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1. MACIIOPT PABOYEM ITPOIr'PAMMBI YYEEHOM
JANCHUIIVINHBI®PU3NKA

1.1. OOnactp npuMeHeHUs padoyeil NporpaMmbl
PaGouas nporpaMma yueOHo TUCIUIUIAHBI ABIISIETCS YacThIO
0011e00pa3oBaTeIbHON MPOrpaMMbl B COOTBETCTBUU ¢ DenepanbHbIM rocyJapCTBEHHBIM
CTaHJIaPTOM CpeIHero (IIOJIHOT0) 00111eT0 00pa30BaHuUs.

1.2. Mecro y4eOHOMH AMCHUATITHMHBI B CTPYKTYpE OCHOBHOM
npogdeccuoHaIbHOI 00pa30BaTEeILHON POrPaMMBI.

JucuurninuHa BXOAUT B 0O0IIe00pa30BaTeNbHBIA YUEOHBIM IUKJI U SIBISETCA
JUCLUIUIMHON MO BBIOOPY M3 00s3aTeNbHBIX MpPEeAMETHBIX obnacteil. Ocoboe 3HaueHue
JUCLUIUIMHA UMEEeT pU (POPMHUPOBAHUU U PA3BUTHH CIEAYIOIUX OOIIMUX KOMIETEHIUI:

OK O01. BeiOupate cnocoObl pemieHus 3aaad  MNPOoPECCHOHATBHON
JNEATENbHOCTY MPUMEHHUTENBHO K PA3JIUYHBbIM KOHTEKCTAM;

OK 02. MHcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IOWCKA, aHaiu3a |
UHTEpIpeTanuu nHhopMaIuu, 1 MHPOPMAIIMOHHBIC TEXHOJOTHH VISl BHITIOJTHEHUS
3a/1a4 MpoheCCUOHAIBHON JIeATEIbHOCTH,

OK 03. [TnanupoBaTh ¥ peain30BbIBATh COOCTBEHHOE TIPO(PECCHOHATBEHOE U
JIMYHOCTHOE pasBuUTHE, MPEINPUHUMATENBCKYIO NEATEIbHOCTD B
npodeccruoHaIbHOM cdepe, UCOIb30BaTh 3HAHUS MO0 (PMHAHCOBOW I'PAaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX CUTYalUAX;

OK 04. DdbdexktnBHO B3aMMOACHCTBOBATH M PabOTaTh B KOJUICKTUBE H
KOMaH/IE;

OK 05. OcymecTBidaTh YCTHYHO M NUCBMEHHYI0 KOMMYHHUKAIIMIO Ha
rocyJapcTBeHHOM si3blke Poccuiickoit denepanuu ¢ ydeToM OCOOEHHOCTEH
COLIMATIBHOTO U KYJbTYPHOTO KOHTEKCTA;

OK 06. [TposiBisTH rpak aHCKO-TIaTPUOTHYECKYIO MO3UIIHUIO,
JEMOHCTPUPOBATh  OCO3HAHHOE TIOBEJACHUE HAa  OCHOBE  TPAJUIMOHHBIX
oOIIEYeIOBEYECKUX IIEHHOCTE, B TOM YHCIE C YYE€TOM TapMOHU3AIUU
MEXHALMOHAIBHBIX W MEXPEJIUTHO3HbIX OTHOLIEHUW, NPUMEHATh CTaHIAPTHI
AHTUKOPPYNIMOHHOI'O TIOBEICHUS,

OK 07. CopeiicTBOBaTh  COXpPaHEHHUIO  OKpYXKaroled  cpensl,
pecypcocOepeKeHnI0, MPUMEHATh 3HaHWS 00 W3MEHEHHHM KIWMaTa, MPUHIIUIIBI
OCepeXIMBOTO MPOU3BOACTBA, A(G(PEKTUBHO JEHCTBOBATH B  UYPE3BBIYANHBIX
CUTYyalusX;

OK 08. Ucnonw3oBath cpencTBa GU3MUECKONW KYIbTYpHI I COXpaHEHUS U
VKPEIUICHHsI 3JI0POBbSl B TMporecce Mpo(ecCHOHATbHON JeATEeNbHOCTH U
MOI/Iep KaHusI HEOOXOJUMOTO YPOBHS (DH3UIECKON MOATOTOBICHHOCTH;

OK 09. [Tlomp3oBaTthcsi  mpodecCHOHATBHOW  JOKYMEHTAIMed  Ha
rOCY/IapCTBEHHOM Y MHOCTPAHHOM SI3BIKaX».
dopmupoBaHKE U PA3BUTHE CICAYIOMINUX MPOPECCUOHATIBHBIX KOMITETCHITUM |

[1K 2.3. BbINOJHATH KaJaCTPOBYIO CHEMKY.



[1IK 3.1. Beinon#saTe padboThl o kapTorpado-reoe3uueckoMy 00eceyeHuo
TEPPUTOPHUIA, CO37aBaTh TpadUICCKUE MATCPUATIBL.

[IK 3.2. Mcnons30BaTh roCyAapCTBEHHBIE T€OIE3NYECKUE CETH U UHBIEC CETH JJIA
MIPOU3BOJICTBA KapTOrpado-reoie3nueckux pador.

[1IK 3.4. Onpenensitb KOOPAUHATHI TPAHUI] 36MEIBHBIX YYACTKOB M BBIYUCISATHh UX
TUTOLIAHN.

[1K 3.5. BbInonHATh MOBEPKY U FOCTUPOBKY I'€OAE3NUECKUX MPUOOPOB U HHCTPYMEHTOB

1.3. Heau u 3agauu yuyeOHOU JTMCHUIJIMHBI — TPeOOBAHUSI K pe3yJbTaTam
OCBOCHUS IMCIUTIIUHBI.

PaGouas nporpaMmMa opueHTHPOBAaHA HAa JOCTHXKEHUE CIICAYIOMINX LeJIei:

— OCBO€HHe 3HAHUH 0 PYHIaMEHTANIbHBIX (U3UYECKUX 3aKOHAX U MPHUHIUIIAX,
JIeXKAIMX B OCHOBE COBPEMEHHOM (DU3MYECKOM KapTHHBI MHUpPa; Hanboliee BaKHBIX
OTKPBITUAX B 00NacTH (PU3MKH, OKa3aBIIMX OIpPEACIAIoNIee BIUSHUE HAa pa3BUTHE
TEXHUKHU U TEXHOJOTHH; METOAAX HAYYHOTO MTO3HAHUS TPUPOIBI;

— OBJIaJIeHMe YMEHMSIMU TIPOBOJIUTH HAOIONCHUS, TIJIAHUPOBATh U BBHITIOJIHATH
AKCIEPUMEHTBI, BBIIBUTATh THUIIOTE€3bl U CTPOUTHh MOMAEIH, MNPUMEHATH MOJYyYCHHBIE
3HaHUS MO (u3uKe sl OOBSICHEHUs] Pa3HOOOPa3HbIX (PU3MUECKUX SIBICHUM M CBOMCTB
BEUIECTB;  IMPAKTUYECKOrO  HUCIONB30BaHUA  (PU3MYECKUX  3HAHUN;  OIEHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOI HH(pOpMAIIH;

— pa3BUTHE II03HABATEJIbHBIX WHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM B mpolecce MNpUOOpeTEeHUs 3HAHUW U yMEHUH 10 (uU3HKEe C
UCIIOJb30BAaHUEM  Pa3jMYHbIX  HCTOYHHUKOB  HMH(OpMAllMM U  COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJOTHH;

— BOCHUTAaHMe YOEKJIEHHOCTH B BO3MOXKHOCTH TMO3HAHMS 3aKOHOB TPUPOIbI;
UCIIOJIb30BaHUs JTOCTHKEHUNM (PU3UKU Ha OJaro pa3BUTHs YEJIOBEUYECKON IMBHIM3AIINM;
HEOOXOJMMOCTH COTPYIHHYECTBa B IMPOILIECCE COBMECTHOTO BBIMOJIHEHMS 3ajad,
YBOXUTEIHFHOTO OTHOIIEHUS K MHEHHMIO OINIMOHEHTa TMpU OOCYXKICHHH mpobiemM
€CTECTBEHHOHAYYHOIO COAEpPKaHMs; TOTOBHOCTH K MOPAJIbHO-3THUYECKOM OLIEHKE
WCIIOJNIb30BAaHUSI HAy4YHBIX JOCTMIKEHUW, 4YyBCTBA OTBETCTBEHHOCTH 3a 3allUTY
OKpPY aIoIlel Cpelbl;

— HNCNOJb30BaHHE TNPHOOPETeHHBIX 3HAHWI W YMEHHWHl Uil penieHus
MPAKTUYECKUX 3a/a4 MOBCEIHEBHOM XU3HU, oOecriedeHusi 06e30MacHOCTH COOCTBEHHOM
KU3HH, PAlUOHAJILHOTO MIPUPOAOIIOIB30BAHUS U OXPAaHbl OKPYKAOIIEH CPEIbI.

