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11. ®opmbl KOHTPOIS

11.1. ®opMbI TEKyIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM arTecTaluu



1. IMacmopt mporpamMmmsl

AHHOTAIHA [Iporpamma opueHTHpoBaHa Ha ydammxcs 11 KiaccoB, KOTOpBIE

MPOrpamMmbl coOuparoTcsi caaBath EnuHBIN rocynapcTBeHHBIH 3k3ameH (nanee — EI'D)
no ¢usuke. OHa paccuntana Ha 64 wyaca: 2 yaca B Hememo. Kypc
3aKaHYMBAETCS B arperie, Korna IpoBOJUTCS MpoOHas caada SK3aMeHa.

[Tpomecc pemeHust 3agad CIYXHUT OJHHUM M3 CPEICTB OBIIAICHUS
CUCTEMON Hay4yHBIX 3HAHUU MO TOMY WJIM HHOMY Y4eOHOMY IpEIMETYy.
OcobeHHO BenmMKa ero poib Npu oOydeHUM (U3MKe, TI/Ae 3aJa4d
BBICTYIAIOT JCHCTBEHHBIM CPEICTBOM (POPMUPOBAHHUS OCHOBOIOJIATAIOIINX
¢usnueckux 3HAHUN W yMmMeHWi. B mporecce pemieHus oOydarommecs
OBJIAJICBAIOT METOJAMM HCCIICIOBAaHUS Pa3IMYHbIX SBJICHUM MPUPOJIBI,
3HAaKOMSTCS C HOBBIMH TPOTPECCHUBHBIMH HJAESIMH U B3TJSIaMH, C
OTKPBITHSIMH OTEUECTBEHHBIX YYEHBIX, C JOCTHKEHHUSIMHU OTEUECTBEHHOM
HAyKW U TEXHHUKH, C HOBBIMU TPO(ECCUIMHU.
[Tporpamma Kypca OpUEHTHUPYET Ha nanpHenIee

COBEPILICHCTBOBAHUE Y)K€ YCBOCHHBIX OOYYAIOIIMMUCS 3HAHUN U YMEHUH.
[IporpamMma nenurtcs Ha MOJIYNIH, KOTOPBIE MIPEJICTABISAIOT COO0 OCHOBHBIE
pa3zeNbl MIKOJIBHOTO Kypca ¢u3nuku. OOyJaromuiicss BIPaBe OCBOUTH Kak
BCE MOJYJIHM, TaK W OJIWH WM HECKOJBKO B COOTBETCTBHHM CO CBOHMH
o0pa3oBaTeNnbHBIMH MOTPEOHOCTAMU. B Hauane u3ydeHus: Kaxaoro MOayJs
C YYalluMHCS TIOBTOPSIIOTCSI OCHOBHBIE 3aKOHBI U ()OPMYJBI JTaHHOTO
pasznena. [lpu mombope 3amad MO KaXAOMy MOIYIIO HUCHOJIB3YIOTCS
BBIUMCIIUTENIbHBIC, KadeCTBEHHBIE, Trpaduyeckre, SKCIEPUMEHTAIbHBIE
3amayn.  Yaensiercs  OoJbIIoe  BHUMAaHHE  BBIPAaOOTKE  CTpaTeruu
BBINTOJIHEHUS 9K3aMEHAIIMOHHON pabOTHI.

HanpasiieHHOCTH

JAONOJTHUTEIbHOM

o6meodpasoBareannoii | EcTrecTBenHOHayuHAs

o01epa3BuBaIIei

NpPOrpaMmbl

Buj nesiTe IbHOCTH

JAOMOJTHUTEIbHOU

obmeodpaszoBareabHoin | Pusnka

o0urepa3BuBaloIei

NMPOrpamMmbl

Kareropust Vuamnuecst 11-x knaccoB 001eo0pa3oBarebHbIX yupexaenuii (17-18 ner)

00y4aumuxcs

Cpok odyueHnust 64 vaca

®opma o0yueHust Ounas

Pexum 3angarui

2 ak. yaca B HEJIEIIO.

Oxugaemoe
MHMHHUMAJIbHOE U
MaKCHMMAJIbHOE YHCJIO0
o0y4yaromuxcsi B OAHOM
rpymnme

7-15

Kareropusi cocrossnust
310POBbS
00y4arommXxcs,
KOTOpbIE MOI'YT OBbITH
3a4HCJICHbI HA
o0yuyeHue 1o

IIporpamma paccuutana Ha jeteit 6e3 OB3




AOMOJTHUTEIbHOM
001eo0pa3oBare/ibHOM
o01epa3sBuBaroIei
nporpamMme

2. AKTYaJIbHOCTb MPOrPaMMBbI
HononuuTenpHas obiieoOpa3oBareiibHas oomepasBuBatoias nmporpamma «lloaroroska k EI'D no
(u3HKe» HampaBJIcHA HA yCTpaHEHUE POOETIOB B 3HAHUSX I10 MIKOJIILHOM MporpaMme y4eOHOTO mpeaMeTa
«Du3nkay M MPUOOPETCHHE HABBIKOB PEIICHMS 3a7ad, HEOOXOMUMBIX I ycremHo cmaun EI'D. B
pamMKax JaHHOW TporpaMMbl MpeaycMarpuBaeTcs peanusanus audQepeHIupoBaHHOIO MOAX0na K
00yJaroIMMcs C IeJIbI0 HanOoJIee TOTHOTO PACKPBITHS UX IMMOTEHIIMATBLHBIX BO3MOXHOCTEH.

