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1. ITacmopTt mporpamMmsl

AHHOTaI U POTPaAaMMbI [Ipouecc pemeHuss 3agad CIyXKUT OJHUM M3 CpEJICTB
OBJIQJICHUSl CUCTEMOM HAy4YHBIX 3HAHMM 1O TOMY WJIH HHOMY
yueOHOMY TipeameTy. OcoOEeHHO BEIHKa €ro POJib MPU 00yUeHUN
¢u3uKe, TAe 3amaud  BBICTYNAIOT JIEHCTBEHHBIM CPEICTBOM
(GopMHUpOBaHUS OCHOBOMOJNATAIOMINX (PU3MUYECKUX 3HAHUN H
ymenuil. B mponecce pemeHus oOydaroliuecs OBJIAJEBAIOT
METOJIaMU  UCCIIEJIOBAHUSI  Pa3IMUHBIX SBJICHUM IMPUPOADI,
3HAKOMSITCS C HOBBIMU ITPOI'PECCUBHBIMU UJIESIMU U B3IJISIAMU, C
OTKPBITHUSIMU ~ OTE€YECTBEHHBIX YYEHBIX, C JOCTHKEHHUSIMU
OTEUECTBEHHOW HAyKHU U TEXHUKH, C HOBBIMHU MpOdeccusimu.
[IporpaMmma kypca OpHEHTHpPYET Ha JajbHeEHIee
COBEPUICHCTBOBAHUE YK€ YCBOCHHBIX OOy4JalONIMMUCS 3HAHUN U
ymenui. IIporpamma  genmurcs Ha  MOIYJIH,  KOTOpPBIE
IPEJICTaBISIIOT CcOO0M OCHOBHBIE pa3/ieibl IMIKOJIBHOIO Kypca
¢uzuku. OOydaroluiicss BpaBe OCBOUThH KaK BCE MOJYIH, TaK U
OJIMH WM  HECKOJbKO B  COOTBETCTBMHM CO  CBOMMH
00pa3oBaTe/IbHBIMU  MOTpeOHOCTAMU. B Hauanme wu3ydeHUs
Ka)KJIOTO MOJIYJISl ¢ YHUAIIUMUCS TIOBTOPSIOTCS OCHOBHBIE 3aKOHBI
u hopmyisl JaHHOTO paszzaena. [Ipu mogdope 3amad Mo KaxKIoMy
MOJYJII0O  HCIOJB3YIOTCS  BBIYMCIUTENbHBIE, KAauyeCTBEHHBIE,
rpaduueckue, IKCIepUMEHTaIbHbIE 3a/1a4ul. Yensercs 0oJblIoe

BHUMaHUE BbIPa0OTKE CTpaTeruu BBITIOJTHEHUS
9K3aMEHAIIMOHHON PabOTHI.

HanpasieHHOCTH EcTtecTBeHHO-Hay4YHast

AOMOJTHUTEIbHOMN

001e00pa3oBaTebHOM

0011epa3BUBaOIIEil TPOrPAMMBbI

Bun nesitesibHOCTH ®dusuka

JOIOJHHUTEJILHON

0011e00pa3oBaTebHOM

00111epa3BUBaIOIIEIl TPOrPAMMBI

Kareropus o0y4arwmmuxcst VYyamuecss 11-x xiaccoB o0mieo0pa30BaTeNbHBIX YUpEKICHUN
(17-18 ner)

Cpok ofyuenus 60 gacos!

dopma 00yueHus O4Hasd

Pesxum 3ansTHii 2 ak. yaca B HEJENIO

Oxugaemoe MUHUMAJIbHOE U 7-15

MAaKCHMAJIbHOE Y CJI0
00y4alommxcsi B OIHOM rpymnime
Kareropus cocrosinus 310poBbsi | [IporpamMma paccunrana Ha aereit 6e3 OB3
o0y4yarommxcsi, KOTOpbie MOTyT
OBbITH 3a4HMCJICHBI HA 00yUYeHHe 1o
JAOIOJIHUTEILHOM
00meo0pa3oBaTebHOM
o01epa3sBuBaKOIIeH MporpaMme

1 O6yuaromuiics, poauTens (3aKOHHBIN MPEACTABUTEND) HECOBEPLIEHHOIETHErO 00YUYAIOIErocs IPHU 3aMOIHEHUH 3asBIEHHS O
3aUMCIICHUA W 3aKIIOYCHWH JOTOBOpa 00 OKa3aHWW IUIATHBIX OOpa30BATEIbHBIX YCIYT BIIpaBE BBHIOpaTh W3 OOIMIETro
KOJIMYECTBA YacOB IO JIOTIONHUTENBHON 00meoOpa3oBaTenpHON obmepasBuBaromeii mporpamme «Ilogroroska x EI'D mo
¢u3nKe» M000e KOIMIECTBO YacoB, HO He Oolee obmiero konmmdectBa yacos mo JJOOII B menom.



2. AKTYaJbHOCTb IPOrpPaMMbl

JlononHuTenbHas 001eoOpa3zoBarenbHas oduiepazsuBatomas nporpamma «lloaroroska k EI'D no
¢u3uKe» HampasiieHa Ha yCTpaHEHUE MPOOEIIOB B 3HAHUSX 110 MIKOJIBLHON IporpaMMe yueOHOTo mpeaMeTa
«Pu3uKay M MPHOOpPETEHHE HABBIKOB PEIIEHUS 3aja4, HEOOXOMUMBIX Ui ycrmemHod craun EID. B
paMKax JaHHOW MpOTrpaMMbl NpeaycMaTpuBaeTcs peanmsanus audQepeHInpoBaHHOTO MOIX0Aa K
00yJaroIIMMCSI ¢ [IETbI0 HanboJIee TIOJTHOTO PACKPBITUS WX MOTCHIIMATHLHBIX BO3MOKHOCTEH.