OcBoeHHME conepkaHus ydyeOHOW  JaucHUIUIMHBI «®DPu3mka»  obecrieunBacT
JTOCTHKCHHE CTYJICHTaAMH CJICAYIOIHNX Pe3yJIbTaToB:

® IUYHOCHHbBIE PE3)Y/ITbIMambl OMPAIHCAIOM .

1) poccuiickyro Ipa)IaHCKYI0 HJIEHTUYHOCTb, MAaTPUOTU3M, YBAaXXEHHE K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH niepes PonuHOM, ropaocTy 3a CBOU KpaH, CBOIO
Poauny, npoiioe u HacTosIee MHOIOHALMOHAJIBHOTO Haponaa Poccun, yBakeHue
rOCyJIapCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, TuMH);



2) rpakJIaHCKy10 MO3UIINI0 KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHAa POCCUICKOTO
oOlecTBa, OCO3HAIOLIETO CBOM KOHCTUTYIMOHHBIE TIpaBa M OOS3aHHOCTH,
YBXKAIOIIETO 3aKOH U MPaBOIMOPSAOK, O0JIa/IaloIIero 4yBCTBOM COOCTBEHHOTO
JIOCTOUHCTBA, OCO3HAHHO NPUHUMAIOIIETO TPAJUIIMOHHBIE HAlMOHAJIBHBIE W
00I11eYeI0BeYeCKHE TYMaHUCTUYECKHUE U IEMOKPAaTHIECKHE IEHHOCTH;

3) TOTOBHOCTH K CITy>KeHUI0 OTEYEeCTBY, €ro 3alIUTe;

4)chOopMHPOBAaHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOLIECTBEHHOH MPakTUKHU, OCHOBAHHOI'O Ha JMAJIore
KyJbTYp, a TaKKe pa3InyHbIX (JOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MecTa B MOJIUKYJIbTYPHOM MHPE;

5) chopMHPOBaHHOCTH OCHOB CaMOPa3BUTHSI U CAMOBOCIIUTAHUS B COOTBETCTBUU C
OOIIeYENIOBEYECKUMH IIEHHOCTSIMM M HUJealaMH TIpaXkJaHCKOro 0O0IlecTBa;
TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOATEIbHOM, TBOPYECKOW M OTBETCTBEHHOM
NeSITeIbHOCTH;

6) ToJepaHTHOE CO3HAHHME WM TOBEJCHHUE B MOJHUKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH JMAJOT C JPYTMMH  JIIOJbMH, JIOCTHTaThb B  HEM
B3aMMOIIOHUMAHUs, HaXOJAWTh OOIIHE IEIH U COTPYJAHUYATH I UX JOCTHIKCHUS,
CIIOCOOHOCTh ~ TPOTHUBOCTOSTH  HJCOJIOTHH  3KCTpPEMH3Ma,  HalMOHAIHM3Ma,
KceHO(POOWH, JTUCKPUMHUHAIMK 110 COIMAJIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM TIPU3HAKAM W JPYTMM HETaTHBHBIM COLMAJIbHBIM SIBJICHUSIM;
(ITonmyHKT B penakuuu, BBEJACHHOU B neiicTBue ¢ 7 aBrycra 2017 roga npukazom
Muno6puayku Poccuu ot 29 utons 2017 roga N 613.

7) HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMH, JAETHMH MIIJIIIETO BO3pacTa,
B3pPOCJIBIMHU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHo-
UCCIIEIOBATENIbCKOM, MPOSKTHOM U JPYTUX BUJAX NEATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHKE U MOBEACHNE Ha OCHOBE YCBOCHUS
00IIIeUYeI0BEYECKUX LIEHHOCTEN;

9) TOTOBHOCTPH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
Ha MPOTSHKEHUU BCEH )KU3HU; CO3HATENILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCHEIIHON MpodeccnoHaIbHON U 00IIECTBEHHOM
NEeSTETbHOCTH;

10) scTeTnyeckoe OTHOMICHUE K MUPY, BKJIFOUAst 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIICHHIA,

11) npuHATHE U peaTU3aIUI0 IICHHOCTEH 3I0pPOBOT0 U 0€30MmacHOro oopasa
KHU3HH, TOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHUSIX
CTIIOPTHBHO-03I0POBUTEIILHON JCSITEILHOCThIO, HEPUSATHE BPEIHBIX IPUBBIYCK:
KypeHUsl, YIIOTPEOJICHHSI aJIKOT0JIs, HAPKOTHKOB;



12) GepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3NUECKOMY U
MICUXOJIOTUYECKOMY 3/I0pPOBbIO, KAKCOOCTBEHHOMY, TaK U APYTUX JIIOJIEH, YMEHHE
OKa3bIBaTh NEPBYIO MOMOIIIb;

13) oco3HauHbIi BEIOOP Oyayiiei npodeccu U BOZMOXHOCTEHN peain3aiuu
COOCTBEHHBIX KU3HEHHBIX JIAHOB; OTHOIIECHUE K MPOodhecCUOHATbHON
NESITETLHOCTH KaK BO3MOXKHOCTH y4aCTHS B PEIICHUH JIMUYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIICHAIIMOHATBHBIX MPOOIIEM;

14) cdhopMHPOBAHHOCTH SKOJOTUUECKOTO MBIIIICHUS, TOHUMAaHUS BIUSHUS
COIMATbHO-9KOHOMHUYECKHUX MTPOIIECCOBHA COCTOSTHUE TPUPOTHON M COLIMATBHOM
cpebl; MPUOOpPETEHNE OMBITAa SKOJIOTO-HAMIPABICHHON JIEATEbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHE K CO3JAHHI0O CEMbH HAa OCHOBE OCO3HAHHOTO
NPUHATUA ~ LIEHHOCTEUW CEMEWHOW JKU3HH.

* Memanpeomemuble pe3yibmanmol.

