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CTpyKTypa U coep:KaHue TUCHUILIHMHbI
1. esn ¥ 3a1a4u IMCUUILIMHBI, €€ MeCTO B Y4eOHOM Mpoiiecce

lens w3yuyeHus AUCHMIUIMHBI «DU3MKa» — YCBOGHHUE CTYICHTaMU
byHIAMEHTAIbHBIX TMOHATHUM W  3aKOHOB  (PU3UKH, (PU3MYECKHX METOJ/IOB
UCCJIEIOBaHMUS M aHajdu3a B oObeMe, HeoOXOoAuMOM Juis TpodeccHOHaIbHOM
NEeSATETLHOCTH.

3amaun u3ydeHus: AMCUUILUIUHBI «Duzukay:

chopMHUPOBATH y CTYJAEHTOB HAyYHOE MBIIIJICHHE W MPaBUIBLHOE MOHUMaHUE
buznyecKuXx MOHATHI, 3aKOHOB, TEOPHUM U TPAHUI] UX TPUMEHUMOCTH;

pacIipuTh W YIJIyOUTh 3HAHUS CTYACHTOB 00 OKpYXalolleM MHpe, O
XapakTepe B3aMMOCBS3M (PU3MUECKHX 3aKOHOMEPHOCTEH ¢ MPUPOAHBIMU U
AHTPOTIOTCHHBIMU SIBJICHUSMU;

OOy4uTh METOJaM W TMpHEeMaM peUICHHUs MPaKTHUECKUX 3amad (PU3UKU B
paMKax npoQecCUOHANbHBIX KOMIIETEHIIHIH;

OOy4uTh METOAaM IMpPOBEIEHUS (PUINYECKOTO0 SKCIEPUMEHTA, H3MEPECHHUS
duznyecKux BeINYNH, 00pabOTKU U aHAIM3a HKCIIEPUMEHTAIbHBIX TaHHBIX.

Hucuunnuna «Pu3nka» paccMaTpuBaeTcst Ha 0ase MmpecTaBiIeHu o Hanbosee
MPOCTHIX U 00ImHUX PopMax JBUIKEHUS MATEPUU M UX B3aUMHBIX MPEBPAIICHUAX, KaK
HayKa, HU3ydarollas OOIIMe CBOWCTBA M 3aKOHbBI JBM)KEHHS BEIECTBA U IOJS.
[loHsATUIHBIN anmapaT QU3HKKA CTPOUTCS Ha 0a3e TpeX OCHOBHBIX MPEICTABICHUM:
MEXaHUYECKUE HAarJIsIHbIE IIPEICTABIICHNUS, JIOTUKO-MAaTEMAaTHYECKHE
npeacTaBieHusi; ¢punocopckoe 000cHOBaHUE (U3UYECKUX TpeacTaBiieHnil. OCHOBY
NOHATUUHOrO amnmnapara (U3UKA COCTaBIIIOT (PU3UYECKUE BEIUYUHBI, (PU3NYECKUE
3aKOHBI, €AMHUIIBI U3MEPEHHS (PUZNUECKUX BETMYMH U METO/IbI UCCIEAOBAHUS.

N3yuyenue (pU3MKHA OCYHIECTBISETCS MO MEPE MOCIEI0BATEIBLHOIO I€TaIbHOTO
U3JI0KEHUS COAEPKaHUs €€ OCHOBHBIX Pa3/IesioOB: MEXaHUKa, MOJEKYJsipHas (pu3uka,
KoJie0aHUs ¥ BOJIHBI, SJIEKTPUYECTBO U MarHeTU3M, ONTHKA, PU3UKa aTOMa U sepHas
¢usuka. [Ipu paccmorpenun (pu3NUECKUX SBICHUN (HOPMHUPYETCS MPEACTABICHUE O
¢u3znyecKux BEJIMYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aMMOJEWCTBUS BEILECTBA
Y TIOJIS.

[IpeameTom u3ydeHus: yaeOHON TUCHUTIIUHBI «DU3UKay) SBISIOTCS MPOCTHIE U
oOurue (GopMbl IBMKEHUS MATEPUM W MX NPEBpAIlCHUs, OOIIUEe 3aKOHBI (DU3UKH,
TEOPETUYECKHE U OKCIEPUMEHTAIbHbIE METOJbl HCCAEAOBaHUS  (PU3UUECKUX
SABJICHUM.

HeoTrbemnemoii yacThio Kypca «®u3nkay SBISIIOTCS MPAKTUKYM 0 PEIICHHUIO
3ajlady W JabopaTopHbIM MpakTUKyM. Ha mnpakTuKymMe Mo peueHuro 3agad
3aKPEIUIAETCS TEOPETUUECKUM MaTepuall JIEKUUM, OCBaWBAKOTCA METOAbl U
MaTeMaTUYeCKHe MPUEMBI pelIeHUs] (pUu3nYecKux 3aaad. JlJabopaTopHbIil MPAKTUKYM,
MO3BOJISIET AKCIIEPUMEHTANLHO H3y4aTh (U3MYECKHe 3aKOHOMEPHOCTH, OCBauBaTh
IOPUHLIUIBI TPOBEACHUA (PU3MUECKOTO HKCIEPUMEHTa W U3MEpPeHHH (PU3NUEeCKHX
BEJIMYMH, 0OpabaTbiBaTh, AaHAJIW3UPOBATh M CHUCTEMATHU3UPOBATh MOJyYEHHBIC
HKCIIEPUMEHTAJIbHBIE IaHHBIE.

2. Mecto nucuniuiunbl B ctpykrype OOII BO
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JMucuuminHna «®PuU3MKa» OTHOCUTCS K MOJYJII0 €CTECTBEHHOHAYYHBIX
JUCHUIUIMH. V3ydeHue JaHHOW TUCHUIUIMHBI 0a3upyeTcsl Ha MIKOJIbHOW MOATOTOBKE
CTYJICHTOB 10 MaTeMaTHKe U (U3MKe.

Coneprxanue JTUCHUTITUHBI B3aMMOCBSI3aHO C TUCIUTUTHHAMHU
«MaremaTrueckuii aHaiau3», «Airedpa M TeOMETPHUs» U CIYKUT OCHOBOM st
OCBOCHMSI HH)KEHEPHO-TEXHUYECKUX JUCITUTUIHMH.

OOyuaromuiics, HaYMHAIOMIMKA HW3ydeHUue AUCHUILUIMHBI «Duzuka», m0mKeH
3HaTh OCHOBBI MHTErpajibHOr0 U AU(PGEpeHIIMATBHOTO HUCYUCICHUS U (DU3UKY B
npezenax nporpaMMbl CpeIHEHN MIKOJIbI.

Hucrummaa «@u3nkay GOpMHUPYET y CTYICHTOB TEOPETUUYCCKHE 3HAHUS
MPAKTUYECKUE HABBIKM B PA3IMYHBIX 00JACTAX (PU3UKH (MEXaHWKA, MOJCKYJISIpHAS
bu3MKa U TepMOAMHAMUKA, JIEKTPUIECTBO U MAarHeTU3M, OINTHKA, (U3MKA aToMa U
snepHast (pu3nKa); MEeJIOCTHOE TPEICTABICHUE O (PU3NUYECKUX MPOIeccax U SBICHUSX,
MPOTEKAOIIUX B MPUPOE; HABBIKMA UCMIOJIb30BAHUSI COBPEMEHHBIX HAYYHBIX METOJI0B
MO3HAHUSA TPUPOJLI U BIIAJICHWE WMU Ha YpOBHE, HEOOXOJMMOM ISl pEeIICHUs
MPAKTUYECKUX 3a]1a4 MPU BHITTOJIHEHUH MPOPECCUOHAIBHBIX 00S3aHHOCTEH.

3. TpeOoBaHus K pe3yibTATaM OCBOEHUS CONEPKAHUSA TUCUUIINHBI

Kon 1 nammeHnoBanue
KOMIICTCHIINHU

WNHaukaTopsl JOCTHXKEHUN
KOMITETCHIINHU (TI0 pean3yeMon
JACITUTITIHE )

[lepeuens maHUpyeMbIX pe3yIbTaTOB

OIIK-1. Criocoben cTaBUTh
" p€uIaTb MHXKXCHCPHBIC U
Hay4YHO-TCXHHUYCCKHUE
3amaqn B chepe cBoeit

OIIK-1.1. Ucnions3yer
3aKOHBI U METOJIbI
MaTEeMaTHKH, €CTECTBEHHBIX
HayK [pU pEeLICHUU

3HaTh: OCHOBHBIE (pu3HUECKUE SBICHUS,
A€M W TPHUHLMIIBI, COCTaBISIOIINE
OCHOBBI COBPEMEHHOH (M3MKH; 3aKOHBI
(u3MKN ¥ TpaHMLBl UX TPUMEHUMOCTH;

mpodeCCHOHAIIEHON OCHOBHBIC N3NYCCKUEC BCIWMYUHBI U

pod npodecCHOHATBHBIX 3aa4 ¢

JACATCIIBHOCTU U HOBBIX KOHCTAHTBI, HUX OIPCIACICHUC, CMBICII
OIIK-1.2. Ilpumensier u ’ p ’ ;

MCKAUCHUITIIIMHAPHBIX crocoObl U CAWHULIBI HUX HU3MCPCHUS,

HCIOJIB3YCT COBPEMCHHBIC

HaHpaBJ’IeHI/Iﬁ C Ha3HAUYCHUC U [PUHIUIIBI Z[CﬁCTBHfI

HCIIOJIB30Ba-HUEM

MaTCpHraJIbl U DJICMCHTHYTO

BaXXHEHIIUX (PU3MUYECKUX MTPUOOPOB.

€CTeCTBEHHOHAYYHbIX, 0a3y y3i0B, feTaneii u YMerTs: PUMEHSATH ¢dusnueckue
MaTeMaTUYECKUX U IpUBOJOB MalllMH 3aKOHBI; TPAKTOBaTh CyTh (PU3NIECKHUX
TEXHOJIOTMYECKUX OIIK-1.3. CtaBur SBICHUNM, BEIMYMH U  IIOHITHIL;
MojIeTeH; WHXCHEPHBIE U HAYYHO- BBIp@XKaTh (DU3HUUECKHE BEIMYMHBI B
TEXHMYECKHUE 3a1aun B cpepe | CHCTEeME CH; paboratb c
CBOEH IPOpeCCHOHATBHOM 71a00paTOPHBIM 000pyI0BaHHEM;
NESTENbHOCTH ¥ HOBBIX MCTIONB30BaTh  METOMMKH bu3nyecKux
A3MEpEeHUI " 00paboTku
MEKIUCIIUTIIIMHAPHBIX
. 9KCTIEPUMEHTAIBHBIX JTaHHBIX.
HaIpaBJICHUN
Biagers:  HaBBIKAMH — TIPHUMEHEHHS

OCHOBHBIX O0MIEPU3NIECKUX 3aKOHOB U
NPUHIUIIOB, METOIOJIOTHEH pelIeHHs
3a]a4 W3 pa3IWYHbIX Pa3/IeNioB 0O0IIei
¢buzuky; MeToaMHu (mzuKo-
MaTeMaTHYECKOTo aHanm3a Ut
pELICHUs €CTECTBEHHOHAYYHBIX 33134
(uznveckoro MOJICTTUPOBAHUS B
WHKCHEPHOW  TPAKTHKE, HAaBBIKAMH
00pabOTKM ¥  HMHTEPHPETHPOBAHUSA
PE3yJIbTaTOB SKCIICPUMEHTA.




4. CTpyKTypa " coiepKaHue TUCHUILTHHBI

4.1. O6beM yueOHO# JUCHMILUIUHBI U BUAbI y4e0OHOH padoThl

5 O0bem yacoB (3a4. el1.)
Bun yueonoii paborsr Ounas ¢opma | 3aounas popma
O6mas yueoHasi Harpy3ka (Bcero) 360 360
(10 3a4. ex) (10 3a4. ex)

Oobs13aTesqbHast ayIMTOPHAsA yueOHasi HATPy3Ka (Bcero) 170 24
B TOM 4HCJIE:
Jlexuun 102 12
CeMHUHapCKUE 3aHATUSA - -
[TpakTUUecKue 3aHATHS 34 8
JlaboparopHbie pabOTHI 34 4
KypcoBast pabota (KypcoBO#i POEKT) - -
Hpyrue ¢opMbl W METOAB OpPTaHM3ANNN O0pPa30BATEIEHOTO
mporecca  (pacuemmuo-epagpuueckue  pabomvl,  Spynnosvie
OucCKyccuu, ponegvle upol, MpeHuHe, KOMIbIOMEPHbLe CUMYIAYUL, - -
UHMEPAKMUGHbLE JIEKYULU, CEMUHAPDI, AHATU3 0ETI0GbIX CUMYayUil U
m.n.)
CamocTosiTeibHasi padora cryaeHTa / (opMa KOHTAKTHOM 190 336
padoThl
dopma arrectanus 9K3aMeH JK3aMeH

4.2. Conep:kaHnue pa3iaejioB JUCHUILIMHBI

Cemectp 2

Tema 1. Mexanuka.