3. Heau u 3aga4n

Opranu3zanoHHO-NeIArOrNYeCcKo 1eJibI0 00pa3oBaTesbHOM nporpamMmsl «Iloaroroska k EI'D
no ¢Qusuke» sBIsgeTcAd co3laHHe OOpPa30BaTEIbHOIO MPOCTPAHCTBA, MO3BOJISIONIETO IOATOTOBUTH
yyalxcs K YCHelHo! c1adye 3Kk3aMeHa 1o (pusuke.

JAupakTuyeckass 1ejb NPOrpaMMbl — IOBTOPEHHE M CHUCTEMaTHU3alMs 3HAHWM, MOJYYEHHBIX
ydaluMucCda B NPEAbBIAYIIUX KJIaCCaxX B paMKax IITKOJIbHOM mporpamMmabl; COBCPHICHCTBOBAHUC YMCHUSA
peuaTth 3a1a4y MOBBINICHHOTO YPOBHSA CJIIOKHOCTH.

3agaum:

® pacliupruThs 3HAHHUA 00 OCHOBHBIX AJIropuTMax pCIICHHA 3aJad, pa3jIMYHbIX METOAAX U IpHueMax
pelieHus 3a1a4;

® Pa3BUTH MMO3HABATCIbHBIC MHTCPECHI, NHTCIJICKTYaJIbHBIC U TBOPYECKUC CIIOCOOHOCTH Ha OCHOBE
OTIBITA CAMOCTOSITENIFHOTO PEILIeHUs 3a]a4 pa3HOro BUAA, aHAIM3a M OLIEHKH HOBOM MH(pOpMaIINH;

* CO/AEWCTBOBATh  CO3HATEIBLHOMY  CAMOOIIPENENIEHUIO  YYEHHKAa OTHOCUTENBHO  MpOQuIIs
JalbHENIIero o0yueHus: Wik NpoQpeccuoHaNbHON AeATEeIbHOCTH.

4. Oxunaemble pe3yJibTaTbhl 0CBOEHNSI IPOTPAMMbI
Oo0yuarmuecsi, 0CBOUBIINE MPOTPAMMY, J0JIKHBI 3HATH:

* OCHOBHBIC (pr3uYecKre HOPMYIIbI U 3aKOHBI;

*  COJIep)KaHHE OCHOBHBIX (PM3NUYCCKUX MTOHITHIA;

*  OCHOBHBIC HCTOYHUKHU MH(OpMAIH 10 (PU3KKE U CITOCOOBI pabOTHI C HUMH,

*  ITOPUTMBI, METOBI H IPUEMBI PelIeHUs PU3NIECKUX 33]]a4 Pa3HOTO BHJIA M YPOBHS CIIOKHOCTH;
*  ITOPUTM IPOBEACHUS JTaOOPATOPHOU U SKCIICPUMEHTAIBHON pabOThI;

* TpeboBaHUs K 0O(GOPMIICHUIO IK3aMEHAIIMOHHOH PaOOTHI.

Oo0yuarmuecsi, 0CBOUBIINE MIPOTPAMMY, J0JIKHbI YMETh:

¢ AHAJIU3UpPOBATb (I)I/I3I/I‘ICCKOC SIBJICHHUC,

® K.]'IaCCI/I(bI/II_[I/IpOBaTB MPEAJIOKCHHYIO 3a1a1y,

® BLI6I/IpaTb paI_[I/IOHaJ'IBHHﬁ croco0 PCUICHUS 3aaa4M;

¢ AHAJIU3UpPOBATb HOJIy‘ICHHBIfI OTBCT,

¢ COCTaBJIATHb HpOCTCﬁHIHC 3aJa4u,

¢ pfcuiatb KOM6I/IHI/Ip0BaHHHC 3aaa4u,

®* BJIAJCTH pa3siiInIHbIMU METOJaMU peuIcHus 3aaay: AHAJIUTUYCCKHM, Fpa(l)I/I‘-IeCKI/IM,
OKCIICPUMCHTAJIbHBIM U T.I.;

¢ BJIAACTb MCTOAAMU CAMOKOHTPOJIA U CAMOOILICHKHU.

OO0yuaromuecsi, 0CBOMBIINE NPOTPaAaMMY, J0JKHbI BJIaJeTh HABbIKAMM:

* camocTofATeNnbHOro pemenus 3agad EI'D no ¢pusuke;
*  CaMOCTOSATENBHOTO MPOBEACHUS (PU3NUECKUX IKCTIEPUMEHTOB;
*  paboTel ¢ pU3NUECKO HH(pOopMaLEeH.