— HCIIOJIb30BAHME PA3UYHBIX BHJIOB IO3HABATCIIBHOW JCSATCIIBHOCTH IS
penieHus (GU3MUECKUX 3a7a4, IPUMEHCHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOICHMS,
OIMCaHUs, U3MEPEHHMSI, SKCIICPUMEHTA) Il U3YUCHHS PA3IMYHBIX CTOPOH OKpPYKaIOIICH
JCWCTBUTENBHOCTH;

— WCTOJNB30BAHWE OCHOBHBIX WHTEIUICKTyaJbHBIX  OINEPalUid: MOCTAHOBKH
3amaun, (OPMYJIUPOBAHHUS THIIOTE3, aHAIM3a M CHUHTE3a, CpaBHEHUs, O00OOIICHUS,
CHCTEMaTH3all¥, BBISBICHUS MPUYMHHO-CIICACTBEHHBIX CBS3€H, IOWCKAa AaHAaJIOTOB,
(dbopMyIIMpOBaHUsT BBIBOJOB ISl U3YUYSHHsI Pa3IUYHBIX CTOPOH (PH3MUECKUX OOBEKTOB,
SIBICHUA W TIPOIIECCOB, C KOTOPBIMH  BO3HHUKAET HEOOXOMUMOCTH CTAJIKHBATHCS B
npodeccronanbHOM chepe;

— yMEHHUE TeHEPHPOBATh HICH W OMPEACIATh CPEIACTBA, HEOOXOMMMBIC UIST MX
peanzanuu;

— YMEHHUE HCIIONB30BaTh PAa3IMYHbIC MCTOYHHMKHU I TIOMY4YCHHS (DU3MUYECKOU
WH(pOpMaIINHU, OIICHUBATh €€ JIOCTOBEPHOCTH;

— yMEHHUE aHAJTU3UPOBATh U MPEJACTABIATH HHPOPMAIUIO B Pa3JIUYHBIX BUIAX;

— yMeHHWe MyOJWYHO TMPENCTABISTh PE3YJIbTaThl COOCTBEHHOTO HWCCIICIOBAHMS,
BECTH JUCKYCCHUHU, JIOCTYITHO M TapMOHHMYHO cO4YeTas CoicpKaHue ©  (HOPMBI
MpeCTaBIsIeMOi HH(POPMAIIHH;

* npeomemuble pe3yibmantol’

— cOpPMHUPOBAHHOCTH MPEACTABICHUNA O POJIU U MecTe (GU3UKH B COBPEMEHHOM
HAyYHOW KapTUHE MUpa; TOHUMaHWE (U3HUECKON CYIIHOCTH HAOIIOAaeMbIX BO
Bcenennoii siBnenuit, ponu ¢u3ukd B (HOPMUPOBAHUM KPYyrozopa U (pyHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa IS PEIICHHsI MPAKTUYECKUX 3a]1ay;

— BIIAJICHHE OCHOBOITOJIATAFOIIIMH buznueckuMu MOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMU;

— YBEpPEHHOE HCIIOJIb30BaHKUE (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIUKH,

— BIAJICHHE OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHUS, HCIIONb3YEeMbIMH B
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(usuke: HaOIIOICHUEM, ONMCAaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM,;

— yMmeHHsl 00palaTbiBaTh pe3ysIbTaTbl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTD
MeX1y (U3NYECKHMMH BEJIMYMHAMH, OOBSCHATH IOJNyYEHHBbIE PE3yJbTaTbl U  JENATh
BBIBO/IBI;

— c(QOpMHPOBAHHOCTh YMEHUS pPeIIaTh (PU3HUECKHUE 3a0a4H;

— CcQOpPMHPOBAHHOCTH yYMEHMSI HPUMEHSTh IOJyYEHHbIE  3HAHUS IS
0ObsSICHEHHS! YCIIOBUM MPOTEKaHUs (PU3NYECKUX SBJIECHUHN B MPUPOAE, MPOPECCUOHATBHON
chepe 1 171 NPUHATHS IPAKTUYECKUX PELICHUI B TOBCEIHEBHOM KU3HU;

— ¢chOpPMHPOBAHHOCTh COOCTBEHHOW MO3UIMU IO OTHOIIEHUIO K (hHU3UYECKOI
uH(pOpMaLIY, TOTy4aeMOi U3 pa3HbIX HICTOUHUKOB.

1.3. KonuvecTBO 4acoB HA 0cBOeHHe padoueil mporpaMmbl y4eOHOI
AUCUMIJIMHBI.

O6mwmit 00bem oOpazoBaTenbHON Tporpammel 184 yacoB. PaGora oOyuaromuxcs
BO B3aUMOJIECTBUH ¢ npenoaasarenem 160 yacos

2. CTPYKTYPA Y COAEPKAHUE YYEBHOM JUCIHUIIJINHBI

2.1. O6beM y4eOHOI TUCHMILUIUHBI U BUAbI y4e0HOH PadoThl

Buja yueOHoii padoThI KoJsm4yecTBO yacoB

O01uii 00beM 00pa3oBaTeILHOI MPOrPaMMBbl 184

PaGora o0yyarommxcsi BO B3aUMO/IeliCTBHU ¢ MpenojaaBareieM 160

B Tom yucae:

JlaGopaTopHbIe 3aHATHUS 30
[TpakTudeckue 3aHATUS 32
[ToaroTroBka K sK3aMeHy 8
HroroBas arrectanusi B popMe IK3aMeHAa 24
CamocrosTenbHas paboTa 18

DK3aMeH 6

2.2. TemaTu4yeckuii IVIaH U coJepKaHue y4eOHOI TUCHUILINHBI DPU3NKa

HanmenoBanue | Coaep:kaHue y4eOHOro MaTepuaJa, O6bem | Koabl
pa3esioB U TeM | JIa0OpaTOPHbIE U MPAKTHYECKHE 3aHATHS , | YACOB | KOMIIETeH
caMocCTofiTeJIbHAsI padoTa yyanerocs i 1
JIMYHOCTH
bIX
pe3yJbTa
TOB,
¢popmupo
BAHUIO
KOTOPBIX
crocodcT
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ByeT
3J1eMEHT
nporpam
MBI

BBenenue
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ConeprkaHue yueOHOro MaTepuaa;

JIP 1-
JIP15, OK
01-OK 09

1. ®usuka — Hayka o npupoje. dusnka
u TexHuka. Gusnyeckue 3aK0HbI U
TPAHUIBI X TPUMEHUMOCTH.
OCHOBHBIE ATallbl Pa3BUTHUSI HAYYHOM
KapTuHbl Mupa. CoBpeMeHHas
Hay4Has KapTUHA MUDA.

2. N3yuenue rocy1apcTBEHHbBIX
cuMmBoIOB Poccutickon @Penepanun.
O0o3HaueHNUsT U €OUHULBI
buszndeckux BenuuuH B CH.
IInoTHOCTH BeliecTBa

3. IpakTnyeckoe 3ansaTue Ne 1.
Pemenwne 3amay Ha HaX0XKICHNE
Macchl, 00bEMa, MIIOTHOCTH
BemiecTBa. [lepeBos BeM4uH B
cucremy CH (perieHre npuMepoR).

4, JlabopaTopHoe 3ansTue Ne 1.
N3yuenwne 3Be31H0TO HEDA C
MTOMOIIBIO TTOJIBUKHOM KapThl.

S. JlabopaTopHoe 3ansitue Ne 2.
Onpenenenne MIOTHOCTH TBEPIbIX
BEIIICCTB.

Pazgen 1. MexaHuka ¢ 3JieMEHTAMH TE€OPHUHU

OTHOCHUTECJIBHOCTH

14

Tema 1.1.
Kunemaruka

Conepxanue yaeOHOT0o MaTepuaia;

JIP 1-
JIP15, OK
01-OK 09

1. MexaHn4yecKoe JTBHKCHUE.
OTHOCHUTENLHOCTD JBMKEHHUSL.
CucreMa otrcuéra. DIEeMEHTHI
KHHEMATHKU MaTepUaIbHON TOYKH.

2. IIpakTHyeckoe 3ansiTue Ne 2.
Pemienne 3amau Ha HaXO0XKIEHUE
MepeMeIeHus, CKOPOCTH,
YCKOPEHHUSI IPU PaBHOMEPHOM
MPSIMOJIMHEHHOM JIBHKEHHE.




OKCIIEpUMEHTAIBHBIE OCHOBBI
CIIeLIUaJIbHOU TEOPUHU
OTHOCUTENIBHOCTH. IlocTynaTsl
OitHmTeliHa. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU COOBITHH.
OTHOCUTENBHOCTD MOHATUI JJINHBI
Y IPOMEKYTKA BPEMEHH.

Tema 1.2. Conepxanue yueOHOro MaTepuaa;

JAunamuka

JIP 1-
JIP15, OK
01-OK 09

OcHoBHag 3agaya fuHaMuku. Cuoa.
Macca. 3akonsl Herotona. Ilonstue
PENATUBUCTCKON MaCChl
(3aBUCUMOCTB MacChl OT CKOPOCTH).
3akoH BcemupHoro tarorenus. Bec
TE€Ja U HEBECOMOCTD.

