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Pabouas nporpamMma 1o (hu3nke Ha YPOBHE CPEAHETr0 00IIEro oopa3oBaHus
(6a30BBI ypOBEHDb H3YUYESHHSI MIPEIMETA) COCTABIICHA HA OCHOBE TOJIOKEHUH 1
TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW  00pa30BaTeIbHOMN
MpOTpaMMbI,  TpPEACTaBICHHBIX B  DemepanbHOM  TOCYJapCTBEHHOM
00pa30BaTENLHOM CTAHIAPTE
cpemHero obmero ooOpasoBanus (OPI'OC COO), a Takke C y4éTOM
denepanbHon paboverr mporpamMmbel  BocmuTaHus W KoHIemmuu
mpemonaBaHus  ydeOHoro mpeamera «Pm3mka» B 00pa3oBaTEIBHBIX
opranm3auusx  Poccuiickoir ~ ®denepanuu, peanu3yrOUMX  OCHOBHBIE
0011e00pa3oBaTebHBIC TIPOTPAMMBIL.

NOACHUTEJIbHAA 3AMNMUCKA

Conepxxanue IlporpamMel HampaBieHO Ha ()OPMHPOBAHUE €CTE-CTBEHHO-
HAyJYHOH KapTHHEI Mupa ydamuxcs 10—11 xraccoB mpu o0ydeHHN X PH3UKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIE-SITEIbHOCTHOIO II0/IXO0/a.
IMporpamma cootBerctByeT TpeboBanusiMm PI'OC COO k\ miiaHUpyeMbIM
JMYHOCTHBIM, MPEAMETHBIM M METa-TIPEAMETHBIM pe3yJbTaTaM OOYyYeHHs, a
TaKXKe YYHUTHIBAET HEOO0XO-IAMMOCTh peaTM3allUd MEXIIPEIMETHBIX CBs3el
GU3MKH C ecTe-CTBEHHO-HAay4YHBIMH YUeOHBIMH mpeAMeTamMu. B Hei
OTIPEICTISIIOTCS.  OCHOBHBIC IENM M3Y4YeHHs (QHU3HKA Ha YPOBHE CPEIHETO
oOwiero oOpa3oBaHus, IUIAHUPYEMbIE PE3YJbTaThl OCBOCHHUS Kypca (DU3HKH:
JIMYHOCTHBIE, METANPEAMETHEIE, IPeAMETHBIE (Ha 6a30BOM YPOBHE).

[Iporpamma BKIItO4aeT:
+ IUTAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (U3MKU Ha 6a30BOM ypOBHE, B
TOM YHCJIe IPEMETHBIE PE3yNbTaTHI 110 rojaM 00yue-HuUs;

- cofepkaHue yuebHoro npeamera «Pusnkay 1mo rogaMm o0OydeHHS;

+ IpUMEPHOE TEMATHYECKOE IIIAHUPOBAHKE C yKa3aHHEM KOJIHMYE-CTBA YacOB
Ha M3YyYeHHE KaKJOH TeMbl W NPUMEPHOH XapaKTe-pUCTUKOW y4deOHOil
JIESATEIIBHOCTH YYallUXCsl, PEAIM3yEMOU IIPU U3YyYEHUU 3TUX TEM.

[Iporpamma MOKeT OBITh HCIIOTIH30BAHA YUUTEIIMHU KaK OCHOBA

JUIA COCTaBJEHHUS CBouX paboumx mporpamm. Ilpm paspaboTtke pa-60ueit
porpamMMbl B TEeMaTHYECKOM IUIAHUPOBAHMM JIOJDKHBI  OBITH  YYTEHBI
BO3MOKHOCTH HCIIOJIb30BAHMS INEKTPOHHBIX (IIMPPOBBIX) 00pa30BaTEIBHBIX
pecypcos, SIBJISTFOLLIUXCSI y4eOHO-METOANIECKU-MHU MaTepranamMu
(MynbTUMEIUITHBIE TPOTPAMMBI, JJIEKTPOHHBIE YYCOHHKHM U 3aJaYHHKH,
JJIEKTPOHHBIE ~ OMOJNMOTEKH,  BHPTyajJbHbIE  JIaDOpaTOpuH,  WIPOBBIE
pOTpaMMbl,  KOJUIGKIMH  HOHU(QPOBBIX  00pa-30BaTENBHBIX  PECYPCOB),
peaTM3YIONMMU TUIAKTHYECKAE BO3MOXK-



Hoctu UKT, comepaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIb-CTBY 00
o0pazoBaHuUU.

Pa6ouas mporpaMMa He CKOBBIBAET TBOPUYECKYIO MHHUIIMATHBY YYHUTEICH U
MPEIOCTABIISICT BO3MOXKHOCTD JUISl Pealli-3allid Pa3IHYHBIX METOJHYCCKUX
MOJXO/I0B K OpraHu3allui O0y-ueHHs (HU3MKE MPHU YCIOBHH COXPAHCHUS
00513aTeNILHOW YaCcTH CO-JIepKaHus Kypca. KommuecTBo 4acoB B TeMaTHYECKOM
IUIAHUPOBA-HUKM Ha W3y4YCHHE KaXKJOH TeMbl SIBJISETCS OPHUEHTHPOBOYHBIM H
MOXKET OBITh M3MCHCHO KaK B CTOPOHY YMECHBIICHUS, TaK W YBCIHM-YCHUSA B
3aBHCUMOCTH OT pEAIM3yeMbIX METOJUYCCKUX TIOAXOIOB U  YPOBHS
MOJrOTOBJICHHOCTU YYAaIIUXCS.