5. Y4eOHBIH MJIaH

B ToM uncie:

Ne HaunmeHoBaHnue Bcero
. DopMbl KOHTPOJISA
n/n MOJYJIeH M pa3eioB 4acoB Teopust IpakTHKa
1. [Monyns 1. Mexanuka 16 4 12 3aueT
2. |Moaynb 2. OCHOBBI MOJIEKYSIPHO- 3ager
KMHETUYECKON TEOPUU U 16 4 12
TEPMOAMHAMUKHU
3. |Moayns 3. DnexkTpoaHaMHKa 22 7 15 3ager
4. |Monynb 4. KBanToBas pusuka 6 2 4 3auer
HUTOroO: 60 17 43
6. YueOHO-TeMaTHYeCKUI NJIAH
No HanMeHoBaHue Bcero B oM 4ucie: DopMbl KOHTPOJIA
n/n MOy Ieii, pa31esioB U TeM 4acoB Teopus IMpakTHKa
1. |Moayas 1. Mexanuka 16 4 12
1.1. |Dusuyeckas 3agayga. 2 1 1
Knaccudukanus 3amaq
1.2. |Kunematuka 4 1 3
1.3. |/lmnamMuka u cTaTuKa 4 1 3
1.4. |3aKoHBI COXpaHEHUS 4 1 3
1.5. |ITpomexyTouHast aTTecTalus 2 2 3ayer
Moayab 2. OCHOBBI
2. |MOJIEKYJISIPHO-KHHETHYeCKOM 16 4 12
TEOPUH U TEPMOAUHAMHUKH
2.1. |CrpoeHue u CBOMCTBA Ia30B, 8 2 6
KUJKOCTEN U TBEPABIX TEI
2.2. |OCHOBBI TEPMOJIUHAMUKHU 6 2 4
2.3. |IIpomexyTouHas aTTecTalus 2 3aueT
3. |MoayJs 3. DjIeKTPOAUHAMHMKA 22 7 15
3.1. |DnekTpuueckoe mnoie 6 4
3.2. |3aKOHBI NOCTOSIHHOTO 2 1
ANEKTPUYECKOTO TOKA
3.3. | DneKTpUYEeCKUil TOK B pa3IMYHbIX 2 1 1
cpenax
3.4. |MarnuTHO€ noJie 2 1 1
3.5. |DnexTpoMarHuTHbIE KOJeOaHus U 8 2 6
BOJIHBI
3.6. |IIpomexyrouHas arrectanus 2 2 3ager




4. |Monyab 4. KBanToBas ¢pusuka 2 4
4.1. |KsanroBas (usnxa 2
4.2. |IIpomexyTrouHas arTecTaius 2 3auer
Hroro: 60 17 43

7. ConeprxaHue J0NOJHUTEILHOI 00111€00pa3oBaTe/IbHON 0011Iepa3BUBaIOIIell TPOrpaMMBbI

Ne
n/n

HaumenoBanue
MOJyJIeid, pa3/Je/ioB U TeM

Conep:xanne o0yueHust

Moayas 1. Mexanuka

I.1.

dusnueckas 3a1aya.
Knaccudukanus 3anau

Teopusi: Yro Takoe ¢usmueckas 3amaya. Cocras
busndeckoit 3amaun. Ousndeckas TeOpUs U PEIICHHUE 3a/1a4.
3HaueHue 3a1a4 B 00y4eHUH U KU3HU.

Knaccudukanuss ¢uzmdeckux 3amady 1o  TpeOOBaHHIO,
COJIep’KaHUI0, croco0y 3amaHus W pemieHus. [Ipumepsr
3a/1a4 BCEX BUJOB.

CocraBnenue ¢usznueckux 3aaay. OCHOBHbIE TpeOOBaHUS K
coctaBiieHUI0 3aaad. CrocoObl W TEXHMKA COCTaBJICHHS
3azad.

[IpakTuka: [Ipumepsl 3aa4 BCeX BUIOB.

1.2.

Kunematuka

Teopust: MexaHnuecKOe IBMKEHUE U €T0 OTHOCUTEIBHOCT.
Tpaekropus. 3akoH jaBwkeHus. Ilepememenue. Ilyts u
nepemenieHue. CpeaHss CKopocTb. MTHOBEHHAs CKOPOCTb.
OTHOcHUTENbHAA CKOPOCTh JBWKEHHUSI Tell. PaBHOMepHOe
npsIMOJIMHEHOe  JBMkeHHe. [paduk  paBHOMEpPHOIO
MPSMOJIMHENHOTO JIBHKEHUS. Yckopenue. [Ipsamonuueitnoe
JBUKEHHE C TOCTOSIHHBIM YcKopeHueM. lIpsmMonuneiinoe
paBHoOmNepeMeHHOe JBMkeHue. (CBOOOIHOE majeHue Tedl.
JIBuKeHHEe MO OKPYKHOCTH C IOCTOSHHOM MO MOJIYJIIO
CKOpoCTh0. OJHOMEPHOE JABUKEHUE B IOJIE CUJIbI TSIKECTH
Opy HaJIWMYMW HadajdbHOW CKOpOCTH. bamnmuctuueckoe
IBUKEHHE. bammuctudeckoe JBIKEHHE B armocdepe.
Kunematuka nepuoanueckoro asmkenus. KonebarembHoe
JBUKEHHE MaTePUATbHON TOUKH.

[IpakTuka: Pemenune pacueTHsIX M rpaduueckux 3afad Ha
paBHOMEpHOE  JABWXKEHUE. MareMaruyeckas  3aluch
ypaBHeHUs JBWXKeHUs. ['papux aBmwkenus. ['paduk
ckopocTtH. Penienne 3a1a4 Ha paBHOYCKOPEHHOE JABUKEHUE.
JIBr>xeHue 1o okpykHOCTH. Pemienue 3agau.