IIpakTHyeckoe 3ansiTue Ne 3.
Pemenue 3aga4u Ha 3aKOHBI
Hpiotona, 3akon BecemupHnoro
TATOTCHMUSL.

Tema 1.3. Coneprxanue yueOHOTO MaTepHaa:

3aKO0HBI
COXpaHeHUsl B

JP 1-
JIP15, OK
01-OK 09

MEXaHUKe 1.

Nmnynbe Tena. 3aKoH COXpaHEHUs
HMMITYJIbCa B KJIACCUYECKOU U
peNATUBUCTCKON MexaHuke. Pabora
A MOIITHOCTEL. MexaHudeckas
SHEPrus U €€ BUJIbl. 3aKOH
COXpPAHEHMUS SHEPTHUHU.

IIpakTHyeckoe 3ansiTue Ne 4.
Pemenne 3amau no reopun
OTHOCHUTEJIIbHOCTH Ha HAXO0XKJICHHUE
Macchl 1 UMITYJIbCa TENa.

Pa3znen 2. MouiekyJsipHasi pU3NKa 1 TEPMOJANHAMMKA

42

Tema 2.1. OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH
TEOPUH

Conepxanue yaeOHOro MaTepuaia:

JIP 1-
JIP15, OK
01-OK 09

OCHOBHBI€ ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUHU CTPOCHUS BEIIECTBA U UX
OITBITHOE 0OOCHOBAHUE.
Huddysusa. bpoyHosckoe
nBkeHre. CUIIbI MOJICKYJISIPHOTO
B3anMoaercTBud. Kunetndeckas




Y NIOTEHUMAIbHAS YHEPT U
MOJIEKYJ. ArperaTHOe€ COCTOSTHUE
BelecTsa. Msmepenue ckopoctu
JBHOKEHUSI MOJIEKYJ raza. OmnbIT
[ITepHa.

Macca u pazMepbl MOJIEKYIL.
KonundectBo BemecTBa. MoJb.
[ToctostnHast ABorazpo u
nocrosiHHas Jlommuara.

IIpakTHyeckoe 3ansiTue Ne S.
Pemenue 3agau Ha HaXOKICHHUE
KOJWYESCTBA BEIIIECTRA,
KOJINYECTBA MOJIEKYJ, MOJISIPHOM
MaCChl, MaCChl OJTHOM MOJICKYJIbI
BCIIICCTBA.

XapakTepucTUKa ra3000pa3HoOro
cocTosiHuA BemlecTBa. Yncio
CTOJIKHOBECHHH M JIJIMHA
CBOOOJIHOTO TIpoOera MOJICKYJI B
raze. JlaBieHue rasa.
Manowmetpsl. [loHsiTHE BakyyMa.
Mex3Be31HBIN Ta3.

Wneanpuelii raz. OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-
KMHETUYECKON TeOpUHU
ujeanbHOro raza. Temmeparypa
KaK Mepa CpeHEN KHUHETHYECKOU
SHEPIrUU JIBUKEHUS MOJIEKYIL.
AOGCOIOTHBIN HYIIb.
TepMmoauHamMuueckas mKajia
TeMIIepaTyp.

CBsi3b MEXIy TEMIIEPATypOu U
KMHETUYECKOW SHEPTrUEN MOJIEKYII
raza. [locrosganas bonpMana.
TepMoauHaAMUYECKHUE TTapaMeTPbl
raza. OObeTMHCHHBIN ra30BBIH
3akoH. [[pumenenune o0béMa raza
K HOpMaJIbHBIM YCJIOBHSIM.

MomnsipHasi ra30Basi HOCTOSIHHAS.
VYpaBuenue Kianeipona —
Menpeneesa. [InotHOCTB
BellecTa. M3omnponeccs u ux
rpaduKu.

JlaGoparopHoe 3anusitue Ne2.
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[IpoBepka 00bEAMHEHHOTO
ra30BOro 3aKOHA.

9. | IpakTu4eckoe 3ansaTHe Ne6.
Pemenue 3a1au Ha ra3zoBbie
3aKOHBI.

10. | CamocTosiTesIbHAR padoTa.

Pemenue 3a1a4 Ha U30MPOLIECCHI,
00BbeIMHEHHBIN Ta30BBIM 3aKO0H,
ypaBHeHue Knaneipona-
MenneneeBa, rpaduku
M30ITPOLIECCOB.

Tema 2.2. OCHOBBI
TEPMOIAMHAMHUKH

Copeprxanue yueOHOro MaTepHaa:

JIP 1-
JIP15, OK
01-OK 09

BryTtpeHHsis sHEpTHs UacaIbHOTO
raza. PabGora raza npu u3MeHeHUu
ero oobema. GU3NUECKUN CMBICT
MOJIIPHOM Ta30BOW MOCTOSHHOM.

[TepBoe HauagO TEPMOJTUHAMUKH.
[IpumeHneHue epBOro Havajga
TEPMOAUHAMUKHU K H30TIPOIIECCaM.
AnnabaTHbIN TIpoIiecc.

CamocTosiTesibHasi padora.
Pemenue 3aau Ha MpUMEHEHHE
NEPBOro Hauajga TePMOAMHAMUKH B
TEIJIOBBIX MPOIECCaX.

Tema 2.3. Arperatubie
COCTOSIHUSA BellecTBa
U (pa3oBbIe NMepexoabl

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 09

[TonsiTue ¢asspl BemecTra.
Haceimennsiii map u €ro CBOMCTBA.
B3aunmonetictBue atMmochepsl U
ruapocdepsl. Kunenwue.
3aBUCUMOCTH TEMIIEPATypPhl
KHTICHUS OT JaBJICHUS.
Kputnueckoe cocrosinue
BemecTBa. [lorstue 06 armocdepe
TJIaHET.

Bnaxxnocts Bo3ayxa. Touka pochl.
[Tpubops! 18t onpeieneHust
BJIQXKHOCTH BO3/lyXa.

JlabopaTopHoe 3ansiTHe Ne 3.
OnpeneneHne OTHOCUTEIIBHOU
BJI&JKHOCTH BO3/1yXa.
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4. | IlpakTuueckoe 3ansitue Ne 7.
Pemenne 3amau Ha onpeneneHue
a0COJIFOTHOM ¥ OTHOCUTENIBHOU
BJIQYKHOCTH BO3]1yXa, TOUKHU POCHI.

5. | XapakTepHuCTHKa KUAKOTO
COCTOSIHMA BellecTBa. biavxaun
NOPSIIOK B PACIOJIOKEHNH
Mozekyil. [loBepxHocTHOE
HaTspkeHre. CHhila TOBEPXHOCTHOTO
HATSKEHUSI. DHEPIrus
MOBEPXHOCTHOTO CJIOS )KMJIKOCTH.

6. | CmauuBanue. KanuuisspHOCTb.
Kanumisipasie sBiI€HUS B IPUPOIE
U TEXHUKE.

7. | JJabopaTopHoe 3aHsiTHe Ne 4,
Onpenenenue kodpdunneHta
MOBEPXHOCTHOT'O HATSKCHUSI BOJIBI.

8. | CamocTosiTeIbHASI padoTa.
N3yyenuem marepuana no teMe
Kpucrannuueckoe u amopdnoe
COCTOSIHUS BellecTBa. JlanpHui
MOPAAOK. THUIBI CBSI3EH B
KpucTauiax. Bunbl
KPUCTAJUIMYECKUX CTPYKTYP».

Pa3znesn 3. OCHOBBI JIEKTPOAUHAMMUKH

72

Tema 3.1.
JJIeKTpUYecKoe MmoJie

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 09

1. | IlonsiTue 006 PMEKTPUIECKOM TOJIE
Y €r0 YaCTHBIX NPOSBICHUSIX.
MarepuanbHOCTb
AIEKTPOMArHUTHOT'O TOJISI.
SIBiIeHUE BNEKTpU3aLUHU TEIL.
DNEeKTpUYECKU 3apsi. 3aKOH
COXpaHEHHs 3apsiaa.
B3anmopelicTBrue TOYEUHBIX
3apsiioB. 3akoH KynoHa.
DJNeKTpUUecKas MOCTOSIHHASL.

