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1.0BIIAS XAPAKTEPUCTHUKA YYEBHOTI'O ITPEIMETA
«OPU3UKA»

du3nka Kak Hayka o HauOoiyiee OOIIMX 3aKOHAX NPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUW 00  okpyxarmem  mupe. IlIkonpHBIM  Kypc QUMK = —
CUCTEMOOOpPA3yIOIIMi  JIJIi  €CTEeCTBEHHO-HAYYHBIX  Y4YEOHBIX  MPEIMETOB,
MOCKOJIbKY (M3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOILIECCOB M SIBJICHUM,
W3yJaeMbIX XHUMHEH, Owuonorued, Qusmdeckoil reorpadueli W acTPOHOMUEH.
Hcnonp3oBaHne © aKTUBHOE MpUMEHEHHE (U3MUECKUX 3HAHHUM oOmpesenser
XapakTep M pPa3BUTHE pa3HOOOPA3HBIX TEXHOJOTMH B cdepe DHEPTreTUKH,
TPaHCIOPTa, OCBOEHHSA KOCMOCA, MOJYyYEHHsS] HOBBIX MAaTE€pUAIOB C 3aJIaHHBIMHU
cBoiicTBaMu u JAp. M3yueHne (pu3MKu BHOCUT OCHOBHOHM BKJIaa B (hOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa Yyyaluxcs, B (OpMUpPOBaHME YMEHUU
NPUMEHSATh HAy4YHBIM METOJ TIO3HAHWUA TIPU BBINIOJHEHUH UMH YYEOHBIX
UCCIICIOBAHUM.

B ocHOBy kypca ¢u3MKH cpelHEH ILIKOJbI MOJOXKEH s UAeH, KOTOpbIe
MO>KHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOCHHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISECTCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoesa zenmepanuzayuu. B coOTBETCTBUM C HEl MaTepuan Kypca (U3HKU
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCS
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U
ToJIE.

Hoesa cymanumapuzayuu. E€ peannszanys NpeanonaracT HCIOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaonoii nanpasrennocmu. Kypc ¢usuku mpeamnosiaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPHIOKEHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoea »rKkonocuzayuu peanusyeTcsi NOCPEICTBOM BBEICHMS SJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DJKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke 00CYX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

Crep’HEBbIMU d3JIEMEHTaMU Kypca (U3UKH CpelHEW IIKOIbl SBJISIOTCS
busunueckue teopun (HOpMUPOBAHHE MPEACTABICHUN O CTPYKTYpPE MOCTPOCHHUS
busznyeckoil Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB UM MPUHIUIIOB B
COBPEMEHHBIX MPEACTABICHUSAX O MPUPOAE, TpaHHUIAX MPUMEHUMOCTH TEOpUH,
JUTSl ONICAHUSI €CTECTBEHHO-HAYUHBIX SIBJICHUI U TIPOLIECCOB).

CucTeMHO-/IeTeIbHOCTHBIA TOJX0A B Kypce (PM3MKHU peau3yercsl Mpexie
BCEro 3a CYET OpraHM3allid SKCHEPUMEHTAIBHON JESITeIbHOCTH OO0YYaroIIUXCS.
Hns  6a3oBoro ypoBHsS Kypca (U3UKM— 3TO HCHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
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KOTOpBIE B TIPOTpaMMe OOBETUHEHBI B OOIIMIA CITUCOK YUCHUYECKUX MPAKTUIECKUX
paboT. Brizenenre B yka3aHHOM IEpeUHe J1a0OpaTOPHBIX padOT, MPOBOAUMBIX JIS
KOHTPOJISI U OLICHKH, OCYHIECTBIIICTCS y4aCTHUKaMU 00pa3oBaTeNIbHOTO Mpoliecca
UCXOJs U3 OCOOCHHOCTEW TEMaTHYECKOro TUIAHUPOBAHUS M OCHAILCHUS KaOMHETa
¢busuku. Ilpu sTOoM oOecneunBaeTcs OBIaJieHUE OOYYAIOIIUMUCS YMEHUSIMU
MPOBOJAUTh KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAaHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bosnbiioe BHUMaHWE yAENSETCS PEHICHUIO PACUYETHBIX W KayeCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 3a/1ad MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJJaHHON (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE TIPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTErpUpPYs 3HAHUS U3
pa3HbIX pazzienoB. JJis Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCA 3aJaHus Ha
OOBbsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBJICHUN M TPOIECCOB B OKPYXKaIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.

2. HEJIM U3BYUEHUSA YYEBHOI'O IPEIMETA «®U3UKA»»

OCHOBHBIMHU IIEJIIMU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

— (opMupoBaHUE HHTEpeca W CTPEMJICHHUS OOYyYaloUUXCs K HAy4YHOMY
U3YYECHHUIO TPUPOJbI, PA3BUTUE UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

— pa3BUTHE TMPEACTABJICHUM O HAY4YHOM METOJ€ I[O3HAaHUA U
dhopMUpOBaHUE UCCIIEIOBATEIHCKOIO OTHOIIECHUS K OKPYKAIOLIUM SIBJICHUSIM;

— ¢opMUpOBaHHWE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJibTara U3YUYCHHS
OCHOB CTPOCHHSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

— ¢opMUpOBaHUE YMEHUU OOBSICHATH SIBJICHUS C HCIOJb30BaHUEM
bu3NYecKuX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

— (popMupoBaHUE TPEACTABICHUNA O POJIM (PU3MKHU JJIA PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHre 3THUX 1ieJiel 0O0ecreunBaeTCsl PEIICHUEM CIIeYIONUX 3a/1ad B
mpoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEHETO O0IIero o0pa3oBaHuUs:

— npuoOpeTeHne  CHCTEMbl  3HaHMH 00  oO0mux  (U3WYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHSX, BKIIOYAS MEXaHHKY, MOJICKYJISPHYIO
(bU3HKY, PJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

— ¢opMUpOBaHHE YMEHUM TNPUMEHSATH TEOPETUYECKUE 3HAHUS IS
OoObsICHEHUS (PUBMYECKUX SIBIICHUM B TPUPOJE U Uil MPUHATHS MPAKTHUYECKUX
pEIIEHNI B TOBCEAHEBHOM KU3HU;

— OCBOCHHE CIIOCOOOB pEIICHUs pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOMU
dbuznyeckoil MO0, 3aj]ad, MOAPA3yMEBAIONINX CAaMOCTOSTEIBLHOE CO3JaHue
(bu3MYeCcKO MOJIENH, aIeKBATHOW YCIOBHSIM 3a]1a4H;

— MOHWMaHue (HU3UIECKUX OCHOB M TMPHUHIIUAINOB JCHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

— OBJIQJICHUE METOJIAMH CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
GU3MYEeCKUX OKCIIEPUMEHTOB, aHalW3a W HHTEpPIpETauu  uHOOpMaIuHy,

5



ONpCACICHUA TOCTOBCPHOCTHU ITOJTYHYCHHOI'O PE3yJibTaTa,
— CO31aHHC YCJIOBI/Iﬁ JJIA Pa3BUTHUA YMGHI/Iﬁ HpOCKTHO-HCCHeﬂOBaTGHBCKOﬁ,
TBOp‘{eCKOﬁ JACATCIBHOCTH.

3. MECTO YYEBHOI'O IIPEAMETA «®U3UKA»»
B YYUEBHOM I1IJIAHE

B cootBerctBumn ¢ ®I'OC COO ¢usuka gBisieTcs: 00513aTENbHBIM MIPEIMETOM
Ha ypOBHE cpeaHero odmero odpa3zoBaHus. JlaHHas MmporpaMMa MpeaycMaTpUBaET
n3ydeHue (pu3uky Ha 6a30BOM ypoBHE B 00bEMe 136 9 3a 1Ba rojia 00ydeHus 1Mo 2 9
B Henenmto B 10 u 11 knaccax. B rematnueckom mmanupoBanuu i 10 u 11 knaccos
MpEANoaracTcsi pe3epB BPEMEHHU, KOTOPBIA YUUTEIh MOXET HCHOJb30BaTh IO
CBOEMY YCMOTPEHHIO, M TOBTOPUTEIHHO-0000IAIOIINE YPOKH.

4. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «®PU3UKA» HA YPOBHE CPEJJHEI'O OBLIEI'O
OBPA30OBAHUA

JINHHOCTHBIE PE3YJIBTATBI

I'pasxicoanckoe éocnumanue:

—  cOopMHUPOBAHHOCTh TPAXKJAAHCKOW MO3UIUU OOYYaIOIIETOCs Kak
aKTUBHOT'O U OTBETCTBEHHOI'O YJIEHAa POCCUICKOTO OOIIECTBRA;

—  TPUHITHE TPATULHUOHHBIX OOIICUEIOBEUECKUX T'yYMAHUCTUUECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

—  TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HMHTEpecax
IPpaKJIaHCKOTO OOIleCTBa, y4aCTBOBATh B CaMOYIPABJICHUM B IIKOJE U JETCKO-
FOHOIIIECKUX OpTraHu3aIusiX;

—  YMEHHE B3aUMOJICHCTBOBaTh C COLMAJIBLHBIMM HMHCTUTYTaMH B
COOTBETCTBHH C MX (PYHKIIUSIMHU U Ha3HAUCHUEM;

—  TOTOBHOCTb K TYMAaHMTapHOH M BOJIOHTEPCKOM JIESITEILHOCTH.

Ilampuomuueckoe 6ocnumanue:

—  cpOpMHPOBAHHOCTh  POCCHUHCKOM  TIpakKHaHCKOW  HMJICHTHYHOCTH,
MaTpUOTU3Ma;

—  IIEHHOCTHOE€  OTHOIIEHHE K  TOCYAapCTBEHHBIM  CHUMBOJIaM;
JIOCTHUKEHUSIM POCCUMCKUX YUEHBIX B 001aCTH (DU3UKHU U TEXHUKE.

Jlyxoeno-upascmeennoe gocnumanue:

—  cpopMHPOBAHHOCTHL  HPABCTBEHHOTO CO3HaHWUS, ATUYECKOTO
MTOBEACHUSI;

—  CIIOCOOHOCTH OIIEHHMBAaTh CHUTyallUl0 W TMPUHUMATh OCO3HAHHBIC
pelIeHrs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCTIE B JIEATEIIBHOCTH YYEHOTO;

—  OCO3HaHHE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYMBOTO OYyIIEro.

Jcmemuueckoe eocnumanue:

—  ACTETHYECKOE OTHOUIEHHWE K MHpPY, BKJIOYas SCTETUKY HAYYHOTO
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TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

Tpyooeoe éocnumanue:

—  HMHTEpeC K pa3iuyHbIM cdepam mpodecCHOHANBbHON e TeNbHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC dKU3HEHHbIE TUTAHbL;

—  TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CAMOOOPA30BaHUIO B
00nacTH GU3HKHU Ha MPOTSKEHUU BCEU KUZHHU.

JKonozuueckoe socnumanue:

—  c(opMHpPOBAaHHOCTH  JKOJIOTUYECKOM  KYJIBTYPHI, OCO3HAaHHE
TI100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

—  IUIAHUPOBAHUE U OCYILIECTBIICHUE JICCTBUM B OKPYKAIOIIEH Cpelle Ha
OCHOBE 3HaHUS LEJeN YCTOMYMBOrO pa3BUTHUS YEJIIOBEUECTBA;

—  pAacIIMpEHUe OmbITa JAEATEIbHOCTH 3KOJOIMYECKOW HanpaBIEHHOCTH
Ha OCHOBE MMEIOIINXCS 3HAHUH 10 (U3HUKE.

Ilennocmu nayunozo nosnanus:

—  c(opMHpOBaHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

—  OCO3HAaHME LICHHOCTH Hay4YHOU JEATEIbHOCTH, TOTOBHOCTD B ITPOLIECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NeSATeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

B mpouecce nocTuxkeHUs1 JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTrPaMMBI
cpeaHero oomiero oOpazoBaHus 1Mo (GU3MKE y O00yYaArOIIUXCS COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMeELTeKm, TIPEANoIaralouuil cCOpMHUPOBAHHOCTH:

—  CaMOCO3HaHusl, BKIIOYAIOUIETO  CIOCOOHOCTh MOHUMAaTh  CBOE
HMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPaBJICHHUS pPAa3BUTHUA COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

—  camope2ynuposanusl,  BKIIOYAIOIIETO  CaMOKOHTPOJb,  YMEHHUE
IPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh a/1aliTUPOBATHCS K
HYMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

—  GHympeHHel Momusayuu, BKIOYAIOIIEH CTPEMIIEHHE K TOCTH)KEHHIO
LHeIW U yCHexy, ONTUMHU3M, MHUIUATUBHOCTh, YMEHHE JIEWCTBOBATh, UCXOJs W3
CBOMX BO3MO>KHOCTEH;

—  9Mnamuu, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPH OCYLIECTBICHUHU OOIIEHUs, CIOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;

—  COYUANbHLIX HABLIKOG, BKIIOYAIOUIMX CIHOCOOHOCTh BBICTPAUBATh
OTHOUIEHUS! C APYTMMH JIOAbMU, 3a00TUTHCS, MPOSBIATh UHTEPEC W pa3peliarh
KOH(DJIUKTBHI.

METAIIPEJAMETHBIE PE3YJIBTATBI

YHuBepcajbHbIe IO3HABATEIbHBbIE N1eICTBUSA

Bba3zoevie nozuueckue oeiicmeusn:

—  CaMOCTOATENbHO (OpMyIHUpPOBATh W aAKTyaJIM3UPOBATH MPOOIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;



—  ONpEeNeNsITh LIETH AEATEeIbHOCTH, 3a7aBaTh MapaMeTPhl U KPUTEPUH HX
JIOCTHKEHUS,

—  BBISBISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

—  pazpabatbiBaTh IUIaH penieHust MNpoOJeMbl C Y4E€TOM aHalu3a
MMEIOIINXCS MaTePUAIbHBIX U HEMAaTePUAIIbHBIX PECYpPCOB;

—  BHOCUTH KOPPEKTUBBI B JESATEIBHOCTb, OILIEHHWBATh COOTBETCTBHE
pe3yJIbTaTOB LIETSM, OLIEHUBATH PUCKH MOCIIECICTBUHN 1€ATEIHHOCTH;

—  KOOPJIMHUPOBAaTH M BBINOJHITH PAaOOTy B YCIOBHUSIX PpPEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

—  pa3BHBaThb KpEaTHMBHOE MBIIUICHUE TMPH PEIICHUU >KU3HEHHBIX
npooiaem.

ba3zoevie uccneoosamensvckue oeiicmeus:

—  BJAJE€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUYEBBIMU TOHATHUSIMU H
MeToJaMU (PU3NYECKON HAYKU;

—  BIAQJCTb HaBbIKAMHU y4€OHO-HCCJIENOBATENIbCKOM U  MPOEKTHOU
NESATEIbHOCTH B o0jacT  (U3HKH; CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB pelIeHUs 3a7ad (pU3NYECKOro COJEpKaHus,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IO3HAHNUS;

—  BJAJETh BUJIAMHU JEATEIbHOCTU IO MOJYYEHUIO HOBOTO 3HAHMS, €rO
UHTEPIIpEeTalliy, MPeoOpa3OBaHUI0 M TPHUMEHEHHUI0O B PA3IMYHBIX Y4eOHBIX
CUTYallUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKU;

—  BBIABIATH TNPUYMHHO-CICACTBEHHBIE CBS3M U  aKTyaJU3UpOBATH
3aJavy, BBIABUTATh THUMOTE3y €€ pelIeHnus, HaXOAWTh apryMEeHTHl s
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUIA, 3a]1aBaTh MMApaMEeTPhl M KPUTEPHUH PEIICHNUS;

—  aHaJM3UpOBaTh TOJYYEHHBIC B XOJ€ PEUICHHs 3aJadll PEe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

—  CTaBUTbh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEILHOM
JeSITEIbBHOCTH, B TOM YHCJIE IIPU U3YYEHUH (DUBHUKY;

—  J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

—  YMeTh MEPEHOCUTh 3HaHUS 1O (U3UKE B MPAKTUUECKYIO 00J1acTh
KU3HEICSATEIbHOCTH;

—  yMETb MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001aCTeH;

—  BBIABUTATh HOBBIE WJEH, Mpeajaratb OpPUTHWHAJIBHBIC TMOAXOABI U
pElICHUs; CTaBUTh NPOOJEMBI M 3aqa4d, JOMYCKAIOIIME ajJbTepHATUBHBIC
pEIICHHUS.