Kunematuka w™arepuanbHoii Touku. I[lpocreiimine ¢Qusnyeckue MoAEIH.
[lonoxxeHne MarepuasbHOM TOYKM B MNPOCTPAHCTBE. MexaHWYECKOe JBHKECHHE.
Koopaunatel W paamyc-BEKTOp TOYKH. BeKTOp mnepemenenusi, TpaeKTopus,
MTHOBEHHAS! CKOPOCTh TOUKH.

JIB>KEHUE TOYKM IO OKPYXHOCTU. YTJoBasi CKOpOCTh. CBSI3b JIMHEHHON U
YIJIOBOM CKOpPOCTEH. JIBHKEHME TOUYKM I10 MPOU3BOJIBHOU Tpaektopun. HopmanbHOe
Y TAHICHIIMAJIBbHOE YCKOPEHUE TOUKU. Pannyc KpUBHU3HBI M LIECHTP KPUBU3HBI IIpU
JIBUYKCHUH TIO KPUBOJIMHEWMHOU TPACKTOPHUU.

Jlunamuka matepuanbHOil Touku. 3akoHbl HbtoToHa. IlepBblil 3akoH HproToHAa.
NueprmanbHble 1 HEMHEPILMAIbHBIE CUCTEMBI OTcueTta. BTopoil 3akoH HrproToHa.
Tpernit 3akoH Hprorona. dyHpaMeHTalIbHbIE B3aUMOACHCTBUS B NPUPOJAE. 3aKOH
BCEMUPHOTO TAroteHus. Cuna TskecTH, Bec Tena. Cunbl ynpyroctd. CUibl CyXoro u
BSI3KOTO TpeHUd. CUIIbl aJIre3un.

3aKOH COXpaHEHMs wuMmIyibca. Mmiynsc marepuanbHOM TOUYKH. Mmmyinbce
CUCTEMBbl MaTEPUAIBHON TOUKW. 3aKOH COXPAHEHHs UMITyJlbca. [[BH>KeHue Ten ¢
MEPEMEHHON Maccou. PeakTuBHOE nBHMKEHHE. YpaBHeHHE Memepckoro. @opmyna
[{rnonkoBckoro.

PabGoTta, momHOCTh, 2Heprus. 3aKOH coXpaHeHus dSHepruu. Pabora cwuil
Kunernueckass sHeprus marepualibHOM TOUkW. [loTeHImanbHas »HEprus u ee
BBIYUCJIEHUE [IJI1 TPABUTAIMOHHBIX U YOPYrUX cuji. MONIHOCTh. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTHUU.



MexaHnuka TBeporo Tena. TBeproe Teno Kak CHCTeMa MaTepHANbHBIX TOYEK.
Mowmentr wunepuun. Teopema IllteitHepa (0e3 BbiBoma). OCHOBHOE ypaBHEHHE
JVHAMHUKHA BpAILaTEIbHOTO JBHM>KEHHUS TBEPAOTO TEJNA OTHOCUTEIBHO HEMOJABUKHOMN
ocH (ypaBHEHHE MOMEHTOB). 3aKOH COXpPaHEHHUSI MOMEHTa UMITYJIbCa.

Tema 2. Kone6anust 1 BOJHBI.

Konebanuss u BonHbl. ['apMoHMYecKHe KOJEOAHUS M MX XapaKTEPUCTHKHU.
CBoOonHbIE ~ MEXaHMYECKHME  TapMOHMYecKue  KosieOaHusg. [apMoHMYecKuid
ocumusiTop. [IpykuHHBIN, GU3HUecKuil 1 MaTeMaTuyeckuil MasiTHUKUA. CBOOOAHbBIE
3aTyXxaronue MexaHndeckue Kojebanus. BeiHyKIeHHbIE MEXaHUUECKHE KOJIeOaHuUs.
Bosnbl B yripyro#i cpeae. YpaBauenue Oeryiieil BosHbl. Da30Basi CKOPOCTh. DHEPTHUS
YIPYTON BOJHBI.

Tema 3. MonekynsipHas pu3nka 1 TepMOIUHAMUKA.

OcHoOBbl MONIEKYJIsIpHON  (pu3uKu. OCHOBHBIC TOJOXKEHHS MOJEKYJISIPHO-
KMHETUYECKOU Teopun. Mojenb uaeanbHoro rasa. M3omponeccel. 1'a30Bbie 3aKOHBI.
OCHOBHOE ypaBHEHME KHHETHYECKON TeopuH Tra30oB. YpaBHeHue Kiamnelipona-
MenneneeBa. BHyTpeHHsSI SHEprus HACAIBHOIO ra3a, €€ 3aBUCHMOCTh OT 4YHCIIA
crerneHeld cBoOonabl Mouiekyn. Pacnpenenenne MakcBemia MOJEKysl rasza 1o
ckopocTsm. Pacripenenenue bonsiimana. bapomerpuueckas popmyna

Tepmonunamuka. Ileppoe  Havano  TEPMOJAMHAMHUKHU.  TEIJIOEMKOCTh
uaeanbHOro rasa. [IpuMeHeHne nepBoro Hayajla TEPMOJMHAMUKH K M30IPOLIECCAM.
Anmnabatuyeckuil npouecc. Bropoe Hauano trepmoauHaMmuku. MneanpHas termsoast
MamuHa U ee KodppuuueHT mnone3Horo nerctBus. Llukn Kapno. OHrpomnws.
TepmoauHaMuyeckast BEpOATHOCTb COCTOSIHUSL. DHTPONUS U OECIOPSAIOK.

Tema 4. DnexkTpruuecTBo.

DNEeKTpUYEeCcKoe MoJie B BaKyyMme. DJIEKTPUUECKUH 3apsij. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsnaa. 3akoH Kynona. Dnektpudeckoe mosie. HampshkeHHOCTh U
MOTOK HAINPSKEHHOCTH 3JeKTpudeckoro mnojisi. Teopema 'aycca u e€ mpumeHeHuHe.
Pabora nmpu nepemenienuu 3apsia B dJieKTpudeckoM mnoje. [{upkymnsaius Bexkropa E.
[ToTeHnMan M pasHOCTh MOTEHUMATIOB. DKBUIOTEHIHAIBHBIE IMOBEPXHOCTH. CBS3b
MEXy HaIPSHKEHHOCTHIO U IOTEHIIMAJIOM.

JIMDIIEKTPUKM W TIPOBOJHHMKHA B DJJIEKTPUYECKOM ToJie. JUdANEeKTpuku B
IIEKTPUYECKOM IToJIe. BEKTOp MOJsIpu3anny, BEKTOP JJIEKTPUUYECKOTO CMEIICHUS U
UX CBS3b C  HANPSDKEHHOCTBIO  3JIEKTPUYECKOTO mojs.  Juanexrpruyeckas
BOCIIPUMMYHMBOCTH M IPOHULIAEMOCTb.

[IpoBomHUMKM B 3JeKkTpuuyeckoM Tonie. Pacnpenenenuwe 3apsioB  Ha
MPOBOJHUKE. ONEKTPOeMKOCTh. KoOHIeHcaTop, COEeIUHEHUE KOHJIEHCATOPOB.
DHeprus 3apsKEeHHOr0 KoHAeHcaTopa. I [IOTHOCTE S3HEPrUuu 3JIEKTPUYECKOTO OIS,

IToctostHHBI  JneKTpUYeCKUM TOK. [IOCTOSHHBIM  DIEKTPUYECKUH  TOK.

[InotHOCT  TOKAa.  COMpOTUBJICHHWE  MPOBOJHUKOB.  CBEpXMpPOBOINMOCTb.
Onexrpoapmwxkymas cuna (DJIC). 3akon Oma mig ydacTka I€Md B BEKTOPHOM
(nuddepenirabHON) dopme. 3akon  JIxoyng-JleHua. Pa3BeTBneHHbIC

anekTpudeckue 1enu. [Ipasmia Kupxroda.

Tema 5. Maruetusm.

MarauTHOe nosie B BaKyyM€ U BeIIeCTBE. B3anMoaencTBrue 31eMEHTOB TOKA.
MarnuTHasi MHIAYKUMST U HalpsHKeHHOCTh MAarHUTHOro mnojs. 3akoH buo-Casapa-
Jlammmaca. 3akoH Amrmiepa. MarHUTHOE IOJI€ MPSIMOTO OECKOHEYHOTO IIPOBOJHHKA C
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ToKOM. CHJIOBBIE JIMHMM MAarHuTHOro mosisi H, mupkynsiius BeKTOpa MarHUTHOM
MHAYKOUH. TeopeMa o0 MOaHOM TOKe. J[eMCTBME MAarHWTHOTO IMOJIA HA OPOBOJHUK C
TOKOM U JBxKymwmiics 3apsa. Cuna Jlopenua. [IpsiMoyronbHas pamka (KOHTYp) ¢
TOKOM B OJTHOPOJTHOM MarHMTHOM IIOJIE.

DJIEKTpOMAarHuTHas HMHAYKUMSA. MarautHelid  1oTok. IlpaBuno  JleHna.
Camounnaykuus. MHIYKTUBHOCTh KOHTYpa. DHEPTHS KOHTYypa C TOKOM.

DNeKTpOMarHUTHbIE KOJeOaHusl U BOJHBI. BhIHYX/I€HHBIC DJIEKTPOMAarHUTHBIC
koJjiebanus. [lepeMeHHbIN TOK

Konebarenbupiii koHTYp. JuddepeHnuanpbHoe ypaBHEHHE COOCTBEHHBIX
KoJeOaHW B KOHType. 3aTyXamlllhe JJICKTPHYeCKHe KoJjieOaHus. BuIHYXICHHBIC
AIIEKTPUYECKUE KOJIEOAaHUs B IMOCJIENI0BATEILHOM KOHTYpe. Pe3oHaHC HampshKeHHi.
Ilepemennsliil TOK. [lomyyenne nepemenHoro toka. [IpoxoxaeHne nepeMeHHOro Toka
yepe3 €MKOCTh M HWHIYKTUBHOCTb. BekTopHble auarpammbl. 3akoH Owma i
NEPEMEHHOTO TOKa. MOIIHOCTh IEPEMEHHOTO TOKa. DPPEKTUBHBIC 3HAYCHUS TOKA U
HaIpsHKEHUS.

OcHoOBHBIE MOJIOKEHUA Teopun MakcBemna. YpaBHeHHss MakcBemna B
HHTETpabHOM dopme.

Tema 6. OnTuka.

['eomeTpuueckast 1 BoaHOBas onTHKa. Pa3BuTue B3MISA0B Ha MPUPOAY CBETA.
3aKOHbl TPEIOMJIEHUS W OTPAXKEHUS CBETOBBIX BOJIH. [lonHOE BHyTpEeHHee
otpaxkenue. JInazbl. [Ipuanun depma.

CseroBass BosiHa. HMutepdepenumss cBera. Hudpakuus. Ilonsgpuzanus.
[Tornomenue cBera. 3akoH byrepa. Paccessnue cBera. /Jlucnepcus ceera.

KBanroBas npupona wmsnydenus. TemnoBoe usmydenue. dopmyna Ilmanka.
Cas3p Mexay Gopmyinoi [lnanka, 3akonom Credana-bonbimana, popmynamu Buna
u Panes-J>xuHca.

Buemnnii  gportosddexr. 3axkon CroneroBa. YpaBHeHHe OWHIUTEHHA IS
BHewHero (oroaddekra. @otonsl. Macca u ummynsc ¢GoTtoHa. JlaBieHue cperta.
Dddexr KomnTona u ero Teopus.

Tema 7. ATomHas u siepHas pusuka.

®usuka atoma. ATOMHOE spo0. PagmoakTMBHOCTh. 3aKOH paJlOaKTUBHOIO
pacnaga. SnepHble peakuu.

Crpoenune atoma. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. Mojenu aroma.
ITocrynater bopa. I'unore3a ne bpounna. BonHOBBIE CBOMCTBAa  BEIIECTBA.
KopnyckynsipHO-BOJIHOBOM JIyaJIn3M CBOIICTB BEIIECTBA. [TpunIun
HEOIPEAECIECHHOCTH.

3apsin m Macca atoMHbIX sAnep. M3oronsl. ClIMH M1 MATHUTHBIM MOMEHT SIApA.
CocraBHble yacTh aTomMHOTO sapa. JledekT waccel. DHeprusi CBsI3M  spa.
YcroituuBocts sauep. Ipupona sanepHsix cuil. BzauMoaeicTBue HyKJIOHOB.