3. llestn u 3apaum
Opranu3anroHHO-TIEAATOIMYECKO 11eNbio 00pa3oBaTenbHOU nporpammsl «IlonroroBka k EI'D mo
¢bu3uke» sABISETCA co3JaHKe 00pa30BaTeIbHOIO MPOCTPAHCTBA, MMO3BOJISIOIIEI0 MOATOTOBUTh YYaLIUXCS
K YCHELIHOM cjaue sK3aMeHa 1o (pU3HKe.
Junaktuueckas ILejlb NPOrpaMMbl — IIOBTOPEHHME M CHCTEMAaTH3alus 3HAHWM, IOIYyYEHHBIX
Y4allMMKCS B NPEIBIAYIIMX KJIaccaX B paMKaxX LIKOJBHOM NPOrpaMMbl; COBEPLUICHCTBOBAHUE YMEHMS
pelarh 3a7a4y MOBBIILIEHHOTO YPOBHS CI0KHOCTH.

4. OxuaemMble pe3yJibTAaThl 0CBOCHHUS POrPaMMBbI
e pAcCIIUMPUTDH 3HAHUS 00 OCHOBHBIX AJITOPUTMAX PELICHUS 3a/1a4, Pa3JINYHbIX METOJIaX U IPUEMax
peleHus 3a/1ay;
e DPa3BUThH I03HABATEJIbHBIE HHTEPECHI, UHTEIJIEKTYaIbHbIE U TBOPUECKHUE CIIOCOOHOCTH Ha OCHOBE
OIIbITAa CAMOCTOSATENILHOTO PELICHNUs 3a7a4 Pa3HOro BUJIa, aHAJIN3a U OLEHKH HOBOW MH(OpMAIIIH;
e COJICHCTBOBATh CO3HATEIILHOMY CAMOONPEACTICHUIO YIEHIKA OTHOCUTEIHHO MPOQHIIS TaTbHEHUIIETO
o0ydeHus Wiu npodeccuoHaabHOM e TeNbHOCTH;

O6yqafoumec;{, OCBOMBLIUEC ITPOTpaAMMY, NOJI?KHBI 3HATD!:

. OCHOBHbIE (pu3nueckue GopmyIbl U 3aKOHBL;

. coJiepKaHNe OCHOBHBIX (PM3UYECKUX MMOHATUH;

. OCHOBHbIE HCTOUYHUKH MH(OpMaLIUU 1O (pU3MKe U cr1ocoObl paboThl C HUMH;

. ITOPUTMBI, METO/IbI U IPUEMBI PelIeHUs GPU3NYECKUX 3a/1a4 Pa3HOTrO BU/IA U YPOBHSI CII0KHOCTH;
. AITOPUTM HPOBEACHUS TAOOPATOPHOM M SKCIIEPUMEHTAIILHOM pabOTHI;

. TpeGoBaHUs K O)OPMIICHHUIO IK3aMEHALIMOHHON pabOoTHI.

OOyuaroniyecsi, OCBOUBIIHE TPOrpaMMy, JOKHbBI YMETh!

. AHAIU3UPOBATH PUZNYECKOE SBIICHUE;

. KJIaccU(UIIUPOBATh MPEUIOKEHHYIO 3a7a4y;

. BbIOMpATh pallMOHATIBHBINA CIIOCOO pelIeHUs 3a/1auH;

. AQHAJIN3UPOBATH MOJTYYEHHBIN OTBET;

. COCTaBJIATh MPOCTEHIINE 3a70a4u;

. penaTb KOMOMHUPOBAHHbIE 3a]1a4H;

. BJIQ/IETh PA3IMYHBIMU METOJIaMHU PELICHUS 3a7a4: aHAIUTUYECKUM, TpaQUUecKuM,
9KCIIEPUMEHTAIBHBIM U T.JI.;

. BJIAJICTh METOJAMH CAMOKOHTPOJISI U CAMOOLIEHKH.

OOyuaromiyecsi, OCBOUBIIHE TPOrpaMMy, JTOJKHBI BJIa/IeTh HABbIKAMHU:

. camocTosITeNbHOTO peieHus 3aaad EI'D o gusuke;

. CaMOCTOSITENIFHOTO MIPOBEICHUS (PU3NUECKUX IKCIIEPUMEHTOB;

. paboThl ¢ puznyeckoit nHopMannen.