Paboma c ungpopmauuei:

—  BIAJCTh HABbIKAMU  TMOJy4YeHHS HWHPOpMalMu  (PU3UIECKOTO
COJEp’KaHUSl M3 MCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIAThH
MOWCK, aHAIW3, CUCTEMATH3AIMI0 W WHTEPHPETAli0 WHOOPMAIUU Pa3IUIHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

—  OLICHHUBATh IOCTOBEPHOCTH MH(POPMAIUH;

—  HCIIOJIb30BaTh CpEACTBAa MH(GOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
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TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3alad ¢ coOmofeHrueM TpeOOBaHUM JPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBbIX U  OTUYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;

—  co3/JaBaTh TEKCThl (PU3UUYECKOIO COJEPKAHMS B Pa3IMUHBIX opMaTax
c yu€ToM Ha3HauyeHUs HUHPOpMAMK W UEJIEBOM ayauTOpuH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaTU3ALINH.

YHuBepcajJbHble KOMMYHUKATHUBHbBIE [1€iiCTBUSA

Obwenue:

—  OCYIIECTBJIATH OOIEHHWE Ha ypokax (U3HUKM M BO BHE-YPOUHOU
NEeSATEIbHOCTH;

—  pacmo3HaBaTh NPEINOCBUIKH KOH(IMKTHBIX CUTyallMd W CMSAr4aTh
KOH(JIUKTBI;

—  pa3BEépHYTO U JIOTUYHO MH3Jararb CBOK TOYKY 3pEHHS C
VICITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

Coemecmnuasn oeamenbHOCHb:

— T[OHMMaTh W  UCIOJb30BaTh IPEUMYLIECTBA KOMAaHIHOM U
WHIUBUyalIbHON paOOThI;

—  BBIOMpAaTh TEMATHKYy W METOJbl COBMECTHBIX JCUCTBUN C y4ETOM
OOULINX UHTEPECOB U BO3MOKHOCTEHN Ka)K0T0 UjieHa KOJIJIEKTHBA;

—  TOpUHUMATh LEIH COBMECTHOM JE€ATEIbHOCTH, OpPraHW30BBIBATH H
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboThI;

—  OLICHMBaTh Kauy€CTBO CBOETO BKJIA/Ja M KAXIOI0 YYaCTHHUKA KOMAaH/IbI
B OOILIMI Pe3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

—  I[peajaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJEU C MO3UIIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

—  OCYULIECTBJIATH NO3UTUBHOE CTPATErHYECKOE IMOBEICHNUE B Pa3IUYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIMATHBHBIM.

YHuBepcaJbHbIe peryjasiTUBHbIC 1eHCTBUS

Camoopzanuzayus:

—  CaMOCTOATENIBHO OCYIIECTBIIATh ITO3HABATENBHYIO JI€ATEIBHOCTh B
00nacTu (PU3UKU U ACTPOHOMMH, BBISIBJISITH TPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3aJ1aUH;

—  CaMOCTOATENIbHO  COCTaBJIATh IJIaH  PEIIeHHs]  Pacuy€THhIX WU
KAUeCTBEHHBIX 3a/a4, IUIAH BBIMIOJIHEHUS] TPAKTHUUECKOW paboThl € y4€TOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUMH;

—  J1aBaTh OLICHKY HOBBIM CUTYaI[UsIM;

—  paclupsATh paMKd Y4YeOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTCHUM;

—  JIeNaTh OCO3HAHHBIM BBHIOOp, apTyMEHTHPOBATH €ro, OpaTth Ha ceOs
OTBETCTBEHHOCTb 32 PEILIECHHUE;

—  OLECHHUBATh MPUOOPETEHHBIH OIBIT;
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—  CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIUIIUU B 001aCTH
(bU3HKH, TOCTOSIHHO MOBBINIATH CBOW 00pa30BaTEeNbHBIN U KyJIBTYPHBIN YPOBCHb.

Camokonmpoinn:

—  JaBaTh OIICHKY HOBBIM CHTYyallUsIM, BHOCHTh KOPPEKTHUBHI B
JIeSITEIIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

—  BIAJCTh HABBIKAMHU II03HABATEIbHOW pediekcuu Kak OCO3HaHUS
COBEpIIIAEMBIX JEHCTBHH M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIbTaTOB W
OCHOBAHUil; MCHONB30BaTh MPUEMBI peICKCUH I OLEHKH CUTYyalluH, BHIOOpa
BEPHOIO PEIICHUS;

—  yMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS 110 UX
CHIDKEHHUIO;

—  NPUHUMATh MOTUBBI U apTyYMEHTHI APYTUX TPU aHAIHU3E PE3yIbTaTOB
JESITEBHOCTH.

Ilpunamue cevs u opyzux:

—  [pUHUMATb ce0sl, IOHUMAasi CBOM HEJJOCTATKU U JTOCTOUHCTBA;

—  TIPUHUMATh MOTHBBI M apTyMEHTHI JAPYTUX MPH aHAINU3E Pe3yJIbTaTOB
NeSTEIbHOCTH;

—  IpPHU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

B npornecce uzyuenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kjiacce y4eHUK
Hay4YUTCH:

—  JIEMOHCTpUpPOBaTh Ha MpUMEpax pojib MU MecTo (HU3UKU B
(GbopMHpPOBaHUN COBPEMEHHOW HAYyYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTHM, B MPAKTUYECKOMN JESITEIbHOCTH JIFOJICH;

—  YUWTHIBaTh IPAHULIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJEIEH:
MaTepuagbHas TOUKa, MHEpLUaIbHas CUCTeMa OTCYETa, a0COJIFOTHO TBEPAOE TEJNO,
WJICAJIBHBIN T'a3; MOJAEIN CTPOCHUS Ta30B, KUJIKOCTEU M TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKU 3aps]l IPU pelIeHuU PU3NIECKUX 3a/1ay;

—  pacno3HaBaTh (U3UYECKUE SIBJICHUS (IIPOIECCHI) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHMS
BEIIECTBA M DJIEKTPOJAMHAMUKH:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE
npsIMOJIMHENHOE JBUKEHHE, CBOOOHOE NaJIEHUE TN, IBUKEHUE 110 OKPY>KHOCTH,
WHepLus, B3auMmojencTeue Ten; auddysusi, OpOyHOBCKOE IBUKEHHE, CTPOCHUE
KUIKOCTe U TBEPABIX TeJ, H3MEHEHHWE O00bEMa Tel NpU HarpeBaHUH
(oxJaXIeHuu), TEIJIOBOE paBHOBECHE, HCHApeHue, KOHJIEHCAlMs, IUIaBJICHHE,
KpUCTAJUIN3alsl, KUIIEHNUE, BIIAJKHOCTh BO3/lyXa, MOBBIIIECHUE JaBJICHHS ra3a npu
€ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKY MapaMeTpaMHu COCTOSHUS ra3a
B M30IIpolLeccax; MEKTPU3ALMS Tell, B3aUMOACHCTBHUE 3apsI0B;

—  ONKUCHIBATh MEXAHMYECKOE JIBIKEHUE, HCIONb3ysd (u3HUecKue
BEJINYMHBI: KOOPJAMHATA, MyTh, NIEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CUja, UMIIYJIbC Te€la, KUHETWYEeCKas OJHEprus, IOTCHUHAIbHAs JHEpIus,
MeXaHu4yeckas paboTa, MEXaHHYECKas MOIIHOCTh; MPH ONHUCAHUU MPaBUIBHO
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TPaKTOBaTh (DU3UYSCKUNA CMBICT HCIOJIB3YEeMBbIX BEIWYWH, WX OOO3HAUCHUS U
CAMHUIIBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIIUYUHY C
JPYTUMH BETUYNHAMU;

—  OIIUCHIBATh M3YYCHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEMJIOBBIE
SBJICHUS, HUCIOJB3Yysl (PU3nueckue BENUYUHBL: JaBJIEHUE Ta3a, TeMmIleparypa,
CpedHssl KHHETHYECKas DHEPrusi  XAOTHYECKOTO  JBMXKEHUS  MOJIEKYII,
CPEOHEKBAIPATUYHAsL CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPECHHSS
sHeprus, padbora raza, Ko3QPUIMEHT MOJE3HOTO JEHCTBUS TEILIOBOTO ABUTATENIS;
MpU ONUCAHUM TMPABUIBHO TPAKTOBaTh (U3UUYECKUU CMBICH HCHOJIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHHUS W EIUHUIIBI, HAXOIHUTh (OPMYJIbI, CBS3BIBAIOIINAEC
JTaHHYIO0 (PU3HYECKYIO BEJIMUUHY C IPYTUMH BETUYHHAM;

—  OIKMCHIBaTh HW3YYCHHBIC DJIJICKTPUYECKUE CBOWCTBA BEIIECTBA U
AIIEKTpUYECKUE SBJICHUS (MPOIECCHI), HCMONB3Ysl (PU3MUECKHE BEJIUYUHBI:
AIEKTPUUYECKUN 3apsifl, JIEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD IO, MOTEHIHA,
Pa3HOCTh TMOTEHIIMAIOB;, TMPU OMHCAaHUU TNPABWIBHO TPaKTOBaTh (DU3NUYECKUN
CMBICII HCIIOJIb3YeMbIX BEIUYMH, HMX OOO3HAUYECHHUS] M €IUHUIIBI; YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JaHHYIO (PU3WYECKYI0 BEIMYUMHY C JAPYTHUMHU
BEJINYMHAMU;

—  aHaMM3UpoBaTh (PU3MYECKHME TMPONECChl U SBJICHHS, HCIIOIb3Ys
dbu3nyeckue 3aKOHbl M MPUHIUIBL: 3aKOH BcemupHoro tsroteHus, [, II u III
3aKkOoHbI HbIOTOHA, 3aKOH COXPAaHEHHSI MEXaHUYECKOM SHEPIruu, 3aKOH COXPaHEHUS
UMITYJIbCA, TIPUHIUIT CYNEPIO3UIIMKU CUJI, TIPUHIUIT PABHOIPABUS HUHEPIIMATBHBIX
CUCTEM OTCYETA; MOJEKYISIPHO-KMHETHUECKYIO TEOPHUI0 CTPOEHUS BEUIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CpEIHEW KMHETUYECKOW HHEPruu TEIUIOBOTO JIBMXKCHUS
MOJIEKYJl ¢ aOCOJIOTHOM TemmepaTypoil, MepBblid 3aKOH TEPMOJWHAMMKH; 3aKOH
COXpaHEHHUs] DJIEKTPUYECKOro 3apsna, 3akoH KyioHa; mpu 3TOM pas3inyaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBHIPAKCHHUE U YCIOBHS
(rpaHuIBl, 006J1ACTH) MPUMEHUMOCTH;

—  OOBSCHATH OCHOBHBIC NPUHIIMIBI JCUCTBUS MAIWH, MPUOOPOB H
TEXHUYECKUX YCTPOWCTB; paznuyaTh YCJIOBHsS UX O€30MACHOTO WCIIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU;

—  BBINOJHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (DU3UYECKUX SIBJICHUH U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MNpPU 3TOM
dbopmynupoBath TpoOJeMy/3agady U TUIOTE3y Y4eOHOTO OSKCIEPUMEHTA,;
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJI0BaHUS; MPOBOAUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

—  OCYHICCTBJISAITH TMpPSMBbIE U KOCBEHHBIE M3MEPEHUsT (HU3NUECKUX
BEJIMYWH; MPU 3TOM BBIOMPATh ONTUMAJILHBIN CIIOCOO M3MEPEHUS U HCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN;

—  WCCJEeNOBaTh 3aBUCUMOCTH MEXAy (GU3HMYECKUMU BEITUYMHAMU
C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH: MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3yNbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIe TAOJIUII ¥ TPpahUKOB, A€NIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHNUS,

—  cobmomaTe mpaBuia Oe30macHOro Tpyda MpU  IPOBEACHHUU
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WCCJIECIOBAHUM B paMKaxX y4eOHOTO SKCIEPUMEHTa, YIeOHO-HUCCIIeI0BATEILCKON U
MPOEKTHON JESITENTPHOCTH C WCIOJIB30BAaHUEM HW3MEPHUTEIbHBIX YCTPONCTB U
Ja00paTOPHOTO 00OPYIOBAHUS,

—  pemiath pacy€THBIC 3aJja4d C SBHO 3aJaHHOW (PU3UIECKOW MOJENbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4uu
BBIOUpaTh (PU3UUECKYIO MOJCIb, BBIACIATh (DU3MYECKHE BEITUYMHBI B (HOPMYIIHI,
HEOOXOMMBIC NI €€ peIleHHs, MPOBOJAUTHh PACUEThl M OLIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUCCKOU BEJIMUNHBI,

—  pemarh  KAa4eCTBCHHBIC  3aJayd:  BBICTPAWBATh  JIOTHYECKHU
HEMPOTUBOPEUYHMBYIO IIETIOYKY PACCYXKICHUN C OMOPON Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH B (PU3NUYECKUE SBIICHHUSI,

—  WCIOJIb30BaTh TIPW  PEIICHWHW yYEeOHBIX 3a7ad  COBPEMEHHBIC
UH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TMOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIAN
U TIPE/ICTABJICHUS YYCOHOW U HAyYHO-TIOMYJISIPHON MHGOpPMAIINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB; KPUTHYECKU aHAIM3UPOBATH MOTydyaeMylo HH(OpMaIIIo;

—  TPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHWE MPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

—  HCIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM
KU3HM JUIsi oOecriedeHus: O€30MacHOCTH TpH  OO0pallleHuu ¢ npudopamu U
TEXHUYCCKUMU YCTPOUCTBAMH, JJII COXPAHCHHS 3I0POBBS U COOJIIOJCHUS HOPM
IKOJIOTUYECKOTO TTOBEJCHHS B OKPY>KaIOIIEH Cpejie;

—  paboTaTh B TPYIIIE C BRIMOJHEHUEM Pa3JIMYHBIX COIUATBLHBIX POJICH,
MJIAaHUPOBATh PabOTy TPYNIbI, PAHOHAIBHO pACTPENeNiaTh OOS3aHHOCTH H
MJIAHUPOBATh JCSITEIHPHOCTh B HECTAHIAPTHBIX CUTYAIIUSIX, aJICKBAaTHO OIICHUBATH
BKJIaJ KaXJOro W3 YYaCTHUKOB TPYyNIbI B peHIeHHe pacCMaTpUBacMOM
poOJIEMBI.

11 KUIIACC

B mpouiecce uzydyenust kypca ¢usnku 6a3oBoro ypoBHs B 11 kiacce yueHUK
Hay4YUTCS:

—  JIEMOHCTPUPOBAaTh Ha TMpUMEpax pojib U MecTo (U3UKU B
(dbopMHpOBaHUN COBPEMEHHOW HAyYHOU KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKH M TE€XHOJOTMH, B MPAKTUYECKON AEATEIBLHOCTU JIFOAEH, LIEJIOCTHOCTh U
€IUHCTBO (PU3UUECKON KapTHUHBI MUPA;

—  YYMUTHIBATb I'PAHUIbI MPUMEHEHUS U3YUYCHHBIX (HU3NUECKUX MOJIEIIEeH:
TOYCUHBIN AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIN UCTOUYHHUK CBETA, SiJIepHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sipa MpU pelieHuu (U3NIECKUX
3a/1ay;

—  pacmo3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBSICHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJAWHAMUKA W KBAaHTOBOW (PU3UKH: DIIEKTpUUYECKAS
MPOBOANMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MarHWTHOE JCHCTBUS TOKa,
B3aMMO/ICHCTBUE MAarHUTOB, SJIEKTPOMArHUTHAsI UHAYKIUS, TEHCTBUE MAarHUTHOTO
MoJsi Ha TMPOBOJHUK C TOKOM W JBWXKYIIMHCA 3apsll, BJIEKTPOMAarHUTHbIC
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KOJIcOaHWs W BOJHBI, TMPSMOJUMHEHHOE PACTIPOCTPAHCHHE CBETA, OTPAKEHUE,
npesioMiieHue, uHTeppepeHius, Audpakiuus U TOJIpU3alis CBETa, TUCIEPCUs
cBera; (Qorornekrpuueckuii  3hdext (dhoTodrddexT), CBETOBOE aBJICHUE,
BO3HMKHOBEHHE JIMHEMYAaTOTO CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAs U
MCKYCCTBEHHAS paJIMOaKTUBHOCTD;

—  ONKCHIBaTh HW3YYEHHBIE CBOWMCTBA BelIeCTBA (DJIEKTPUUYECKUE,
MarHuTHBIE, ONTHYECKHE, DBJICKTPUUYECKYI0 MPOBOJUMOCTH PA3IUYHBIX Cpell) U
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCTHONB3YSd (U3UYECKHUE BEITHYMHBEIL:
AIIEKTPUYECKUI 3apsij, CHia TOKa, JJIEKTPUUYECKOE HAmpsHKEHHE, 3JIEKTPUUIECKOe
CONPOTUBIIEHUE, pa3HOCTh moTeHuuanos, IJ[C, pabora TOKa, HMHIYKIHUA
MarHuTHOTO TOJsl, cuia Awmmepa, cwia JlopeHIla, WHIYKTUBHOCTH KAaTYIIIKH,
DHEPrusl ANEKTPUIECKOTO U MAarHUTHOTO TOJIEH, MEPHOJ U YacToTa KoJIeOaHMil B
KOJIeOaTEIbHOM KOHTYpE, 3apsii M CHIa TOKa B IMPOLECCe TapMOHHYECKHUX
AJIIEKTPOMArHUTHBIX KojeOaHuii, (OKyCHOE pacCTOsSHUE U OINTHYEeCKas Cuiia
JIMH3BI; TIPU OMHMCAHUM TIPABUIILHO TPAKTOBATH (PU3MUECKHUI CMBICI UCTIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUECHMS] W EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMY,