PaanoakTuBHOCTh. 3aKOH paaMOAaKTHUBHOrO pacnana. [IpaBunma cmenieHus.
bera-pacrian. Heurtpuno. BsaumornpeBpaileHusi HYKIOHOB. HeWTpoHsbl. SnepHbie
peaKkiuu.



4.3. Jleknun

e O0bem yacoB
w/n Ha3panue Tembl Ounas | 3aounas
dopma dopma
1 | KunemaTnka MaTepHaIbHONW TOUYKH 2 1
2 | JlunamuKa MaTepuaitbHOM TOUYKH. 3akoHbl HploTOHA 2 1
3 | 3aKOH COXpaHEeHHUs MMITyJIbca 1 -
4 | Pabota. MomHOCTE. DHeprus. 3aKOH COXPaHCHUS SHEPTUH 1 -
5 | MexaHunka TBEpIOro TejIa 2 -
6 | MexaHuka Koje0aTeIbHOr0 ABHKEHUS 2 -
7 | OcHOBBI MOJICKYIISIPHOM (DU3UKHU 2 1
8 | TepmoauHaMuka 2 -
9 | DrekTpHyecKoe MoJie B BaKyyMe 2 1
10 | JAWpneKTpUKH U MPOBOJHUKH B JIEKTPUIECKOM I0JIe 2 -
11 | TocToSHHBIN NEKTPUUECKHNA TOK 2 1
12 | MarnuTHOE 1oJIe B BaKyyMe U BELIECTBE 2 -
13 | DnexTpomMarHuUTHAs WHAYKINS 2 -
14 | DnekTpoMarHUTHBIE KOJeOaHUs 2 -
15 | 'eomeTpuyeckas M BOJIHOBAsI ONTHKA 2 -
16 | KBanToBas mpupojia H3Iy4YCHHUs 2 -
17 | OcHOBBI aTOMHOU U SIepHON (HHU3UKH 2 1
Hroro: 32 6
4.4. IlpakTH4ecKHe 3aHATUS
e O0bem yacoB
w/n Ha3Banmue temMmbl Ounas |3aounas
¢dopma | popma
1 | KuaemaTnka MaTepraIbHOW TOUKH 1 -
2 | lunamuka MaTepuaIbHONW TOUKH 1 1
3 | 3aKoH COXpaHEeHHs UMITyJIbca 1 -
4 | Pabota. MomHoCTh. DHeprus. 3aKOH COXpaHEHUs SHEPTUU 1 -
5 | Mexanuka TBepIOTO Tea 1 -
6 | Mexanuueckue KoieOaHUs ¥ BOJHBI 1 -
7 | OcHOBBI MOJIEKYJISIPHOHN (DU3UKH 1 1
8 | TepmognHamuka 1 1
9 | DuekTpuuecKoe MoJjie B BAKyyMe 1 -
10 | JAuMdneKTpUKH B IPOBOJHHUKH B IEKTPHUYESCKOM TOJIE 1 -
11 | IlocToSHHBIHN ANEKTPUIECKUI TOK 1 1
12 | MarauTtHOe 1oJie B BAKyyMe U BEIIeCTBE 1 -
13 | DnekTpomMarHuTHas HHIYKLMS 0,5 -
14 | DnexTpomarauTHbIe KojaeOaHus U BOJHBI. [lepeMeHHbI TOK 0,5 -
15 | I'eomerpuueckas u BOJIHOBAsA onTrka. PoToMeTpHs 1 -
16 | KBanroBas npupoaa U3Iy4eHuUs 1 -
17 ®dusuka atoma. ATOMHOE A1po. PannoakTMBHOCTh. 3aKOH pagHOaKTHBHOTO 1 -
pacnazaa. SlnepHbie peakuuu
HToro: 16 4




4.5. JJabopaTopHbIie padoThI

e O06bem yacoB
wn Ha3Banue TeMbl Ouynas |3aouHasn
¢opma | popma
1 | DneMeHTHl TEOPUH TOTPEITHOCTH. DU3NICCKIE BETHINHBI 1 1
2 | IlpubopHusiii cemunap. OnpeereHue yIEIbHOTO COMTPOTHBRIICHHUS POBOTHUKA 3 3
3 | Mastauk O0epOeka 2 -
4 OnpeneneHne OTHOLICHHS TEIUIOEMKOCTEH Bo3ayxa MeTogoM Kinemana- 2 -
He3opma
5 | M3ydeHne 31eKTpoCcTaTHIECKOTO OIS 2 -
6 | OmpeneseHne 3JeKTPOEMKOCTH KOHACHCATOPOB 2 -
7 OnpenereHne ropu30HTAIBLHON COCTABIISIFOIICH HANPSKCHHOCTH MAarHUTHOTO 2 -
noJist 3eMiu
8 Nzydenne TemrepaTypHOil 3aBUCIMOCTH 3JIEKTPOCOMIPOTHBIICHUS METAJUIOB U 2 -
MTOJTYTIPOBOTHIKOB
Hroro: 16 4
4.6. CamocTosiTesibHAs padoTa CTYIEeHTOB
Ne O0beM yacoB
wn Ha3Banue TeMbl Bux CPC Ouynas | 3aouynas
dopma dopma
Uzydenne JTOTIOTHATETHHON 12 24
1 | Mexanuka JIUTEpAaTyppl 1O  JAHHOHM  TEMe.
Brimonnenue JoManiHero 3aJaaHus
Uzydenne JTOTIOTHATETHHON 10 24
2 | KoneGanus v BOJIHBI JTUTEpaTypsl 10  JaHHOW  TeMe.
Brimonnenne 1oManiHero 3aJaHus
Nzyuenue JOIIOJIHUTEILHOM 12 24
3 Mouexyuspras pusuica " TUTEpaTypsl 10  JIaHHOW  TeMe.
TepMOIMHAMHKA
BrimonHeHre JOMaIIHEro 3aJaHust
Nzyuenue JOIIOJTHUTEILHOM 12 24
4 | DnexTpuuecTBO JUTEpaTypel 0  JAHHOH  TeEMe.
BrimonHeHre JOMaIIHEro 3aJaHus
Nzyuenune JOTIOJTHUTEIILHOM 12 24
5 | Maraetusm JUTEpaTypel 0  JAHHOH  TEMe.
BrimonHeHne JoManHero 3ajaHus
WzyveHnne nonomHUTETEHON 10 22
6 | OnTuka JIUTEPATYPHI IO JTAHHOH TeMe.
BrimosiHenne 1oManiHero 3aJaHus
WzydeHnne nonomHUTETEHON 12 24
7 | AToMHas u sinepHas huzuka JUTEPATypHI IO JAHHOH TeMe.
BrimosiHenne 1oManiHero 3a aHus
HTroro: 80 166

4.7. KypcoBble padoThl mo aucuuiinie «Ou3uka) He NMpeAnoarawTcs

Y4eOHBIM IJIAHOM.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

[IpenonaBanue OUCHMIUIMHBI BEAETCSA C NPUMEHEHHUEM CIECAYIOIIUX BHJIOB
o0pa30BaTeNbHBIX  TEXHOJIOTHH:  OOBICHUTEIHHO-WULTIOCTPATUBHOTO
(TEXHOJNIOTHS TIOJICPKUBAIOIIETO OOYYEHUsS, TEXHOJIOTHS TMPOBEACHUS Y4eOHOU

oOydeHUs



TUCKYCCUHW), WH(GOPMAITMOHHBIX TEXHOJOTHH (TPE3CHTAIMOHHBIC MAaTepuabl),
Pa3BUBAIOIINX M HHHOBAITMOHHBIX 00Pa30BaTEIHHBIX TEXHOJIOTHH.

[IpakTueckne 3aHATHUS MPOBOIATCA C MCIOJB30BAHUEM Pa3BUBAOLIMUX,
NpOOJEMHBIX, MPOEKTHBIX, HMHPOPMALUOHHBIX (HCHOJIb30BAHUE AJIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECYpCOB  (DIEKTPOHHBIA  KOHCIIEKT)  00pa3oBaTelIbHbBIX
TEXHOJIOTUH.

6. Y4ueOHO-MeTOAMYECKOE M MPOrPAMMHO-UH(OPMALMOHHOE O0ecrevyeHue
AUCHUNJIMHBI:
a) OCHOBHAsI JIMTepaTypa:

1. Tpopumona T.U. Kypc dusuku: y4ued, mocobue mist By3oB. — Uzn. 14-e,
nepepad. u gon. / T.W. Tpobumona. — M.: Uznatenbckuii neHTp «Akagemusi», 2007.
— 560 c.

2. CasenbeB U.B. Kypc o6mieii ¢pusuku: yued, mocodue it By3a: B 5 Tomax /
N.B. CaBempeB. — 6-¢ um3m., crep. — Cankr-lIletepOypr: Jlamp, 2021. — T.1:
Mexanuka. — 340 c.

3. CaBenbeB N.B. Kypc o6meit ¢uszuxu. B 5 11. T.2. DnexkrpuyectBo u
MarHeTusM: YuebHoe nocodue. 5-e uzj., ucnp. — CII6.: M3gatensctBo «Jlanby, 2021.
—-352c.

4. CasenneB U.B. Kypc o6mieit pusuku. B 5 11. T. 3. Monekynsapnas ¢pusuka u
TepMOJIMHAMHUKA: YueOHoe mocobue. 5-e usl., uctp. — CII6.: M3naTenscTBO «JIaHby,
2021. - 224 c.

5. CasenbeB M.B. Kypc obmeit ¢uzuku. B 5 t1. T.4. Bonubel. Onruka:
VYuebHoe nocobue. 5-¢ uzn., uctp. — CII16.: U3natensctBo «Jlanwy, 2021. — 256 c.

6. CasenseB U. B. Kypc o6meit ¢usuku. B 5 T1. T. 5. KBantoBas omnrtuka.
AtomHas ¢uznka. Pusnka TBepaoro tena. Grusuka aTOMHOIO SApa U AJIEMEHTAPHBIX
yactull: YueOHoe nmocobue. 5-e usl., uctp. — CII6.: U3narensctBo «Jlanby, 2021. —
384 c.

0) JOMOJIHMTEJIbHAS JIUTEepaTypa:

1. letnad A.A., AABopckuit b.M. Kypc puzuku: YueGHoe mocobue asisi BTy30B.
M.: Briciasg mkoira, 2002. — 718 c.

2. UeptoB A.T'., BopoOneB A.A. 3agaunuk no ¢uszuke: YuebHoe mocodue. M.
Bricmas mkona, 1981. — 496 c.

3. Bompkenmreita B.C. CoopHuKk 3a1a4 1o odmemy kypey dusuku. M.: Hayka,
1985. — 384 c.

4. T'onpaun JILJI. PykoBOACTBO K 1a00OpaTOPHBIM 3aHATHAM MO (U3HUKE. 2 U3/-
ue. — M.: Hayka, 1973. — 688 c.

B) METOAMYECKHE YKAZAHMS:

1. Xapuenko E.N., Yanenko A.B. Yyebnoe nocodue «Pusnka» B 3-X TOMax.
Tom 1. Mexanuka, MonekynspHas ¢usuka u tepmoauHamuka / Coct.: E.W.
Xapuenko, A.B. Yanenko. — Jlyrauck: Uzn-so JIHY um. B.[lans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.M., Yamenko A.B., JlemmrBan E.FO. YdueOHoe mocobme
«Dusuka» B 3-x Tomax. Tom 2. Dnexrponunamuka. Konebanus u Bomuwl / E.W.
Xapuenko, A.B. Yanenko, E.}O. JIemmtBan — Jlyranck: I'OY BO «JII'Y um. B.
Hans», 2020. — 171 c. Per.Ne 41 VII ot 02.11.2020 r.
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3. Xapuenko E.U., Yanenxo A.B., K.A. KopcynoB. YueOHOe mocobOue
«Duzuka» B 3-x tomMax. Tom 3. Ontuka. du3uka aToOMOB U MOJEKYJI. SnepHas
¢usuka / Cocr.: E.W. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: 13a-Bo
JIT'Y um. B. Hansa, 2020. — 103 c. Per. Ne 40 VII oT 02.11.2020 1.

4. Meroauyeckue ykazaHus K JabopaTOpHbIM padoTaM 1O JIUCHHUILIUHE
«OO0muit Pusznyueckuii mpakTuKym» (B 6-Tu 4actax), 4acTh 1. «BBenenue B oOmuii
busnueckuit npaktukym. [IpubopHbIl cemuHap» (IUIsl CTYACHTOB HaNpaBlCHUS
noarotoBku 03.03.02 ®dusuka) / Coct.: E.FO. JleimrBan, H.B. Copoka — Jlyrauck:
N3n-o JII'Y um. B. Jlans, 2021. — 50 c.