2. | DnexTpuuecKoe MoJie U ero
HaIpsH>KEHHOCTH. [[puHImMn
CyNepHO3ULIUH MOJEeH TOUSUHBIX
3apsiioB. ['paduueckoe
M300pakeHUE MOJIeH TOUYESUHBIX
3apsi/ioB.
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3. | [IpakTnyeckoe 3ausaTue Ne 8.
Pemenue 3amau Ha 3akoH Kyinona,
HANPSLDKEHHOCTD AJIEKTPUUECKOTrO
noJis U rpaduueckoe u3o00paxeHue
JJIEKTPUYECKUX TIOJIEH.

4. | Pabora o nepemMenieHuro 3apsa,
coBeplIacMas CUIIaMu
anexTpuyeckoro noiis. [lorennuan
Y Pa3HOCTh MOTEHIMATIOB. CBs3b
MEXy HAPsHKEHHOCTHIO U
Pa3HOCTHIO TOTEHLIUAJIOB.
DKBUMOTEHIMATbHBIC
MOBEPXHOCTH.

5. | [IpoBOAHUKH U TUDTIEKTPUKH B
AIEKTPUYECKOM II0JI€.
JludnexkTpuyeckasi IPOHUIIAEMOCTD
cpenbl. DJIEKTPOEMKOCTb. Y CIIOBUS,
OT KOTOPBIX 3aBUCUT
aMeKTpoeMKocTh. KoHaeHcaTopsl
UX COCAMHEHUS. DHEPTHUs
AIEKTPUYECKOTO MOJISL.

6. | IlpodeccuonaabHoe
OPUEHTHPOBAaHHOE COJlep:KaHue
(comeprkaHue NMPUKJIATHOTO
moayJs): [lpakTuyeckoe 3ansTHe
Ne 9. Pemrenue 3agad Ha
MOTEHIIMAJ AJIEKTPUIECKOTO MOJI,
CBSI3b MKy HANPSHKEHHOCTHIO U
Pa3HOCTHIO MOTEHIIUATIOB,
AIIEKTpUUECKAsi EMKOCTh
IPOBOIHHKA.

IIK 2.3,
3.1, 3.2,
3.4,3.5

7. | CamocTosiTe/ibHAs padoTa.
Hayuutcsi naBath CpaBHUTEIBHYIO
XapaKTEPUCTUKY DIEKTPHUUECKUX
CBOWCTB TUDJICKTPUKOB U
MPOBOJIHUKOB B 3JIEKTPUUYECKOM
nosie. OOBSICHATD (PU3HIECKYIO
IPUPOY NOJISIPU3ALIUU
JIUAJIEKTPUKOB.

Tema 3.2. 3aK0HBI
MOCTOSHHOI'0 TOKA

Conepxanue yaeOHOro MaTepuaia:

JIP 1-
JIP15, OK
01-OK 09

1. | ®usnyeckre OCHOBBI
MIPOBOAMMOCTH METAJIJIOB.
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IToCTOSAHHBIN 2IEKTPUYECKUN TOK U
€ro XapakTEPUCTUKU. Y CIOBHUS,
HEOOXOIMMBIE /1J11 BO3SHUKHOBEHUS
TOKa. DJIIEKTPOJABUKYILAsI CUIIA.
3akoHbl OMa JJ1s1 y4acTKa LUENH U
JUIS 3AMKHYTOM LIETIH.
[IpoBOIMMOCTB U COPOTUBJICHHUE.

ConpoTuBieHue KaKk
AJIEKTpUYECKash XapaKTEPUCTHKA
pesucropa. 3aBUCUMOCTh
COMPOTHUBJICHUS PE3UCTOPA OT
Temreparypsl. [loHsTue o
CBEPXITPOBOJIMMOCTH.

[TocnenoBarenbHOE, TApaIEIbHOE
¥ CMEIIaHHOE COCTMHEHUE
norpedutenei sueprun. Padora u
MOIITHOCThH TIOCTOSTHHOT'O TOKA.
3akoHn Jxoyns - JleHia.

JlaGopaTropHoe 3ansiTue Ne 5.
Omnpenenenne TePMUIECKOTO
Ko2(PUIIMEeHTa COTTPOTUBIICHUS
MEIH.

JlaGopaTropHoe 3ansiTue Ne 6.
Onpenenenue I/1C 1 BHYTpEHHETO
CONPOTUBIICHUSI UCTOYHUKA
AJIEKTPUYECKON SHEPTHH.

IIpakTHyeckoe 3ansiTue Ne 10.
Pemenue 3ama4d Ha pacueT ueneu
IIOCTOSSHHOTI'O TOKa.

JlabopaTopHoe 3ansaTue Ne 7.
Onpenenenue yaeabHOTO
COTPOTHUBJICHUS TPOBOTHUKA.

CamocTosiTeqibHas padora.
Pemenne 3a1a4 Ha npUMeHEHUE
dbopmyi pabOTHI, MOIITHOCTH U
3akoHa J[xoyis-JIeHna.

Tema 3.3.
DJIeKTPUYECKHI TOK
B Pa3JIMYHBIX cpeaax

Conepxanue yaeOHOro MaTepuaia:

JIP 1-
JIP15, OK
01-OK 09

DNEKTPUYECKU TOK B
ANEKTPOIUTAX. DIAEKTPOIIN3.
ITepBolii 3axoH Dapajes 1
AIEKTPOJIU3A.

Bropoii 3akon @apanest aist
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anekrTpoausa. [Ipumenenue
JJIEKTPOIN3a B TEXHUKE.

2. | JlabopaTopHoe 3ansTHe Ne 8.
Onpenenenue
AIEKTPOXUMHUYECKOTO SKBUBAJICHTA
ME/IH.

3. | DnexTpuveckuil TOK B ra3ax.
CamMocTosATeNnbHbIN U
HECaMOCTOSATEIbHBIN pa3psiibl.
[Tna3ma. DaeKTpUYECKU TOK B
BaKkyyme. TepMOdJIeKTpOHHAas
OMUCCHSL.

4. | CamocrosiTejibHasi padoTa.
Pemenue 3aiau Ha npUMeHEHHE
3akoHOB Dapanes ns
JIEKTPOJIN3A.

5. | CamocrosiTesqibHasi padoTa.
N3ydeHne cyTd TepMO3JIEKTPOHHON
SMHUCCHUH, CBOICTB 3JEKTPOHHBIX
IIyYKOB, yCTPONCTBA U IPUHIUIIA
JIEVUCTBUS SJIEKTPOHHO-JTYYEBOMN

TPYOKH.

Tema 3.4.
MarauTHoe moJie

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 09

1. | OTkpbITHE MATHUTHOTO TOJIA.
[TocTosiHHBIE MAaTHUTHI U
MarHuTHOE TMOoJIe 3eMJIH.
['paduueckoe nzobpakeHue
MAarHuTHBIX noJieu. [Ipasuno
IPaBOTO BUHTA.

2. | B3aumogeiictBue TokoB. Crna
B3aUMOJICHCTBHS TTapalICIbHBIX
TOKOB. MarHuTHas MPOHUIIAEMOCTD
CpEbl.

3. | JleficTBHe MarHUTHOTO TTOJIS Ha
MPOBOJHUK C TOKOM. 3aKOH
Awmriepa. MarautHast THIYKIAS.

4. | IlpodeccuonagbHoe
OPUEHTHPOBAaHHOE COAEP:KaAHUe
(copep:xaHHMe NPUKIATHOTO

I1IK 2.3,
3.1, 3.2,
3.4,35
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monayJis): [IpakTudyeckoe 3ansATne
Ne 11. Pemienune 3anau Ha
MarHUTHYIO OPOHUIIAEMOCTh
CpEebl, UHIYKIIUIO MAaTrHUTHOT O
T10JI TOKOB, CHJIY B3aUMOJIEUCTBUSA
NapayIeIbHbIX TPOBOJHUKOB C
TOKOM, CHUJTy AMIiepa.