5. YueOublii mian

Ne HaumenoBanue mony.iei u Bcero B Tom uncie:
DopMBbI KOHTPOJIA
n/n pasaesioB 4acoB Teopust IMpakTHKa
1. |Monayne 1. MexaHuka. 16 4 12 3auer
2. |Moaynb 2. OCHOBBI 16 4 12 3aueT
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPUHU U TEPMOIUHAMUKH.
3. |Monyib 3. DICKTpOJHHAMHUKA. 24 7 17 3auer
4. |Monynb 4. KBantoBas ¢pu3uka. 8 2 6 3auer
HUTOro 64 17 47
6. YueOHO-TeMaTHYEeCKHUIl MJIaH
Ne HaunmeHoBaHue Moyieid, Bcero B Tom uuce: ®opMbI KOHTPOJIsE
n/u pas3aeioB U TEM YacoB | Teopus | IpakTuka
1. |Moayas 1. MexaHuka 16 4 12
1.1. |dusuueckas 3amaya. 2 1 1
Knaccudukanus 3amay.
1.2. |Kunematuka. 4 1 3
1.3. |[lunamMuKa u cTaTHKa. 4 1 3
1.4. |3aKkoHBI COXpaHEHHUS. 4 1 3
1.5. |IIpomexxyTouHas aTTecTanus 2 2 3auer
Moayab 2. OcHOBBI
2. |MOJIeKYJISAPHO-KUHETHYECKOI 16 4 12
TeOpHHU U TEPMOTMHAMMKH
2.1. |CtpoeHue U CBOWCTBa ra3os, 8 2 6
JKUJIKOCTEN U TBEPIBIX TEI
2.2. |OCHOBBI TEPMOJIUHAMUKH. 6 2 4
2.3. |IIpomexxyTodHas aTTecTamus 2 2 3auer
3. [MoayJb 3. DJIeKTPOAMHAMHUKA 24 7 17
3.1. |DnekTpuueckoe moie 6 2 4
3.2. |3aKOHBI IOCTOSHHOI'O 4 1 3
AIIEKTPUIECKOTO TOKA
3.3. | DneKTpUYEeCKHi TOK B pa3InYHbIX 2 1 1
cpenax
3.4. |MarnuTtHoOe 1moJe 2 1 1




3.5. | DnekTpoMarHuTHBIE KOJIeOaHUs U 8 2 6
BOJIHBI
3.6. [IIpomexyTouyHas aTTeCTaIUs 2 2 3auer
4. |Monyas 4. KBanToBasi pusuka 8 2 6
4.1. |KsanroBas ¢usuka 6 2 4
4.2. |TIpomexxyTouHast aTTecTaus 2 2 3auer
UTOro 64 17 47

7. Conep:xaHue J0NMOJTHUTEILHOI 001Ie00pa30BaTe/IbHOM 001Iepa3BUBAIOIIEH MPOTrPaMMbI

Ne
n/n

HaumenoBaHue
MoOJyJIeil, pa3ies10B
H TeEM

Coaep:xanue o0yyeHust

Mopnyas 1. Mexanuka

1.1.

dusnyeckas 3amaya.
Knaccudukanms
3a1a4

Teopus: Yrto Takoe ¢usmueckas 3amgaya. CoctaB (uznueckont
3agaun. dusnyeckas Teopus W pelleHue 3a1ad. 3HaueHue 3a/1ad B
00yUYeHUU U JKU3HHU.

Knaccudukanus ¢uszndyeckux 3agad no TpeOOBaHHUIO, COJEPKAHMUIO,
crniocoOy 3amanus U pemeHus. [IpuMepsl 3a1a4 BceX BHIIOB.
CocraBnenne ¢usnueckux 3anad. OcCHOBHbIE TpeOOBaHUS K
cocraBieHU0 3a1ady. CrocoObl M TEXHHMKA COCTAaBJICHUS 3ajad.
[Ipaktuka: [IpumMepsl 3a1a4 Bcex BUIOB.

1.2.

Kunematuka

Teopusa: MexaHn4ecKkoe JABUKEHHE U €r0  OTHOCHUTEIBHOCTD.
Tpaexkropus. 3akoH  aBwxkeHud. Ilepememenune. Ilyte u
nepememienue.  CpenHss  cKOpocTb.  MrHOBEHHass  CKOPOCTb.
OtHocuTenbHasE ~ CKOPOCTb  JBWXKEHMs  Teld.  PaBHOMepHoe
MIPSAMOJIMHEHOE JBUKECHHUE. I'padux PaBHOMEPHOTO
NPSAMOJIMHEMHOTO  JIBMKEHUA.  YckopeHue.  [IpsmonuHeitHoe
JBWKEHHE €  TIOCTOSHHBIM  yCcKOopeHueM. IIpsamonuHeiiHoe
paBHONepeMeHHoe JBUKeHue. CBoOoIHOE najeHue Ten. JBrkeHue
10 OKPY’KHOCTH € MTOCTOSTHHOM 110 MOAYJIO CKOPOCThI0. O1HOMEpHOE
JABIKEHHE B II0J€ CWIbl TSDKECTHM IPU  HaIU4MM HA4aJbHOU
CKOpocTH. bamnuctuyeckoe NBHKEHHE. bamncTudeckoe NBHKEHUE
B armocdepe. KuHematuka  MEpPUOAMYECKOTO  JBHIKEHHS.
KonebarenbHoe 1BHKEHNE MaTEpPUATbHOM TOUKH.

[IpakTuka: Pemenue pacueTHbIX U Trpapuueckux 3aaad Ha
paBHOMEpHOE JBMKEHHE. MaremaTudeckass 3alHuch YypaBHEHUS
neuxenust. ['paduk neuxenus. ['paduk ckopoctu. Pemenue 3amay
Ha PaBHOYCKOPEHHOE JIBUKEHUE.

JIBr>keHue 10 OKpYKHOCTH. Pemenue 3anad.

1.3.

I[I/IHaMI/IKa U CTaTHUKa

Teopus: IlpuHumn otHOCHTEnsHOCTH ['amuies. IlepBbil 3akoH
Herorona. Bropont 3akon Hbrorona. Tperuit 3akon Hbrorona.