1.3.

I[I/IHaMI/IKa K CTaTHUKa

Teopus: Ilpunuun otHOocuTensHOCTH [‘anmunes. Ilepsbiid
3akoH Hprorona. Bropoii 3akoH Herorona. Tpertuil 3akoH
Herotona. ['paBuranumoHHas cuiga. 3aKOH BCEMHPHOTO
taroreHus. Cuna Tsxectu. Cuina ynpyroctu. Bec Ttena.




Cuna tpenus. Ilpumenenue 3akoHoB HproToHa. Ycinosue
paBHOBECHS Tena I IOCTYNATEJIbHOTO  JBUKEHUS.
Y CTOMYMBOCTD TBEPJIBIX TEIL.

IIpaktuka: Pemenue 3aja4 Ha OCHOBHBIE 3aKOHBI JUHAMUKHU
HeroTona, 3aKOHBI 11 CUJI TATOTEHUS, YIIPYTOCTH, TPEHMUS,
conpoTuBiicHHs.  PemieHme — 3agad Ha  JIBUJKCHHE
MaTepUalbHOM TOYKHM, CUCTEMbI TOYEK, TBEPAOrO Teia IOJ
JIEUCTBUEM HECKOJILKUX CHUII.

3ajaud  Ha ONPENENICHUE XapaKTEPUCTUK PaBHOBECUS
(U3NYECKUX CUCTEM.

3aauy Ha MPUHIUI OTHOCUTEIHHOCTU: KMHEMAaTHYECKHE U
JUHAMHAYECKHE XapaKTEPUCTUKHU JBWKEHUS Tella B Pa3HbBIX
MHEPLUAIbHBIX CUCTEMAX OTCYETA.

1.4.

3aKOHBI COXPAHEHHUS

Teopusi:  Hmnyabc  maTepuanbHOW  TOYKH.  3aKOH
coxpaHeHUs wuMmynabca. Paborta cwunbl. [loTeHnuanbHas
SHEPTHS. [ToTennuanpHas SHEPTrUs Tena npu
TPaBUTAIIMOHHOM " YIpYrom B3aMMOICHCTBHSIX.
Kunernueckas sHeprusi. YcClIOBUE paBHOBECHS Teja JUIs
BpaIIaTeIbHOTO JIBIKCHUS. Y CTOMYMBOCTHh TBEPIBIX TEN U
KOHCTPYKIIUH. MOoOIIHOCTB. 3aKkoH COXpaHECHUS
MEXaHUYECKOU SHEPIHUU. AOGCOIIOTHO HEYIpyroe
CTOJIKHOBEHHUE. AOCOJIIOTHO YIPYTO€ CTOJKHOBEHHE.
[IpakTuka: Pemienue 3a1ay Ha 3aKOH COXpPaHEHHS UMITYJIbCA
U pEakTHBHOE JIBIDKEHHUE. 3aJaud Ha OIpeneieHne paboThl
Y MOIIHOCTH. 3aJa4l HA 3aKOH COXPAHEHHUs U MPEBPALLECHUS
MEXaHUYECKON IHEPTUH.

Pemenue 3a1a4 HECKOIBKUMHU CIIOCOOAMH.

Moayab 2. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON TEOPHH U TEPMOTUHAMHUKH

2.1.

CtpoeHue u CBOMCTBA I'a30B,
JKUAKOCTEN U TBEPJIBIX TET

Teopusi: Ctpoenne aroma. Macca atomoB. MousipHas
Macca. KommuecTBo BemiecTBa. ArperaTHble COCTOSIHUS
BelllecTBa. PacmpeneneHue MoJIeKyl HICAIbHOTO rasza B
npoctpaHcTBe. Pacnpenenenve MoJeKysl HACaJIbHOTO rasa
no ckopoctsm. Temmneparypa. [lkansl Temmneparyp.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUUECKOU TEOPUHU
(manee — MKT). VYpaBuenne MenneneeBa — KianeiipoHna.
H3oTepmuueckuii  mpouecc. N300apHblii  mporecc.
H3oxopHsI ITpoLiece.

IIpaktuka: Pemenue 3agad Ha ONUCaHUE IIOBEACHUS
u7eanbHoOro ra3a: ocHoBHoe ypasHeHne MKT, onpenenenue
CKOPOCTH MOIJIEKYJI, XapaKTEPUCTUKU COCTOSHUS Tas3a B
U30IIpoIIeCCax.

3amaud Ha CBOICTBA NApOB: HCIIOJB30BAHNE YpPaBHEHMUS
Menpeneesa - Knaneiipona, XapaKTepUCTUKa
KPUTHYECKOTO  COCTOSIHUA. 3aJayd Ha  OIpPEIENICHUE




XapaKTEPUCTUK BIAXKHOCTH BO3AyXa.
3ajaud Ha OIpEAETCHUE XapaKTEPUCTUK TBEPAOro Tea:
abCOJIIOTHOE ¥ OTHOCHTENBHOE YJIMHEHHE, TEIJI0BOE
pacuMpeHue, 3anac IpOYHOCTH, CHJIA YIIPYTOCTH.
KauecTBenHble u kosinuecTBeHHbIE 3a1aul. ['paduueckue u
SKCIIEPUMEHTAJIBHBIE 3a/1aUH.

KauecTBennnie 3aJadyud Ha OCHOBHBIC IIOJIOKECHUA U
ocHOBHOE ypaBHenne MKT.