5. | Pabora npu nepemenieHun
MPOBOJAHUKA C TOKOM B MarHUTHOM
noJjie. MargauTHBIN TIOTOK.

6. | Hampsi>keHHOCTh MarHUTHOTO TTOJIS.
MarautHabsie CBOMCTBA BEIIECTBA.
[Tonstue ['ucrepesuca.

7. | JleiicTBHEe MarHUTHOTO TOJIS Ha
JOBYOKYIIMiica 3apsan. Cuna
JlopeHna. [IpuxeHue 3apsKEHHON
YaCTHIIBI B MATHUTHOM IIOJIC.

8. | IpakTuyeckoe 3anaTue Ne 12.
Pemenue 3aay Ha HANPSHKEHHOCTh
MarHUTHOTO TOJISI MAKPOTOKa,
paboTy cuin AMIiepa, MarHUTHBIH
noTOoK, cuity JlopeHna.

Tema 3.5.
DJIeKTPOMATHUTHAS
HHIYKIHSA

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 09

1. | IloTokocuenienue u
WHJIYKTUBHOCT.
DJIEKTPOMAarHUTHAS UHIYKIIHSL.
OJ1C uHAYKIIUM, BOZHUKAIOIIAS B
MPSIMOJIMHEHHOM MPOBOJAHUKE TIPH
€ro IBMKEHUU B MAarHUTHOM IIOJIE.
[IpaBuio npaBou pykKH.

2. | IpakTudeckoe 3anaTue Ne 13.
Pemenne 3amau Ha HaXO0XKJICHUE
IToToxocueruieHus,
WHJIYKTUBHOCTH, 3HaueHus DJ1C
WHIYKIIMY, BOBHUKAIOIIEH B
MPSAMOJMHENHOM MTPOBOJTHUKE MPU
ero ABMKCHUU B MAarHUTHOM IIOJIC.
[IpuMeHeHue mpaBuiIa IpaBou

pYKH.

3. | Ombitel ®apanes. 3aKoH
AJICKTPOMArHUTHON MHIYKITHH.
[IpaBuno Jlenna.
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4. | IlpakTnyeckoe 3ausaTHe Ne 14,
Pemenne 3aau Ha onpeneneHue
OJC naaykuuu. [Ipumenenne
3aKoHa JIeHna 11 onpeneeHus
HaIlpaBJICHUs UHAYKIHOHHOTO
TOKA.

5. | Ilonstue 06 3n€KTpOMArHUTHON
teopun Maxkcseina. Buxpesoe
ANEKTPUYECKOE MOJIE.
OTHOCHUTENbHBIN XapaKTep
ANEKTPUYECKUX U MarHUTHBIX
TIOJIEH.

6. | Camounnaykius. 2J1C
CaMOUHIYKIINH. MHAYKTUBHOCT.
DHeprus MarHUTHOTO TIOJISL.

7. | lIpakTHu4eckoe 3anaTue Ne 15.
Pemenue 3agau mo remMam
«Buxpesbie Toku. I/1C
CaMOMHAYKIIMHA. DHEPrusi
MarHUTHOIO ITOJISL.

Pa3gea 4. Kosie0anus v BOJTHBI

22

Tema 4.1. Coneprxanue yueOHOTO MaTepHaa:
JJIeKTPOMATHUTHBIE
KOJIeOAHUSI M BOJHBI

JP 1-
JIP15, OK
01-OK 09

1. | INonsTue 06 ycTpoicTBe
MHIYKIUOHHBIX T€HEPATOPOB.
[lepeMeHHBIN TOK U €0
nojy4yeHue. /lercrpyromue
3HAYECHUS TOKA U HAMPSIKECHMUS.
MoIHOCTh NEPEMEHHOTO TOKA.
[IpeobOpazoBanue mepeMeHHOTO
toka. Tpanchopmatop.

2. | CBOOOIHBIE 2TIEKTPOMATHUTHBIE
KoJIeOaHUs B KOHTYDE.
[IpeBpaleHue >HEprun B
3aKPBITOM KOJIEOATEIIHHOM
koHType. ®opmyna TomcoHna.
CobOcTBeHHas YacToTa KojaeOaHuii B
KOHTYp€. 3aTyxarolue
AIIEKTPOMArHUTHBIC KOJICOaHMs
BrIHyXI€HHBIE DJIEKTPOMArHUTHBIC
KoJeOaHus. DIEKTPUIECKUMA
pe3oHaHC. TOKH BEICOKOW YaCTOTHI.

3. | DAeKTpOMarHuTHOE TOJIE U €TO
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pacmpocTpaHeHHEe B BHJIE
AJIEKTPOMATrHUTHBIX BOJH (TEOpUS
Makcemna). OTKpBITBII
K0J1e0aTeIbHbIN KOHTYpP KaK
UCTOYHHK DJIEKTPOMArHUTHBIX
BoJIH. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH.
dusnueckre OCHOBHI PaIOCBS3H.
N3ob6peTenne paano
A.C.ITortoBeiM. Pagno
TenerpadHas cBsi3b. AMILTUTYTHAS
MOTYJISITTHSI.

4. | JlabopaTopHoe 3aHsTHE N2 9.
COopka 1 HacTpoika MPOCTEUIEro
paguonpreMHUKa.

Tema 4.2. BosiHOBast
ONTHKA

Copeprxkanue yueOHOTO MaTepHaa:

JIP 1-
JIP15, OK
01-OK 09

1. | DnexkTpoMarHuTHas IpUpoa
ceera. CKOpPOCTh CBETA.
3aBUCUMOCTb MEXAY IIIMHON
BOJIHBI M YaCTOTOMN
AJIEKTPOMArHUTHBIX KOJICOaHMIA.

2. | Ilpunnun Iroirenca. 3akoHbI
OTpaXEHUS U TIPEJIOMIICHHUSI CBETA.
du3nyeCcKUi CMBICII ITOKa3aTes
npenomieHus. [lonHoe oTpaxeHue
CBETa.

3. | JlabopaTopHoe 3ansaTue Ne 10.
Onpenenenue noxkazaress
IPEIIOMIICHHS CTEKJIA.

4. | KorepeHTHOCTb U
MOHOXPOMAaTUYHOCTb.
WuTtepdepennns u nudpaxims
cBera. J{udpaknnonnas pemeérka.
JnbpakiimOHHBIN CIEKTD.

5. | JlabopaTopHoe 3ansTue Ne 11.
Omnpenenenre JUIMHBI CBETOBOM
BOJTHBI C TIOMOIIIHIO
Tu(GPaKIIMOHHON PEMIETKHY.

6. | CamocTosiTe/IbHASI padoTa.
N3yuyennem marepuana no teme
«ITonspusanus. llonsarue o
rosiorpaduu. [lonstpouibl u ux
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‘ ‘ IIPUMCHCHUC).

Paspnea S. KBanroBas ¢pusuka

10

Tema 5.1. KBanToBasi | Comepxkanue yueOHOro Matepuaa:
ONTHKA.

JIP 1-
JIP15, OK
01-OK 09

1. | KBanToBas npupoja cBerta.
['unoresa [lmanka. BHemHui
doTorneKTpruuecKuil 3P HEKT.
Omnbitel A.I'.CToneToBa. 3aKOHBI
BHEIIIHETO ()OTODICKTPUIECKOTO
addekra. YpapHeHue DHIITEHHA
JU1s1 (DOTORIICKTPUUECKOTO

s dekra. DoTOIITEMEHTHI.

2. | lIpakTudeckoe 3anaTue Ne 16.
O0mbscuenue dportorddexra Ha
OCHOBE KBAaHTOBOW TEOPHH.
Pemenue 3amau o reme
«Buennuit GoTorNEKTpUUECKU

adexry.