I'paButammonnas cuia. 3akoH BCeMHUpHOro TiaroreHusa. Cuna
Tsokectd. Cuna ynpyroctu. Bec tenma. Cuna tpenus. Ilpumenenue
3akoHOB HproTOHA. YcnoBue paBHOBeCHUs Teja Uil HOCTYNATEIbHOTO
JNBUKEHUS. Y CTONYMBOCTb TBEP/BIX TEIL.

[Ipaktuka: Pemienue 3amay Ha OCHOBHBIE 3aKOHBI JIMHAMHKHU
Herorona, 3akoHbl i CHJ TATOTEHUS, YIOPYrOCTH, TpPEHHUS,
conpoTtuBiicHHus. Pemenue 3amad Ha JBUXKEHHE MAaTEPUAIBHOMN
TOYKH, CUCTEMbI TOYEK, TBEPJOTO Teja MOJ ACHCTBUEM HECKOJIBKUX
CUIL.

3amaun Ha OIpeaesieHHEe XapaKTepUCTHUK paBHOBeCUs (U3MUYECKUX
CUCTEM.

3ajayd  Ha [PUHUUI OTHOCHUTEIIBHOCTU: KHUHEMAaTUYECKHE U
JUHAMUYECKHE XapaKTePUCTUKH JBUKEHUS Tejla B  Pa3HbIX
WHEPIUAIbHBIX CHCTEMax OTCUeTa.

1.4.

3aKOHBI COXpaHEHUs

Teopusa: HWmnynsc MaTepualbHOM TOYKH. 3aKOH COXPaHEHUS
umnynbca. Pabora cunbl. [loTennumansnas sHeprus. IloTeHnmanpaas
SHEPIHs Tejla NP IPABUTALMOHHOM M YIPYIOM B3aUMOJCHCTBUSX.
Kunernueckass sHeprus. YciaoBue  paBHOBeCUs  Tena Ui
BpallaTeJIbHOTO  JIB)KEHHS. YCTOMYMBOCTH TBEPABIX TEl U
KOHCTPYKUUNA. MOIHOCTb. 3aKOH COXPAaHEHUS MEXaHUYECKOM
9Hepruu. AOCONIOTHO HEYNpyroe CTOJIKHOBEHHE. AOCOIIOTHO
YIPYIro€ CTOJIKHOBEHUE.

[IpakTuka: Pemienue 3amady Ha 3aKOH COXPAHEHHUsS HMMIyJIbCa M
peaKkTUBHOE [BWKEHHE. 3aJadd Ha olpejaeleHue paboThl U
MOIIIHOCTH. 3aJayd Ha 3aKOH COXpaHEHHUS U MPEeBPALICHUS
MEXaHUYECKON YHEPTUU.

Permienue 3a1a4 HECKOJIBKUMU CIIOCOOAMHU.

Moayab 2. OcHOBBI

MOHeKyHﬂpHO'KHHETH‘IECKOﬁ TCOPHUU U TCPMOAUHAMUKH

2.1.

CrpoeHnue u cBOICTBa
Tra30B, KUAKOCTEH 1
TBEPIBIX TEI

Teopusa: Crpoenne aroma. Macca aromoB. MounsipHas Macca.
KommuectBo  BemectBa.  ArperarHble  COCTOSIHMSL — BELIECTBA.
Pacnipenenenne Monekysl UIEAIBHONO Tra3a B IMPOCTPAHCTBE.
Pacnipenenenne MoOJIeKyn HMIOEanbHOTO Ta3a IO CKOPOCTSM.
Temnepatypa. Illkanst Temmeparyp. OcHOBHOE  ypaBHEHHE
MOJICKYJIIpHO-KHHeTHYeckoi Teopun (manee — MKT). VpaBuenue
Menneneesa - Knanelipona. M3orepmuyeckuii mpouecc. M306apHbiit
npouecc. M30XopHbI mponecc.

IIpaktuka: Pemenue 3amay Ha ONKMCAHUE IOBEACHUSA HJEAIBLHOTO
rasa: ocHoBHoe ypaBHeHne MKT, onpenenenne ckopocTH MOJIEKYII,
XapaKTEPUCTUKH COCTOSIHUSA T'a3a B U30IPOLIECCAX.

3ajgauM Ha CBOMCTBA MApOB: UCIOJIb30BaHUE YpaBHEHUA MeHeneeBa
— KnaneiipoHa, xapakTepucTUKa KPUTUHYECKOTO COCTOSIHUA. 3adaduu
Ha ONpeIeTICHUE XapaKTEPUCTHK BIAXKHOCTH BO3/1yXa.

3ajaud  Ha  ONPENENIEHHE  XapaKTEPUCTUK  TBEPAOTO  Teja:
abCOJIIOTHOE U OTHOCUTEIbHOE YIJIMHEHHUE, TEIJIOBOE PACIIMPEHHUE,




3arnac NpOYHOCTH, CUJIa YIIPYTOCTH.
KauecTBeHHBle ¥ KOJMYECTBEHHBIE 3ajgaud. [paduueckue u
JKCIEPUMEHTAJIbHBIC 33/1a4H.

KauecTBeHHbIE 3a7aud Ha OCHOBHBIE IIOJIOKEHUS U OCHOBHOE
ypaBaenue MKT.

2.2.

OCHOBBI
TEPMOUHAMUKHU

Teopusi: Buytpenusisi sneprus. Pabora rasa mpu pacmMpeHud U
cokaruu. Pabora raza. I[lpu wm3ompomeccax. IlepBeiit  3akoH
TepMoAMHaMHUKHU. [IpuMeHeHHe nepBOro 3akoHa TEPMOAMHAMMKU
JUIL U30TIpoLieccoB. AnmabaTHhId mpouecc. TermmoBble JIBUTATEINH.
BTopoii 3ak0H TepMOJIMUHAMUKH.