5. Mertoanueckue ykazaHus K Ja0OpaTOpHBIM paboTaM MO JUCIUILIMHE
«O0mmit  ¢uznyeckui MpakTUKym» (B 6-TW yacTsax), dvactb 2. «MexaHuka.
Mexannyeckue kojedanus u BoJHb / Coct.: E.1O. JIpnmmrean, A.B. Hanenko, H.B.
Copoka — Jlyranck: WUzn-so JII'Y um. B. [ama, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Metoanueckue ykazaHusd K JaOOpPaTOpHBIM paboTaM MO JUCIUILINHE
«OO0muit pusmyeckuid npakTukym» (B 6-TW dyacTsax), yacth 3. «MosekynsapHas
dbusuka» (s ctyaeHToB HampasiaeHus noarotoBku 03.03.02 ®dusuka) / Coct. E.N.
Xapuenko, E.1O. JIsintBan — Jlyranck: U3n-so JII'Y um. B. Jans, 2022. — 55 c.

7. Meronuueckre yka3zaHus K J1aOOpaTOpHbIM padoTaM MO JUCIUIUIMHE
«OO0mmit puznueckuii MpakTukym» (B 6-TH 4acTsaxX), dacTh 4. «DJIEKTPUUECTBO U
MarHeTusm» (s cryneHToB HampaiieHus noAarotoBku 03.03.02 dwuszuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — JIyranck: U3a-so JII'Y um. B. [lans, 2022. — 84 c.

8. Metoauueckne ykazaHus K JaOOpaTOpHBIM padoTaM MO JUCHUIUIIHHE
«OOmuit  puznyecknii npakTukym» (B 6-TM 4actax), 4yacth 5 «Onrukay (A
cTyaeHToB HanpasieHus noarotoBku 03.03.02 dwusuka) / Coct. E.M. XapueHko,
A.B. Yanenko — Jlyrauck: Uzn-so JII'Y um. B. ansa, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Mertoandeckne ykazaHusd K JaOOpPaTOpHBIM paboTaM MO TUCITUILIMHE
«O0mmit puzndeckuii mpakTUKym» (B 6-TH 4acTsx), 4acTh 6. «Pusuka atomay (ais
cTyneHToB HampasieHus moarotoBku 03.03.02 dwusuka) / Coct. E.W. Xapuenko,
C.A. Kamenes — Jlyranck: Uzn-so JII'Y um. B. [lans, 2022. — 25 c.

10. Meronuueckue ykazaHHs K CaMOCTOSITEIbHOM paboTe MO JUCIMILINHE
«®wuzuka» / Coct. E.YO. JIemmBan, A.B. Yanenko. — JIyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroanyeckue ykKa3aHHUs K MPAKTUUYECKUM 3aHATHSAM MO JUCIUILIMHE
«Duzuka» (B 2-x yacTax), yacth 1 «Mexanuka. MonekymnsipHas ¢usuka» / CocrT.:
C.A. Kamenes, B.A. I'peuxa. — JIyranck: U3n-Bo JII'Y um. B. [ansa, 2020. — 188 c.

12. Meroanyeckue yKa3zaHHUs K MPAKTHUYECKUM 3aHATHSAM 1O JUCIUILIMHE
«Dusuka» (B 2-X 4acTAX), 4acTh 2 «INEKTPUUECTBO U MarueTusMm. OnTuka. ATOMHas
u saepHas ¢usukay / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: M3a-so JII'Y
um. B. Jlans, 2021. — 194 c.

r) UHTepHeT-pecypcenbl:

eMunucTepcTBO oOpa3zoBanus U Hayku Poccuiickoii ®enepanuu  —
http://Muno6pHayku.pd/

eDenepanbHas ciyxba 1Mo Hama30py B cdepe 00pa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

11


http://минобрнауки.рф/
http://obrnadzor.gov.ru/

eMunucrepcTBo oOpazoBanus u Hayku Jlyranckoit HapomHoit PecryOnuku —
https://minobr.su

eHapoausiii coBet Jlyranckoit Hapoanoi Pecniyonuku — https://nsinr.su

e[lopran denepanbHBIX TOCYAaPCTBEHHBIX O00pa30BATEIBHBIX CTAHIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

e OeepanbHbiid mopTan «Poccuiickoe oopa3oBanue» — http://www.edu.ru/

eHpopmaronHas cucreMa «EnmHOEe OKHO J0CcTyma K 00pa30BaTebHBIM
pecypcamy» — http://window.edu.ru/

eDenepanbHbli  HEHTP HHGPOPMAIMOHHO-00PA30BATEIbHBIX PECYpCOB —
http://fcior.edu.ru/

DJIeKTPOHHbIE OUOJIMOTEYHbIE CUCTEMBI U PECYPChI

®DJIEKTPOHHO-OMONMMoTeuHass  cucrema  «KoHcynbrant — cryaeHTay  —
http://www.studentlibrary.ru/cgi—bin/mb4x

¢ DJICKTPOHHO-OMOIMOTEUHAS cucrema «StudMed.ru» -
https://www.studmed.ru

e DekTpoHHbIN KaTanor Hayuno-texauueckoi 6ubamorexu FOPTITY (HIIN) —
https://libweb.srspu.ru/MegaProWeb/\Web

eO6pasoBaTenpHas miardopma FOpaiit — https://urait.ru/register

eHayunas AIEKTPOHHAs oubnuoTeKa eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmanuoHHbiii pecypc OM0JIHOTEKH 00pa30BaTeIbHOM OPraHU3aluu
eHayunas 6ubmuorexa umenn A. H. Konsiea — http://biblio.dahluniver.ru/

7. MarepuajbHO-TEXHUYECKOe M NPOrpaMMHOe  olOecredyeHue

AUCIHUANJIMHBI

OcBoeHnue AN CIHUITIINHBI «Pusukax» npecamoyaracTt HUCIIOJIB30BAaHUC
aKaJeMHYECKUX ayJUTOPUM U y4eOHBIX J1abopaTOpuil, COOTBETCTBYIOIIUX
JENCTBYIOIIMM CAHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPABUJIAM U HOpMaM.

[Ipouee: pabouee MecTO MpenojaBaTesisi, OCHAIEHHOE KOMIBIOTEPOM C
nocrynoM B MIHTEpHET.
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https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
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https://www.studmed.ru/
https://libweb.srspu.ru/MegaProWeb/Web
https://urait.ru/register
https://www.elibrary.ru/defaultx.asp
http://biblio.dahluniver.ru/

ITporpamMHoe o0ecnieuenue:

OyHKIHOHATBHOE
Ha3HaA4YeHHe

BecmiaTtHoe
NMPorpaMMHoe
ob0ecrneueHue

CcblIKH

OducHbIi TakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OHepaHI/IOHHa}I cucrema

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bpaysep

Opera

http://www.opera.com

ITouToBEBIN KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

Daiin-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBarop

7Zip

http://www.7—zip.org/

I'padmgeckwuii penaktop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruteiiep VLC http://www.videolan.org/vic/
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

8. OueHouHble cpeacTBa MO JUCUMILIMHE

IlepeueHp KOMIIETCHIMI (JIEMEHTOB KOMIICTCHITUM),
pe3ynbTaTe OCBOCHUS Y4eOHON AUCIUIUIMHBI (MOIYJIS) UK MTPAKTUKH

IMacmopr

OLIEHOYHBIX CPEACTB MO Y4eOHOM TMCIUIIMHE

«DPuznka

dbopMUpyeMBIX B

HNuaaukatopsl Sramsi
No Kon DopMyIHpPOBKA JIOCTHUKEHUN Kontponupyembie TeMBbI (OpMHpOBaHH
. KOHTPOJIHMPYEMOH | KOHTPOJIUPYEMOW | KOMIIETCHIINU gno yueOHOW AUCHUIIINHEL, (cemectp
KOMIIETCHIINU KOMITETCHIINU peanuzyemoit MPAaKTUKU
U3y4YeHNUs)
TACITATITIHE )
1 | OIIK-1. Cmoco0Oed ctasuts | OIIK-1.1, Tema 1. Mexanunka. 2
U peuiatb OIIK-1.2, Tema 2. Konebanus u 2
HWHKEHEPHBIC U OIlK-1.3, BOJTHBI.
HAy4IHO- Tema 3. MonexymnsapHas 2
TEXHUYECKUE ¢duzuka u
3ajaum B cepe TEPMOJIMHAMUKA.
CBOEH Tema 4. DIEKTPUYECTBO. 2
npoQeCcCHOHAIBHOM Tema 5. Marnerusm. 2
ACATEILHOCTH 1 Tema 6. OnTuka. 2
HOBBIX Tema 7. ATomMHas 1 2
MEKIMCLIHILTHHAPH slepHast pHU3MKa.
BIX HaIpaBJICHUI C
UCTIOJIb30BaHUEM
€CTECTBCHHOHAYYHBI
X, MAaTEMaTHIECKUX
Y TEXHOJIOTHYECKUX
MoJeIIeit;
Iloxa3aTenu n KPHUTECPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OIIuCaHue IIKAaJ
OLICHUBaHUuMA
No Kon Kontponupyemsle HanmenoBanue
i KOHTPOJIUPYEMOM IlepeueHb MmIaHUPYEMBIX PE3YJILTATOB TEMBbI yueOHOU OILIEHOYHOT' O
KOMIIETCHIIMU JUCHUIUINHBI cpencTaa
1. | OIIK-1 3HaTh: OCHOBHblE (u3ndeckue sBieHus, | Temsr 1-7 Bomnpocsr
WJIeW ¥ MIPUHIIMIIBL, COCTABIISIONINE OCHOBBI IK3aMEHAIMOHHBIX
OIIK-1.1, COBpEMEHHOW (U3UKH; 3aKOHBI (PH3UKH U pabor,
OIIK-1.2, IpaHHLBl UX IPUMEHUMOCTH, OCHOBHBIE KOHTPOJIbHBIE
OIIK-1.3, ¢u3nUecKue BEJIWYMHBI M KOHCTAHTBI, MX paboThL.

OTpeIeTICHUE, CMBIC, CIIOCOOBI M €TMHUIIBI
WX W3MEpEeHHS;, Ha3HAUYE€HWE W TPUHIIHITEI
JNEUCTBUS BaXKHEUIITNX (m3nyecKux
MprOOpOB.

YMeTh: NPUMEHSTHh (U3NUYECKHE 3aKOHBI;
TPaKTOBAaTh CYTh (DH3MUECKUX SBJICHHIA,

BEIMYMH W TIOHSITHH; BBIpaXKaTh
¢usnueckue BenmunHbl B cucrteme CU;
paborathb c n1a00paTOpHBIM

000py/IOBaHUEM; KCIIOJIB30BATh METOIUKHU
(GU3NYECKUX HU3MEpPeHH U  00paboTKM
SKCTIEPUMEHTAIbHBIX TaHHBIX.

Bnanets: HaBBIKAMU MPUMEHEHUS

OCHOBHBIX OOIIC(PU3NUYECKUX 3aKOHOB U
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MPHUHLIMIIOB,  METOAOJOTHEH  pelIeHUsS
334 M3 Pa3IMuYHBIX paszieiioB oOmei
¢dusukw; METOJIaMH ¢uzuKo-
MaTEeMaTHYECKOTO aHalu3a JUIsl PEIICHUS
€CTECTBCHHOHAYYHBIX 3a71a4 51
(uznyecKoro MOJICITUPOBAHUS B
WHXCHEPHOU MIPaKTHKE; HaBBIKAMH
00paboTKHu u HHTEPIPETUPOBAHUS
pe3yIIbTATOB IKCIIEPUMEHTA.

@oHbI OIIEHOYHBIX CPEJCTB MO AUcHUIInHe «Pu3nka»
Bonpocsl kK KOHTPOJBLHBIM padoTam:
TecTbl

1. MarepuanbHasi TOUKa ABMXKETCA BIOJIb Oocu OX, 3aBUCUMOCTh KOOPJIMHATHI X OT

BpemeHH t umeeT BUA X =3+ 2t+05t2. OnpenenuTh 3HAYEHHUE CKOPOCTH TOYKHU B

MOMEHT BpeMeHH t=2 C.
A)4 m/c; b)4,5wm/c; B)Swm/c; TN 3,5 wm/c.

2. 3a 3 cekyHAbl CKOPOCTh PaBHOMEPHO BbIpocia ¢ 3 km/4 10 39 km/4. Onpenenursb
YCKOpPEHHE.
A) 12 xm/u?; B) 3,33 m/c?; B) 12 m/c?; T) 0,3 m/c?.

3. OnpeneuTh YIIIOBYKO CKOPOCTh TOYKHA PAaBHOMEPHO BPAIIAIOIICHCS CO CKOPOCTHIO
v=0,5 m/c o okpyxxkHOCTH paaguyca R=25 cm.
A) 0,5 pag/c; B)2pan/c; B)0,02 pan/c; T')5 pan/c.

4. Ha marepuanbHyI0 TOYKY JCHCTBYIOT JBE B3aMMHO TEPIECHIUKYIISIPHBIC CHIIBI
0,3 H u 0,4 H. PesynbTupytomias cuia 1elCTBHs paBHA...
A)0,1H; b)0,7H; B)0,5H; I')-0,1 H.