Tema 5.2. ®uzuka Coneprxanue yueOHOTO MaTepHaa:
aToMa M aTOMHOI0

sApa.

JP 1-
JIP15, OK
01-OK 09

1. | EctecTBeHHass pailOAKTUBHOCTD U
e€ Buabpl. Mozenb atoMa
Pesepdopna u bopa. M3znydenue u
MOTJIOIIEHUE SHEPTHUU aTOMOM.
[IpoucxoxaeHue CueKTpoB
UCITyCKAaHUS U MOTJIOUEHUs (110
teopuu bopa). 3akon
pPaaMOaKTUBHOTO pacmaja.

2. | JlaGopaTopHoe 3aHsTHe Ne 12.
Hab6mroneHue cruionHoro u
JIMHENYATOro CIEKTPOB
WCITYCKaHMS Pa3IMYHBIX Ta30B.

3. | CamocTosiTe/IbHAsI padoTa.
N3ydyenuem marepraia o Temam
«CoctaB aTtoMHbIX sifiep. OTKpbITHE
MIO3UTPOHA U HEUTPOHA. S iepHbIe
cuibl. llenHas sinepHas peakuus
JEJICHUS.
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2. YCJOBUSA PEAJIMBAIIMU YYEBHOM JUCIHUATLIUHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY
o0ecre4YeHHUI0

Peanuzanus yueOHON JUCHUIUIMHBI TPEOYET HAIMYMS y4eOHOro KabuHeTa —
naboparopun «Duszuka.

O6opynoBaHue yuyeOHOTO KaOUHEeTA:

- MOCaJI0YHBIC MECTA MO KOJIMYECTBY O0YUYaIOIINXCS,

- pabouee MeCTO MpernoaaBaTeis;

- KOMIUIEKT Y4eOHO-HANISITHBIX TTOCOOUH, TIJIaKaTOB,;

- 000pyOBaHKE ISl BBIMOJIHEHUS JIAOOPAaTOPHBIX padoT;
1.06opyoosanue o0buje20 Ha3Ha4eHus:

JloTku a1 XpaHeHus 000pyI0BaHUS

HcTouHrKY NOCTOSHHOTO U epeMeHHoro Toka (4B, 2B)
barapeiHblii HCTOYHUK ITUTAHUS

Becwi yuebHbIe ¢ THpsSIMU

CexyHi0MepbI

TepMoMeTpsl

[lITaTuBsI

[uuHApBl U3MEPUTENbHBIC (MEH3YPKH)

2. Obopyoosanue 0151 PpOHMANLHBIX 1AOOPAMOPHBIX paboOm.:
HabGops! mo mexanuke

HaGops! o MoniekynsipHOM puU3MKe U TEPMOAMHAMUKE
HaGopp! 110 25IeKTpUIeCTBY

HaGops! 1o ontuke

3.0moenvHbie npubopsl u OONOIHUMETbHOE 000PY08AHUE:
Mexanuka

JlnHamoMeTphl

XKenoba qgyroobpasusie

Kemoba npsmbIe

Habop rpy30B 1o MmexaHuke

HabGop npyxuH ¢ pa3nuuHO# )KECTKOCTHIO

Ha6op ten paBHOro 00bEMa ¥ paBHOM MacChl

[Tpubop nmst u3ydeHus: ABUKESHUS TEN 11O OKPYKHOCTH
[Tpubops! 1151 M3ydeHUS MPSIMOIMHEHHOTO TBYKCHUS TEIT
Poruar-nuneiika

Ha6op no uzyuenuto npeodpa3zoBaHusi FHEPTUuu, padOThl U MOLTHOCTH
Moanekynapnaa puzuxka u mepmoouHamuka
Kanopumetpsr

HaGops! Ten no kagopumMeTpuu
20



HaGop nns uccienoBanus U30MpoIECCOB B ra3zax

HaGop BeniecTs 715 vcclieIOBaHMs TUTABICHUS U OTBEPECBAHUS

Ha6op nosnocoBoii pe3nHbl

Harpesarenu anekrpuyeckue

Inekmpoounamura

AMIiepMeTpbl Ja00paTOPHBIEC C MPEACIIOM U3MEPEHUsT 2A sl UBMEPEHUS B LIETISIX
MOCTOSTHHOTO TOKa

Bonbr™meTphl 1abopaTopHbI€ ¢ MpeiesioM u3MepeHus 6B niis uamepeHust B 1Ersax
MOCTOSIHHOTO TOKa

Karymka-moTok

Kiroun 3ampbikanus Toka

Kommnacsl

KoMIiekThl IpoBOJIOB COETMHUTEIBHBIX

HaGop npsimMbix 1 1yrooO6pa3HbIX MarHUTOB

MusnuamMiepMeTpsl

MynbTUMETpBI TUGPOBHIE

Ha6op no anextponuzy

HaGops1 pe3ucTopoB MpoBOIOYHBIE

[TorenunomeTp

[TpuGop nnst HaOMIOACHHS 3aBUCUMOCTH COTIPOTUBIICHUSI METAJNIOB OT
TEMIIEPATYPBI

PannokoHCTpyKTOp i1t COOPKH pauoNPUEMHUKOB

Peocratsl mos3yHKoBbIE

[IpoBoIIOKa BEICOKOOMHAs Ha KOJOJKE JJIsI U3MEPEHUSI YAEIbHOIO COMTPOTUBIICHUS
DNEKTPOMarHuThl pa300pHBIE C JETATSIMU

JlecTBytolias MOAEIb IBUTATENSI-TEHEPATOPA

Onmuka u keéanmoesasn Quzuka

DKpaHbl € MIETbIO

[mockoe 3epkaiio

Komrekr nun3

[Tpubop nnst u3MepeHus IIUHBI CBETOBOM BOJHBI C HAOOPOM TU(PPAKITUOHHBIX
pEeLIeTOK

HabGop andpakiimoHHBIX pemeToK

HcTounuk cBeTa ¢ TMHEHYATBhIM CIIEKTPOM

[Tpubop nmnst 3akuraHusl CIEKTPATBHBIX TPYOOK ¢ HAOOPOM TPyOOK
CrnexTpockor 1a00paToOpHbIit

Kommekt hotorpaduit Tpexos 3apsixeHHbIx yacTull (H)

Jo3zumerp
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3.2. IlepevyeHb peKOMeHyeMbIX Y4eOHbIX U31aHMIA, JONMOJTHUTEIbHOM
JIUTEPATYPhbl © HHTEPHET-PeCypPcoB

1. Knanos JI.C. ®uzuka nns ccyson: yue0./JI.C. XKnuanos, I'.JI. XKganos — 5-¢
U31., cTep., nepeneyartka ¢ u3g. 1987 r. — M.: Anbsnc, 2018.

2. MuHckni, A. A. dnsuka : yuebHuk / A.A. NMuHckuiA, I.10. FpakoBCKuUiA ; noa o6,
pea. HO.W. Ouka, H.C. Nypblweson. — 4-e usg,., ucnp. — Mocksa : POPYM :
NMHDPA-M, 2021. — 560 c. — (CpeaHee npodeccnoHanbHoe obpasoBaHue). -
ISBN 978-5-00091-739-8. - TeKcT : aneKTpOoHHbIN. - URL:
https://znanium.com/catalog/product/1150311 (pata o6paweHus: 20.01.2022). —

Pexkum gocTyna: no nognucke.
3. Kucenesna, I'. I1. ®usuka : yue6. nocobue / I'. I1. Kucenesa, B. M. Kucenes. -
Kpacnosipck : Cub. penep. yu-t, 2011,

4. Tapacos, O. M. ®u3uKka: nabopatopHblie paboTbl C BONPOCaMMN U 33a4aHUAMM :
yyebHoe nocobue / O.M. Tapacos. — 2-e usa., ucnp. u gon. — Mocksa : POPYM :
NHDPA-M, 2020. — 97 c. — (CpeaHee npodeccnoHanbHoe obpasoBaHue). - ISBN
978-5-00091-472-4. - TeKcT : aNeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1045712 (pata obpaweHus: 20.01.2022). —
Pexxum gocTtyna: no nognucke.