IIpaktnka:  Pemenwe  3amad Ha  TEIUIOBBIE  JIBUTATEIIU.
KomOuHupoBaHHbIe 3a/1a4n Ha MEPBbII 3aKOH TEPMOJUHAMUKH.

Monyab 3. DJIeKTPOAUHAMHUKA

3.1.

DIIEKTPUUYECKOE T0JIE

Teopus: DOneKTpuueckud  3apsi. KBanTtoBanue  3apsna.
OnexTpuzauus Tela. 3aKOH coxpaHeHus 3apsaa. 3akoH Kyiona.
PaBHOBecue CTaTUYECKUX 3apsa0B. 5 HanpsxeHHOCTB
JIEKTPUUECKOTO TOJIS. JIuauu HaAIpPSHKEHHOCTH

NEKTpOCTaTHYeCKOro nousid. IlpuHuoun cymeprnosuuuu — MoJIeH.
DJNEeKTpOoCTaTUUECKOE TI0J€ 3apsuKEHHON cdepbl M 3apsHKeHHOU
mwiockoctu. Pabora cun asnextpocrathueckoro mnois. [lotenuuman
EKTPOCTATUYECKOr0 moJid. PasHocTs morenHnuanos. M3mepenue
Pa3HOCTH MOTEHIMAIOB. OJJEKTPUYECKOE TII0JE€ B  BEIIECTBE.
JludnexkTpuku B 3JeKkTpocTaTHueckoM moje. [IpoBogHuku B
ANEKTPOCTATUYECKOM  MOJIe.  DJIEKTPOEMKOCTh  YEJAMHEHHOTO
MPOBOJIHUKA.  DJEKTPOEMKOCTh  KoHueHcartopa.  CoennHeHUE
KOH/IEHCAaTOpOB. DHEprusi 3nekrpocraTuyeckoro mnois. OObemHas
IJIOTHOCTB SHEPTUU JIEKTPOCTATHIECKOTO MOJIS.

[IpakTnka: Pemenue 3agay  pa3HbBIX BHJIOB Ha  ONHCaHUE
NMEKTPUYECKOTO  IOJII  PA3NMYHBIMM  CPEICTBAMHU:  3aKOHAMH
COXpaHEHHs 3apsiaa M 3akoHoM KysoHa, CHJIOBBIMU JIMHUSIMU,
HaIlpsSHKEHHOCTBIO, Pa3HOCTBIO IOTEHLHMAJIOB, 3HEpruei. Pemienue
3a]1a4 Ha ONMCAaHNE CUCTEM KOHJIEHCATOPOB.

3.2.

3aKOHBI ITOCTOSTHHOTO
ANEKTPUIECKOTO TOKA

Teopusi: Onektpudeckuii ToK. Cuna Toka. HCTOYHHUK TOKa.
HUctounnk TOKa B dneKTpudeckod uenu. 3akoH Owma s
OJIHOPOJIHOTO  TpoBOoJHMKa (yuactok uenu). ConpoTuBIIEHUE
MPOBOJHMKA.  3aBUCHUMOCTb  YACJIBHOIO  CONPOTUBIECHUS  OT
temriepaTypbl. CBepxnpoBoguMOCTh. CoeIMHEHHE MPOBOJAHHUKOB.
Pacuer comnpotuBieHus snekTpuyeckux ueneil. 3axkoH Owma st
3aMKHyTOM T1lenu. PacueTr cuiabl TOKa W HampsDKEHUS B
INEKTPUYECKUX Temax. M3MepeHne Cuibl TOKa W HaIpsHKCHUS.
TenmoBoe AeHCTBUE IEKTPUUECKOTO TOKA. 3akoH J[xkoyis - JleHia.
[lepeqaua MONITHOCTH SJEKTPUYECKOTO TOKA OT HMCTOYHHUKOB K
MOTPeOUTEIIO.




[IpakTuka: Pemenne 3agady Ha pas3IMYHbIE IIPUEMBbI pacyeTa
CONPOTHUBIICHUS CIIOKHBIX AJIEKTPUUECKUX Leneil. 3agauu pa3HbIX
BHJIOB, ONMCaHUE  DIIEKTPUYECKUX uerneu IIOCTOSIHHOTO
JJEKTPUYECKOTO TOKa € MOMOLIbI0 3akoHa Oma s 3aMKHYTOHR
uenu, 3akoHa JDxoyns-JIeHua, 3aKOHOB IMOCIENOBATEIBHOTO U
napajuiebHOr0  coenuHeHuid. O3HaKOMIJIGHHE C  MpaBUJIAMH
Kupxrodpa mnpu pemennn 3amad. IloctaHoBka u  peuieHue
(pOHTANBHBIX  JKCIICPUMEHTANBHBIX  33aa4 Ha  ONpeaelicHUe
MOKa3aHUW MPUOOPOB TMPU HM3MEHEHHHM COMPOTUBJICHHS TEX WIHN
VHBIX YYaCTKOB LIETH, HA OIPENEICHHE CONPOTHUBIICHUN YYaCTKOB
uenu U T. 4. Pemenue 3amay Ha pacueT ydacTKa LENU, UMEKOIIEeH
ANIEKTPOABIKYIIYIO cuity (manee — DJIC).