5. C xakoil cujoi HYXKHO JEWCTBOBATh HA TEJIO0 Maccold M=3 Kr, 4TO Obl OHO
JBUTAJIOCH C TIOCTOSHHBIM ycKOopeHueM a=1,5 m/c??
A)9H; Bb)2H; B)0,5H; I')4,5H.

6. K mpyxwune, pactsaytoi Ha 3 cM mpuioxkeHa cuiaa 39 H. Halitu kéctkocTh
MPY>KUHBI.
A)1,3H; B)1300H; B)117H; I') 1,17 H.

7. Uemy paBHa KWHETUYECKAs SHEPTHS I1apa Maccou 4 Kr, 00JIa1ar0IIero UMITYJIbCOM
12 xr-m/c?
A) 36 JIx; b)24 Ix; B) 18 Ix; I')6 Ix.

8. Haiftu MOMEHT MHEpLIUU MaTepUaIBLHON TOYKH C Maccol M=9 kr, ynanéHHO# OT
OCH BpAILIEHUsI HA paccTosHue =9 cM.
A) 729 xr-m?;, B) 81 kr'm%;, B) 0,073 kr-m?; I') 1 kr-m2,
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9. MomeHT uHepuuM Koneca 5 kr-m?. Kakoli MOMEHT CHJI IPHJIOKEH K KOJECY,
BpalLIAIoNIEMYCs ¢ YII0BBIM yckopeHueM £=0,02 pan/c??
A)0,4H-m; B)0,5H-M; B)0,004 HwMm; I')0,1 H-wm.

10. OnpemenuTs MOMEHT MMITYJIbCa Teld C MOMEHTOM HWHEPUUH J=2 KI"M?,
BpAILAIONIErocs ¢ yriIoBoi CKOPOCThIO =8 pajy/c.
A) 16 kr-M?/c; B) 4 xr'm%/c; B) 0,25 xr'm?/c; T) 1 kr-m?/c.

11. Cxonbko moiiekya B 1000 monb BeniecTBa?
A) 6,02-10%°; B) 10%; B) 6,02:10%; T') 100.

12. Cxonpko KoNM4ecTBa BelecTBa B 32 rpammax kuciopona O;?
A) 0,001 monb; B) 2 monb; B) 32 mons; ') 1 mouib.

13. Onpenenuts MossipHyto Maccy HoSOa.
A) 78102 kr/mons; B) 98102 kr/mons; B) 98 kr/mons; I') 50107 kr/mouns.

14. Beipaszuts Temneparypy 27 °C B eqununax uzmepenusi CHU.
A)273K; b)117°C; B)300K; I')27°C.

15. Kak u3MEHHUTCA AaBJIEHHE HICANBHOTO Tra3a, HAXOMASIIErocs B IePMETHYHOMN
€MKOCTH NpH noselmeHnH temmepatypsl ¢ 300 K no 450 K?

A) Boipactet B 1,5 pa3a; b) nonusutcs B 1,5 pasa;

B) Beipactet Ha 150 I1a; I') monusutcs na 150 Ila.

16. Kak u3mMeHUTCs TaBiIeHNE WICAIBHOTO ra3a MpH YBEIMUYEHUH KOHIICHTPAIH B 3
pasa U CHUKEHUN TEPMOJUHAMHUYECKON TEMITEpATypsl B 2 pa3a?

A) ymensimutes B 1,5 paza; b) yBenuuutcs B 1,5 pasa;

B) yBenuuurcs B 6 pa3; ') ymensimrcs B 6 pas.

17. Kakas paboTa coBepIIaeTcs MAealbHbIM Ta30M IPH PaCIIMPeHuu ot 2 M 10 7 m°

u rioctossHHoM aasiieHuu 100kI1a?
A) 500 x/Ixx; Bb)20xk/x; B) 50 mx/bx; I') 0,02 xIx.

18. N neansHOMY ra3zy cooOnumM KoaudecTBO TertoTel Q=5 kJ[k. Kak m3amMeHutcs
€ro BHYTPEHHsISI SJHEPrusi OH cOBEpIIUT padoTy A=3 kJ[xk?

A) yBenmnuuted Ha 2 kJIx; b) ymensmmtes Ha 2 kJ[k;

B) yBenuuurcs Ha 8 kJ[x; I') ymenbmutcs Ha 8 kJ[x.

19. OnpenenuTs K.11.1. IpoLiecca, €CIM ra3 Mojay4yus OT HarpeBaTelis KOJIUYECTBO

termnoThl 9 K/, a oxmagurento nepeaan 6 kJx.
A) 1/4; Bb)2/3; B)1/2; TI')1/3.

20. KakoBa Temmneparypa oxmanurens npu mukiae Kapro, ecnmm k... mukina 0,2, a
temneparypa HarpeBareins 400 K?
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A)333K; B)80K; B)320K; I')480K.

21. Kak wu3MEHUTCS cujla B3aMMOJCHCTBUSA JBYX TOYEUYHBIX 3apsA/lOB, €Cld
AIEKTPUUECKUIN 3apsij] KaxJ0ro yBEJIUYHTh B 3 pa3a, OJHOBPEMEHHO YBEINYUB
pacCcTOsIHUE MEXKy HUMU B 3 paza?

A) He uamenutcs; b) yBenuuurcs B 3 pasa;

B) ymensimutces B 3 paza; [') yBenuuurcs B 9 pas.

22. Kakosa HAIIPpSOKCHHOCTD  SJICKTPHUYCCKOI'O II0JII, C€CJIM Ha TOYCYHBIN 3apsiana

Benuuunbl 0,2 K neiictByet cuna 100 H?
A) 20 B/m; B) 500 B/m; B) 0,002 B/m; T') 20 B.

23. UeMy paBeH MOTEHIIAAJ YJIEKTPUUYECKOTO OISl B TOYKE, B KOTOPOU
anekTpudeckuit 3apsa Benmannoi 0,03 Ko o6mamaer sneprueii 0,18 J1x?
A)15B; b)0,054B; B)21B; I')6B.

24. Haiitu QJICKTPOCMKOCTD JABYX KOHACHCATOPOB, CMKOCTBIO 3 MKqD, COCOAMHCHHBIX

MOCJIETIOBATEIBHO.
A) 0,67 Mx®; b) 6 mx®; B)3 mx®; I') 1,5 mkd.

25. HaiiTu 371eKTPOEMKOCTb JBYX KOHIEHCATOPOB, EMKOCTBIO 3 MK®D, COCTMHEHHBIX

napauieabHO.
A) 3mk®; B) 1,5 Mx®; B)6 mxd; I') 0,67 mxD.

26. B onHOpoaHOE 3MeKTpUUecKoe mosie ¢ HanpsbkeHHOCTh £=1800 B/M momecTuinmn
JTADJIEKTPUK C JUAJIEKTPUUYECKON MNPOHUIAEMOCThIO ¢=6. KakoBa Hanps:K€HHOCTH
TIOJIs1 BHYTPH AUABJIEKTPUKA?

A) 300 B/m; Bb) 50 B/m; B) 150 B/m; T') 1080 B/wm.

27. Kakoii 3apsii JOJKEH IPOUTH Yepe3 MOoNepeyHoe CedeHue MpoBOAHMKA 3a 1

MUHYTY, YTOOBI TOK ObLIT paBeH 60MKA?
A)10°Kn; B) 60-10°Kn; B) 10°Kn; T) 3,6:10° K.

28. Kakoii Tok rmoTeder uepe3 pe3uctop conporusienneM R=2500 Om npu pa3HoCTH
MOTEHIMAJIOB Ha ero koHuax 10B?
A)250 A; B)250mA; B)4wmA; T)4A.

29. Kakas sHeprus BblAenseTcs B NpoBoAHMUKE ¢ conpoTunieHrnem 300 Om 3a
MTOJIMUHYTHI NTpU npoTekaHuu Toka 200 MA?
A) 6 Ix; Bb) 1800 Ixx; B) 360 Ix; I')9 x/x.

30. JIBa pe3ucropa, conmpotuBaecHreM 2 OM KaxKIblii, COeTMHCHBI MapalJIeIbHO.

KakoBo conmpoTHBiI€HNE TAKOTO COSTUHEHUS?
A)40M; Bb)10Owm; B)2O0wm; I')3 Owm.
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31. Dnexrpon (3apsn -1,6:10"°Kn) Breren co ckopocTeio V=5 M/c B OTHOPOIHOE
mMarauTHoe nosie B=300 MxTi nepneHauKyIapHO JIMHUAM UHAYKIMH. ONpeaenuTh

3HAYEHHE CUJIbL, AEHCTBYIOIIEN Ha IPOTOH B MATHUTHOM OJIE.
A)2,410°H; B)2,410%H; B)2,410H; I')0H.

32. Kak u3MeHuTcs cujia AMCTBUSL OTHOPOIHOTO MAarHUTHOTO TOJIS Ha 3JIEKTPOH,
€CJIM YTOJI MEXKTY CKOPOCTBIO 3JIEKTPOHA M BEKTOPOM MAarHUTHON MHIYKIIMH
n3MeHuThb oT 30° 10 90°?

A) yBenuuutes B 2 paza; b) ymenbmutes B 2 pasa;

B) yBenuuutcs B 3 paza; ') ymenbmurcs B 3 pasa.

33. Onpexnenute BepHOE HAMpaBiICHUE CUIIBI JIOpeHIIa At OTPUIIATEILHOTO 3apsia.
—

v v v v
—q g -q g § EI El g
(® - 05 = N - -
=+ - -q -q
Fx Fx
A b B r

34. OHpGI[CJII/ITB BCPHOC HAIIPABJICHUC JIMHUU HMHAYKOUHA MAaroHuTHOI'O I10JIA
HpHMOHHHeﬁHOFO IIPOBOJHHKA C TOKOM.

AT AT AT AT

35. Kak u3MeHUTCS MHAYKLKS MarHUTHOTO MOJIsI, CO31aBa€MOro OECKOHEUHO
JUIMHHBIM NIPOBOJHUKOM, €CJIM CUJTy TOKa YBEITUYUTH B 1,5 pa3a, a TOuky
HaOJIIOICHUS YJIATUTh Ha paccTosiHue B 3 pasza Oosbiiee?

A) ymensintes B 2 pa3a; b) yBenuuutcd B 2 pasa;

B) ve usmenurcs; I') ymenbiutes B 1,5 pasa.

36. Ecnu cunmy Toka B IBYX MapajuiebHBIX MTPOBOAAX YBEIUYUTH BIIBOE, a
paccTosiHUE MEXI1y HUMU YMEHBIIUTH B 3 pa3a, TO CUJIa UX B3aUMOJACHCTBUAL. ..
A) yBenmuuuted B 12 pa3; b) yBenuuurcs B 6 pas;

B) ymensiuTes B 6 pa3; I') ymenbmutcs B 12 pas.

37. Ilnockuii kouTyp miomanso S=200 cM? HAXOOUTCSA B HOCTOSHHOM OJZHOPOIHOM
MarHuTHOM 1noJje ¢ uaaykuuet B=0,3 Tn Tak, 4To TMHUM MarHUTHOW MHAYKIUU
MPOHU3BIBAIOT MJIOMIAIb MO yTiIoM 60° K HopMalid KOHTypa. OnpeaenuTh MOTOK
MAarHUuTHOW UHIYKIIUU Y€PE3 KOHTYP.

A)0,03B6; B)0,3B6; B)30B6; I')3 MB6.

38. Kak u3MeHUTCs MOTOK MAarHUTHOW MHIYKIMU Yepe3 KPYIJIbli MIIOCKUN KOHTYP,
€CJIM MarHuTHAasi HHAYKIUS YMEHbIIUTCS B 3 pa3a?
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A) yBemmuntes B 3 pasa); b) ymenwmmres B 1,5 pas;
B) ymenpmmtes B 9 pa3; I') ymenpmuTcs B 3 pasa.

39. MaruuTHbI{ IOTOK Yepe3 MPOBOIAIIMN KOHTYP U3MEHSETCS PAaBHOMEPHO TaK, YTO
3a 5 munyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/C B KOHTYDE.
A)0,5B; b)2B; B)0,03B; I')50B.

40. TTpoBoasIas paMKa IIOmAansio S=9 cM? Bpalaercs ¢ yIiIoBOi CKOPOCThIO =6
¢! B omHopoaHoM MarauTHOM 110J1€ ¢ B=0,45 Ti. OnpenenuTs MaKCUMAILHOE
3nauenue J/[C B pamke.

A)2,43mB; b)3kB; B)67,5MkB; I') 83 B.

41. KakoBa u3nyuarenbHOCTh R abcomoTHo yepHoro Tena npu Temneparype 20 °C?
A) 9 MBr/M?; B)418 Br/mM%;, B) 1,7-10° Br/m?;, T') 1 MxBt/M2.