2.2.

OCHOBBI TEPMOAUHAMUKH

Teopus: Buyrpennsis osHeprus. PabGora rasa mpwu
pacmupenuu u cxatuu. Pabora raza. Ilpu m3omporeccax.
IlepBblii 3akOH TepMoauHaMuKH. [IpuMeHeHHe nepBOro
3aKOHA TEPMOJMHAMUKH JJIi M30IPOIecCOB. AnnabaTHBIM
npouecc.  TerutoBele  aBurarenud.  BTopo  3aKkoH
TEPMOJUHAMUKH.

[Ipaktuka: Pemenwe 3amad Ha TEIUIOBBIE JIBUTATENU.
KomOunupoBanHsie 3a7a4u Ha  NEepBbIA 3aKOH
TEPMOJNHAMUKH.

MonyJib 3. DiIeKTpOAUHAMHKA

3.1.

DIIEKTPUYECKOE MOJIE

Teopusi: Onexktpudeckuil 3apsan. KBaHToBaHue 3apsja.
DNeKTpu3anusa Tel. 3aKOH COXpAaHEHUs 3apsana. 3aKoH
Kynona. PaBHOBecue CTaTUYECKUX  3apsJiOB. 5
HanpsixkeHHOCTh AIEKTPUYECKOTO OJISl. JIuaum
HANPSDKEHHOCTH  3JIeKTpocTaThHdeckoro mousa. [Ipunumn
CYNEPHO3UIMKA  TOJEH.  DJIEKTPOCTATUYECKOEe  TOoJe
3apshKeHHOU cepbl U 3apsHKeHHOM riockocTH. Paborta cuin
ANEKTPOCTATUYECKOTO HOJIS. [oTenuman
JNEKTPOCTATUYECKOTO  TOJs. Pa3HOCTh  MOTEHIIMAJIOB.
H3mepenue pa3HOCTH NOTEHLIUATIOB. DIIEKTPUUECKOE MOJIE B
BeulecTBe. JIMANEKTPUKU B DIIEKTPOCTATUYECKOM TOJIE.
[IpoBogHuKH B ANEKTPOCTATUYECKOM ToJie.
DNEKTPOEMKOCTh YEIMHEHHOTO MIPOBOIHHKA.
DNEKTPOEMKOCTh KOHJICHCATOPA. Coenunenue
KOHJIGHCATOPOB. JHEPrusi AJIEKTPOCTATUYECKOIO  IMOJIS.
OO0beMHas MI0THOCTh SHEPTUU IEKTPOCTATUYECKOTO OIS
[Ipaktuka: Pemienune 3amad pa3HBIX BHUJOB Ha OINHCAaHUE
3IEKTPUYECKOTO TOJISI Pa3IMYHBIMU CPEJICTBAMHU: 3aKOHAMH
coxpaHeHus 3apsga W 3akoHoM KyrnoHa, CHJIOBBIMH
JUHUSAMH, HANpPsDKEHHOCTBIO, PA3HOCTBbIO IOTEHIMAJIOB,
sHeprueil. Pemenue 3agau  Ha  ONUCAaHUE  CHUCTEM
KOHJIEHCAaTOPOB.

3.2

3aKOHEI ITIOCTOSIHHOTO
QJICKTPUYCCKOT'0 TOKA

Teopust: Dnexkrpuueckuii Tok. Cuna Ttoka. MICTOUHMK TOKa.
Hcrounuk Toka B 3JeKTpuUUecKod 1enu. 3akoH Oma uist

OJIHOPOJHOTO MPOBOJIHUKA (ygacToxk eMH).




ComnpoTuBieHUE MPOBOJHUKA. 3aBUCUMOCTH YJEIbHOTO
CONPOTHBIIEHUS OT Temueparypsl. CBEPXIPOBOAUMOCTD.
CoenuHeHne  TPOBOJHUKOB. Pacuer  conmpoTHBIEHUS
NIeKTpUUecKuX wLenei. 3akoH OMa s 3aMKHYTOM LEIu.
Pacuer cuinbl Toka ¥ HaNpsHKEHUSI B DJIEKTPUUYECKUX LIETISAX.
N3mepenue cuibl TOKa U HanpspkeHus. TemioBoe nelcTBue
anekTpudeckoro toka. 3akoH JDxoyns - Jlenma. Ilepenaua
MOIIHOCTH  3JIEKTPUYECKOIO TOKA OT MCTOYHHUKOB K
HOTPEOUTEITIO.

[Ipaktuka: Pemenne 3a1a4 Ha pa3iInyHbIe IPUEMBI pacyeTa
COTPOTHBIIEHUS CJOXHBIX JJIEKTPUUECKUX Lemned. 3anauu
pa3HbIX  BHUJAOB, ONHMCAaHME  DJIEKTPUUECKUX  Lenei
MIOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa C IMOMOIIBI 3aKOHA
Oma 11 3aMKHYTOM 1ienu, 3akoHa J[oyns-Jlenna, 3akoHOB
MOCJIEIOBATENIbHOTO M MapajUIeIbHOTO  COeTUHEHUI.
Oznakominienne ¢ mnpaBuiamu Kupxroda mnpu pernienuu
3a/1a4. [locranoBka 1 pemieHHMe  (QPOHTAIBHBIX
SKCIEPUMEHTAJbHBIX 33/a4 Ha OINpeJesieHue IOKa3aHU
puUOOPOB NPU M3MEHEHUU COMPOTUBIICHUS TE€X WM HUHBIX
Y4acCTKOB IIEMH, Ha OIpe/IelIeHHE COMPOTUBIIEHUI y4acTKOB
nenu U T. A. Pemenue 3agad Ha pacyeT ydacTKa LIEIH,
UMEIOIIEH 3EKTPOABIXKYINyIo cuiy (manee — DJ1C).