3.3.

DIIEKTPUUECKHUI TOK B
pa3JIMYHBIX cpeaax

Teopus: OnexTpuueckuii TOK B  pacTBOpax U paciulaBax
NEKTPOJIUTOB.  DIJIEKTpOJu3. 3akoHbl 3iekTponuza Dapanes.
[Ipumenenust  3nekTponu3a. OJNEKTPUYECKMH TOK B Trasax.
CaMocCTOsATENbHBIH U HECAMOCTOSTENbHBIN pa3psal. DNEKTPUUECKUI
TOK B BakyyMme. TepmoasieKTpoHHas »sMmuccusd. Jlammna-guon.
DNeKTpOHHO-Ty4YeBass TpyOka. CBONCTBa 3JEKTPOHHBIX ITYYKOB.
ONEeKTpUYeCKHd  TOK B IOJYIPOBOAHMKAX.  3aBUCHMOCTb
COIIPOTHBJIEHUS MOJIYNPOBOAHUKA OT Temmeparypbl. CoOCcTBEHHas U
IIPUMECHAsl MPOBOJMMOCTH IOJIYIPOBOAHMKOB. P-N- mepexon, ero
CBOMCTBA, OJIYIIPOBOJHUKOBBINA U0/, TPAH3UCTOP.

[Ipaktuka: Pemenue 3agady  Ha  ONMCaHUE  IOCTOSTHHOTO
JJEKTPUYECKOTO  TOKa B DJJIEKTPOJIMTaX, BakKyyme, rasax,
IIOJIYITPOBOJIHUKAX: XAapaKTEPUCTHKA HOCUTENEH, XapaKTEpHUCTHKA
KOHKPETHBIX sIBJIEHUN W Ap. KadecTBeHHbIE, HKCIIEPUMEHTAJIbHBIE,
3aHUMAaTENIbHBIE 3aJa4yM, 3aJa4d C TEXHUYECKUM COJEp KaHHUEM,
KOMOWHUPOBaHHbIE 3a/1a4H.

3.4.

MarsauTtHoe 11051€e

Teopus:  MarautHoe  B3ammojneuWcTBue.  MarHutHoe — mose
BJIEKTPUYECKOrO0 ToKa. JlmHMM MarHuTHOoro mons. JleicTBue
MarHMTHOI'O TOJIsI Ha MPOBOAHUK ¢ TokoM. Cuna Amnepa. Pamka c
TOKOM B OJJHOPOJAHOM MAarHUTHOM IToJie. [[efiCTBHEe MAarHUTHOTO IO
Ha JIBWKylIuecs 3apspkeHHble vactunbl. Cuna  JlopeHua.
MacccnekTtporpad u HUKIOTpoH. IIpocTpaHCTBEHHBIE TpaeKTOPUU
3apsOKEHHBIX 4YaCTUL B MArHUTHOM Iojie. MarHuTHBIE JIOBYLIKH,
paavalMoOHHBIE Iosica 3eMid. B3auMoJeicTBUE DIIEKTPUYECKHUX
TOKOB. B3ammoneicTBue 3JEKTpUUECKHX 3apAaoB. 6 MarnuTHbIN
MIOTOK. ODHEprus MAarHuTHOrO Moyl TokKa. MarHutHoe mosie B
BemecTBe. deppomMarHeTusM.

[Ipaktuka: Pemenue 3aga4d pa3HbeIX BUJOB HA ONKMCAHUE MAarHUTHOTO
IOJIsl TOKAa M €ro JEHCTBHs: MAarHUTHAas WHAYKIUS W MarHUTHBIN
MOTOK, criia Amriepa u cuia JlopeHna.

3.5.

SJICKTpOMaFHI/ITHBIC
KOJICOAHMS U BOJIHBI

TCOPI/I}II BeKTOpHBIe AuarpaMmbl JJid OTIMCaHUA IIEPEMCHHBIX TOKOB
n HaHpH)KeHHﬁ. Pe3I/ICTOp B ICIIH IICPEMCHHOI'O TOKaA. KOHI[CHCB.TOP




B LENM MEPEeMEHHOro Toka. KaTymka WHAYKTHBHOCTH B LEIHU
nepeMeHHoro Toka. CBOOOAHBIE TapMOHMYECKHE KOJIeOaHUs B
KosnebarenbHOM  KOHType. KoneOaTenpHblli KOHTYp B IeNHU
IIEPEMEHHOT0 TOKa. IIprMecHBIN NOIyITPOBOJHUK — COCTaBHAs YacTh
anemMeHToB  cxeM. llosmynpoBogHukoBelii  guoxn.  Tpansuctop.
DneKTpOMarHuTHbIE BOJHBI. PacrpocTpaHeHHE 3JIEKTPOMATrHUTHBIX
BOJIH. OHEprus, MEpEeHOCUMas AJIEKTPOMAarHUTHBIMU BOJIHAMHU.
JlaBineHne Y UMIYJIbC  3JIEKTPOMAarHUTHbIX  BOJH.  Crektp
AJEKTPOMAarHUTHBIX BOJIH. Pangno- u CBY- BOJIHBI B CpeiCcTBAxX CBS3H.
PaguorenedonHas cBs3b, painoBeLIaHHE.