—  ONKCHIBaTh U3YYEHHBIC KBAHTOBBIC SIBICHUS U MPOIECCHI, UCTIONb3YS
dbu3uYecKkre BETUYUHBI: CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, DHEPrUsi M UMITYJIbC (OTOHA, MEPUOJ IMOJypacnaaa, YHEPTus
CBSI3W aTOMHBIX SJIeP; MPU ONMMMCAHUH MTPABHJIBHO TPAKTOBATh (PU3HMUECKUNA CMBICIT
WCITOIB3YEMBIX BEIUYMH, MX OOO3HAUCHHS W CIAWHHIILI, YKa3bIBaTh (OPMYJIBI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYI0 BEIWYMHY C JPYTUMH BEITUYHMHAMH,
BBIYUCIIATH 3HAUCHUE (DU3NICCKOU BEITMUUHBIL;

—  aHANMM3UpOBaTh (DU3MYECKUE TPOIECChI M SBIICHHS, WCIOJb3YS
¢dusznyeckne 3aKOHBI W TMPUHIUIBL 3aKoH OMa, 3aKOHBI MOCIEAOBATEIHLHOTO U
napajyieIbHOTO COEIWHEHUS TPOBOJAHHUKOB, 3akoH Jlxoyns—IJleHma, 3akoH
AJIEKTPOMArHUTHOW WHAYKIIUHU, 3aKOH MPSIMOJIMHEWHOTO PacCIpOCTPAHEHHUs CBETA,
3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJTOMIICHUSI CBETA; ypaBHEHWE DWHINTEHHA
st porodddexTa, 3aKOH COXpaHEHUs IHEPTUM, 3aKOH COXPAHEHUS UMITYJIbCa,
3aKOH COXPaHEHUs OJJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUS MacCOBOIO
4ucia, NocTyiaatel bopa, 3akOH paanoakKTUBHOIO pacmajia; Mpu dTOM pas3inyaTrh
CJIIOBECHYIO ()OPMYJHUPOBKY 3aKOHA, €T0 MAaTEMATUUECKOE BBHIPAKEHUE U YCIOBUS
(rpaHulbl, 00J1aCTH ) MPUMEHUMOCTH;

—  OmpeneniaTh HalpaBlieHWe BEKTOpa WHIYKIIMM MAarHUTHOTO ITOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHiia;

—  CTPOUTh U OINHWCHIBAaTHh M300pakeHHWe, CO3/1aBaeMOE€ IUIOCKUM
3€pKajoM, TOHKOU JIMH30M;

—  BBINOJHATH SKCIICPUMEHTHI TI0 UCCIIEAOBAHUIO (DU3UICCKUX SBJICHUN U
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUU: TPH 3TOM
dbopmynupoBath mpobiieMy/3aadyy W TUMOTE3y YYEOHOro OKCIEPUMEHTA,;
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpPYJOBAHUS; MPOBOJIUTH OMBIT H
(GbOopMyIHpPOBATH BHIBOIBI,

—  OCYHIICCTBJISATh TMpPSMBIE W KOCBEHHBIE U3MEpeHUS (DU3NIECKUX
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BEJIMYMH; TIPU 3TOM BBIOMPATH ONTUMAJIBHBIA CIOCOO U3MEPEHHS U UCTIOIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHMUI;

—  HCCJENOBaTh 3aBUCHUMOCTH (PU3MUECKHUX BEIMYMH C HUCIIOJIb30BAHUEM
OpsIMBIX M3MEPEHMI: NpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (HUKCHPOBATH
pe3ysIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3MUYECKHUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeJaTh BbIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

—  coOmomarh IpaBuia 0€30IaCHOTO TpyAa IpU  IPOBEACHUU
UCCJIEIOBAaHUI B paMKax yueOHOTO 3KCIEPUMEHTa, y4eOHO-HCCIeI0BATEIbCKON
U MPOEKTHON JEATEIbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOMCTB U
71a60paTOPHOTO 000PYIOBAHMS;

—  pemiath pacu€THBIC 3aJa4Ml C SIBHO 33aJJaHHON (DU3UYECKON MOJIEIbIO,
UCTIONB3YS (PM3MUECKUE 3aKOHBI U TIPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4uH
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJy4YEHHOTr'0 3HaueHus (PU3NUECKOI BEINUNHBI;

—  pemiatb  KayeCTBEHHbIE  3a/Jayd:  BBICTPaWBaTh  JIOTMUECKU
HENPOTHUBOPEUMBYIO IIETIOYKY PACCYKICHHI C OMOpON Ha H3YyYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

—  HWCIOJIb30BaTh IMpPH pEUIEHHH Yy4eOHBIX 3a7ad COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U NIPEICTABJICHUS YUYEOHOW U HAay4YHO-TIONMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKU aHAIM3UPOBATH MOIydaeMyto HH()OPMAIINIO;

—  OOBACHATH MPUHIMIBI ACHCTBUS MAIWH, TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3ianyaTh YCIOBHS WX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

—  TMPUBOAUTH MPUMEPHI BKIAJa POCCHHCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOUIEr0 MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

—  HCIIOJIb30BaTh TEOPETHUYECKHE 3HaHMs MO (U3MKE B IMOBCEIHEBHOU
KU3HM JUIsi oOecriedeHus: O€30MacHOCTH TpH  OO0pallleHnd ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBaMH, JJIi COXPAHEHHUS 30POBbS M COOJIIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY KaloIEeH cpe/ie;

—  paboTaTh B rpylme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TPYNNbBI, paIMOHAIGHO pPACIpeNeniaTh OO0S3aHHOCTH U
TUTAHUPOBATh JIEATEIIFHOCTh B HECTAaHNAPTHBIX CHUTYAIlMsIX, aJIeKBaTHO OICHUBATH
BKJIQ/T KXKI0TO M3 YIaCTHUKOB IPYIIHI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI.

5. COAEP’)KAHUME YYEBHOI'O IPEIMETA

10 KJIACC

PA3JIEJ 1. DUSUKA U METOZbI HAYUYHOI'O ITO3HAHUA

duszuka — Hayka o npupojge. HayuyHble METOABI MO3HAHUS OKPYXKAIOIIETO
mupa. Ponb »dKkcrepuMeHTa W TEOPUM B MPOIECCE€ IMO3HAHUSA MPUPOIBL
OKCIepUMEHT B (pU3HKE.
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MonenupoBanue (Gu3nuecKux sBICHUN U MpoleccoB. HayuHble runoressl.
dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B HOpMUPOBAHMM COBPEMEHHOM HAyYHOW KapTHHbI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jemoncmpayuu
1. AHaJioroBblie U IUGPOBBIEC U3MEPUTEIBHBIC TPUOOPHI, KOMITLIOTEPHBIC
JaTIUKH.

PA3JIEJI 2. MEXAHUWKA

Tema 1. Kunemaruka

Mexannueckoe ABWKEeHHE. OTHOCUTEILHOCTh MEXAHUYECKOIO JIBMIKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemenienune, ckOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U
YCKOpPEHHE MAaTEpPUATBbHOM TOUYKH, MX MPOEKIMH Ha OCH CUCTEMBbI KOOpIWHAT.
CrnoxeHue nepeMeIeHu U CJI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOpPEHHOE MNPSIMOJUHEHHOE ABMXEeHHE. ['paduku
3aBUCHUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U NEpEeMENICHUs
MaTepUaAIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHre CBOOOHOTO MaJICHUS.

KpuBonuneitHoe nBuxkeHue. JIBU)KEHHE MaTEepUalbHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIrHOE YCKOPEHUE.

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHexue. CIUI0OMETD,
JIBI>KCHUE CHAPSIOB, IICMTHbIC U PEMEHHBIC Mepelayuu.

Hemoncmpauuu

I. Mopgens cucrembl  OTCU€Ta, WUIIOCTPALMS  KUHEMATUYECKUX
XapaKTePUCTUK JBHKCHUSI.

2. IIpeobpazoBaHue IBMKEHHM C UCTIOIH30BAHUEM MPOCTHIX MEXAaHU3MOB.

3. IlageHue Ten B BO3AYXE U B PA3PEKEHHOM MPOCTPAHCTBE.

4. HaGmronenue ABUKEHUS Teia, OPOIIEHHOTO TOJ YTJIOM K TOPU30HTY U
TOPU30HTANIBHO.

5. 3MepeHne ycKopeHHsl CBOOOIHOTO MaCHUS.

6. HanpasieHnue cKopoCTH IPU ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, nadbopamopnsie padomut

1. Wzyuenue HEPAaBHOMEPHOT'O JIBIDKCHHUS C II€JIbIO  OMpeeeHuUs
MIHOBEHHOW CKOPOCTH.

2. WccnenoBaHue COOTHOIICHUS MEXAY IMyTSMH, NPOUICHHBIMH TEJIOM 3a
MoCJe0BaTeIbHbIE paBHBIE MPOMEXKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCThIO, PABHOM HYJIIO.

3. V3yueHue ABUKEHHUS IIapUKa B BA3KOM KUIKOCTH.

4. I3yueHue IBWKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHHO.

Tema 2. lunamuka

IIprammn  otHocutTenvbHOCTM  ['amunes. Ilepseii  3akoH  HbrotoHa.
NuepruanbHbie CUCTEMBI OTCUETA.
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Macca tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoii 3akoH HeroToHa
JUIS MaTepUalibHOM TOUKHU. TpeTuil 3akoH HproTOHA [U1s1 MaTEpUaIbHBIX TOYEK.

3akoH BcemMupHOro TtaroteHus. Cuna TsokectH. llepBasg kocmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunsl TpeHus (mOKosi, CKOJbXeHUs, kadeHus). Cuia TpeHus.
Cyxoe Tpenue. Cuna TpeHUsI CKOJIBKEHUSI U cuiia TpeHus nokos. Koadduuuent
TpeHus. Cuia COnpoTUBICHUS PH JIBHKEHUHU TeJa B )KUIKOCTH WJIU Tas3e.

[TocTynarenbHOE M BpallaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cuibl OTHOCHUTEIBHO OCH BpameHus. llnedo cuibl. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue: TONIIUITHUAKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpavyuu
. SIBNeHNe HHEPLUN.

. CpaBHEHME MacC B3aUMOJCHCTBYIOIIUX TE.
. Bropoii 3axkoH HerotoHna.
. U3mepenue cu.
. CiioxeHue cuil.
. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT JiehopMariuu.
. HeBecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U MAJICHUU.
. CpaBHEHME CHJT TPEHHMSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.
. YcnoBus paBHOBecHs TBEPAOTo Tena. Buasl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

1. U3yuenue aBuxeHus: Opycka 1o HakJIOHHOM IJIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

3. HccnenoBaHnue ycCIOBHM paBHOBECHsSI TBEPJOIro Tejla, MMEKOIIEr0 OCh
BpAaIlCHUS.

Tema 3. 3akoHBbI COXpaHeHHUs] B MEeXaHUKeE

NmMnynec maTepuanbHOM TOUYKHM (Tena), CUCTEMbl MaTEpPUAlIbHBIX TOYEK.
WNMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOITHOCTD CHUJTBI.

Kunernueckass sHeprusi mMaTepualibHOM TOYku. TeopeMa 00 H3MEHEHHUH
KUHETUYECKOU DHEPTUM.

[ToTennumanbHas SHEPTHUS. [ToTennuanbHas SHEPrus YIpPYro
nedopmupoBaHHOM — nipykuHbl.  [loTeHuuManpHass  SHeprus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loreHuuanbHble W HeNmOTEHUWaNbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW SHEPIMM CHCTEMBI Tell
3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

Texnuueckue ycmpoucmea u npakmuiyeckoe npumeHeHue. BOIOMET, KOIED,

O 00 IO\ bW
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NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jemoncmpayuu

1. 3akoH cOXpaHEHHUs UMITYJIbCA.

2. PeakTMBHOE JBUKECHHUE.

3. [lepexoa NOTEHIMAILHON YHEPTUU B KUHETHUECKYIO U OOpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomut

1. U3ydyenue aOCONIOTHO HEYNPYTOro yjaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

2. HccnenoBanue CBsI3U paOOThl CUJIBI C HU3MEHEHHEM MEXAHUYECKOU
SHEPI'UM Tejla Ha MPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

PA3JIEJI 3. MOJIEKVJIAPHASA ®U3UKA U TEPMOJIMHAMUKA

Tema 1. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TeOPpUHU

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Jduddysus. Xapaktep IBWKECHUS U
B3aMMO/JICHCTBUSL YacTHUIl BelIeCTBA. MoJeNu CTPOEHUs Ta30B, KUIKOCTEH U
TBEPJBIX TEJ U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelneld. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mogens wupeanbHOoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM HJACaTBHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHUsS dvactul rasa. [llkama
temneparyp KenpBuna. ['a3oBbie 3akoHbI. Y paBHeHHEe MeHneneesa—Knanenpona.
3akoH JlanbToHa. M30omponecchl B MACATBHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHHUE U3OMPOIECCOB: H30TEPMa, H30X0pa,
nuzo0apa.

Texnuyeckue ycmpoticmeéa u npaKkmuyeckoe HnpumeHeHue: TEPMOMETP,
Oapomerp.

Jlemoncmpavyuu

1. OmbITHI, TOKa3bIBAIONIUE JTUCKPETHOE CTPOCHHUE BeEIlIecTBa, (hoTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

2. OnbITel 0 AU Y3UH KUTKOCTEN U Ta30B.

3. Moaenb OpOyHOBCKOTO JBUYKEHUS.

4. Mopensb onbita IlITepHa.

5.  OmnbIThl, JOKa3bIBAIOIIME  CYIIECTBOBAHHUE  MEXMOJICKYISIPHOTO
B3aUMOJIEUCTBHSL.

6. Mojenb, WUTIOCTpUPYIOIIas IPUPOaY JaBJICHUs Ta3a Ha CTEHKH COCY/Ia.

7. OnbIThl, WUTIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS HJICAIBHOTO Tasa,
H30IPOIECCHI.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul

1. Onpenenenre Macchl BO31yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMITEpaTyphl BO3yXa B HEH.

2. HccnenoBaHue 3aBUCUMOCTHM  MEXJYy IapaMeTpaMH  COCTOSIHUS
Pa3peKEHHOrO Tasa.
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Tema 2. OCHOBBI TEPMOJAMHAMHUKH

TepmoanHaMuueckasi cucteMa. BHYTpeHHSIsI SHEPTHST TEPMOJNHAMUYECKON
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl U padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOrOo  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHAS TEIIOEMKOCTh BELIECTBA.
KonruecTBo TEIIOTH pH TEIIIONEpEaye.

[lonsitue 06 amuabatHOM mpouecce. IlepBblii 3aKOH TEPMOIAMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOIWHAMUKH K m3omporeccaMm. I'paduueckas
UHTEpIpeTanus paboTh rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocCTh Po1IeCCOB B IPUPOJIE.

TerutoBple  mamuHbl.  [IpuHUOMNBI  TEUCTBUS  TEIUIOBBIX  MAIMH.
[IpeobpazoBanus sHepruu B TemioBbix MammHax. KITJ[ TenmoBoit mammnbl. [{ukin
Kapno u ero KII/I. Oxonornyeckue npoOaeMbl TEMIIO3IHEPTETUKU.

Texnuueckue ycmpoiicmea U HNpaKMUYecKoe npuMeHeHue: JIBUTATEb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUITUOHED.

Jlemoncmpavyuu

1. U3meHeHnne BHYTPEHHEW SHEPIruM Tejia MpU COBEPIICHUH Pa0OThI: BHUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JlyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

2. V3MmeHeHwe BHYTPEHHEW OHEpruM (Temmeparypbl) Tejaa IpH
TeIIonepeaaye.

3. OnpiT 0 aanMabaTHOMY paCHIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

4. Mopgenu mnapoBoil TypOWHBI, JBHUraTeiasi BHYTPEHHETO CrOpaHuUs,
PEaKTUBHOIO JIBUTATEIS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

1. I3mMepenue yaenbHON TeTIOEMKOCTH.

Tema 3. ArperaTHblie coCcTOsiHMS BelecTBa. @a3oBble Mepexo/abl

[Tapoo6pa3oBanue u KoHaeHcanus. Vcmnapenue u kuneHne. AOGCOIIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HaceiueHHbli map. YjaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBineHue u
KpUCTaJIM3anus. Y IejibHas TerioTa miaBieHus. Cyoaumanius.