3.3.

DIIEKTPUYECKUI TOK B Pa3IUYHbIX
cpenax

Teopusi: DneKTpUUECKMA TOK B PacTBOpax M paciuiaBax
3JIEKTPOJIUTOB. DNEKTPOIU3. 3aKOHBI AJIeKTposn3a Papazes.
[IpuMeHeHus: 3aeKTpoau3a. DJIEKTPUUYECKHl TOK B Ta3ax.
CaMoCTOATENBHBII W HECAMOCTOSITENIBHBIA  pa3psii.
DJIEKTPUYECKU TOK B BakyyMe. TepMO3JIeKTpOHHAs
smuccus. Jlamma-muon.  DNeKTpOHHO-TyueBas — TpyoOka.
CBolicTBa 3JIEKTPOHHBIX IMYYKOB. OJIEKTPUUYECKUH TOK B
MOJIYTIPOBOTHUKAX. 3aBUCUMOCTH COTPOTHUBIICHUS
MOJIYIPOBOJIHUKA OT  Temmeparypel. CoOCTBeHHass H
OpUMecHass  MPOBOAMMOCTh  MOJYMPOBOJHUKOB.  P-n-
NEepexoJl, ero CBOWCTBA, MOJYHNPOBOAHUKOBBIN HOJ,
TPaH3UCTOP.

[Ipaktuka: Pemienue 3amad Ha OMNHMCAaHUE IOCTOSIHHOTO
3JIEKTPUYECKOTO TOKAa B DJJIEKTPOJIMTAaX, BaKyyme, Tras3ax,
MOJIYIPOBOIHUKAX: XapaKTePUCTHKA HOCHUTEJNEH,
XapaKTEePUCTHKA KOHKPETHBIX SIBJICHU I u Ip.
KauecTBeHHBIE, 3KCIEPUMEHTAJIbHBIE, 3aHUMATEIbHBIE
3aJa4d,  3aJa4yd  C  TEXHUYECKHMM  COJIep KaHHUEM,
KOMOMHHPOBaHHbBIE 33]a4H.

3.4.

MarunutHoe nose

Teopusi: MarHutHoe B3auMoAeHCTBHME. MAarHUTHOE IOJE
AJIEKTPUYECKOTO TOKA. JIMHMM MarHuTHOroO noJis. Jleicreue
MarHMTHOTO TOJIA Ha MPOBOJHUK ¢ TokoM. Cuia Ammepa.




Pamka ¢ TOKOM B OTHOPOJTHOM MAarHUTHOM noJie. [lefictBue
MarHMTHOTO TOJIS HAa JBUXKYIIMECS 3apsyKEHHbIE YaCTULIBIL.
Cuna Jlopenma. Macc-cnekTporpad ¥ OUKIOTPOH.
[IpocTpaHCTBEHHBIE TpPAEKTOPUM 3apsDKEHHBIX YacTUL[ B
MarHUTHOM T10Jie. MarHuTHbIE JIOBYUIKH, pajUallMOHHBIE
nosica 3emiu. B3aumoneicTBUE 3IIEKTPUYECKUX TOKOB.
B3aumonelictBue 3nmeKTpUUecKUX 3apsiioB. 6 MarHuTHBIM
HNOTOK. DHEPIUsl MATHUTHOT'O 10JIsI TOKa. MarHuTHOE 10JIe B
BellecTBe. deppomMarHeTusm.

IIpaktuka: Pemenue 3amad pa3HbIX BUAOB Ha ONMCaHHUE
MarHMTHOTO TIIOJISI TOKa W €ro JEWCTBHs: MarHuTHas
UHAYKUMS W MarHUTHBIM TOTOK, cuiaa Ammnepa M cuia
Jlopenmna.

3.5.

DNeKTpOMarHuTHbIE KoJIeOaHus 1
BOJIHBI

Teopusi:  BekrtopHble  guarpammbl I ONHCAHUS
IIEPEMEHHBIX TOKOB W HaNpsbkeHWW.  Pesucrop B menu
nepeMeHHoro Ttoka. KoHaeHcatop B IemM NEpeMEHHOTro
Toka. Karymika WHIYKTHBHOCTH B IIETIH TIEPEMEHHOTO TOKa.
CBoOO/IHBIE TapMOHUYECKHE KoJeOaHusi B KoJeOaTeIbHOM
koHType. KosiebaTenpbHBI KOHTYp B IEMH TEPEMEHHOTO
Toka. [IpumecHBIi MOJYNPOBOJHUK — COCTaBHAasg 4YacTh
a1eMeHTOB cxeM. [lomynpoBogHukoBeIi auoa. Tpan3uctop.
DJIEKTPOMArHUTHbBIE BOJIHBI. Pacnpoctpanenue
JJEKTPOMAarHUTHBIX ~ BOJH.  ODHEpPrus, IEepeHOoCHMas
JJIEKTPOMarHUTHBIMA BOJIHAMH. JlaBlleHHME UM UMITYJIbC
JJEKTPOMArHUTHBIX BOJH. CHEKTp 3IEKTPOMArHUTHBIX
BoJH. Pamuo- m CBY- BOaHBI B CpeACTBax CBS3HM.
Pannorenedonnas cBs3b, paguoBeLIaHUE.