42. Kak u3BMEHHUTCS U31y4aTeIbHOCTh a0COIIOTHO YEPHOTO TeJia, €CIIM TEMIIepaTypa ¢
300 K yBenuuunace Ha 300 K?

A) yBenmuuutes B 4 paza; b) yBenuuutcs B 2 pasa;

B) yBenuuutcs B 16 pa3; ') He usmeHuTcs

43. KakoBa JjiiHa BOJIHBI, HA KOTOPYIO NMPUXOJUTCS MAKCUMYM SHEPTUH H3Ty4CHUS
a0COJIFOTHO YEpHOTO TeJa npu temmneparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxMm; B) 0,63 mxm; I') 0,48 MxMm.

44. Onpenennuts Maccy (POTOHA U3IIydeHHs ¢ JJIMHON BOJIHBI 550 HM.
A)9,1-10% kr; B) 1,67-10% kr; B)4,02:10%° kr; T) 6,67-10 xr.

45. KakoBa paboTa BbIX0Jla 3JIEKTPOHOB U3 MeTaia, eciu (porodpdheKkT HaunHaeTcs

1npy yactore usnydenus 5,28-10* 'y u Boime?
A)3,5:10% [bx; B) 1,6-107° T B) 4,0-107° g T) 4,710 [l

46. CormacHo mocrymaraM bopa, OIpeNeNuTh MOMEHT HMITYJIbCA DJIEKTPOHA Ha
cranuoHapHoii opoure ¢ N=3. [locrosnnas [Tnanka 7=1,05-10"% Ix-c.
A)3,15-103* JIx-c; B)1,05-1034 JIx-c; B)2,1-103 JIxx-c; T)4,2-103 Ix-c.

47. Sdnpo 4Be’ umeer. ..
A) 4 neiitpona u 7 npotoHoB; b) 4 HeliTpoHa U 3 MPOTOHA;
B) 4 npotona u 7 Heittponos; [') 4 npotoHa u 3 HEUTpoOHA.

48. YeMy paBHO cpeaHEe BPeMs )KH3HU T PaJUOAKTUBHOTO Spa, €CIU TIOCTOSHHAS
PaIMOaKTHBHOTO pacnaja pasHa 1 ul?
A)0,28-103¢c; B)60c; B)3600c; Il c.

49. Kak M3MEHHUTCSI AKTUBHOCTB U30TOMNA C MMOCTOSIHHOW PaAOaKTUBHOTO pacnana
A=1 mun 3a Bpems t=41,6 c?
A) yMEHBIIUTCS OYTH JI0 HYJIsI; bB) ymenbiuTes B 1,4 pasa;
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B) ymenbmmrcs B 1,17-108 pasza; TI') ymenbimTces B 2 pasa.
50. B pesymerare saepuoii peakuumn 7NY“4+,He*—X+H! o6pasosanocs sapo X.
CKOJILKO HYKJIOHOB BXOJHT B COCTaB sapa X?

A)17; B)8; B)9; INO.

KpuTtepun u mkasna oneHMBaHUSA M0 OLEHOYHOMY cpeacTBY «TecTb»

[IIkana OIIEHUBAHUSA Kputepuii onileHuBanus
(uHTEpBaN OANIIOB)
5 KontponpHast paboTa BBIIIOJTHEHA Ha BEICOKOM YPOBHE (TIpaBHIIbHEBIE
otBetsl nanbl Ha 90-100% Bompocos/3anaq)
4 KonTponbHas paboTa BIIIONHEHA HA CPETHEM YPOBHE (ITPABHIIbHBIC
OTBETHI IaHbl Ha 75-89% Bompocos/3amay)
3 KontponbHast paboTa BBIIIOTHEHA HA HU3KOM YPOBHE (IIPaBUIIbHBIE OTBETHI
nansl Ha 50-74% BompocoB/3amay)
2 KonTtponbHas paboTa BRITOTHEHA HA HEYIOBICTBOPUTEIILHOM YPOBHE
(mpaBHUIIBHBIC OTBETHI IaHBI MeHee ueM Ha 50%)

OueHovHbIe CpeACTBA ISl IPOMEKYTOYHOM aTTecTaluu (AK3aMeH)
Teopernueckue BONpPoOCHI

. Cucrema orcuera. Tpaekropus. [1yTs. Ilepemenenue.
. CkopocTb. Yckopenue. TaHreHIMalbHOE 1 HOPMAIIbHOE YCKOPEHHE.
. KunemaTuka u XapakTepUCTUKHN BPaIlaTeIbHOTO ABUKECHUS.
. 3akonsl Herorona. Cuna. Ummynsc. Macca.
. Cunel B ipupozae. Buapl B3auMo1ecTBUS.
. 3aKOH COXPAaHEHUS UMITYJIbCA.
. JIBIJKEeHHE Tena epeMEHHON MacChl.
. KoncepBatunbie cuiibl. PaGoTa. MoImHOCTD.
. Kunernueckas sneprus. IloreHnmanbHas sHeprus.
10. 3akoH coxpaHEHUsI YHEPTUH.
11. Ilentp macc. JIBukeHHUE IIEHTpa MacC TBEPJOTO Tea.
12. Moment unepruu. Teopema IITeiinepa.
13. Kunerudeckas sHEpPTUs BpallleHUS.
14. MomeHT cuibl. MOMEHT uMIyJibca.
15. Pabota npu BpaieHuu Tena. OCHOBHOE YpaBHEHHE TIMHAMUKHU
BpaIlaTeIbHOTO JBUKEHUS.
16. 3akoH coxpaHEeHUsI MOMEHTa UMITYJIbCA.
17. TlpeobpazoBanus ['anunes. [Toctynarer CTO.
18. IIpeoOpazoBanus Jlopenna. Crnenctus u3 npeodpazoanuii JlopeHia.
19. HennepuuanbHble CUCTEMBbI OTCUETA.
20. KonebarenbHblii miporiecc. ['apMoHndeckue kojieOanus. Y paBHEHUE
TrapMOHUYECKUX KoeOaHnl. XapaKTepUCTUKH KOJIeOaHUH.
21. YpaBHeHHE 3aTyXarolIUX KOJICOaHUM U €ro pelieHue.
22. YpaBHEHHE BbIHYKICHHBIX KOJIeOaHui U ero pemieHue. Pesonaxc.
23. IlpyxuHHBIM MasTHUK. PU3NUECKUil MasiTHUK. MaTeMaTu4ecKuil MasiTHUK.

©oo~NOoO Ok~ WN B

20



24. CnoxxeHre TapMOHMYECKHUX KOJIeOaHUH.

25. MexaHnveckue BOJIHBL. YpaBHEHHE Oerylied BOJNHBL. AMIUIMTY/a, 4acToTa,
JUIMHA BOJIHBI, (Da30Basi CKOPOCTh BOJIHBI. BOJIHOBOE ypaBHEHME.

26. [Ipunuun cyneprio3uiiuu BoyiH. MaTepdepenims BosH. CTosure BOJTHBIL.

2. 3BykoBbie BoJIHBL. Dddekt orepa. Yibrpa3Byk. UHbpa3Byk.

28. Cuna Apxumena. Y cioBue IyIaBaHus Tell.

29. YpaBHEeHUE HEpa3pbIBHOCTU CTpyU. YpaBHeHue bepHymmu. JlamunapHoe u
TypOyJieHTHOe TeueHnue. Yucio PeitHombaca.

30. OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIsIpHO-KUHEeTH4Yeckoi Teopun (MKT).
OCHOBHBIE MOHATHUS U ONPEICTCHUS MOJICKYJISIPHON (PU3UKH.

31. UneansHblii ra3. CBolicTBa HIEANbHOTO ra3a. TepMOAMHAMUYECKUE
napameTpbl COCTOSIHHSL.

32. OcuoBrnoe ypaBHenue MKT (VYpaBuenne Knaysuyca). VYpaBHeHue
COCTOSIHUS UJealibHOTO rasza (YpaBHenue MenpaeneeBa-Knaneiipona).

33. M3omporiecchl, 3aKOHBI H30MPOIIECCOB. p-V AHarpaMmbl H30MPOIIECCOB.

34. YpaBuenue Ban-nep-Baanbca. [lonpaBku ypaBHenus Ban-nep-Baanbca u
ux ¢uznueckuit cmbicia. M3otepmbl Ban-nep-Baansca.

35. Pacnipenenenne MakcBemna. XapakTepHble CKOPOCTH paclpeiesieHus
Makcsemnna.

36. Pactipenenenue bonsiimana. bapomerpuueckas hopmyna.

37. SIBnenuss mepeHoca B TEPMOJAMHAMHUYECKHM HEPABHOBECHBIX CHCTEMaXx.
TennmonpoBoaHocTb. {uddysus. BsaskocTs.

38.Uucno  cremeHeil  cBOOOABI  MOJEKYNbl.  BHYTpeHHsIST  SHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI. 3aKOH PaBHOPACHIPEEICHUS SHEPIHH MO CTENEHIM
CBOOOIEBI.

39. Pabora, coBeprraemasi CUCTEMOU Tpu W3MeHEeHHH oObema. OmpeerncHue
paboThI, COBEpIIAEMON TEPMOJUHAMUUECKON CUCTEMOM MPHU U30TPOIIeccaXx.

40. IlepBoe Hauano TtepMmoauHamuku. CreacTBus W3 TEPBOTO Hadyanla
TEPMOJIMHAMUKU. VI3MEHEHNE BHYTPEHHEN SHEPTUU IPU U30MPOLIECCAX.

41. KonuvecTBO TEIIOTHL. AMabaTUYECKU MpoIlecc. YpaBHEHHE aauadaThl.
P-V nuarpamma agmabaTH4YecKoro mpoiecca.

42. TenaoeMKOCTb. YpaBHeHue Maiiepa. [Toka3zarenb annabaThbl
(ko3¢ dunuent [lyaccona).

43. [lomutponHbIii TIpoliecc. YpaBHEHUS MOJIUTPOIBI, TTOKA3aTeNb MOJUTPOIIHI.
[Toka3aTenb MOAUTPONBI sl K30TPOLIECCOB.

44. TennoBas mamuHa. Kpyrosele mpoueccel: p-V amarpamma, paboTa npu
kpyrosom npouecce, KIT/I.

45. lluxkn Kapuo: p-V nauarpamma, omnucanue mpoueccoB 1ukia, KIII.
Teopema Kapho.

46. TepMOIMHAMUYECKOE  OMNPENEJICHUE  DHTPOINUHU. Craructuueckoe
onpezeneHue 3HTponuu. OCHOBHbIE CBONCTBA SHTPOIHUU.

47. VIaMeHeHue  JHTPONMM  TpU  H3omOpolueccax. Bropoe  Havano
TepMoauHaMUKU. CleICTBUS U3 BTOPOTO HavYalla TEPMOUHAMUKH.

48. DneKkTprUeCKuil 3apsi U 3aKOH ero coxpaneHwus. 3akoH Kymnona.

49. Dnexrpuueckoe nose. HanpsskeHHOCTb NIEKTPUYECKOTO TOJS.

50. Teopema ['aycca u e€ mpuMeHeHHeE.
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51. Pabota npu nepeMereHny 3apsiia B 3JEKTPUIECKOM MOJIE.

52. LHupkynswms Bektopa E.

53. [loTeHnuman u pa3HOCTh MOTEHIIMATIOB. DKBUIIOTEHIIMAIBHBIE TOBEPXHOCTH.

54. CBsi3b MKy HANPSHKEHHOCTHIO U TIOTEHIAJIOM.

55. JIMPNEKTPUKHU U TPOBOIHUKHU B DJICKTPUYECKOM TOJIE.

56. BeKkTop 251eKTpruecKoro CMEieHusI.

57. DnexrpoemkocTh. Konaencarop. CoenvHenne KOHASHCATOPOB.

58. DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa. DHEPIUs JIEKTPUUYECKOTO TOJIS.

59. IlocrosiHubI  dnekTpuyeckuii Tok. Cuina TOKa, IUIOTHOCTh — TOKA.
Conpotusnenue. dnekrpoasrxkyias cuia (31C).

60. 3akon Oma jy1s yyacTKa 1 TIOJTHOH IIETIH.

61. 3akon J[xoymns-Jlenna.

62. PazBeTBienHbIe anekTpudeckue nenu. [Ipasmma Kupxroda.

63. MarautHOoe mosie. MarautHas WHAYKIWS W HANPSHKEHHOCTh MarHUTHOTO
HOJISL.

64. 3akon buo-Casapa-Jlamnaca u ero npuMeHeHHe.