YpaBHeHuUE TEII0BOTO OajaHca.

Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHUsS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Hemoncmpauuu

1. CBolicTBa HACBIIIEHHBIX MTAPOB.

2. Kunenue npu NOHUKEHHOM JaBJICHUH.

3. CiocoObl U3MEPEHHUSI BIAKHOCTH.

4. HaGntoneHre HarpeBaHusl U MJIaBJICHUS] KPUCTAUIMYECKOTO BEIIECTBA.

5. JleMOHCTpanust KpUCTAILIOB.
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Yuenuueckuii sxcnepumenm, nadbopamopnwie padomul

1. I3MepeHre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

PA3AEJI 4. DJIEKTPOINUHAMMUKA

Tema 1. DuekTpocraTnka

ONeKTpu3auus Tell. OJEKTpUYeCKuid 3apsn. JlBa BUOa DIEKTPUYECKHUX
3apsinoB. [IpOBONHUKM, OUANEKTPUKU W MOJYNPOBOAHUKH. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TodedHbBId 3JIEKTpUYECKHIA
3apsia. DnekTpudeckoe mnoje. Hanpsok€HHOCTh anekTpudeckoro mosist. [lpuHnumn
CYyNEPHO3ULIUNA AIEKTPUUYECKUX Tojeil. JIuHUM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

PaGora cun anekrpocratmueckoro  mojs. [lotenmuman.  PasHocTh
noTeHIUaoB. [IpOBOJHUKM U AUAJIEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexkrpuyeckasi IPOHUIIAEMOCTb.

OnektpoéMkocTb. KoHeHcarop. DneKTpoEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

Texnuueckue ycmpoiicmea u NpaKmuyeckoe npumMeHeHue: SIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMUPOBAJIbHBIN armapar, CTpyHHBINA IPUHTED.

Jlemoncmpavyuu

1. YcTpolicTBO M IpUHIMT AEUCTBHS SJIEKTPOMETPA.

2. BzanmoaencTBre Ha3IEKTPU30BAHHBIX TEI.

3. DAEKTPUYECKOE TOJIE 3APSIHKEHHBIX TEIL.

4. IIpOBOTHHUKY B 3JIEKTPOCTATHYECKOM ITOJIE.

5. DaeKkTpocTaThyecKas 3alluTa.

6. JAM3JIEKTPUKHU B DJIEKTPOCTATUYECKOM TTOJIE.

7. 3aBUCUMOCTb 3JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOLIAIU
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apssKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuii 3xcnepumenm, nadopamopusie padvomaol

1. I3mMepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. IlocTossHHBIN J1eKTPUYecKNH TOK. TOKM B pa3IM4YHBIX cpeaax

OJIEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 1714 yyacTka L.

DNEeKTpUYECKOE COMPOTUBIIECHUE. YENbHOE CONPOTUBIICHHWE BEIECTBA.
[TocnenoBarensHOE, MapamieIbHOE, CMEIIAHHOE COEIMHEHNUE TPOBOIHUKOB.

PaGora oanextpuyeckoro Toka. 3akoH Jlxoyns—IJlenna. MoiHOCTD
AIEKTPUUECKOTO TOKA.

OJIC u BHYTpEHHEE COINPOTUBICHHE HMCTOYHHMKA TOKa. 3akoH Oma st
MOJHOM (3aMKHYTOM) 31eKTpuueckoil rienu. KopoTkoe 3ambIKaHue.

DIJIEKTPOHHAs  MNPOBOJUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJIJIOB OT TeMiepaTypbl. CBEpXMPOBOAUMOCTD.

DNEeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.
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[TomympoBomuukn.  CoOCTBEHHass W MPUMECHasT  MPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.
DIEeKTpOIUTUYECKAs AUCCOMALNS. DIEKTPOIH3.

DNeKTpudecKuii TOK B Tra3ax. CaMOCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

Texnuueckue ycmpoticmea u npaKmuiyeckoe npumeHeHue. amIepMerp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OJJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBIN IHO/I, TaTbBAHUKA.

Jemoncmpayuu

1. N3Mepenune Cuiibl TOKa U HAMIPSIKEHHUS.

2. 3aBUCUMOCTh CONPOTUBJIECHUS LUJIUHAPUYECKUX IMPOBOJHUKOB OT
JUIAHBI, TUIOMIAIH TTOIIEPEYHOTO CEYEHUS U MaTepuraa.

3. CMemaHHOe COeIMHEHUE TPOBOHUKOB.

4. [Ipssimoe m3mepenne I/IC. KopoTkoe 3aMblkaHUE TaJlbBaHHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

S. 3aBUCHUMOCTb CONIPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPBHI.

6. [IpoBOAMMOCTB BJIEKTPOJIUTOB.

7. HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

8. OIHOCTOPOHHSIS TPOBOJIUMOCTD JINO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

1. A3yueHune cMemaHHOro COeAUHEHUSI PE3UCTOPOB.

2. NU3mepenne 3/]C nCTOYHMKA TOKA U €T0 BHYTPEHHETO CONPOTHUBIICHUS.

3. Habmronenue 351ekTposinsa.

MEXIIPEIMETHBIE CBA3U

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce oCyIIecTBIsSIETCS €
Y4ETOM COAEPIKATEIBHBIX MEXIPEIMETHBIX CBS3€M € KypcaMHM MaTEMaTHKH,
OMOJIOTHH, XUMHUH, Teorpauu U TEXHOJIOTHH.

Meoicnpeomemnovle nonamus, C6A3AHHbIE C U3YUEHUEM MEMOO008
Hay4YHOo20 NO3HAHUA: SIBJICHUE, HAYYHBIH (aKT, TUIIOTE3a, (pru3nueckas BeIUUMHa,
3aKOH, TEOPHsl, HA0JIIO/IEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE, MOJICIIb, U3MEPEHHE.

Mamemamuka: pelieHUEe CUCTEMbl YpaBHEHUM; JMHEHHas (QYHKIUS,
napaboa, runep6oiia, ux rpa@uKd U CBOMCTBA; TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO;
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozua: Mexannieckoe JIBUKEHUE B )KUBOU npupojae, 1uddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumusn: MCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE ATOMOB W MOJIEKYII,
MOJIb BEIIECTBA, MOJIIPHAsI MACCA, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEN U
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, B3JIEKTPOJMTHYECKAS IUCCOLMALM,
rajbBaHUKA.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPBI, 0ApOMETP, TEPMOMETP.
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Texnonozusn: npeoOpa3oBaHNe NBIKCHUNA C MCIIOJIH30BAHUEM MEXaHHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJAOMET U T.I.), JBUTATelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJAWIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raJbBAHUKA.

11 KUIIACC

PA3JIEJI 4. DJIEKTPOAUHAMUKA

Tema 3. MaruutHoe nmoJsie. JJIeKTPOMATHUTHASA UHIAYKIUS

[TocrossHHblE ~ MarHUTH.  B3anMOIENCTBHE  TMOCTOSIHHBIX  MAarHUTOB.
MaruutHoe 1mone. Bexktop MarHuTHOM wuHAYKUMHU. [IpuHIMD cyneprno3uuuu
MAarHuTHbBIX MoJjed. JIMHMM MarHuTHOM WHAYKUMU. KapThHa JTWHUNA MarHUTHOU
WHIYKUIWH MOJIS1 TOCTOSIHHBIX MarHUTOB.

MarHutHOe T1OJie MPOBOAHUKA C TOKOM. KapTuHa nuHUNA HWHAYKIUU
MAarHUTHOI'O TOJIS JUIMHHOIO IPSIMOIO IPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJ-HUKA, KaTYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoaencTere npoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIpaBJICHUE.

Cuna Jlopenua, €€ MOAy/b M HallpaBiieHHE. [[BrKEHUE 3apsHKEHHON YaCTHUIIbI B
OJTHOPOJTHOM MarHuTHOM moJjie. Pabota cuibl JlopeHiia.

SIBneHne DNEKTpOMArHUTHOM HMHAYKIUU. [IOTOK BekTOpa MarHWTHOU
nHaykuuu. 3/JC uaaykiuu. 3aKoH 3JeKTpoMarHuTHoN uHaykiuu dapanest.

BuxpeBoe anekrpuueckoe mnone. OJIC UMHAYKIMM B  IPOBOJHMKE,
JBUKYIIEMCS TTOCTYIIATENIbHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[Ipasuio Jlenua.

NunyktuBHOCTD. fABNenue camonHaykuuu. 3J{C caMOMHAYKIIMH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

Texnuyeckue ycmpoiucmea u npakmuyeckoe npumeHeHue: TOCTOSHHbIE
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Hemoncmpauuu

1. OnbIT Ipcrena.

2. OTKIIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

3. JInHUY MHAYKUUW MAarHUTHOTO TIOJIS.

4. B3anmMoAenCcTBYE JIBYX MPOBOJHUKOB C TOKOM.

5. Cuna Awmrmepa.

6. [elictBue cumbl JIopeHla Ha HOHBI JIEKTPOJIUTA.

7. SIBeHue 3EKTPOMAarHUTHOM MHIYKIIUU.

8. [IpaBuio Jlenna.

9. 3aBucumocte DJIC MHAYKIMU OT CKOPOCTH HM3MEHEHHUS MAarHUTHOIO
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MOTOKA.

10. SIBneHne caMOMHIYKIIUY.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

1. I3yyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

2. UccnenoBaHue OelCTBUS MTOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

3. HccnenoBaHue sSIBICHUS JIEKTPOMArHUTHON UHIYKIIHH.

PA3JIEJI 5. KOJIEBAHHMA 1 BOJIHBI

Tema 1. Mexann4deckue U 3JIeKTPOMATHUTHBIE KOJIeOaHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOaHUA.
["apmonnueckue konebanus. Ilepuoxa, yactora, ammiuTyna u ¢asza KoJeOaHMIA.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUi MasTHUK. Y PaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii kKOoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B
UJICATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpeacTasienue o 3aTyxaromuX KojaebaHusx. BeiHy ) 1eHHbIE MEXaHUUECKHE
KojeOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennbiii Tok. CHHyCOMZANbHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYECHHWE CHJIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. [IpousBoacTso, nepegaya U NOTpeOICHUE PIEKTPUUECKOMN
HHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: SIEKTPUYECKUN
3BOHOK, T€HEpaTOp NEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpONepeay.

Jlemoncmpavyuu

1. HccnenoBanre mapamMeTpoB KoJieOATENbHOW CHCTEMBI (IIPY>KUHHBIN
WM MaTEeMaTUYECKUN MAsSTHUK).

2. HabGmronenue 3aryxaronmx KojieOaHui.

3. UccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJICOAHMIA.

4. HaGnroneHnue pe3oHaHca.

5. CBoOOAHBIC IEKTPOMATHUTHBIE KOJICOAHUS.

6. OcumiorpaMmsel (3aBUCUMOCTH CHJIbI TOKAa U HANPSKEHUS OT BPEMEHH)
JUTS DJIEKTPOMArHUTHBIX KOJIEOaHUM.

7. Pe3oHaHC IpU NOCIEAOBATEIBHOM COECIUHEHUM PE3UCTOpA, KaTYILIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

8. Moienb TUHUM 3JEKTPONepeiayu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot

1. HccnenoBanre 3aBUCMMOCTH TIEpHOJAa MaJIbIX KoJieOaHUUW Tpy3a Ha
HUTH OT JUIMHBI HUTU U MAacCChI I'Py3a.
2. HccnenoBanne NEPEMEHHOTO TOKAa B LENH W3 IOCIEIOBATEIBHO

COEIMHEHHBIX KOHAEHCATOPA, KaTyILIKA U PE3UCTOPA.
Tema 2. Mexanu4yeckue U 3JIEKTPOMATHUTHbIE BOJIHbBI
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MexaHuueckue BOJIHBI, ycaoBHs pacnpocTpaneHus. Ilepumon. CkopocTsb
pacnpocTpaHeHuss W JiuHA BOJHBL [lomepedHble W IIPOJOJIBHBIE  BOJIHBIL.
WuTepdepenuus u qudpakiys MEXaHUIECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI U3JIyYEHMS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexTpoMarautHo#l BosiHe. CBoMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEIIOMIICHUE, Moygpu3anus, Iudpakuus,
unTepdepenius. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJH. I[pyMeHeHne 3JIEKTpPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI pagnoCBsI3U U TeneBUAcHUA. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPELBI.

Texnuueckue ycmpoucmea u npakxmuyeckoe npumMeHeHue: MYy3bIKAIbHbBIE
UHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE U MEIULMHE, pajap,
paaronpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpavyuu

1. OO0pazoBaHue U paclpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

2. Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3. Habmtoenne oTpaskeHus U PEIOMIICHUST MEXaHUYECKUX BOJIH.

4, Hab6monenue untepdepennnu u audpakiiud MEXaHUIECKUX BOJIH.

5. 3ByKOBOW pE€30HAHC.

6. HabnrogeHue CBS3M TPOMKOCTH 3BYKa W BBHICOTHI TOHA C aMILTUTYION
Y 4aCTOTOM KOJI€OaHU.

7. HccnemoBaHue CBOKWCTB  DJIGKTPOMArHUTHBIX  BOJH:  OTPaXCHHE,

MpeIOMIICHUE, MOSIPU3ALMS, TUPPAKIHS, UHTEPPEPEHIHUS.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsiMoOnMHENHOE pacnpoOCTpaHEHHE CBETA B
OJHOPOJHOM cpene. JIyu cBeTa. ToUeUHBIM HCTOUHUK CBETA.

OTtpaxxeHue cBeta. 3akOHBI OTpaxkeHHsl cBeta. [locTpoeHue n3obpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI TPEIIOMJICHUS CBeTa. AOCONIOTHBIM
nokasarenp npenomsieHus. [lonmHoe BHyTpeHHee orpaxkeHue. lIpenenbHbiil yron
IIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CiaoxHbII coctaB Oenoro cBeta. LBer.

ColOuparomyie W paccewBaroiiue JUH3bL. ToHKas JnuH3a. POKycHOE
paccTosiHuE W ONTUYECKas cuila TOHKOM JuH3bl. [locTpoenue nzoOpaxkeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmynia TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMOoe€ JIMH30H.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

Bomnosas ontuka. UaTtepdepenims cBeta. KorepeHTHbIE UCTOUHUKH. Y CJIOBUS
HaOJIIOZICHUs] MaKCUMYMOB I MHHUMYMOB B MHTEp()EpEeHIIMOHHON KapTUHE OT ABYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpaknwonnas pemérka. YcioBue HaOIIOICHUS
IJIABHBIX ~MAaKCMMyMOB IIpM  ITQJICHAM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
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TUGPAKIIIOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

Texnuueckue ycmpoticmea u HnpaKmuyeckoe npumMeHeHue: OYKU, IIyTia,
doToanmnapar, NPOEKIMOHHBIA ammapar, MHUKPOCKOIM, TEJIECKOM, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOISPOU.

Jemoncmpayuu

1. [IpsiMmonuHEHOE pacTpOCTpaHEHHE, OTPAXKEHUE U MPEIOMIICHUE
cBera. OnTuyeckue mpuodOpBkl.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBO/IA.
HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.

Mopenu Mukpockona, TeJIecKona.

HaOmronenune natepdepeHinu cBera.

HaOnronenune nudpakiyuu ceera.

HabGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydyeHue ciexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEIIETKH.
0. HabGmonenue nomisipusanuu cCBeTa.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot

1. I3mepenne nokas3aTensi IpeJOMIICHHS CTEKJIA.

2. UccnenoBanue CBOMCTB NU300payKEHU B JIMH3AX.

3. HabGnrogeHue qucnepcuu CBeTa.

PA3JIEJI 6. OCHOBBI CIIEITUAJILHOM TEOPUU
OTHOCHUTEJIBHOCTHU

['panuibl  NPUMEHUMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctynartsl
CIEUAIBHOW TEOPUM OTHOCUTEIbHOCTU: WHBApPUAHTHOCTH MOJAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUH-IIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpPAIICHUE
JUTHHBI.

DHEprust U UMNYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl € SHEPTUE U UMITYJILCOM PEISTUBUCTCKON YAaCTUIIbI. DHEPTHS
MOKOS.

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Dy1eMeHTbl KBAHTOBOI ONTUKH

®otonbl. Dopmyna Ilnanka cBs3u sHeprum (OTOHA C €ro YacTOTOM.
DHeprust 1 UMIyJbc (HOTOHA.