[Ipaktuka: Pemienue 3agad pa3HbIX BHJAOB Ha ONMCaHHUE
SBJICHUS 3EKTPOMATHUTHOM WHIYKIVH: 3aKOH
3JEKTPOMArHUTHOU MHIYKIIHH, IIPaBUIIO Jlenua,
WHIYKTUBHOCTb.

3anaun Ha MePEMEHHBIN ANEKTPUYECKUI TOK:
XapaKTEPUCTUKUA IEPEMEHHOTO  3JIEKTPUYECKOro  TOKa,
ANIEKTPUYECKHE MAIIMHBI, TpaHchopmaTop.

3anaun Ha OnMcaHue pa3IMYHBIX CBOMCTB
3JEKTPOMAarHUTHBIX  BOJIH: CKOPOCTb, OTpa’KEeHHUE,
npenomiieHue, uHTepdepeHus, AUPpakus, TOIIPU3aIIHs.
3ajauu MO0 T€OMETPUUYECKOW ONTHKE: 3epKaja, ONTUYECKUE
cxeMbl. Knaccudukanus 3agad mo crenuaibHOH TEopHUH
OTHOCHUTEIILHOCTH U IPUMEPHI UX PEIICHUSI.

Monyas 4. KBantoBasi puznka

4.1.

KBanroBas ¢uznxa

Teopus: ®oton. /laBneHue cBeta. YpaBHeHHe DUHIITENHA
st porodddexra. AromHOE s71po. 3aKOH PaTUOAKTUBHOTO
pacnaza.




IIpaktuka: Ilpumenenune mnocrynatoB bopa s pacuera
HHHeﬁanLIX CHGKTpOB I/ISJIy‘-IeHI/ISI U IIOTJIOIICHUS 3H€pI‘I/II/I
BOJIOPOJIOTIONO0HBIMU aToMamu. BounHbl jge-bpoiins s
KJIACCUYECKOU U PEJIATUBUCTCKOM YACTHII.

33,,[{8}11/1 pa3111/1qH1>1x BHU0B HA 3aKOHBI KBaHTOBOﬁ (1)H31/IKI/I.
[IpumeHeHre 3aKOHOB COXpaHEHUs 3apsA/na, MacCOBOIO
quciia, I/IMHy.HI)CEi nu 3Hepr1/11/1 B 3aJa4yax O SIIlepHBIX npe-
BpaILICHUAX.

8. MarepuajibHO-TeXHHYecKoe o0ecreyeHue J0NOTHUTEIbHOI 001e00pa3oBaTe/ibHOIi
o01mepa3BuBalOLell MIPOrpaMMbl

[IporpamMma peanusyercs ¢ HCHOJIb30BAaHHUEM MYJIbTUMEIUIHOIO 00OpynOBaHUs, (PU3MUECKOTO
JEMOHCTPAIIMOHHOTO W J1ab0paTopHOTrO OO0OpYAOBaHUS, HArJsIHBIX TOCOOMH U JHUJAKTHYECKHX
MaTepHaoB.

9. MeToanyeckue peKOMeH/ 1AM M0 OPraHU3aluu 00pPa30BaTeILHOrO NMpoiecca

3aHATUA 10 JAaHHOM TIPOrpaMMe COCTOSIT M3 TEOPETUYECKOM M IMPAKTUYECKOM 4YacTel.
TeopeTnuecknii MaTepuan coOYeTaeTcs C peuieHHeM 3a7ad U SKCIepUMEHTAIbHBIMU padoTamu. Dopmbl
OpraHM3aliy 3aHATUI: TPEHUHT, NMpakTUKyM. OOydeHHE OCYHIECTBIISETCS IMOCPEICTBOM CIEAYIOLIUX
METOJIOB: Oecema, aHaiM3 TEKCTa 3aJadyd, HAONIOJCHHWE, peIIeHWe 3ajad, JadopaTopHbIE U
JKCIIEpUMEHTAIbHbBIE paOOTHI.
10. ®opmbl yuedHoii padoThI

®poHTaNIbHASA, HHAWBHIyaJIbHAs U TPYIIIOBas padora.

11. ®opmbl KOHTPOJISI
11.1. ®@opMbI TeKYyLIET0 KOHTPOJISI yCII€BAEMOCTH M NMPOMEKYTOUYHOI aTTecTAllH

Tekyniuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS HA 3aHATHSIX Ha OCHOBE HAONIONEHHHA 3a
JEATEIBHOCTHIO YUAIIUXCS B XO/IC 3aHITHH.

[TpomexxyTodHast aTTecTamus MPOBOAUTCS B OpME 3a4eTa, B BUJC TECTUPOBAHHUS T10 3aJIaHHSIM Ha
OCHOBE OTKPBITHIX 0a3 EI'D mo dusuke gactu «A», «By», «C» (o moxyasm 1-4).