65. B3aumoelictBre TOKOB. 3akoH AMmriepa.

66. DnexTpuyeckas yactuia B MaruutHoM nosie. Cua JlopeHia.

67. CuitoBble TuHUM MarHuTHOTO ToJist. Lupkyssimus BektopoB B u H. Teopema
O TIOJIHOM TOKE.

68. MaruuTsbIi oTok. PaboTta no nepemenieHuto Toka B MAarHUTHOM TI0JIE.

69. fBnenue snexkTpoMarHuTHOW MHAYKIMH. 3aKkoH Dapanes. Bpamenne
paMKH B MAaTHUTHOM TIOJIC.

70. SIBneHne caMOMHAYKITMU. THAYKTUBHOCTH KOHTYpa.

71 MI3MeHeHne ToKa MPU 3aMBbIKAaHUH TIENH M pa3MBbIKAaHUH TIETTH.

72. DHEeprusi MAarHUTHOTO TIOJIA. DHEPTHs KOHTYpa C TOKOM.

73. KoneGatenbHpiii  kKOHTYp. CBOOOAHBIC DJICKTPOMArHUTHBIE KOJICOAHMS.
®opmyna TomcoHa.

74. 3aryxaroniye u BhIHYKJACHHBIC SJIEKTPOMATrHUTHBIE KOJIEOaHUS.
HuddepennmansHoe ypaBHEHUE KOJICOAHUI U €T0 pelieHuE.

75. Tlepemennslii Tok. 3akoH Oma i IepeMeHHOT0 TOKa. MOIITHOCTh
MepeMEHHOr0 ToKa. BEeKTOpHbIE TuarpamMmel.

76. OcHOBHBIC 3aKOHBI TeoMeTpudecKoi onTuky. [Ipunimn depma.

77. ®opmyna ToHkoW JMH3BL. [locTpoeHue H300pakeHUN B TOHKUX JIMH3AX.
dokyc, pokycHOE pacCTOsIHAE, ONITUYECKas CHIIa.

78. Unrepdepentus ceeta. Judpakius ceeta. [Ipumeps.

79. INonspu3anus ceeta. 3akoH Mamtoca. 3akoH bproctepa.

80. Ilormomenue creta. 3akoH byrepa.

81. IIpeacrapieHne cBeTa Kak 3JIEKTPOMArHUTHOM BOJIHBI.

82. TenyoBoO€ M3JIyYEHHUE U €T0 XapaKTepucTHKu. 3akoH Kupxroda.

83. AGcomtoTHO yepHoe Teno. Popmyna Penes-/[>kunca.

84. 3axonsl cMemenus Buna. 3akon Credana-boasimana.

85. ®opmymna [1nanka. OTOHBI.

86. JlaBnenue ceeta. ®otodrpdexrt. YpaBuenue dhotodrddexra.

87. Dpdext Kommnrona.
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88. Slnepnass momens artoma. Iloctymater bopa. Atom Bojopoma w
BOJIOPOJIONIOI00HBIE aTOMBI 110 bopy.

89. Bosnbl ae bpoitnsa. CooTHoIIEHHE HEONPEACICHHOCTEH.

90. BonnoBas ¢ynknus. Ypasuenue llIpeaunrepa.

91. ATom BomOpOJia B KBaHTOBOM MexaHuKe. KBaHTOBbIe uncina. GepMUOHBI U
603086l [Tpunimn [Maymu. [lepuonnyeckas cucrema snemeHToB MeH erneeBa.

92. CocraB 1 XapakTEPUCTUKUA aTOMHOTO sI/ipa.

93. Jledext Macchl ¥ SHEPrUs CBSA3M sipa. DHEPreTHKA SIEPHBIX PEeaKIUil.

94. PaanoakTUBHOCTh. 3aKOH PaJAHMOAaKTUBHOTO pacmaia. AKTUBHOCTb.

95. SnepHbie peaknuu: a-pacmnai, B-pacnan, y-uznydenne. [IpaBuma cMeeHus.
Hevitpuno

96. Peakiuu nerieHUs U CHHTE3a aTOMHBIX sifiep. SiepHbIe peakinu MO/
NEMCTBUEM HEUTPOHOB. LlenHble peakuuu.

HpaKanecmle 3aJaHusdA

3amaua 1. JIBukeHHMe MaTepuaabHONW TOYKM 3aJaHO ypaBHeHHeM X=At+Bt?,
rae A=4 m/c? B=-0,05 m/c?. Onpenenurs MOMEHT BPEMEHH, B KOTOPBI CKOPOCTB U
TOYKHU paBHA HyJ10. HaliT B 3TOT MOMEHT BpEMEHHU KOOPJIUHATY U YCKOPEHUE.

3anaua 2. MarepuanbHas Touka BpamiaeTcsi Ha paccTossHuM =20 cM BOKpyT
HENOJIBMAKHON ocu 1o 3akoHy @=A+Bt+Ct’, rne A=3pax, B=-1pan/c’
C=0,1pan/c®. B wmoment Bpemenu t=10c omnpenennuTh TAHTCHIMAIBLHOE d,
HOPMAaJIbHOE @, U TTOJTHOE @ YCKOPEHUS TOUKH.

3agaya 3. Ha rmaakom crtonme nexut Opycok Mmaccoit m=4 kr. K Opycky
MIPUBS3aHBI JBA ITHYpa, MIEPEKUHYTHIE Yepe3 HEMOABMKHBIC OJIOKH, MTPUKPEIIICHHBIC
K MPOTUBOTIONOKHBIM KpasiM cToja. K KOHIIaM IIHYpOB IMOBEIICHBI THPH, MAaCChI
KOTOpbIX Mi=1 Kkr u My=2 kr. HaliTu yckopeHue, ¢ KOTOPBIM IBMIKETCS OPYCOK, W
CUIIy HaTSKEHUS KKJI0T0 U3 IIHYPOB. Maccoii 6J10KOB M TPEHUEM ITPeHeOpeyb.

3apava 4. MatepuaiabHas TOYKa Maccoil M=3 Kr ABWKETCS IOJ JEHCTBHEM
HEKOTOpo# cuibl F cormacHo ypaBHenmro X=Ct?+Dt3, rue C=2 m/c?, D=-0,1 m/c?.
Haiitu 3HadeHust 3ToM cuiibl B MOMEHTHI BpemeHH t1=1c u 1,=2 c. Onpenenutsb
MOMEHT BPEMEHH, KOTJIa CHJIa paBHA HYJIIO.

3agaua 5. Opyaue, )KeCTKO 3aKpETICHHOE Ha YKEJIE3HOAO0POKHOM 1uiatdopme,
MPOU3BOJIUT BBICTPEI BIOJIb MMOJOTHA KEJIE3HOM JOPOrH Noj yriioM ¢p=60° K JIMHUU
ropuszoHTa. Onpenenuts ckopocTh U oTkara muat@opmbl, €CIM CHapsi BbLJIETAET CO
ckopocthio v=600 M/c. Macca mardopmsl ¢ opyanem u cHapsigamu M=15 T, macca
oxHoro cHapsga m=20 kr.

3apaua 6. [llap maccoit m;=10 kr, IBMXKYIIHUICS CO CKOPOCTHIO v1=4 M/C,
CTAJIKUBAETCSA C IIapOM Maccoi My=4 KT, CKOPOCTb 02 KOTOPOTO paBHa 12 m/c.
CuuTas ymap npsiMbIM, HEYIPYTHUM, HAUTH CKOPOCTh ¢ IIAPOB IMOCJIE yaapa B IBYX
ciydasx: 1) Manblil map HaroHseT OOJIBIION IIap, IBMXKYIIHICS B TOM K
HanpaBJICHUH; 2) Mapbl ABMKYTCS HABCTPEUyY APYT APYTY.

Bagaua /. g cxatus OPYXKUHBI HAa X1=1CM HYXHO HOPWIOXHUTb CHILY
F=10 H. Kakyto paboTy Hy>kHO COBEpIIHTb, YTOOBI CXKaTh MPYXKUHY Ha X,=10 cm?

3anaua 8. OnpenenuTh TMHEHHYIO CKOPOCTh U IIEHTpa Iapa, CKaTUBIIETOCS
0e3 CKOJIbKEHHMSI 110 HAKJIOHHOM TUTOCKOCTH BBICOTOM h=1 M.
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3agaya 9. Touka coBepmaeT rapMoHudeckue kojebanusa. Haubonbiiee
CMEILEHUE Xmax TOUKH PaBHO 5 cM, HauOOJbIIasi CKOPOCTh Umax= 10 cm/c. Haiitu
YIJIOBYIO YaCTOTY @ KOJIEOAHUN U MAaKCUMAJIbHOE YCKOPEHUE 8max TOUKH.

3anaua 10. I'py3uk maccoit m=400 r, moaBeIeHHbIN K NPYXUHE, KOJeOneTcs
10 BEPTUKAJIH ¢ TiepruoioM T=1 c¢. OnpeaenuTh )KeCTKOCTh K Py KUHBI.

3agaua 11. CxoibKO aTOMOB COAEPKUTCS B PTYTH: 1) KOJMYECTBOM BEIIECTBA
v=0,2 Mom; 2) maccoit m=1 r?

3apaua 12. OnpenenuTh KOJIMYECTBO BEIECTBA V BOJOPOJA, 3aNOJHSIOIIETO
cocys 00beMoM V=3 J1, ecIM KOHIEHTPAIMs MOJIEKYJ ra3a B cocyse N=2 108 m3,

3anaua 13. B 6amnone Haxonutes ra3 npu temmeparype 71=400 K. Jlo kakoii
Temmnepatypsl 7> HaJio HArPETh ra3, YToObI €ro IaBleHUE YBEINUMUIOCh B 1,5 paza?

3agaya 14. bamnon BmectumocThio V=205 3amojgHeH a30TOM MpHU
temriepatype 7=400K. Korga uvacte rasza u3pacxofoBaliM, JABJICHHE B OaJJIOHE
nonmsmwiock Ha Ap=200 klla. OmnpemenuTs Maccy M U3PacxoJ0BaHHOTO Tas3a.
[Iponiecc cunuTaTh N30TEPMUIECKHM.

3agaya 15. Ompenenuth IJIOTHOCTh p BOASHOIO Mapa, HAaXOISALIErocs MOJ
napienreM p=2,5 Ila u umeromiero remneparypy 7=250 K.

3anaua 16. MpeanbHbiii raz cosepmaeT mukia KapHo npu Temmeparypax
xononunbHuka 75,=290 K u Terootnarunka 71=400 K. Bo ckonbko pa3 yBenuuurtcs
KIIJ] # uuKia, eciiM TeMIepaTrypa TeIIooTIaTIhKa Bo3pacTeT 10 T1=600K?

3anaua 17. a3, coBepmaromuii nukia KapHo, otgan termonpueMHuky 75%
TEIUIOThl, TOJYYEHHOW OT TemlootrnaTuvka. OmnpenenuTs TeMieparypy 712
TEIJIONPUEMHHUKA, €ClIi TeMIiepaTypa TerooTaarauka 71=400 K.

3anaua 18. Ilpu kakoil TemmepaType CpelHssl KMHETHYECKas dHeprus <e,>
TIOCTYTIATENLHOTO IBUKEHHS MOJIEKYJIbI ra3a pasHa 4,14 10 2 [Tx?

Zapaua 19. 3apsner Q=1 mxKnm u Q,=-1 MxKn HaxomsTcs Ha paccTOSHHH
d=10 cm. OmpenenuTh HANPSHKEHHOCTh £ W TIOTEHIMAT ¢ TOJIS B TOYKE, yIAJICHHOU
Ha paccrosHue =10 cM OT mepBOTO 3apsiaa W JeKalled Ha JTUHUHU, MPOXOASIICH
4yepe3 MepBhIi 3aps/] MepreHANKYIIPHO HanpaBieHuto oT Q1 k Qo.

3agauya 20. Ha nByx OeCKOHEUHBIX MapaJUIENbHBIX IUIOCKOCTAX PaBHOMEPHO
pacnpesielieHbl  3apaAbl ¢ OBEPXHOCTHBIMH IUIOTHOCTAMH  01=0,2 MkKi/M? U
02=-0,3 MxKn/M?. Onpeienurh HanpssKEHHOCTD TI0JIS MEXKITY U CHAPY/KHU IUIOCKOCTEH.

3apaua 21. [IBa xonaencaropa 3ieKTpoeMKOCTsIMU C1=3 MKD u (Cr=6 MKD

COEJIMHEHBI MapajuieNbHo U pucoeauHensl k 6atapee ¢ DJIC =120 B. Onpenenutsb
3apsanel Q1 1 Q2 KOHAEHCATOPOB U pasHocTH noTeHuanoB U u Uz Mex Ity 0OKITaoK.

3apaua 22. Tpum xoHmencaropa emkocTsMu Ci1=1 Mx®, (=2 MKkd wu
C3=3 MK® MOTYT OBITh COCIMHEHBI MapaJICIBHO WM MOCIeA0BaTeIbHO. B KakoM
cllydae eMKOCTh 0aTtapen KOHICHCATOPOB OOJBIIIE U BO CKOJBKO pa3?