OtkpeiTue u uccnenopanue Goroadpdexra. Onwitel A. I'. CroneToBa. 3aKoHbI
dbotordpdexra. YpaBHenue OiinmreriHa s poroaddexra. «KpacHas rpaHuiiay
dboTtorddekra.

JlaBnenue cBera. OnmwiTel I1. H. JIcGenena.

XHUMHUYECKOE JICVCTBUE CBETA.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jemoncmpayuu

1. ®oToa(p ekt Ha yCcTaHOBKE C IIMHKOBOM TTACTHHOM.

HOOo~NoOkWN
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2. UccnenoBanue 3ak0HOB BHEMIHETO GoTodddexTa.
3. Ceeromuo.
4. Conneynas O6aTapes.
Tema 2. CTpoenne aTroma
Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHuro [J-yacTtu.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nmyueHune W mOTIIOHNIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.
BonnoBele cBoricTBa yactuil. Boisnsl e bponnsa. KopnyckymsapHo-BOIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.
Texnuueckue ycmpouucmea u npaxmuyeckoe npumeHeHue: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOM), 1a3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpavyuu
1. Mogens onsiTa Pezepdopa.
2. Onpenenenre AJIMHBI BOJIHBI JIa3epa.
3. HabGmroieHue MMHeNvaThiX CIEKTPOB U3TyYEHUSI.
4. Jlazep.
Yuenuueckuit skcnepumenm, nadbopamopnwie padomuol
1. HabGmrogenue auHEeHYaToro CreKTpa.
Tema 3. ATomHOe PO
OKCIIEpPUMEHTHI, JTOKA3BbIBAIOIINE CJOKHOCTH CTpPOeHMS sapa. OTkpeiThe
pagnoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocraBa
paanoakTUBHOIO U3nydenus. CBoiicTBa asib(a-, 6eTa-, raMmma-u3inydeHus. Bnusiaue
pPaZMOaKTUBHOCTHU Ha JKUBbIE OPTaHU3MBI.
OtkpbiTHE TIpoTOHA M HeWTpoHa. HykionHas mopens sapa IeiizenOepra—
NBaneHko. 3apsia sapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [amma-
U3JIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
SnepHble peakunu. JleneHue u CUHTES s1Iep.
Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiemMbl M TMEpPCIIEKTHUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE ACTIEKTHI AIEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
Mertonabl HaOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHLL.
@yHIlaMEeHTalIbHbIE B3auUMOJEUCTBUS. EAMHCTBO (U3MUECKOW KapTUHBI
MUpa.
Texnuueckue ycmpoucmea u npakmuieckoe npumenenue. N03UMeETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jemoncmpayuu
1. C4€TUMK HOHU3HUPYIOLIUX YaCTHULI.
Yuenuueckuit skcnepumenm, nabopamopnuie padomul
1. UccnenoBanue TpEKOB YacTUIL (110 TOTOBBIM (oTOrpadusim).
PA3EJI 8. JIEMEHTBI ACTPOHOMHNHU U ACTPO®PU3UKHN
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Otanbl  pa3BuUTUA acTpoHOMUHU. IIpukiamHoe U MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3gHoro neGa. CosBe3nusi, spkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHewyHass akTHUBHOCTh. VcTtounuk sHeprun CoJiHIA U 3BE3N.
3BE3bI, UX OCHOBHBIE XApAKTEPUCTUKHU. Jlmarpamma «CIEKTpajIbHBIA KJIacc —
CBETHUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U ABoItonnKu CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mueunsiii Ilyte — Hama ['amaktuka. [lonoxenune m nBuxenne CosHIa B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa66:a. Pazberanue rajgakTuk.
Teopus bosbiioro B3peiBa. PemkToBOE M3ITyYeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxkue naonooenusn

1. HaGmrogenuss  HEBOOPYXKEHHBIM  TJIA30M  C  HMCHOJb30BAaHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN ISl OMPEACIICHUS TOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHBIE cO3Be3ausd CEBEpHOIo MOJyIIapus WU SIPKUE
3BE3ILI.

2. Hab6mrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

OBOBIIAIOIIEE ITOBTOPEHHME

Ponp Qusuku U acTpoHOMUHM B HKOHOMHUYECKOH, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOU chepax AesTeIbHOCTH YeIOBeKa; POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOUW KapTHHE MUPA; POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nYecKoil KapTUHBI MHPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MEXIIPEIMETHBIE CBA3U

Nzydenne kypca ¢usznku 6a30BOro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEIMETHBIX CBSI3€M € KypcamMud MaTEMaTUKH,
OMOJIOTHH, XUMHUH, Teorpa(uu U TEXHOJIOTHH.

MesicnpeOmemnoie nOHAMUA, CEA3AHHbBIE C U3YYEHUEM MemOo008
HAY4YHO020 NO3HAHUA: SIBICHUE, HAy4HbIN (pakT, runoresa, pusnveckas BeJIUYMHA,
3aKOH, TEOpHUsl, HAOJIIOAEHUE, DKCIIEPUMEHT, MOJCIUPOBaHUE, MOICIIb, U3MEPEHHUE.

Mamemamuka: peEUICHUE CUCTEMbl YpPABHEHUH; TPUTOHOMETPUUECKHE
GyHKIUA: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO; BEKTOPHl M UX IMPOCKUHH HA OCHU KOOPAMHAT, CJIOKEHHUE BEKTOPOB;
MIPOU3BOJHBIC DJEMEHTAPHBIX (YHKIMN; MPU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (Puryp u 00bEéMa Tell.

Buonozus: >nextpudeckue SBICHUS B JKUBOW TPHUPOJE, KojeOaTelbHbIE
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JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KHUBOMU MPUPOAE, NECUCTBUE
paananyy Ha )KUBbI€ OPTraHU3MBbl.

Xumusa: CTPOCHHE AaTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAas CTPYKTypa
TBEPABIX  TEJl, MEXaHU3Mbl  OOpa3oBaHUsA  KPUCTAJUIMYECKOW  PEIIETKH,
CIIEKTpaJIbHBIN aHaJIHU3.

TI'eocpaghusn: marnuTHbIE MONIIOCA 3€MITH, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA
3€MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSCCHUH.

Texnonozusa: nNVHAW DSICKTPONEpEaad, TEHEPATOpP MEPEMEHHOTO TOKA,
AJEKTPOJIBUTATENIb, WHAYKLIHWOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJTHEeuYHas Oatapesi.
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6. TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «®U3UKA»

10 KJIACC (68 )

TemaTnueckn
i 0JI0K, TeMa

OcHOBHOe coaepxaHue

OcHOBHBIE BUABI NCATCJIbHOCTH YHAIIINXCS

PA3/IEJI 1. HAYYHOI'O IO3HAHUA ®PU3UKA U METO/BbI (2 4)

dusuka u
METO/JIbI

HAYy4YHOT'O
MMO3HaHU

(249)

duszrka — HayKa O IPUPO/IE.
Hayunble MeToabl MO3HAHUA
OKpy»Karolero mupa. Posb
JKCIIEPUMEHTA U TEOPUH B
IIPOLIECCE TTO3HAHUS IIPUPOIBI.
DKCHEepUMEHT B (PUBHKE.
MopaenupoBanue puznueckux
ABJIEHUN U nponeccoB. Hayunbie
runoTe3bl. PU3N4eCKue 3aKOHbI
U Teopuu. ' paHnLbl
MIPUMEHUMOCTH (PU3UIECKHUX
3aKOHOB. [IprHIMDI
cooTBeTcTBUA. PO 1 MecTo
¢usuku B HopMuUpOBaHUH
COBPEMEHHOW HAYYHOH KAPTHUHBI
MHpA, B IPAKTUYECKON
JIeSITSIILHOCTH JIIOAEH

PaboTa B rpymme no noAroToBKe KOPOTKUX COOOIIEHUN O POJIM U MECTE
(bU3UKY B IPAKTUYECKON JeATEIBHOCTH Jtojiei. OCBOEHUE OCHOBHBIX
npuéMOB paboThl ¢ IIUGPOBOI TabopaTopuei 1Mo PU3NKe

PA3JIEJI 2. MEXAHUKA (18 u)




Kunematuka (5

4)

Mexannyeckoe JBHKEHUE.
OTHOCUTENIBHOCTD
MEXaHUYECKOTO JBUKCHHS.
Cucrema otcuéra. TpaekTopus.
[IepemenieHue, CKOpOCTh
(cpenHsis CKOpoCTh, MTHOBEHHAS
CKOpPOCTh) U YCKOPEHHE
MaTepUaAIbHONU TOYKH, UX
IIPOCKLIMU HA OCH CUCTEMBI
koopauHat. CioxxeHue
MEPEMENICHUIN U CII0KEHUE
ckopocTer. PaBHomepHOE 1
PAaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE IBUKECHUE.
I'paduku 3aBucuMocTu
KOOPAUHAT, CKOPOCTH,
YCKOPEHUSI, MYTH U
IIEpEMENIECHUS] MaTepUATIbHOU
TOYKH OT BpeMeHu. CBOOOIHOE
MajicHuE. Y CKOpEHUE
cBOOO/IHOTO Na/ICHUSI.
KpuBonunenHoe nBUKEHHE.
JIBr>KeHne MaTepualibHON TOYKU
110 OKPY>KHOCTH C IIOCTOSIHHOM
110 MOZYJIFO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon u yacTora oOparieHusl.

[TpoBeneHME SKCIEPUMEHTA: N3YYCHHE HEPABHOMEPHOTO JBMKCHHUS C
LEJIbIO OIPEIeTICHHs] MTHOBEHHON CKOPOCTH; UCCIIEIOBAHUE COOTHOIICHHUS
MEX]Ty IyTSMU, POUICHHBIMH TEJIOM 32 TIOCIIEI0BATEIbHBIC PaBHBIC
IPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPECHHOM JBM)KCHUHU C HAUYATbHON
CKOPOCTBIO, paBHOH HYIIIO; M3yUeHHUE IBIDKCHUS IIIApUKA B BI3KOM
KUAKOCTH. OOBICHEHHE OCHOBHBIX MPUHIIUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CUJAOMETP, LIEMHbIC U PeMEHHBIC MTepeaaun
JIBWDKEHUS; U YCIOBHUM UX 0€30MaCHOTO MCIOJIB30BAHMS B TTIOBCEHEBHOM
*u3HU. Pellienre pacu€THBIX 3a/a4 C SIBHO 33JIaHHOMN (hHU3UUECKOM
MOJICIIBIO C HCTIOJB30BAHNEM OCHOBHBIX (DOPMYJT KHHEMATHKH.
[TocTpoenune n ananu3 rpauKOB 3aBUCIMOCTEH KHHEMATHICCKUX BEITMIHH
oT BpeMeHH. Pacro3HaBanne GU3NIECKUX SBICHUN B Y4COHBIX OIBITAX H
OKpPY KaIoIeH KU3HHU: PAaBHOMEPHOE W PAaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE
JBIDKEHUE, CBOOOTHOE TTa/ICHNE TE, IBIKEHUE TT0 OKPYKHOCTH.
Onurcanye MEXaHUIECKOTO JABMKCHHS C HCIIOIb30BAaHUEM (PU3UUECKHUX
BEJIMYMH: KOOpJMHATA MyTh, IEPEMEIICHHE, CKOPOCTh, YCKopeHue. Pabora
B TpyNIax Mpy MJIaHUPOBAHUH, IPOBEACHUN ¥ HHTEPIIPETAIIUU
PE3yIbTATOB OIBITOB U aHAIU3€E TOTIOTHUTEIHHBIX UCTOUHUKOB
uH(dOpMAIUU TIO TEME
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IlenTpocTpeMurenbHOE
YCKOpEHHUE

JlnHamuka

(7 4)

[IpyHIMI OTHOCUTEIBHOCTH
lanmunes. [lepBblii 3aK0H
Herorona. MuepuuanbHbie
cucreMsl oTcuéra. Macca tena.
Cwuia. [IpuHIMD Cynepno3uuuu
cuit. Bropoii 3akon HeroToHa i
MAaTEepUAIBHON TOYKH. Tpernii
3akoH HproTtona mis
MAaTEPUAIBHBIX TOYEK. 3AKOH
BCEMUPHOTO TAroTeHus. Cuna
TskecTd. [lepBas kocmuyeckas
ckopocTh. Cuiia yrpyrocTtu.
3akoH ['yka. Bec tena. Tpenue.
Buasl Tpenus (mokos,
CKOJIb)KEHMs, KaueHus ). Cuna
Tpenusi. Cyxoe Tpenue. Cuna
TPEHUSI CKOJIBXKEHUS U CUJIa
Tpenus nokosi. Koappuuuenrt
Tpenus. Cuia CONpOTHUBIICHUS
IIpU ABMIKEHUM TeJIa B )KUIKOCTH
v rase. [locrynarenbHoe u
BpallaTesbHOE ABUKEHUE
a0COIOTHO TBEPAOTO TENa.
MOMEHT cuJibl OTHOCUTEIBHO

[IpoBeneHne 3KCIIEpUMEHTA: UCCIEA0BAHUE 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3ZHUKAIOIIUX B IIPYKUHE U PE3MHOBOM 00paslie, OT uxX aedopmanuu;
U3y4YeHHE JBMKEHHS OpyCcKa MO0 HAKJIOHHOM MJIIOCKOCTH; UCCIIEIOBAaHUE
YCJIOBUM paBHOBECHS TBEPJIOTO TENA, UMEIOIIETO OCh BPAICHUS.
OO0BsicHeHHE 0COOCHHOCTEW paBHOMEPHOTO U PAaBHOYCKOPEHHOTO
MPSMOJIMHEUHOTO IBUXKEHUSI, CBOOOTHOTO MaICHUS T, ABUKEHUS 110
OKPYHOCTH Ha OCHOBE 3aKOHOB HbpIOTOHA, 3aKOHA BCEMUPHOTO
TaroteHus. OObSICHEHHE OCHOBHBIX IPUHIUIIOB JIEUCTBUS TEXHUUECKUX
YCTPOMUCTB, TAKUX KaK MOJIIUMHUKA. OOBICHEHUE IBUKECHUS
MCKYCCTBEHHBIX CITyTHUKOB. Perienne pac4€THbIX 3a7a4 C SIBHO 33/IaHHOM
(bu3HUecKoil MOJIENBIO C UCTIOJIB30BAHIUEM OCHOBHBIX 3aKOHOB U (hOPMYIT
JUHAMUKHU.