IIpakTuka: Pemenue 3amad pa3HbIX BHJOB HA ONMCAHHUE SIBICHUS
JJIEKTPOMAarHUTHOU UHAYKLIUU: 3aKOH JIEKTPOMAarHUTHOU
MHIYKIWH, TpaBwiIo JIeHna, HHIyKTUBHOCTb.

3ajauyl Ha IEPEMEHHBIM DJJIEKTPUYECKUHM TOK: XapaKTEPUCTUKHU
IIEPEMEHHOIO  JJIEKTPUYECKOIO0 TOKA, JJIEKTPUYECKUE MAIIWHBI,
Tparchopmarop.

3azayl Ha ONMCAHUE PA3IUYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:
CKOpOCTh, OTpa)K€HHE, MpeoMIIeHne, nHTephepeHus, AudpaKius,
noyigspusanus. 3ajadyd 10 TEOMETPUYECKOM ONTHKE: 3epKaa,
ontuyeckue cxeMsl. Knaccuukanus 3agay no crenuaabHON TeOpUn
OTHOCHUTEJIBHOCTH U IIPUMEPBI UX PEILICHUS.

Moayans 4. KBanToBasi pusnka

4.1. |KBantoBas (usuka Teopus: ®oton. JlaBnenue cBeta. Y paBHeHHe DUHIITEIHA [T
¢dotorpdexra. AToMHOE s11p0. 3aKOH PaJMOAKTUBHOTO pacnaja.
[Ipaktuka: [Ipumenenune nocrynaroB bopa st pacuera jauHenH4a-
TBIX  CHEKTPOB  U3IY4YeHUS W MOIJIOLIEHUS  DHEPrUH
BOJIOPOJIONOAOOHBIMM aToMaMH. BomHbl ne-bpoitns ans  kiac-
CHUYECKOHU U PEIATUBUCTCKON YACTHIL.

3ajauu pa3IMyYHBIX BUJIOB HA 3aKOHBI KBAHTOBOM (DM3HKH.
[IpumeHeHne 3aKOHOB COXpaHEHHUsS 3apsla, MacCoBOrO YHcIa,

HUMITYyJIbCa XU DHEPIrUHU B 3aaa4ax O AACPHBIX IMPEBPAIICHUAX.

8. MarepuaJjibHO-TeXHMYeCKoe ofecrevyeHHe A0NMOTHUTEIbHOI 0011e00pa3oBaTe/IbHOI
o01Iepa3BuBaoLIell IPOrpaMMbl

[Iporpamma peanusyeTcss € HCHOJIb30BaHMEM MYJIBTUMEIUHHOIO 00OpYyAOBaHUS, (PU3HUECKOrO
JEeMOHCTPAIIMOHHOTO W JabopaTOpHOTO OOOpYJIOBaHUS, HATJSIIHBIX MOCOOMH W TUAaKTUYECKHUX
MaTepHasoB.

Pexomenayemas aureparypa:

1. Opnos, B.A. IlpakTtuka pemenus gusndeckux 3anad. 10-11 kmaccsl : yueGHoe nmocobue / B.A.
Opros, F0.A. Caypos, — «Benrtana-I'pad», 2015. — 272 ¢. — ISBN 978-5-360-02552-8.

2. 3opun, H. W. DnexktuBHblii Kypc «Metoasl pemieHust ¢usndeckux 3amgau»: 10-11 kmaccsl
yuebHoe mocobue / M. H. 3opun, — Mocksa : BAKO, 2007. — 336 c¢. — (Macrepckas yuurens) — ISBN
978-5-94665-495-1.

3. Wynexko, E. M. EI'D no ¢usuke. 11 xmacc : yuebHoe mocodbme / E. M. llynexko, A. T.
Hlynexxko. — Mocksa : BUHOM. JlaGopatopus 3nanuii, 2011. — 334 c. ISBN 978-6-9963-0368-1.



4. O6pa3oBaTeabHbBIN MOPTAJ sl MOATOTOBKH K dk3ameHam. — URL: https://phys11-vpr.sdamgia.ru/
(mara oopamenus: 01.03.2023).

9. MeToanyeckne peKOMeHIAlUM 110 OPraHU3auuu 00pa3oBaTeIbHOIO MpoLuecca
3aHATHST 1O JIaHHOM IHporpaMMe COCTOST U3 TEOPETUYECKOM M IPAKTHUYECKOM 4YacTew.
Teopernueckuii MaTepuan COYETAETCs C PELICHUEM 3aJad M 3KCIEepUMEHTalIbHbIMU paboTamu. dopMel
OpraHu3ally 3aHATUI: TPEHHHT, MpakTHKyM. OOydeHHE OCYIIECTBIIIETCS MOCPEICTBOM CIEAYIOMIHUX
METOOB: Oecena, aHauu3 TEKCTa 3ajJaud, HaONIOJeHHe, pelIeHue 3ajxad, JabopaTopHble U
HKCIEPUMEHTAIbHBIE PAa0OTHI.

10. ®opmbl yuedHO# padoThI
®poHTanbHas, MHAMBUAYAJIbHAS U TPyNIIOBas padorTa.