5. COOpHHUK 3a/1a4 U BOMPOCOB 110 (HU3UKE JJIs CPETHUX CIIell. y4ueO.

3aBenenuii/[lon pen. P.A.I'mankoBoii.-M., 2008 /244.

6. Msxumes I".51., byxoBuer b.b., Corckuit H.H. ®u3nka 10 k1. (KOMILIEKT ¢
AJIEKTPOHHBIM TIpuiIokeHueM). -M.: IIpocsemienue, 2011.

7. Msxumes I"41., ByxoBues b.b., Corckuit H.H. ®u3uxka 11 k1. (KOMIIEKT €
AJIEKTPOHHBIM TIpuioxkeHueM). -M.: IIpocsemienue, 2011.

8. PeimkeBuu A.I1. Coopnuk 3amau mo ¢pusuke 10-11 xmace. -M.: [Ipocsemenue,
2008.

9. http://www.infoline.ru/g23/5495/physics.htm - Caiit «®u3nka B aHUMAIUAX)
Caiit comepuT aHUMAaIUH (BUAeo(pparMeHThI) IO BCEM paszienam (GU3HKH.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCHUILIAHBI

KoHTpo/ib 1 o1eHKa pe3yabTaToB YCBOCHHS Y4€OHOM TUCHUTIIMHBI
OCYIIECTBIISIETCS IIPETIO/IaBaTENEM B MPOIIECCe NPOBEACHUS MPAKTUYECKUX 3aHATUH,
71a00PaTOPHBIX 3aHITHM, BHIIOJIHEHUS 00yUYalOIUMUCA HHIUBUYaJIbHBIX 3aJJaHUM, TIpU
MIPOBEPKE CAMOCTOATEIBHOM pabOThI CTY/IEHTOB, a TAK K€ B XOJI€ IPOBEJACHUS SK3aMEHA.

Pesyabrarsl 00yyeHust
(ocBOEHHBIE YMEHMS, YCBOCHHbIE
3HAHUA)

@®opMBbI U METOAbI KOHTPOJIA U OLEHKH
pe3yJibTaToOB 00y4eHM s

Memanpedmemubte:

- HCTIOJIB30BAHKE PA3INIHBIX BUIOB
MO3HABATEJIbHOMN JIEATEILHOCTH IS
penieHust PU3NISCKUX 3ajad, MPUMEHEHUE
OCHOBHBIX METOIOB ITO3HAHHUS
(HabmrofieHUS, ONTUCAHUSI, U3MEPECHHUS,
IKCIIEPUMEHTA) JUIS U3YUCHUS Pa3InIHBIX
CTOPOH OKPYXAarOIICH IeHCTBUTEILHOCTH;
- HCIIOJIb30BAHME OCHOBHBIX
WHTEJUICKTYyaJIbHBIX OTepaIlnii:
IIOCTAaHOBKHU 3a7a4yd, (OPMYIUPOBAHUS
TUIIOTE3, aHAJIM3a U CUHTE3a, CPaBHCHUS,
000011eHMs1, CUCTEMATHU3aIiH, BBISIBIICHHUS
NPUYUHHO-CJICJICTBCHHBIX CBSI3€H, TTOMCKA
aHaJIOroB, (HOPMYJIUPOBAHUS BHIBOJIOB IS
U3yYCHUS Pa3IMYHbBIX CTOPOH (PU3NYECKHUX
00BEKTOB, SIBIICHUI U TPOIECCOB, C
KOTOPBIMH BO3HHKACT HEOOXOAUMOCTD
CTAJIKUBAThCSA B MPOdeCCHOHAIBHOU
cthepe;
- YMCHHUE TCHEPHUPOBATH UJCH U
OIpENeNATh CPEACTBA, HCOOXOMUMBIC IS
UX peaau3aliu;
- YMEHHE UCTIOIb30BaTh Pa3InYHbIC
WMCTOYHHUKHU IS MOJyYeHUs (pu3ndecKoi
nH(OPMaIIMK, OIICHHBATH €€
JOCTOBEPHOCTb;
- YMEHHE aHAJIM3UPOBATH U TIPEJICTABIISATH
WH(pOpMAIIHIO B Pa3IUYHBIX BHJIAX;
- YMEHHE MyOJIMYHO TIPEJICTABIIATH
pe3yNIbTaThl COOCTBEHHOTO MCCIICIOBAHUS,
BECTH JUCKYCCHH, JOCTYITHO U
TAPMOHHYHO COYETasl COIEp)KaHUE U
¢dbopmbl ipezicTaBIsieMoi HHPOPMAIIHH;

MIPAKTHYCCKHUE 3aHATHUS, BBHITIOJTHCHHEC
WHAUBUAYATbHBIX 3aaHHUHA

BBITIOJTHCHUE KOHTPOJIBHBIX padoT,
HaAOJIFOJIEHUE 34 BBHIITOJIHEHUEM
1a00paToOpHBIX PadOT, 3aIIKTa JIOKIAJIOB,
DK3aMeEH.

npeomemmbsle:

- c(OPMUPOBAHHOCTH MPEJICTABICHUI O

MPAKTUYICCKUC 3aHATHS, BBITIOJTHCHUC
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poniu ¥ MecTe (U3UKUA B COBPEMEHHOM
Hay4YHOU KapTHUHE MUpPa; TOHUMaHUE
(hU3UUECKOM CYITHOCTH HAOIIOIAEMBIX BO
BceneHnnoil siBineHuid, poiau GU3MKH B
(hopMUpPOBaHUU KPyro3opa u
(yHKIIMOHAILHON TPaMOTHOCTH YEJIOBEKa
JUTSI pEIlIeHUs] TIPAKTUYECKUX 3a]1a4;

- BJIaJICHHE OCHOBOIIOJIATraloIIUMHU
(hU3UYECKUMU TTOHSATUSAMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U
TEOPUSIMHU; YBEPEHHOE UCIIOJIb30BAHUE
(hU3UYEeCKOl TEPMHUHOJIOTUU U
CUMBOJIUKH;

- BJIaJICHHE OCHOBHBIMH METOAAMHU
Hay4YHOTO TO3HAHUS, UCTIOJIb3YEMbIMH B
¢dusuke: HaOMIOIEHUEM, ONTMCAHKEM,
HU3MEPEHHUEM, DKCTIEPUMEHTOM;

- yMeHHsI 00pabaThIBaTh PE3yJbTaThI
W3MEpPeHHM, OOHApYKUBaTh 3aBUCHUMOCTH
MEXIy PU3NUYECKUMH BEIUYHMHAMH,
00BSCHATH TOyYCHHBIC PE3YJIBTATHI U
JIeJIaTh BBIBOJBL;

- cOpMUPOBAHHOCTH YMEHHUS pelIaTh
buznueckue 3a1a4u;

- cOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH
NOJTyYEHHBbIE 3HAHUS JUIsl OObSICHEHUS
YCIIOBUM MPOTEKaHUsl (PU3NUECKUX
SBJICHUU B MIpUpoOJIe, TpodhecCuOHANTbHON
chepe U 1715 TPUHATHS IPAKTUYE CKUX
pELIEeHUH B IIOBCEIHEBHOM KU3HU;

- ¢(hOPMHPOBAHHOCTH COOCTBEHHOM
MO3UIMH 0 OTHOIICHHIO K (PU3HUECKOM
uH(pOpMaIIUY, TTOTy4YaeMOoil U3 pa3HBIX
HMCTOYHHKOB.

WHIUNBUAYATbHBIX 3aaHHHA

BBITIOJTHEHUE KOHTPOJIBHBIX padoT,
HaOJIIO/ICHNE 32 BBITIOJTHEHUEM
1a00paTOPHBIX PadoT, 3aIUTa JOKIAI0B,
IK3aMEH.
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