Pacnio3naBanue pu3nuecKux sIBJICHUM B Y4EOHBIX OIMBITAX U OKPYKAIOIICH
KU3HU: MHEPIIMS, B3aUMOICUCTBHUE Tell. AHAIN3 (PU3UIECKUX MPOIECCOB U
SIBJIEHUU C UCTIOJIB30BAaHUEM 3aKOHOB M IMPUHIIMIIOB: 3aKOH BCEMUPHOTO
sirotenus, I, I u 111 3akonbl HeroTOHA, NpuHIUIT Cynieprio3uiiuy Cu,
MPUHIIUAT PABHOMPABHOCTH MHEPIUATIBHBIX CUCTEM OTCUYETA
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ocu BpatieHus. [lnedo cunbl.
YcnoBus paBHOBECHS TBEPAOTO
Tena

3aKOHBI
COXpaHCHHUS B
MEXAHUKE

(6 1)

Nmmynbc MaTepuanibHON TOUKHU
(Tema), cucTeMbl MaTEpUATBHBIX
To4YeK. IMIyJibC CUIIBI U
W3MEHEHHUE UMITYJIbCA TeNa.
3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHoe nBuxenue. Pabora
CrJIbl. MOITHOCTH CHUJIBI.
Kunernueckas sneprus
MarepuagbHOU TOUKHU. Teopema
00 U3MEHEHUU KNHETUYECKON
sHepruu. [loTeHnmanbHas
sHeprus. [loTeHnuanbHas
SHEPrus ynpyro
ne(hOpMUPOBAHHOMN TIPYKUHBI.
[ToTeHuManbHast SHEPTUS TEa
BOJIM3U MOBEPXHOCTU 3EMIIH.
ITorennmansHEBIE U
HENOTEHUHATbHBIEC CUIIBL. CBSI3b
PabOThl HEMOTCHIIMATBHBIX CHII C
U3MEHEHUEM MEXAHUYECKON
DHEPIUM CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPruM. YIPYTrUe U HEYNpyrue

[IpoBeaeHue s3xkcnepruMeHTa: U3ydeHne abCOMIOTHO HEYIIPYTOTo yapa C
MIOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MAasTHUKOB; UCCIICIOBAHUE CBS3U
pabOThI CHIIBI C ”3MEHEHUEM MEXAaHWYECKOM SHEPTUU TEJIa Ha IPUMEpPE
PacTSLKEHUSI PE3UHOBOTO XKI'yTa. PellieHre pacu€THBIX 3a/1ay ¢ SIBHO
3a1aHHOM (PMBUYECKON MOJIETBIO C UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyJl TMHAMUKH U 3aKOHOB cOoXpaHeHuUsl. PerieHne kaueCcTBeHHBIX 3a/1a4
C OMOPO Ha U3YUYEHHBIE B pa3jeine «MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
u (pusnueckue spieHus. OnucaHne MEXaHUYeCKOTO ABUKEHUS C
UCIOJIb30BaHUEM (DU3UUECKUX BEJIMUMH: UMITYJIbC T€Jla, KHHETHYECKas
SHEPTHUs, MOTCHI[MATbHAS YHEPTHUsl, MEXaHHUeckasi paboTa, MeXaHU4YecKast
MOIIHOCTh. AHaIN3 (PU3UIECKUX MPOIECCOB U SIBJICHUH C UCTIOJIb30BaHUEM
3aKOHA COXPAHEHUSI MEXaHUYECKON IHEPIUH, 3aKOHA COXPAHECHHUS
uMItysbca. OOBbsICHEHHE OCHOBHBIX IPUHIIUIIOB ICUCTBHS TEXHUUECKUX
YCTPOMCTB, TAKUX KAK: BOAOMET, KONEP, NPYKUHHBIN MUCTOJIET.
OObsicHEeHUE ABUKEHHS PAKET C OMOPOM HA U3YUYCHHBIC (DU3UYECKUE
BEJIMUMHBI U 3aKOHBI MeXaHUKH. Vicronbp30BaHue Ipu MOATOTOBKE
COOOIIIEHUI O MPUMEHEHUHN 3aKOHOB MEXaHUKH COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTUHN JIJIsl TOUCKA, CTPYKTYPHUPOBAHUSI,
WHTEPIIPETAllUU U TPEICTABICHUS HH(POpMAIINKU, KPUTHUUECKUIN aHATTU3
noJiyuaemMon uHpopmanuu
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CTOJIKHOBCHUA

PA3JIEJI 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMMUMKA (24 4)

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOH
teopuu (9 u)

OCHOBHBIE MOJOXKECHUS
MOJICKYJISIPHO-KUHETUYECKOU
TeOpHUH. bpOyHOBCKOE JBUKEHHUE.
Huddysus. Xapakrep 1BUKEHUS
Y B3aMMOJICHCTBHUS YaCTHII
BellecTsa. Moaenu cTpoeHus
ra3oB, KUJIKOCTEN U TBEPABIX TEIl
U 00BSICHEHHE CBOMCTB BEIlIECTBA
Ha OCHOBE 3TUX Mojelen. Macca
mounekyn. KonnuecTBo BemecTna.
ITocrosinHas ABoraapo.
TerutoBoe paBHOBECHE.
Temmneparypa u €€ usMepeHue.
[IIxamna remneparyp Llenscus.
Mopens uneanbHOTO ra3a.
OcHOBHOE ypaBHEHHUE
MOJICKYJISIPHO-KMHETUYECKON
TEOpUH UAECATBHOIO Tra3a.
AOGcoiroTHas TeMIeparypa Kak
MeEpa CpeIHEN KHUHETHYECKON
SHEPTUH TEIJIOBOIO IBUKECHUS
yacTul ra3a. ['a30BbIe 3aKOHBI.
YpaBuenune MenaeneeBa—

[IpoBeneHne 3KCIIEpUMEHTA: ONPEIEIICHUE MAcChl BO3lyXa B KJIIACCHOU
KOMHATE Ha OCHOBE M3MEPEHUI 00bEMa KOMHATHI, 1aBIICHUS U
TEMIIEPATYPBI BO3lyXa B HEU; UCCIICIOBAHUE 3aBUCUMOCTU MEKY
napamMeTpaMu COCTOSTHUS pa3peKeHHOro raza. O0bsICHEHNE OCHOBHBIX
MIPUHLIMIIOB IEVCTBUNA TEXHUYECKUX YCTPOMCTB, TAKMUX KAK: TEPMOMETP U
OapoMeTp; U YCIOBUN UX 0€30I1aCHOr0 UCIOJIb30BAaHUS B TOBCEIHEBHOM
xu3HU. Pacrio3HaBanue Gu3nMUecKuX sIBJICHUIN B YYEOHBIX OMbITAX U
OKpy>Karolen xu3Hu: 1upPy3us, 6poyHoBckoe ABmkeHne. Onucanue
TETJIOBBIX SIBJICHUM C UCTIOJBb30BaHNEM (DU3HUECKUX BEJIMYUH: JaBICHUE
rasa, TeMrneparypa, CpeaHss KHHETUYECKask SHEPTUsl Xa0TUYECKOTO
JIBH>KEHUSI MOJIEKYJ, CPETHEKBAAPATUYHASI CKOPOCTh MOJIEKYJ. AHAIU3
(pu3UYECKUX MPOLIECCOB U SBJIEHUH C UCIIOJIb30BAHUEM MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUU CTPOECHUS BEILIECTBA, TA30BBIX 3aKOHOB, CBA3U
CpeAHEN KMHETUYECKOW SHEPTUHN TEIUIOBOTO IBUKEHUS MOJIEKYJ C
a0coJIIOTHOM TeMiiepatypoil. PereHue pacu€THBIX 3a7a4 C SIBHO 33aJIaHHOU
(bU3UYECKON MOJIETBIO C UCIIOJIb30BAHUEM OCHOBHBIX MoJioxkeHuit MKT,
3aKOHOB U (popMy1 MoJiekyJisipHOM pusnku. PaboTa B rpynnax npu
IUTAHUPOBAHUHU, TPOBEJACHUH U UHTEPIIPETALIMHN PE3YJIbTATOB OMBITOB U
aHaIM3e JOTOTHUTEIbHBIX HICTOYHUKOB HH(OPMAITUH IO TEME
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Kianelipona. 3akon JlaibToHa.
N3onpoueccsl B U€anbHOM rase
C TMIOCTOSTHHBIM KOJIMYECTBOM
BemecTBa. [ papuueckoe
HpeACTaBICHNUE N30TPOLIECCOB:
M30TepMa, U30X0pa, n3odapa

OCHOBBI
TEPMOJIMHAMUK
u (10 )

TepmoanHaMuueckas cucTema.
BryTtpennss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHUS.
KonuuectBo TemioTsl u padoTa.
BuyTtpennss sHeprus
OJIHOATOMHOTO MJI€AJIbHOTO Ta3a.
Bunsl Tenonepenauu:
TEIJIONPOBOIHOCTh, KOHBEKIUS,
U3JIydYeHHE. Y IeJIbHas
TEIIOEMKOCTD BELIECTBA.
KonnuecTBo TemnoTel npu
temonepeaaye. [lonstue 06
aanabatHoM mpouecce. [lepBbrit
3aKOH TEPMOJANHAMUKHU.
IIpumeHenue nepBoro 3akoHa
TEPMOJUHAMUKHU K
u3onporieccam. I'padudeckas
WHTEpHIpeTanus padoThl rasa.
BTopoii 3aKk0H TEpMOIUHAMUKHU.

[IpoBeneHne yHEHMYECKOTO SKCIIEPUMEHTA: U3MEPEHUE YICIbHON
TEMI0EMKOCTH BemiecTBa. OObICHEHHE OCHOBHBIX TPUHIIUIIOB I€UCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: JBUTaTEJIb BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJIOJUIBLHUK, KOHIUIIUOHEDP; U YCIOBUHN WX O€30MaCHOTO
WCTOJIb30BaHUs B IIOBCEAHEBHOM KM3HU. ONMCAHUE N3YUYEHHBIX CBOKCTB
TE€J U TeTUIOBBIX SIBJICHUN C UCIIOJIb30BAaHUEM (DU3UUYECKUX BEITHUUH:
JIaBJICHUE ra3a, TeMIepaTypa, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSA JHEPTUS,
pabora ra3a. Penienue pacuéTHbIX 3a/1a4 ¢ IBHO 33JJaHHOMN (pU3MUECKOM
MOJIEJIBIO C UCTIOIB30BAHUEM OCHOBHBIX 3aKOHOB M (POpMYII
TEpPMOJIMHAMUKH. PelieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOX HA U3YUYEHHBIE
B paznene «MouekyinsapHas Gu3uka U TePMOJIMHAMHKA 3aKOHBI,
3aKOHOMEPHOCTH M (pu3nueckue siBjeHusi. Pabora B rpymnmnax npu aHaanze
JOTIOJIHUTEJIbHBIX UCTOYHUKOB MH(OPMAIIUU 110 TEME
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HeoOpatuMocTs poueccoB B
npupoze. TerioBble MalluHBbI.
[TpyuHLMIIBI TENCTBUS TETUIOBBIX
mariuH. [Ipeobpa3oBanus
SHEPIruM B TEIUIOBBIX MAlIMHAX.
KIIJI TeruioBoit MamyHbl. Uk
Kapno u ero KIIJI.
DKOJIOTUYECKHE MPOOIEMbI
TEIJTIOPHEPTETUKU

ArperaTHble
COCTOSIHUS
BEIIECTBA.
da3oBbIe
nepexosl (5 4)

[TapoobOpa3zoBanue u
KoHeHcanus. Mcnapenue n
KureHue. AOCOOTHAs U
OTHOCHUTENbHAS BIIAXKHOCTh
BO3ayxa. HaceleHHslil nap.

VY enbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEPATYPbI KUTIEHUSI OT
JABJICHHUSI.

TBépnoe Teno. Kpucrammueckue
1 aMop(HbIe Tela. AHU30TPOIHUS
CBOMCTB KpUCTAILIOB. JKuakue
kpuctaiibl. COBpEMEHHBIE
mMarepuaisl. [1naBnenue u
KpUCTAIIM3anus. Y IeJbHast
TEIJIOTA TIIaBJICHUS.
CybOnumariusi. YpaBHEHHE

[IpoBeneHue 3KkCIEPpUMEHTA: U3MEPEHUE OTHOCUTEBHOM BIIAXKHOCTHU
BO3yxa. OOBsICHEHHE OCHOBHBIX MPUHIIMIIOB ICHUCTBUSI TEXHUUECKUX
YCTPOMCTB, TAKMX KaK: TATPOMETP U IICUXPOMETP, KATIOPUMETP; U YCIOBUI
ux 0€30I1aCHOT0 UCIOJIb30BAHHUS B IIOBCETHEBHOM KU3HH.

Onucanue NPUHIKUIIOB NMOJYYEHUSI COBPEMEHHBIX MAaT€pUAIIOB, B TOM
YHUCJIe HAHOMAaTepualoB. Pellienne pacu€THBIX 3a/1a4 € IBHO 33JJaHHOU
(bu3HUecKoil MOJIENBIO C UCTIONB30BAHUEM YPaBHEHHUS TEIIOBOTO OalaHca.
Pemenne kauecTBEHHBIX 3a/1a4 C ONOPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (pU3MUECKHE sIBJICHUS 10 TeMe. Pacrio3HaBanue
(bU3UYECKUX SBICHUN B YUEOHBIX OMBITAX U OKPYKAKOIIEH KU3HHU:
nedopManus TBEPABIX TEJ, HATPEBAHUE U OXJIAKJICHUE TEJI, U3MEHECHUE
arperaTHbIX COCTOSIHUM BEIIECTBA U OOBSICHEHNE UX HA OCHOBE 3aKOHOB U
dbopmyn MonekyisipHor puzuku. Mcronas3oBanue HHMOPMAIIMOHHBIX
TEXHOJIOTUH JJIsl TOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU U
npeacTaBieHust THGOPMaIIUU MPU MOJATOTOBKE COOOIIEHHH O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHOU (DU3UKH U TEPMOJIMHAMHUKYU B TEXHUKE U
TEXHOJIOTUSAX
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TeIUIOBOTO Oaianca

PA3JIEJ 4. DJIEKTPOJANHAMUKA (22 u)

DIIEKTPOCTATUK
a
(10 9)

DJeKTpU3alus Tel.
DnekTpudeckuii 3aps. J(Ba Buma
BJIEKTPUYECKUX 3aPSA0B.
[IpoBOHUKY, TUDIEKTPUKU U
MOJyITPOBOJHUKHU. 3aKOH
COXPaHEHHUS AIEKTPUIECKOTO
3apsana. Bzaumoencraue
3apsiioB. 3akoH KynoHa.
To4eyHbIN AIEKTPUUECKUN
3apsi. DNEKTPUUECKOE MOJIE.
Hanpsx€HHOCTB 371EKTPUYECKOTO
nouist. [IpyHIun cynepno3unum
AJEKTpUYECKUX nonen. Jlnnum
HaNPsHKEHHOCTH JJIEKTPUYECKOTO
nosist. PaboTa cun
3JIEKTPOCTATUYECKOTO MOJISI.
ITorenmman. Pa3Hocth
noreHuanoB. [IpoBogHuku u
JUBJIEKTPUKU B
3JIEKTPOCTATUYECKOM I10JIE.
JnanexTpruueckas
MIPOHULIAEMOCTb.
DnekTpoémkoctb. Konaencarop.

[IpoBeneHue 3KCIEPUMEHTA: U3MEPEHUE IIEKTPOEMKOCTH KOHIEHCATOPA.
OObsicCHEeHNE OCHOBHBIX MPUHIIATIOB JEHCTBUS TEXHUICCKUX YCTPOUCTB U
TE€XHOJIOTUH, TAKUX KaK: JIEKTPOCKOIL, SIEKTPOMETP, JIEKTPOCTATUUECKAS
3aluTa, 3a3eMJICHUE IEKTPONPUOOPOB, KOHIEHCATOP, KOMPOBAIbHBIN
armapar, CTpyWHBIN PUHTEP; U YCIOBUN UX OE30MaCHOTO MPUMEHEHUS B
MIPAKTUYECKOM XU3HU. Perienne pacy€THbIX 3a/1a4 C IBHO 3aJJaHHOM
(bu3HUecKoi MOJIENBIO C UCTIOIB30BAHIEM OCHOBHBIX 3aKOHOB U (hOPMYIIT
3JIEKTPOCTATUKU. PerieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOM HA N3YyUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS 110 TEME
«nekTpocTatukay. Pacrno3HaBanue GU3NICCKUX SBICHUN B YUCOHBIX
OITBITAX U OKPYIKAIOIIEH KU3HU: JICKTPU3ALUS TEJI, B3AUMOJICHCTBUE
3apsA/I0B; U 0OBACHEHHE UX HA OCHOBE 3aKOHOB M (JOPMYII SJIEKTPOCTATHUKH.
Onucanuie n3y4eHHbIX CBOMCTB BEIIECTBA U AIEKTPUUECKUX SIBICHUN C
UCIIOJIb30BaHUEM (PU3UUECKUX BEJTUYUH: DJICKTPUUECKUHN 3apsi,
HaNpsHKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIUAI, PA3HOCTh
ITOTEHLIUAJIOB, YJIEKTPOEMKOCTb.

AHanu3 (U3NYECKUX MPOIECCOB U SIBJICHUN C UCTIOIb30BaHUEM
(bU3UYECKUX 3aKOHOB: 3aKOH COXPaHEHUs SJIEKTPUIECKOIo 3apsija, 3aKOH
Kynona. PaboTa B rpynmax npu aHaiu3e JOMOJTHATEIBHBIX HCTOYHHUKOB
uH(pOpMaIMK ¥ TTOATOTOBKE COOOIICHUI O TIPOSIBJICHUN 3aKOHOB
3JIEKTPOCTATUKHU B OKPYKAIOIIEH KU3HU U IPUMEHEHUN UX B TEXHUKE
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DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCaTopa. DHEPrus
3apsKEHHOTO KOHJIEHCATOpa

[TocTosiHHBIN
BJICKTPUYECKUI
TOK. Toku B
pa3IMYHBIX
cpenax (12 q)

DIIEKTPUYECKUN TOK. Y CIIOBUS
CYILLIECTBOBAHUS AJIEKTPUUYECKOTO
toka. ctounuku Toka. Cuna
ToKa. [I0CTOSIHHBIN TOK.
Hanpsixkenue. 3akon Oma s
y4acTKa LEenu. DIEKTPUIECKOE
CONIPOTHUBJIEHUE. Y JETBHOE
CONIPOTHBJIEHUE BEILIECTBA.
[TocnenoBarenbHOE,
napajiesIbHOE, CMEIIAHHOE
COEMHEHME MMPOBOIHUKOB.
PaboTa snexkTpruyeckoro Toka.
3akoH J[xoyns—IJIeHna.
MOIIHOCTH 3IEKTPUUECKOTO
toka. DJIC 1 BHyTpeHHEE

COIIPOTUBJICHUC UCTOYHHUKA TOKA.

3akoH Oma 1S MOJTHOM
(3aMKHYTOI1) 2JIEKTPUUECKON
uenu. KopoTkoe 3aMbIkaHue.
DIIEKTPOHHAs! TPOBOAMMOCTh
TBEPABIX METAJIOB.
3aBUCUMOCTb CONPOTUBIIEHUS
METaJUIOB OT TEMIEPATYPBI.