3amaua 23. Cuiia Toka B IPOBOJHUKE paBHOMEPHO HapacTtaeT ot 1o=0 10 1=3 A
B TeueHue Bpemenu t=10 c. Onpeaenuts 3apsia Q, mpolueanmii B mpoOBOAHUKE.

3amaua 24. Tpu pesuctopa conpotuBieHusMu Ri=1 Om, R,=2 OmM u R3=3 Om
MOTYT OBITh COCIMHEHBI TapaAJJICNIPHO WM IOCJIEA0BaTeNIbHO. B KkKakom ciydae
COMPOTHUBJICHUE OOJIBIIE U BO CKOJIBKO pa3?

3apaua 25. Cunma Toka B mpoBomHuke compoTuBieHrneM R=100 Om
paBHomMepHo HapactaeT OT lp=0 mo Ilnax=10A B Teuenme Bpemenu =30 c.
OnpenenuTh KOJUIECTBO TEIIOTH Q, BBIIETUBINIEECS 32 3TO BPEMSs B IIPOBOTHUKE.
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3anaua 26. [lo mpoBomy, COTHYTOMY B BHJIE€ KBajpaTa cO CTOpoHOU 60 cwM,
TEYeT MOCTOSIHHBIN TOK 3 A. HailTh MHAYKIMIO MAarHUTHOTO MOJISl B LIGHTPE KBaJiparta.

3amaya 27. [To oOMOTKE O4YE€Hb KOPOTKOM KaTYyIIKH paauycoMm =16 cm Tedet
Tok I1=5A. Ckonpko BuTKOB N TMpOBOJOKM HaMOTAaHO Ha KaTYIIKY, €CJH
HaIpPsHKEHHOCTh H MarHuTHOTrO 1M0JIs B ee eHTpe paBHa 800 A/M?

3anaua 28. JBa IIMHHBIX MapauIeNIbHBIX MPOBOA HAXOIATCS HAa PACCTOSHHUU
r=5cm onuH oT nipyroro. [lo nmpoBoiaM TEKYT B MPOTUBOIOJIOKHBIX HAMpPaBICHUSIX
onuHakoBbie TOkM 10 A kaxaplid. HaliTu Hanps>keHHOCTh MAarHUTHOTO TOJIST B TOYKE,
HaXOJIAIIEHCS HA PACCTOSHUU 1=2 CM OT OJIHOTO U =3 CM OT JIpyroro mpoBo/a.

3agaua 29. Ilpsmoit mpoBon mmHoi |1=10 cM, MO KOTOpOMY TEYeT TOK
=20 A, HaxomuTcs B OAHOPOMHOM MarHUTHOM mone ¢ wHayknued B=0,01 Tm.
Haiitn yron a Mexy HampaBJIeHUSIMA BEKTOpA B M TOKa, €CJIM Ha ITPOBOJ IEUCTBYET
cuna 10 mH.

3agaya 30. Beruuciaute paguyc R ayru OKpy>KHOCTH, KOTOPYIO OIHCHIBAET
OPOTOH B MarHUTHOM Tmojie ¢ uHAykuued B=15wmTn, eciu ckopocTb U HMPOTOHA
paBHa 2 Mwm/c.

3apaua 31. B omHOpomHOM MarHuTHOM mojie ¢ wuHayknued B=0,01 Tn
HAXOJUTCSI TPSAMOM TMPoBOA IIMHON |=8 cM, pacmoyiokeHHBIN MEePIeHAUKYISIPHO
muHuSIM nHAYKOuU. [lo mpoBoxy Tedet Tok 1=2 A. Tlog melicTBueM cui TOJISt TPOBOJ
nepeMEeCTHIICS Ha paccTosiHue S=5 cM. Haiitu paboty A cui noJis.

3agaya 32. B omHOopogHOM MarHUTHOM mojie ¢ uHaykmued B=0,35Tn
paBHOMepHO ¢ uactoroii N=480 mmu' Bpamaerca pamka, coxepxamas N=500
BUTKOB miomansio S=50 cM?. Och BpalleHHs JIEKUT B IUIOCKOCTH PAMKH H
NEepHeHANKYIIApHA JUHUAM UHAYKIUH. OnpenenuTs MakcuManbuyto DJIC uHIyKIuu
Emax, BOBHHUKAIOIIYIO B PAMKE.

3anavya 33. B uenu men tox 1=50 A. cTOYHHUK TOKAa MOXHO OTKJIOYHUTH OT
1enu, He paspeiBasg ee. Onpenenuts crry Toka yepes 1=0,01 ¢ mocie oTkimroueHus ee
ot ucrounuka Toka. Conporusienue renu R=20 Om, ee naayktuBHOCTH L=0,| I'H.

3apaua 34. UunyktuBHocth L katymiku (0e3 cepnmeunuka) paBHa 0,1 mI'H.
[Tpu xakoii cune Toka | sneprust W marautHoro nosst pasaa 100 mx/x?

3agauya 35. KonebGaTenbHbBI KOHTYp COCTOMT M3 KaTyIIKH WHIYKTHBHOCTBHIO
L=20 mxI'n u kongeHcaropa snekTpoeMkocThio C=80 HD.

3agauya 36. MuayktuBHocTh L konebarenpHOro koHTypa paBHa 0,5 mI'H.
KakoBa momxHa ObITh 371€KTPOeMKOCTh C KOHTYpa, 4TOObI OH PE30HUPOBAI HA JITUHY
BostHBI A=300 M?

3agaya 37. [loTok sHEpruM, U3ITy4aeMblil U3 OKOIIIKA TUIABUILHON M€4YH, paBEH
34 Br. Onpenenuts Temneparypy 7 1edu, eciu IUIomans OTBepeTus S=6 cm?,

3agauya 38. MakcuMyM  CHEKTPalbHOM  IJIOTHOCTH  DHEPreTHYECKOU
CBETUMOCTH 3BE€3/Ibl COOTBETCTBYET [yuHE BOJMHBI A=550 HM. Omnpenenuts
TEMIEPATYPY MOBEPXHOCTH 3BE3/IBI.

3apaua 39. Onpenenuth padOTy BbIXOJa A DJICKTPOHOB W3 HATPHUA, E€CIH
KpacHas rpanuia gorodpdexra 40=500 M.

3amaya 40. Ha mnoBepXHOCTh JUTUSA TaJa€T MOHOXPOMATUYECKUH CBET
(A=310 uMm). UTOOBI MPEKPATUTH SMUCCHIO JICKTPOHOB, HY)KHO TPUJIOKUTD 33JCPHKH-
BaIOIIYIO pa3HocTh noTeHuanos U He menee 1,7 B. Onpenenuts paboty Bbixoaa A.
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3amaua 41. Ha MHKOBYIO IJJACTUHKY NAJaeT MOHOXPOMATHYECKHUU CBET C
nHOU BOJTHBI =220 HM. OnpenenuTh MaKCUMAITbHYIO CKOPOCTh (JOTOAIEKTPOHOB.

3amava 42. OnpenenuTh IJIWHY BOJHBI A M Maccy m (OTOHA ¢ JHeprueu
e=1 M»nB.

3anaua 43. JlaBienue p moHoxpoMatuyeckoro cseta (A=600 HM) Ha yepHYyIO
MOBEPXHOCTh, NEPIEHAUKYIIIPHYIO NajgaromuM dyyaM, paBuo 0,1 mklla. Onpenenutsb
gncao N GoToHoB, nagaomux 3a Bpems t=1 ¢ Ha moBepXHOCTH MmIomaaso S=1 cM?,

3angaua 44. BeruuciauTe AJIUHY BOJIHBI A, KOTOPYIO HCITyckaeT WoH renus He®
IIPU MEPEX0Jie CO BTOPOTO PHEPreTUUECKOTO YPOBHS Ha mepBblid. CrenaTh Takoi xe
HOJICYUET ISt hoHa jauThs Li*,

3apaua 45. Berauciuth 3Hepruio (poTroHa, HMCIYCKaeMOTO TIPH TIEPEXO0je
JIEKTPOHA B aTOME BOJIOPO/IA C TPETHETO SHEPTETUICCKOTO YPOBHS HA TICPBBIiA.

3agaya 46. 3a BpeMsa t=1cyrT akTHUBHOCTb H30TONA YMEHBIIUIACH OT
A:1=118 I'bk no A,=7,4 T'bk. OnipenenuTs NEPHO TIOTypacana 1/, 3TOro HyKIUaA.

3apaua 4/. 3a kakoe Bpems t pacrnagaercs 4 HayaJdbHOIO KOJIMYECTBA SAJEP
PaIMOAaKTUBHOIO U30TOMA, €CIIU TIEPHUO/] ero nosypacnana 71,=24 4?

3anaua 48. Onpenenuts NOPSAKOBBIN HOMEp Z U MaccOBOE€ YUCIIO A YaCTHIIbI,
0003HaueHHOM OYKBOM X, 1 PHEPTHUIO AJIEPHOMU PEAKIINHN

94Be + 21H — X + 10n.

Kpurepuu u mkaJjia oueHuBaHHUA 110 OLICHOYHOMY CPEACTBY
NPOMEKYTOYHbIH KOHTPOJIb (3K3aMEeH)

[Ixama onieHnBaHus

Kpurepuii onenuBanus
(nHTEpBaN OAIIIOB)

OoTIINYHO (5) CtyneHT TIIyOOKO M B TIOJIHOM O0BEME BIAACET MPOrPAMMHBIM
MmatepuaioM. ['paMOTHO, HcYepnbIBalOIIEe U JIOTHYHO €ro U3jaraer B
YCTHOM WM nucbMeHHOHN (opme. [Ipu 3TOM 3HaeT peKOMEH/10BaHHYIO
JUTEPATypy, MPOSBISET TBOPUECKHUH MOAXO0/ B OTBETAX HAa BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAET TPHHATHIC PEIICHUS, XOPOIIO BIAJIEeT
YMEHUSIMHU U HaBbIKAMU IPU BBIIOJHEHUU MPAKTUYECKUX 3a]1ay.

xopo1uo (4) CryneHT 3HaeT MNporpaMMHBI MaTepuas, TPpaMOTHO U IO CYTH
u3jgaraeT ero B YCTHOM MWJIM NHCbMEHHOW (opme, JommycKas
HE3HAYUTENbHbIE HETOYHOCTH B  YTBEPXKJIEHHUAX, TPaKTOBKax,
ONpEACICHUAX U KATErOpusAX WIN HE3HAUUTEIBHOE KOJIMYECTBO
omn6ok. [Ipu aTom Brageer HEOOXOJUMBIMU YMEHUSIMHU U HaBbIKAMU
IIPY BBIIIOJIHEHUH MPAKTUYECKUX 3a/1a4.

yIOBIETBOPUTEIbHO | CTYICHT 3HAeT TOJIHKO OCHOBHOM IMPOTPaMMHBIN MaTepuall,

(3) JIOITYCKaeT HETOYHOCTH, HEIOCTATOUYHO YETKHUE (DOPMYIUPOBKH,
HETIOCIIeIOBATEIbHOCTh B OTBETAX, N3JIaraéMbIX B YCTHOM HITH
nuceMeHHoU (opme. [Ipu 3TOM HEAOCTATOYHO BlaIeeT YMEHUSIMH U
HaBBIKAMU TIPY BBITIOJTHCHUH MTPAKTHYECKHX 3a1ad. Jlomyckaer 1o
30% omMOOK B U3JIara€MBIX OTBETAX.

HEYAOBJIICTBOPUTEIILHO CTy,HeHT HE 3HACT 3HAYMTCIILHOM YacCTH IporpaMMHOIO MaTcpHralia.

(2) HpI/I 9TOM JOMYCKACT IMPUHIUIINAJIIbHBIC OIIMOKH B JOKa3aTcCiIbCTBax,
B TPAKTOBKC IMOHATHUHM W KaTCTOpPHUH, TMPOABIACT HU3KYIO KYIbBTYPY
3HaHPII>i, HC BJIaJCCT OCHOBHBIMH YMCHHAMU W HABBIKAMU IIPpU
BBITIOJTHCHHUU TPAKTHYCCKUX 3ajady. CTYI(eHT OTKa3bIBaAcTCsA OT
OTBCTOB HAa JOTIOJHUTCIIBHBIC BOIIPOCHL
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JInct u3MeHeHu U JOIIOJTHEHU N

n/m

Bune! nononnenuii u
H3MEHEHUN

JlaTa 1 HOMEp MPOTOKOJIA
3acemanus kapenpsl (kadenp),
Ha KOTOPOM OBLITH
PacCMOTPEHBI U 0JI00PESHBI
W3MEHEHUS M JOTIOTHCHHUSI

[oanwucs (¢ pacmmppoBKoii)
3aBeAyromero Kapeapoi
(3aBemyromx Kadeapamn)
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