MEOENbIO U
TEXHUYECKUMHU CPEJICTBA OOyuYeHUSs, CIYKallUMHU JJs MpeAcTaBlieHus WHGOpMaluu OO0IbIIOi
ayJAUTOPHH.

JIeKUMOHHBIM Kypc MO aucuuIuiMHE «PU3MKa» NPOBOAUTCS B CIELUATU3UPOBAHHON
JCKIIMOHHON ayJIUTOpUU OOOpPYIOBAHHOW MPOEKTOPOM, HOYTOYKOM C 3alMCAHHBIMH Ha HETO
o0yyaroIyMu nporpaMmamiu no ¢usuke.

JIaGopaTopHbIe 3aHATHUS MPOBOJATCS B CIICIHATN3UPOBAHHBIX Ja00paTOPHUAX OCHAIIEHHBIX
HECKOJIbKUMHU JIECSITKaMHU JJaDOPaTOPHBIX paboT, 0XBAaTHIBAIOLINX BCE pasjaeibl oomel gpusuku. [1o
BCEM pa3jielaM HMEIOTCS JIaDOPAaTOpHbIE MPAKTUKYMBI, IZI€ OTPaKEHO COAEp)KaHUE, KpaTkas
TEOpHsl, MOPSAIOK BBINOJIHEHUS pPAa0OThI, KOHTPOJbHBIE BOMpOCHL. IIpakTHyeckue 3aHATUSA
IIPOBOJATCS B ayAUTOPUM OCHAUICHHOW WHTEPAKTUBHOM JOCKOM, HMMEETCS JOCTATOYHOE
KOJINYECTBO 33JaYHUKOB U yUEOHUKOB.

9 OCOBEHHOCTHU PEAJIM3BALIUU JUCHUIIVIMHBI 1JIsI UHBAJIUAOB U
JIML C O'PAHUYEHHbBIMH BO3MOXKHOCTAMMU 3/10POBbA

Jns CTyIeHTOB € OrpaHMYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbS CO3/IaHbl CHEUUAIBHBIC
YCIIOBUS ISl IOMy4eHus: 00pa3oBaHusl. B 1ensx JOCTYyMHOCTH MOMy4YeHUs BHICIIETO 00pa30BaHUs
1Mo 00pa3oBaTeNbHBIM MPOTPaMMaM WHBAIWIAMU W JIMIIAMHU C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU
3I0pOBbSI YHUBEPCUTETOM 00€CIICUBAETCS:

1. AnbTepHaTUBHAS BepcHs OPUITHATBHOTO caiiTa B ceTn «IHTepHET» 1S CITa00BUISIINX

2. 115 IHBAaMUIOB C HAPYIICHUSIMU 3peHUs (CI1aboBUISIINE, CIICTIBIC)

- TPUCYTCTBHE AaCCHUCTEHTa, OKAa3bIBAIOIIEro OO0ydaromemycss HeoOXOIMMYI0 IOMOIIb,
nyOnMpoBaHUE BCIyX CIPaBOYHOM WHGOpPMAIUM O PACIHUCAHUU YYEOHBIX 3aHATHI;, HAIUYUE
CPEICTB Il YCWUJICHUS OCTaTOYHOTO 3pEHHs, OpailIeBCKOH KOMIBIOTEPHON TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBU3YAJIBHOTO J0CTyma K HWHPOpMAIMH, MporpamMm-
CHHTE3aTOPOB PEUU U JPYTUX TEXHUUECKHX CPEACTB IpHeMa-Tiepenadn yaeOHoi uHbopmaluu B
JOCTYMHBIX (popMax Ui CTYIEHTOB C HAPYIICHUSIMH 3PECHHUS,

- 3aJTaHMS JJ1s1 BEITOJTHEHUS Ha K3aMEHE 3aYMTHIBAIOTCS ACCUCTEHTOM;
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- TMHUCHMEHHBIC 3a/laHUsl BBHIMOJHIIOTCS Ha OyMare, HAJUKTOBBIBAIOTCS ACCHUCTEHTY
00ydJarommMmces;

3.l WHBANUAOB U JHIl C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3JI0POBBS IO CIyXY
(cmabocrnpIamue, TIyxue):

- Ha 3a4eTe/3K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKA3BIBAIOUIUI CTYJIEHTY HEOOXOIMMYIO
TEXHUYECKYIO MTOMOIIb C YYETOM MHIWBUAYAIBLHBIX 0COOCHHOCTEH (OH MOMOTaeT 3aHsATh padbouee
MECTO, TIEPEBUTATHCS, TPOUUTATH U OPOPMHUTH 3a/IaHUE, B TOM YHCJIC 3aIMCHIBAs O]l AMKTOBKY);

- 3a4eT/9K3aMEH POBOIUTCS B TUCBMEHHOU (hopMme;

4. Jlns VHBaIWAOB W JIUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3[I0POBBS, HMECIOIIUX
HapYIICHHUS OIOPHO-IBUTATEIILHOTO amiapara, CO3[JaHbl MaTepUAIbHO-TEXHUYECKHUE YCIIOBUS,
o0OecreunBarONIie BO3MOXXHOCTh OECHPEMSITCTBEHHOTO JOCTyNa OOydJarommxcss B yueOHBIC
MIOMEIICHUS, OOBEKTY IHTAHWs, TyaJeTHbIe W JAPYrHe IOMEUICHHUS YHHBEPCHTETa, a TaKXKe
npeObIBaHMS B YKa3aHHBIX TOMEIIECHUSIX (HATMYUE PACIIHPEHHBIX ABEPHBIX MPOSMOB, IOPYUHEH U
JIPYTUX TPUCTIOCOOICHUI).

- TMHCHMCHHBIC 3aJaHWs BBIIOJHAIOTCS HA KOMITBIOTEpE CO CIEIUATH3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM WIIA HAIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIAaHWIO CTYACHTA YK3aMEH IPOBOUTCS B YCTHOU (hopme.

OOyuaroniuecss U3 YKUCIa JIMI[ ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBbsI 00€CIICUCHBI
AJIEKTPOHHBIMU 00pa30BaTEIILHBIMU pecypcaMu B (popmax, aganTHPOBAHHBIX K OTPaHUYCHHSIM UX
3JI0POBBSI.
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10. JIUCT UBMEHEHHWH (JJOTIOJJHEHW)

B pabo4yIo mporpaMmy 1o AucCHuIinHe «Dusrnkar»
10 HAITPABJICHUIO MTOJATOTOBKH 10 HAIPABJICHHIO MTOATOTOBKH
27.03.02 YopasiieHue KayeCTBOM

Ha 20 - 20 y4eOHBIN rox

Ne JuemeHT (myHkT) PII/{ Ilepeyenb BHOCMMBIX IIpumeyanue
n/n U3MeHeHHH (I0MOoJTHeHuiT)

OO6cyxeHa u peKOMEHI0BaHa Ha 3aceaHuy Kadeapsl GU3NKN HAHOCUCTEM

poTOKOJ Ne OT « » « » 20 T

3aBenyromuii kageapoit / /
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