IIpoBeneHME SKCIEPUMEHTA: U3YYEHUE CMEIIAHHOIO COEAMHEHUS
pe3ucTopoB; uzMepenue J/]C HCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIIEHUS; HA0MOAeHHE 3eKTposin3a. OOBICHEHHE OCHOBHBIX
MIPUHLINIOB IEUCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJOTUM, TAKUX KaK:
aMIIepMeTp, BOJIBTMETP, PEOCTAT, UCTOUHUKH TOKA,
AJIEKTPOHArpeBaTENbHBIE TPUOOPHI, FNEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBII 1UOJ, TEPMUCTOPHI U
(OoTOpE3UCTOPHI, NOJTYIPOBOJHUKOBBIN AUO/, TAIbBAHUKA; U YCIOBUN UX
0€30M1acCHOT0 MPUMEHEHUS B IPAKTUYECKOM JKU3HHU.

Pemenue pacuéTHbIX 3a7a4 ¢ SIBHO 3a/1aHHON (PU3UUECKON MOJIENBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hopmyit TeMbl «llocTossHHBIN
ANEKTPUUECKUl TOK». Pacro3HaBanue GU3NUeCKuX SIBICHUN B Y4EOHBIX
OMBITAaX U OKPY>KAOLIEH )KU3HU: AJIEKTpUUYECKasi IPOBOAUMOCTb, TEILIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JEUCTBUA TOKA. AHAIU3
ANEKTPUYECKUX SIBJIEHUI U MPOLIECCOB B LIEMAX MOCTOSHHOTO TOKA C
WCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
NOCJIEN0BATENBHOTO U MTAPAJUIEIIBHOTO COEAMHEHUS IPOBOJHUKOB, 3aKOH
JIxoyns— Jlenna. Onrcanyre n3y4eHHbBIX CBOMCTB BEIIECTB U
ANEKTPUUECKUX SIBJICHUM C UCIIOIB30BAaHUEM (DU3NYECKUX BEIUUUH:
AIEKTPUYECKUH 3apsill, CUJIa TOKA, dJIEKTPUUECKOE HAIIPSKEHHUE,
ANEKTPUUECKOE COMTPOTUBIIEHHE, Pa3HOCTh NoTeHuuanos, JJC, padora
TOKa, MOIIIHOCTh TOKa. Mcnonp30Banne MHGPOPMAITMOHHBIX TEXHOIOTH
JUISI IOKCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALNN U NIPEICTABICHUS
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CBepXnpoBOJIUMOCTb. nH(}OpMAIUU TIPH MMOATOTOBKE COOOIIEHUH O MPUMEHEHUN 3aKOHOB
DJIEKTPUYECKUM TOK B BAKyyME. | HOCTOSIHHOTO TOKA B TEXHHKE U TEXHOJIOTUIX

CBOICTBA PIEKTPOHHBIX TYYKOB.
[TonmynpoBoauuku. CoOCTBEHHAS
Y IIPUMECHAS IPOBOJIUMOCTD
NOJIYIIPOBOAHUKOB. CBOMCTBA P
— N-nepexona.
[ToyrpoBOIHUKOBBIEC IPUOOPHI.
DIIEKTPUYECKUN TOK B pacTBOpax
Y PaCIlIaBaX AJIEKTPOJIMTOB.
DIIEKTPOIUTAYECKAS
JTUCCOLIMALNS. DIIEKTPOIIU3.
DIIEKTPUYECKHUN TOK B ras3ax.
CaMOCTOSATENBHBIN U
HECAMOCTOATENBHBIN pa3psia.
Monuus. [1na3ma

Pezeps (2 u)

11 KJIACC (68 u)

Temaruuecku

. OcHOBHOE coep:xaHue OcHoBHBIE BH/IbI JIeSITEJIbHOCTH YYAIIMXCH
i 0JI0K, TeMa aep AR yHam

PA3JIEJI 1. ®U3UKA U METOIbI HAYYHOI'O ITIO3HAHUA (2 4)

MarsauTtHoe ITocTOsiHHBIE MAarHUTHI. HpOBeI[eHI/Ie OKCIICPUMCHTA: N3YYCHUC MAaIrHUTHOT'O ITOJIA KaTYIIKHU C
II0JI€. BSaHMOHeﬁCTBHe IIOCTOAHHBIX TOKOM; UCCJICOAOBAHUC )IGP'ICTBHSI IMOCTOSTHHOI'O MarHuTa Ha paMKy C TOKOM,
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DneKTpoMarHu
THasl HTHAYKIUS

(11 9)

MAarHuTOB. MarHuTHOE MOJIE.
BexTop MarHuTHOM MHIYKIIUH.
[IpyuHLIMT Cynieprno3uun
MAarHUTHbIX nosien. JInnuu
MarHuTHOW MHAyKuu. Kaptuna
JIMHAW MarHUTHOU UHIYKLIUU
MOJISI HOCTOSTHHBIX MAarHUTOB.
MarauTHoe 10J1€ IIPOBOIHUKA C
tokoM. Kaptuna nuauit
WHIYKIIMY MAarHUTHOTO MOJIst
JUTMHHOTO TPSIMOTO MPOBOJTHUKA
Y 3aMKHYTOT'O KOJILIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM.
OneiT Opcrena. Bzanmonenicteue
IIPOBOAHUKOB € TOKOM. Cniia
Awmnepa, e€ MolyJb U
Hanpasiienne. Cuna JlopeHua, eé
MOJYJIb U HAalpaBJICHUE.
JIBr>KeHHe 3apsKEHHOW YaCTHULIbI
B OJTHOPOJHOM MAarHMTHOM MOJIE.
PaGoTa cuiel Jlopenia. SIBnenue
3JIEKTPOMArHUTHOW MHIYKIIUU.
IToTok BekTOpa MarHUTHOM
uHaykuu. 3C uHayKmu.
3aKOH 3JEKTPOMAarHuTHOM
unaykuuu @apanes. Buxpesoe
anekTpuyeckoe none. 3JC

WCCJIEIOBAHKE SIBJICHUS 3JIEKTPOMAarHUTHOW HHAYKUIKU. OObsiICHEHUE
OCHOBHBIX IPUHIIUIIOB JEUCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
IIOCTOSIHHBIE MarHUTBI, JJIEKTPOMArHUThI, AJIEKTPOIBUIaTElb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHILl, MHAYKIIMOHHAS M€Ub; U YCIOBHUM UX 0€3011aCHOrO
IPUMEHEHUS B IPAKTUYECKOM KM3HU. Penienne pacuéTHeIX 3a/1a4 Ha
npUMeHeHue GopMyJ1 TeMbl «MarHuTHOE NoJe. DIEKTPOMArHUTHAS
UHIYKLIM». Penienue kaueCcTBEHHBIX 3a/1a4 ¢ ONIOPOY HAa U3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKUE ABJICHUS TeMbl «MarHuTHoe
noJie. DIEKTpOMarHuTHas UHAYKIU. OnpeeseHne HalpaBieHus
BEKTOPA MHAYKIMH MarHUTHOTO MOJI IPOBOJHUKA C TOKOM, CHIJIbI AMIiepa
u cuibl Jlopenna. Pacnio3HaBanue puU3NYecKuX sSIBICHUN B y4€OHBIX
ONBITAX U OKPYKAIOILIEH )KU3HU: B3AMMOJIEICTBHE MAarHUTOB,
ANEKTPOMAarHWTHAsI UHAYKIHYA, IEHCTBUE MArHUTHOTO MOJISL HA IIPOBOJHUK
C TOKOM U JBWKYLIMUCS 3apsAl. AHAIU3 3JIEKTPOMArHUTHBIX SIBICHUM C
WCIIOJIb30BaHUEM 3aKOHA JIEKTPOMATHUTHOW HHAYKIMU. Onrcanue
WU3YYEHHBIX CBOMCTB BELIECTB U DJIEKTPOMATrHUTHBIX SIBJICHUM C
UCIIOJIb30BaHUEM (PU3NYECKUX BETUUYMH: MHAYKIIMSI MATHUTHOTO TOJIA,
cuia Amnepa, cuia JIopeHna, HHIyKTUBHOCTb KaTylIKH, YHEPTUs
AJIEKTPUYECKOTO YU MAarHUTHOI'O MOJIEH
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WHJYKIIMU B IPOBOJHUKE,
JBUKYIIEMCS TOCTYIIATEIILHO B
OJHOPOJTHOM MarHUTHOM IIOJI€.
[IpaBuno JleHua.
NuaykTtuBHOCTS. fIBIICHUE
camounaykuuu. JJ1C
CaMOMHIYKIIMU. DHEPT U
MarHUTHOTO MOJISI KaTYIIKH C
TOKOM. DJICKTPOMArHUTHOE T0JIe

PA3/IEJ 5

. KOJIEBAHU A 1 BOJIHEI (24 4)

MexaHuyeckue
u

BJIEKTPOMArHUT
HBIE KOJICOaHUS

CAY

KonebarenbHas cucrema.
CB0OO/IHBIE MEXaHUYECKUE
KoJjeOanus. 'apmoHnueckue
koJsiebanus. [lepuon, yactora,
aMIuuTya u aza KojaeOaHuu.
[Ipy>XMHHBIN MasATHUK.
MareMaTn4eckuii MasiTHUK.
YpaBHEHNE TaApMOHUYECKHUX
konebanwuii. [IpeBpamienue
SHEPTUHU MPU TAPMOHUIECKUX
konebanusx. KonebarenbHbrit
KoHTYp. CBOOOAHBIC
AIIEKTPOMATHUTHBIC KOJIeOaHUs B
UJeaTbHOM KOJIeOaTeThHOM
KOHTYpE. AHAJIOTHS MEXITY

[IpoBenenne 3KkCIEpUMEHTA: UCCIIEIOBAHUE 3aBUCUMOCTH TIEPUOJA MAJIBIX
KoJieOaHW rpy3a Ha HUTU OT JJIMHBI HUTH U MAacChl TPy3a; UCCIICI0BAHUE
MIEPEMEHHOr0 TOKA B LIEMH U3 MOCIEA0BATENBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIKU U pe3uctopa. OObsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB, TAKUX KAK: JIEKTPUUECKUMN 3BOHOK,
TEHEPATOp MEPEMEHHOr0 TOKA, JINHUHU JICKTPONepeay; U YCIOBUN UX
0€30IacHOr0 MPUMEHEHHUSI B TPAKTUUECKOM KU3HU. Perienre pacy€THbIX
3a/1a4 C SIBHO 3aJIaHHOU (PU3MUECKON MOJAEINBIO C UCTIOIb30BAHUEM
OCHOBHBIX 3aKOHOB M ()OpMYJI, OITUCHIBAIOIINX MEXAHUYECKHUE U
3JICKTPOMAarHuTHHIC KojieOaHus. OnucaHne N3y9eHHbIX MEXaHUYECKUX U
AJICKTPOMAarHUTHHIX KOJICOaHUH ¢ UCIIOIb30BaHUEM (PU3NUECKUX BEITUYNH:
MEePHUOJ] M 9acTOTa KoyieOaHuii, aMIIuTy 1a U daza KojieOaHui, 3apsi u
CHJIa TOKa B MPOIIECCE TapMOHUYSCKUX JICKTPOMArHUTHBIX KOJICOaHMIA.
Pemenne kauecTBEHHBIX 3a/1a4 C ONOPOM HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTIMCHIBAIOIINE MEXAaHUYECKUE U AJIEKTPOMATHUTHBIE
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MEXaHUYECKUMHU U
AIEKTPOMATHUTHBIMU
konebanusmu. Gopmyna
TomcoHa. 3aK0H COXpaHEHHs
SHEPIruM B UJCATbHOM
K0J1e0aTeIbHOM KOHTYpE.
IIpencrasiienue o 3aTyXarommx
KosieOaHusX. BoIHYKeHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeinyX1eHHBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.
IlepeMeHHBIN TOK.
CunyconanbHbINA IEPEMEHHBIN
TOK. MOITHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEVUCTBYIOIIEE 3HAYCHUE CUJIBI
TOKA U HANPSHKEHUSL.
Tpancdopmarop. [IpousBoacTso,
nepenaya u noTpedsieHue
AJIEKTPUYECKON IHEPTUU.
DKOJIOTUYECKHUE PUCKU MIPU
ITPOU3BOJICTBE DJIEKTPOIHEPTHUH.
Kynberypa ucnonszoBanus
BJIEKTPOIHEPTUHU B IIOBCEIHEBHOM
KU3HU

koJjeOanus. Pabora B rpynnax npu jiaHUpOBAHHUH, IPOBEACHUH U
MHTEPIIPETAIMU PE3YIBTATOB ONBITOB, U aHAIHM3E TOMOTHUTEIbHBIX
MCTOYHUKOB MH(OPMAIIUH 110 TEME

Mexanuueckue

MexaHuueckue BOJIHBI, YCIIOBUS

OObsicHEHNE OCHOBHBIX MPUHIIATIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB U
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u
AIEKTPOMArHUT
HBIE€ BOJIHBI

(5 4)

pacnpoctpanenus. [lepuo.
CKOpOCTh pacpoOCTpaHEHHS U
iMHa BOJHBL. [lonepeunsie n
IPOJIOJIBHBIE BOIHBI.
HNurepdepentius u nudpaxiys
MEXaHUYECKUX BOJIH. 3BYK.
CxopocTb 3ByKa. 'poMKOCTB
3Byka. Beicora Tona. TemOp
3BYKa.

DJIEKTPOMarHUTHBIE BOJIHBI.
YcnoBus U3mydeHus
AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTalysi BEKTOPOB
E, B, v B aneKTpOMarauTHoOu
BoJsiHE. CBOMCTBa
AIEKTPOMArHUTHBIX BOJIH:
OTpAKEHUE, MPEIOMIICHHUE,
noJispu3anus, 1udpaxius,
unrepdepennusa. CKopocTh
AJEKTPOMArHUTHBIX BOJIH.
[ITkaa 3J1eKTPOMarHUTHBIX
BOJH. [[pumenenue
AJIEKTPOMAarHUTHBIX BOJIH B
TEeXHUKE U ObITY. [IpuHIIUTIBI
PaIMOCBSI3U U TEJICBUICHUSI.
Panuomnokarus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE

TEXHOJIOTH, TAKUX KaK: My3bIKaJIbHbIE HHCTPYMEHTHI, yIbTPa3ByKOBast
JMArHOCTHKA B TEXHUKE M MEUIIMHE, Paaap, paauoNpUEMHUK, TEJICBU30D,
aHTeHHa, TesneoH, CBY-neus; 1 ycioBuil X 6€30MaCHOTO IPUMEHEHUS B
PAKTHYECKOH JKU3HH.

Pemenue pacuéTHBIX M KAUECTBEHHBIX 33]1a4 C ONIOPON HA U3yUEHHBIE
3aKOHBI 1 3aKOHOMEPHOCTH, OIIMCHIBAIOIINE PACIIPOCTPAHEHNE
MEXaHUYECKUX U AJIEKTPOMAarHUTHBIX BOJIH. Vcnonbs3oBaHue
MH(POPMAIIMOHHBIX TEXHOJIOTHH JJIs IOUCKA, CTPYKTYpPUPOBaHUS,
UHTEPIIPETALNU U NPEACTABICHUS HHPOPMALIUU IPU OATOTOBKE
COO0IIEHUI 00 UCIIOJIb30BAHUM 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
VYyacTue B AUCKYCCUH 00 3JIEKTPOMAarHUTHOM 3arps3HEHUH OKpYKarolen
cpenbl. PaboTa B rpynmax npu jiaHUPOBAHHUH, TPOBEACHUH U
WHTEPIIPETAIMN PE3YIBTATOB OMBITOB M aHAIHN3E JTOMOIHUTEIBHBIX
HMCTOYHUKOB UH(POPMAITUH TI0 TEME
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OKPYXarIIEH CpeIbl

OnTuka (10 )

I'eomeTpuyeckas onTHka.
[IpssmonHeHoOe
pacrpoCcTpaHEHUE CBETA B
OJHOPOJHOM cpene. Toueunbin
HWCTOYHMK CBeTa. JIyd cBeTa.
OtpaxkeHue cBeTa. 3aKOHBI
oTpakeHus ceera. [loctpoenne
M300paKEHUM B TIJIOCKOM
3epkaiie. [Ipenomnenue crera.
3aKOHBI ITPEJTOMIICHHS CBETA.
AOGCOIIIOTHBIN TTOKa3aTelb
npenomiienus. [lonHoe
BHYTPEHHEE OTpa)KEHUE.
[IpenenbHbIN yTOJI MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.
Hucnepcus cBera. CloxKHbIN
coctaB Oesoro cBera. LIBer.
CoOuparoiire 1 paccenBaroIe
nuH3bl. ToHKas nuH3a. DOKyCcHOE
pPacCTOsSIHUE U ONITUYECKas CUJia
TOHKOW JIMH3BI. [locTpoeHne
U300paKEeHUN B COOMPAOIINX U
paccenBarolnX JIMH3AX.
dopMyia TOHKOU JIMH3BI.
VBenuueHue, JjaBaeMoe JIUH30M.