Ne i/m HaumeHnoBaHue mojayJeit Bun konrpoJs
1. Mexanuka TectupoBanue
2. OCHOBBI  MOJICKYJISIDHO-KMHETUYECKOM  TEOpUHU U
TectupoBanue
TEPMOJIMHAMUKHU
3. DNEeKTPOIMHAMUKA TectupoBanue
4. KBanToBas ¢usuka TectupoBanue

3anasHHYIO CTEKJISHHYIO TPYOKYy C ra3oM HarpeBaloT (CM. pUCYHOK). YUepe3 HeKoTopoe Bpems
TeMIeparypa raza B TOYKe 4 MOBBIIIAETCA. DTO MOXKHO OOBSICHUTH NEPEHOCOM 3HEPruM OT MecTa
HarpeBaHus B TOUKY 4

1. B OCHOBHOM IyTEM TEMJIONPOBOJAHOCTH

2. B OCHOBHOM IYTEM KOHBEKLUHU

3. B OCHOBHOM IYTEM JYyYHCTOTO TEINIOOOMEHa

4. TyTéM TerIoNpOBOAHOCTH, KOHBEKLIUHU U JIyYUCTOTO TEIJI00OMEeHa MPUMEPHO B paBHON Mepe




W neanbHbIil OJHOATOMHBIN T'a3 IEPEXOAUT U3 COCTOSAHUA | B cocTosHME 2 r i
(cM. muarpammy). Macca rasa He MensieTcs. Kak msMensiorcs mpu atom o6bém | 2
ra3a ¥ ero BHyTPEHHssl SHeprus?

JUig KaXk0¥ BETMYKHBI [1010EpUTE COOTBETCTBYIOIIMM XapaKTep U3MEHEHUS:

1. yBenuumBaercs |

2. yMEHBIAeTCs : -
0 T

3. He U3MEHSeTCS

3anummre B TaOIUILY BRIOpaHHBIE IUQPHI VI KKI0W (puszndeckoit BennuuHbl. L{ndpsl B oTBETE MOTYT
IIOBTOPATHCS.

O06BéM raza Buyrpennsis aueprus rasa
[Tpu mepexoze MOCTOSTHHOTO KOJIMYECTBA UICaTbHOTO Ta3a U3 COCTOSIHUSA | B Py,
cocTosiHue 2 00bEM rasza
1
0 T

1) TOCTOSIHHO yBEJINYHUBACTCS

2) TIOCTOSTHHO YMEHBIIAETCs

3) cHavana yMEHbBIIAeTCs, IIOTOM YBEIMUHBACTCS
4) cHayaja yBeNMYMBACTCS, IOTOM YMEHBIIACTCS

NneanpHBI OJHOATOMHBIN Ta3 MEPEXOJAUT W3 COCTOSIHUS 1 B cocrosiHue 2 (cM. amarpammy). Macca
ra3a He MeHsercsa. Kak u3MeHstoTcs mpu 3ToM 00bEM raza u BHYTPEHHSISI €r0 dHeprus?

J{nst KaXXA0M BEJTMYMHBI ONPEIETIUTE COOTBETCTBYIOIINI XapaKTep U3MEHECHUS:

1) yBenuuuBaeTCs

2) yMEHbIIIaeTcs

3) He U3MEHSEeTCS

3anumuTe B TaOIUIly BEIOpaHHbIE MUGPHI IS KXo Guznyeckor BennuuHbl. L{ludper B oTBeTE
MOTYT MTOBTOPATHCS.

OO0béM raza BHyTpeHHsIs SJHEprus raza

Vﬂ

[Ipu nmepexoje MOCTOSHHOTO KOJIMYECTBA UJICATHHOIO ra3a u3 coCTosHus 1 B 1
COCTOSIHUE 2 JaBlieHUE rasza (CM. pUCYHOK)

1) CHa4aJia YBCJINYHUBACTCS, IOTOM YMCHBIIACTCA
2) CHa4aJla YMCHbIIACTCA, IIOTOM YBCIINYNBACTCH
3) NMOCTOAHHO YMCHBIIACTCA

4) MOCTOAHHO YBCIMYNBACTCA




[TapunaneHO€ naBiIeHUE BOJSHOIO Iapa B KoMHare paBHo 2--103 Ila, a naBieHUE HACBHIIIEHHOTO
BOJITHOTO Tapa IIpHU Takoi ke temmneparype paBHO 4--103 Ila. YUemy paBHa OTHOCHUTENbHAS BIIAKHOCTb
BO3]lyXa B KOMHare?

TeruoBass mammHa 3a HUKT paboTel monydaer oT HarpeBarens 100 x/[x rterura, a otmaér
xonmommibHUKY 70 k. KakoB KIIJ[ aToit mammHb1?

Kpumepuu oyenueanusn.:

85 - 100 % npasunrvhbix 0meemos — 8blCOKULL YPOBEHb,
70 - 84% npasunvHbIX OMEENO08 — NOBLILUEHHDIU YPOBEH,
50 - 69% npasunvrbix omeemos — cpeoHuil ypoeeHs,
menee 50 % npasunbHbIX 0MEemos — HU3KULL YPOBEHb.

OmueHka «3aYTEHO» CTaBUTCS 0 UTOTAaM TECTHUPOBAHUS, €CIM OOYydJaroIMiics MoKas3al CpeqHUi
YpOBEHb U BbILIE (MpaBUIbHBIX OTBETOB 50 % U BhILIE).

OueHka «HE 3aUTEHO» CTABHTCSA IO HWTOraM TECTUPOBAHUS, €CIM OOyJarolmIuiics HE IO0CTHT
CpeaHero ypoBHs (IpaBWIbHBIX 0TBETOB MeHee 50 %).