11. ®opMBbI KOHTPOJIsI
11.1. ®opMbI TeKyHIET0 KOHTPOJISI YCII€BAEMOCTH M MPOMEKYTOYHOM aTTecTAaluu
Tekymmii KOHTPOJb YCIIEBAEMOCTH OCYLIECTBISIETCS Ha 3aHATHUAX HAa OCHOBE HAONIOJCHUN 3a
JIEATEIIbHOCTBIO YYaIlUXCS B XOJI€ 3aHATHIA.
[IpomexyTouHas aTTecTanus MPoBOIUTCS B popme 3auéra, B BUIE IPOBEPOUHOM pabOTHI 1O
3aJIlaHUSM Ha OCHOBE OTKPBITHIX 0a3 EI'D mo ¢usuke wactu «A», «By», «C».

3anasHHYIO CTEKJITHHYIO TPYOKY € Ta30M HarpeBaroT
(cM. pucyHoK). Uepe3 HEKOTOpoe BpeMsl TeMIlepaTypa rasa
B TOYKE 4 MOBBIMIAETCS. ITO MOXKHO 00BSICHUTH IEPEHOCOM 3HEPrHH OT MECTa HarpeBaHus B TOUKY 4

1) B OCHOBHOM IyTEM TEILJIOIPOBOTHOCTH
2) B OCHOBHOM IIYTEM KOHBEKIIUH
3) B OCHOBHOM IyTEM JIYYHCTOTO TEIIOOOMEHA

4) myTéM TEIUIONPOBOAHOCTH, KOHBEKIIUH U JIYYHCTOTO TEIUIOOOMEHA MIPUMEPHO B PABHOM Mepe

W neanbHblil ONHOATOMHBIN ra3 NEPEXOIUT U3 COCTOSIHUS | P&
B coctosiHme 2 (cM. quarpammy). Macca rasza He MeHsieTcs. Kak m3MeHsroTes mpu I 2
9TOM 00BEM Ta3a M ero BHYTPEHHSS SHEPTHsi?

Jlist KayKmol BETMYHMHEI MTOJI0EPUTE COOTBETCTBYIOIINN XapaKTep N3MEHEHHS:

1)  yBenmuumBaercs [ | 1
2)  yMCHBIIAETCS -
3)  He uzMeHseTcs 0 T

3anuiuTe B TaOIUILY BRIOpaHHBIC QP s Kax 101 pu3ndeckor BenrnuuHbl. L{udper B oTBeTE MOTYT
HOBTOPSTHCSL.

O0béM raza BuyTpenHsist sHeprus
rasa
[Tpu mepexozie MOCTOSTHHOTO KOJIMYECTBA MICATHHOTO Ta3a U3 COCTOSIHUA | B Py,
cocTosiHue 2 00bEM rasza
1
0 T

1) MOCTOAHHO YBCIMYNBACTCA
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2) TIOCTOSIHHO YMEHBIIACTCSI
3) cHavana yMEHbIIAETCS, [I0TOM yBEINYUBACTCS

4) CHa4aJia YBCIMYMUBACTCA, IIOTOM YMCHBIIACTCA

WneanbHblii 0THOATOMHBIHN ra3 MEPEXOUT U3 COCTOSHUS 1

B cocTosiHME 2 (cM. muarpammy). Macca raza He MeHseTcs. Kak m3mMeHsroTest mpu 5ToM 00BhEM raza u
BHYTPEHHSS €r0 SHEpTrus?

Jys ka0l BEIMYMHBI OMPEIEIUTE COOTBETCTBYIOIINN XapaKTep U3MCHEHHUS:

1) YBEJTIMIUBACTCS
2) YMEHBIIAETCS
3) HE M3MEHSAETCS

3anummTe B TaONHIly BRIOpaHHBIE HUGPHI IS KaKI0H pusndeckoit BennuuHbl. Lludpsl B oTBeTE MOTYT
MOBTOPSITHCA.

Ob6bémraza  BHyTpeHHss sHEprus rasa

ITpu niepexo/e NOCTOSHHOTO KOJMYECTBA UICATbHOTO Ta3a U3 COCTOSIHUS | B cocTOsTHUE [ §
2 naBjeHHE Ta3a (CM. PUCYHOK) 1

1) cHavama yBeIMYHUBAETCS, TIOTOM YMCHBIIIACTCS
2) cHavayia yMEHbBIIACTCsl, TOTOM YBEITHUHBACTCS
3) TOCTOSIHHO yMEHbIIACTCs

4) MMOCTOSAHHO YBCIIMYNBACTCA

[TapumaneHOE AaBiIeHHWE BOJSHOrO napa B KoMmHare paBHO 2--103 Ila, a naBineHHe HaCBILIEHHOIO
BOJISIHOTO Tapa MpH Takol ke Temreparype paBHO 4--103 Ila. Uemy paBHa OTHOCHUTEIbHAs BIAXKHOCTb
BO3/lyXa B KOMHare?

TeruoBast mammmHa 3a UK paboThl moay4daeT ot HarpeBatens 100 k/[x tema,
a otnaér xonoauiabHuky 70 kJx. Kako KIIJ[ aToit mamuubi?

Kpumepuu oyenusanus:

85 - 100 % npasunvhbix 0omeemos — 8blCOKULL YPOBEHb,
70 - 84% npasunvhvix 0meemos — nOBbIULEHHDIL YPOBEH,
50 - 69% npasunbHbIX OMEEMO8 — CPEOHULl YPOBEHD,
menee 50 % npasunvbHblX 0mMeemos — HUKULL YPOBEHb.

Bricokuii, MOBBIIEHHBIN U CPETHUI YPOBEHDb MTPOXOKICHHSI TECTa CBUIETENLCTBYIOT 00 OCBOCHHH
MaTepualia mporpaMMBl.