[IpoBenenue 3KcriepuMeHTa: HaOII0ICHUE TUCTICPCUH CBETa; U3MEPEHUE
ToKa3aTesis MPEJOMIICHHUS CTeKJIa; UCCIIEAOBaHNEe CBOMCTB N300paKeHU B
nuH3aX. OOBbSICHEHNE OCHOBHBIX MPHUHITUIIOB JEHCTBUS TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUH, TAKKX KaK: OYKH, JIyna, hoToanmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TeJIECKOT, BOJIOKOHHAs! ONITHKA,

I paklMOHHAs PEMIETKA, MOJISPOUT; U YCIOBUN UX 0€30M1aCHOIO
MIPUMEHEHUS B MPAKTUYECKON KU3HU. PellieHne pacu€THbBIX 3a/1ay ¢ SIBHO
3a1aHHOM (PM3UYECKON MOJIETBIO C UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy reomeTpuyeckoit ontuku. [locTpoeHue u onucanvue n300pakeHus,
CO3/1aBa€MOTO IUIOCKUM 3€pKajaoM, TOHKOM JIMH30M. Pacrno3HaBanue
(bU3UYECKHUX SBICHUM B OIBITAX M OKPYKAIOIIEH KU3HU: TIPSIMOJIUHEHHOE
pacrpocTpaHeHHe CBeTa, OTpaKeHUE, MpeomMiIeHue, nHTepdepeHIus,
TudpaKIys U MOJIsIpy3alis CBeTa, JUCIIEPCUs CBeTa. AHAIU3 ONTHYECKUX
SIBJICHUW C MCTIOJIb30BAHMEM 3aKOHOB: 3aKOH MTPAMOJIMHEHHOTO
pacnpoCTpaHEHUs CBETA, 3aKOHBI OTPAKECHUS CBETA, 3aKOHbI MPEIOMJICHUS
cBeta. OnmcaHyue ONTUYECKUX SBJICHUM ¢ UCTIOJIb30BaHUEM (hH3UICCKHUX
BEJIMYMH: (POKYCHOE PACCTOSHUE U ONTHYECKAs CHJIa JTMH3BI
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[Ipenensl npuMeHUMOCTH
F€OMETPUYECKON ONTUKH.
BosHoBas onTuka.
Nurepdepennus ceera.
KorepeHTHbIE HCTOYHUKH.
YcaoBus HaOMOACHUS
MaKCUMYMOB U MUHHUMYMOB B
UHTEP(HEPEHIIMOHHON KapTUHE OT
IBYX CUH(a3HBIX KOT€PEHTHBIX
MCTOYHHKOB. J{udpakius ceera.
JudpakunoHHas pemerka.
VcioBrue HaOMIOAEHUS TTIaBHBIX
MaKCUMYMOB IIpY MaJ€HUU
MOHOXPOMaTHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEHIETKY.
[Monsipuzanus ceeta

PA3JEJI 6. OCHOBBI CIIEIITUAJIBHON TEOPUY OTHOCHUTEJIBHOCTH (4 4)

OcHoBrel CTO
(4 1)

['panuibl mnpuMEHNMOCTH
KJIACCUYECKON MEXAHUKH.
[Toctynartsl cienuaIbHON TEOPUU
OTHOCHUTEIIbHOCTH:
VHBAPUAHTHOCTHb MOIYJIA
CKOPOCTH CBETA B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH

Pelienne kauecTBEHHBIX 3a7]a4 C ONIOPOI HA U3YUYECHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U puznueckue siieHus no reMe «OcHoBsl CTO.
Hcnonb3oBanne nHPOPMAITMOHHBIX TEXHOJIOT U JIJIs IOUCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIUU U TPEJCTaBICHUs HH(POPMALIUU TIpU
MOJITOTOBKE COOOIICHHI O TPaHUIIaX TPUMEHUMOCTH KJIACCHUECKOU
MexaHuku u ocHoBax CTO
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OUHIITeHHA.

OTHOCHUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMeIJICHHe
BPEMEHH U COKpAIllCHUE JTUHBI.
DHEprust u UMITYJIbC
PEIATUBUCTCKOM yacTUilbl. CBS3b
MAaCCBhI C DHEPTUEN U UMITYILCOM
PEIATUBUCTCKON YaCTHUIIBI.
DHeprus Mnoxkost

PA3JAEJI 7. KBAHTOBASA ®U3UKA (15 v)

JIEMEHTBI
KBaHTOBOU
ontuku (6 )

®otonbl. Popmyna [Inanka
CBSI3U dHEpruu (OTOHA C €ro
4acCTOTON. DHEPTHsI U UMITYJIbC
¢doTtona. OTKphITHE U
uccnenoBanue ¢potodddexra.
Omnsitel A. I'. CToneTona.
3akonbl hoTorddexra.
YpaBHeHHE DUHIITEWHA AJIs1
dotorddexra. «KpachHas
rpanuna» ¢porodddexra.
Hasnenue ceera. OnwiThl 11, H.
JlebeneBa. Xumudeckoe
NEUCTBHUE CBETA

OOBbscHEHNE OCHOBHBIX IPUHIUIIOB IEUCTBUS TEXHUYECKUX YCTPOICTB,
TaKuX Kak: (poTo3neMeHT, GOTOAATUUK, COJTHEUHas OaTapesi, CBETOAUO; U
yCIIOBHUI MX 0€30MacCHOr0 MPUMEHEHHSI B IPAKTUUECKON XKU3HU. Pemienne
Pacy€THBIX 3aJ1a4 C IBHO 3aIaHHON (DU3UYECKOIN MOJIETIBIO C
MCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (DOPMYJI KBAHTOBOM ONTHKHU.
Pemmenne kauecTBEHHBIX 3a1a4 C OTIOPOM Ha U3yUCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKU. Pacrio3HaBaHue Qpu3nvecKux
SABJICHUM B YYEOHBIX OIbITaX: POTOANEKTpUUECKHUI 3P PEeKT, CBETOBOE
nasienne. Onrcanne W3y4eHHBIX KBAHTOBBIX SIBJICHUHN U MPOIIECCOB C
UCTIONb30BaHUEM (PU3NYECKUX BETUYHH: CKOPOCTh AJIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJIHBI M 4aCTOTA CBETA, SHEPTUS U UMITYJIbC (POTOHA

Ctpoenue
atoma (4 4)

Mogens atoma TomcoHa. ONBITEI
Pesepdopaa no paccesiauto a-

[IpoBenenue sKkcriepuMeHTa: HaOII0ICHUE IMHEMYAaTOro CIEKTpa.
OObsicHEeHHE OCHOBHBIX MPUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB,
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yactull. [[nanerapuas monenb
aroMma. [loctynarel bopa.
N3nyyeHnne v noriaomeHne
(OTOHOB TIpH MEPEX0Jie aToMa C
OJIHOTO YPOBHSI SHEPTUH HA
npyroil. Bunsl ciektpoB. CriekTp
YPOBHEHN SHEPTUM aToMa
BOJIOpoaa. BoiHOBBIE CBOKCTBA
yactull. BosHsl 1e bpoitns.
KopmyckynsapHO-BOIHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE HU3JTy4YCHUE

TaKUX KaK: CIIEKTPOCKOII, JIA3€P, KBAHTOBBIM KOMIIBIOTEDP; U YCIIOBUM UX
0€30MacHOr0 MPUMEHEHUS B MPAKTUYECKOM KU3HU. Perenne
Ka4eCTBEHHBIX 3aJa4 C OIIOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢uznueckue sBiaeHus rno reme «CtpoeHue aromay. PacnoznaBanue
(u3nYeCKuX SABJICHUHN B YUYEOHBIX ONBITAX: BOSHUKHOBEHHUE JTMHEWYATOrO
creKkTpa. AHaIM3 KBaHTOBBIX MPOLECCOB U SIBJICHUH C UCIIOJIb30BAHUEM
nocryJsatos bopa

ATOMHOE sA7IpO

(5 4)

OKCIEPUMEHTHI, JOKa3bIBAOIINE
CJIO’)KHOCTb CTPOEHUS spa.
OTKpbITHE PAIMOAKTUBHOCTH.
Omnswitel Pesepdopaa mo
ONPEIEIICHUIO COCTaBa
PaIMOAKTUBHOTO U3JTyYEHUS.
CgoiicTBa anbda-, 6era-, ramma-
n3nydyeHud. Bnusaue
PaAMOAKTUBHOCTH Ha JKUBBIE
opranu3mbl. OTKpBITHE MPOTOHA
v HeWTpoHa. HykiioHHas Mozenb
anpa ['elizenoepra—lBaneHko.
3apsia siapa. MaccoBoe 4nciio
snpa. M3otombl. Anbda-pacman.

IIpoBeaeHNE YHEHUUECKOTO IKCIIEPUMEHTA: NCCIIEA0BAHNE TPEKOB YACTHULL
(o rotoBbIM doTorpadusim). OObICHEHHE OCHOBHBIX MMPUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB, TAKMX KaK: JO3UMETP, Kamepa
Buinbcona, simepHbIit peakTop, aToMHasi 60M0a; ¥ ycIoBUM UX 0€301acCHOTO
MPUMEHEHUS B IPAKTUUECKON KU3HU.

Pemenne kauecTBEHHBIX 3a/1a4 C OIIOPOM HA U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS MO TeME «ATOMHOE SPO».
Pacno3naBanue (pu3nuecKkux sIBJICHUI B yHEOHBIX OMbITAX U B

OKpPY KaIOILEeH KU3HHU: €CTECTBEHHAs! U UICKYCCTBEHHAs PaJUOAKTUBHOCTb.
Onucanre 3y4eHHBIX KBAHTOBBIX SIBICHUN U IIPOLIECCOB C
UCIOJIb30BaHUEM (DPU3MUECKUX BEJIMUMH: MIEPUOJI MTOJTypaciaaa, SHEPTus
CBSI3U aTOMHBIX siiep. AHAIU3 MPOLIECCOB U ABJIICHUM C UCIIOJIb30BAHUEM
3aKOHOB M ITOCTYJIATOB: 3aKOH COXPAHEHMS 3JIEKTPUUYECKOIO 3aps/ia, 3aKOH
COXpaHEHMS] MacCOBOT0 YKCIIA, MOCTyNaThl bopa, 3aKOH paguoakTUBHOIO
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DNEKTPOHHBIA U MO3UTPOHHBIN
Oera-pacnaj. ['amma-usznydenue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siIpeE.

Anepnsie cribl. JlehekT Macchl
anpa. SlnepHble peakiuu.
Jlesnienue u cuHTE3 ANIEP.

S nepHb1ii peakTop.
TepMosIepHBIN CUHTES.
[IpoOneMbl 1 MepCHEKTUBEI
AIEPHON SHEPTETUKH.
DKOJIOTUYECKHUE aCIIEKTBI
SAIEPHON SHEPTETUKH.
DJIEMEHTAPHBIE YACTHULIBI.
OTtkpsITHE TO3UTPOHA. METOIBI
HAOJIIOICHUS ¥ PETUCTPALINH
3JIEMEHTApPHBIX YaCTHII.
dyHIaMEHTaIIbHbBIE
B3auMOJAeNCTBUA. ENMHCTBO
bu3nUecKoil KapTUHBI MUPa

pacnana. Mcnonp3oBanue nHGOPMAILIMOHHBIX TEXHOJIOTUH /TS TIOMCKA,
CTPYKTYpUPOBAHUSA, UHTEPIIPETALNU U TIPEJCTaBICHUS HH(POPMALIUU TIPU
HOJrOTOBKE COOOIEHUI O NPUMEHEHUH 3aKOHOB KBAaHTOBOM (DM3HKH B
TEXHUKE U TEXHOJIOTUAX

PA3JAEJI 8. JIEMEHTBI ACTPOHOMUMU U ACTPOPU3UKMU (7 4)

DJ1eMEHTBI
acTpou3uku
(79)

DTanbl pa3BUTUS ACTPOHOMUH.
[IpuknagHoe u
MHPOBO33PEHYECKOE 3HAUEHUE
actpoHoMuu. Bup 3BE31HOTO

[ToaroroBka cooOIIEHUN O METO/IaX MOTYYCHHS] HAYyIHbIX
ACTPOHOMMYECKHUX 3HAHUU, OTKPBITUAX B COBPEMEHHOU aCTPOHOMHH.
BrinosiHeHue 3a1aHni, IPOBEPSAIOLIUX BIaJACHUE OCHOBOIIOJIATAOIIUMU
ACTPOHOMMYECKUMH MOHATUSAMM, MO3BOJIAIOIIMMYI XapaKTEPU30BaTh
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HeOa. Co3Be3aus, sipKkue 3BE3/bl,
TUTAHETHI, UX BUAUMOE
nsuxeHne. ColHeyHas cucTeMa.

Comnaue. ConHeyHass aKTUBHOCTD.

Uctounuk sneprumn CosiHia

1 3BE37. 3BE3/IbI, UX OCHOBHBIC
XapaKTEepUCTUKU. [uarpamma
«CIIEKTpaJbHBIA KJ1aCC —
CBETHUMOCTB». 3BE3/IbI IJIaBHOM
MOCJICOBATEILHOCTH.
3aBHUCHUMOCTD «Macca —
CBETUMOCTDB» JIJISI 3BE3]1 INIaBHOM
MOCJICOBATEILHOCTH.
BryTtpennee ctpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIICHHUS O
MIPOUCXOXKIAECHUU U 3BOJIIOIIHU
CoHIia u 3B€31. DTallbl KU3HA
3B€34. Mneunsiii [Iyre — Hama
I'anakTuka. Ilomoxxenue u
nBwxkenne ComnHia B ['amakTuke.
Tunel rajJakTuK.
Pagnoranaktuku u KBazapsbl.

YeEpHble ObIpbI B pax rajlaKkTHK.

Bcenennas. Paciuupenue
Bcenennoit. 3akon Xa00ma.
Pazb6eranue ranaktuk. Teopus
bosbmioro B3peiBa. Penukrosoe

MPOLIECCHI, MPOUCXOAALINE B 3BE31aX, B 3BE3AHBIX CUCTEMAX, B
MEKTATAKTUYECKOM Cpelie; ABMKEHUE HEOECHBIX TEJl, IBOJIFOLUIO 3BE3 U
Bcenennoii. [TpoBeenre HaOI0IeHU HEBOOPYKEHHBIM TJ1a30M C
MCIIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUHN IS OTIPEIETICHUS
MOJIOKEHUS] HEOECHBIX 00BEKTOB HA KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3niust CeBepHOTro noJiylapus u sipkue 3BE€315b1. [IpoBenenue
HaOmoneHuit B Teneckorn JIynsl, mianer, Mieunoro I[lytu
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u3nydenne. MacmrabHas
CcTpyKTypa BeeneHnon.
Meraranaktuka. Hepeménnoie
npo0JIeMbl aCTPOHOMUU

OBOBLIAIOIIEE MOBTOPEHMUE (4 1)

CucremaTu3zaig
s U
00001IeHNE
Marepuasa

Kypca hu3uKu
(4 9)

Ponb ¢pusuku u actpoHOMUU B
AKOHOMMHYECKOM,
TEXHOJIOTUYECKON, COLUATBHOU U
ATUYECKOM chepax NesITeIbHOCTH
YeJI0BeKa; pOJIb U MEeCTO (DU3UKHU
1 aCTPOHOMUH B COBPEMEHHOM
HAay4YHOW KapTUHE MHUPA; POJIb
(bu3uYECKON TEOPUH B
(bopMUPOBaHNH MPEICTABICHUI
0 u3nyeckoi KapTUHE MUpa,
MecTO (PM3MYECKOW KapTUHBI
MHpa B O0IIEM Py
COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX
MPEJICTABICHUI O IPUPOJIE

VYyacTtue B AUCKYCCUH O POJU (PU3HKU U aCTPOHOMUU B PA3IUYHBIX cepax
NeATeIbHOCTH uenioBeka. [loaroroBka coobiieHuii 0 Mecte puznueckoit
KapTUHBI MHPA B Py COBPEMEHHBIX MIPEACTABICHUN O IPUPO/IE.
BrinonHenune yueOHbIX 3aJaHU, TEMOHCTPUPYIOIIMX OCBOEHUE OCHOBHBIX
MOHATUH, PU3NYECKUX BETUYNH U 3aKOHOB Kypca pusuku 10—11 xnaccos

PezepB (3 u)
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