OBLLUAA XAPAKTEPUCTUKA YHEBHOIO NMPEAMETA «PU3NKA»

®du3rKka Kak Hayka o HauOoJsiee OOIIMX 3aKOHAX MPHUPOJIBI, BHI-CTyMas B
KayecTBe y4eOHOTO IpeAMeTa B INKOJIC, BHOCHT CYINE-CTBEHHBIH BKJaJ B
cucteMy 3HaHUil 00 okpyxatomem wmupe. LIkonbHBIH Kypc GH3MKH —
CHCTEMOOOpa3yIOIUi JUI1 €CTECTBCH-HO-HAYYHBIX YYEOHBIX IPEAMETOB,
MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHU,
M3yYaeMbIX XUMHUEH, OHo-noruei, Gpusudeckoil reorpadueii 1 acTpoOHOMHUEH.
Hcnonb3oBanue
U aKTHBHOE MpHMEHEHHe (QU3MYECKUX 3HAHUM OINpeiesseT Xapak-Tep H
pasBUTHE pPa3HOOOPA3HBIX TEXHOJOTHH B cepe IHEpPreTHKH, TPaHCIIOPTa,
OCBOEHMS KOCMOCA, TTOJIyUYeHHs] HOBBIX MaTepPHasoB ¢ 3aJaHHBIMU CBOMCTBAMHU
n np. M3sydyeHue GU3HKM BHOCHT OCHOBHOH BKJIaA B (OPMHUPOBAHHE
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa y4a-IuXcs, B (OPMUPOBaHHE YMEHUMH
NPUMEHATh HAYYHBIH METOJA MO-3HAHUS IIPU BBIIOJHEHWH HMH Yy4eOHBIX
HCCIIEI0BaHUM.

B ocHOBy kypca (GH3MKH CpemHEH MIKOJIBI MOJIOKEH Psi MAeH, KOTOpbIe
MOJKHO PacCMaTpHUBaTh KaK MPUHIUIIEI €70 TIOCTPOSHUS.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEU KypC SIBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepHal U3 BCEX pa3ze-JIoB (U3MKHU, BKIIOYACT
KaK BOTIPOCHI KJIACCHYECKOH, TaK M COBPE-MEHHOU (DU3UKU.

Hoen zenepanuzayuu. B cooTBeTCTBHM C HeW marepuan Kypca (U3UKA
0o0beMHEH BOKpYr (usnmueckux Tteopuid. Benymmm B Kyp-ce sBiseTcs
(hopMHUpOBaHNE IPEACTABICHUI O CTPYKTYPHBIX YPOB-HIX MaT€PHH, BEIIECTBE
U TIOJIE.

Hoea zymanumapuzayuu. E€ peanuzanus mnpenanoyiaraeT Uc-mojib30BaHUe
TYMaHHTapHOTO TOTEHIMada (U3NIECKON HayKH, OC-MBICIIEHHE CBS3U
pas3BuTHs (U3UKK C pa3BUTHEM OOIIECTBA, a TaK-K€ C MUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH U 3KOJOTHYECKHMH IIpoOIeMamu.



Hoes npuknaonou nanpasnennocmu. Kypc ¢usumkn mnpen-mosaraer
3HAKOMCTBO C MIMPOKAM KPYIOM TEXHHYECKHX M TEXHO-JIOTHYECKHX
MIPWIOKEHUN U3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoen jKonozuzayuu peannusyercst MOCPEICTBOM BBEACHHS 3Iie-MEHTOB
COJEpKaHMs, MOCBSMIEHHBIX 3KOJOTMYECKAM MpPOOJIEeMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHBI C PA3BUTHEM TEXHUKHU U TEXHO-JIOTHH, a TAKXKe 00CYKICHUS
npoOiieM  palMOHAIBHOTO — NPHUPOAO-TIONB30BAHHMS W IKOJIOTHYECKOM
0€301acHOCTH.

CTep)KHEBBIMH DIIEMEHTaMH Kypca (M3WKH CpPEIHEH MIKONBI SB-JISIOTCS
¢msnyeckne Teopuu  (PpopMHUpOBaHME TPEACTABICHUH O  CTPYKType
mocTpoeHus (U3MUECKOil Teopuu, poiaM (QyHIAMEHTaNb-HBIX 3aKOHOB H
NPUHLOUIIOB B COBPEMEHHBIX INPEJICTAaBICHHUSIX O MpPUPOJE, TI'paHHIAX
MPUMEHUMOCTH TEOPHH, U ONHCAHMS €CTE-CTBEHHO-HAYUYHBIX SIBICHUH H
MIPOIIECCOB).

CHCTEeMHO-ICSITeIPHOCTHBIN TOAX0/] B Kypce (HDU3UKU PEATHU3yCTCs MPEXKIE
BCero 3a CuYéT OpraHM3alMM  AKCICPUMEHTATbHOW  AEATEIb-HOCTH
oOyuvatomuxcs. Jims 6a3oBoro ypoBHs Kypca (M3MKH — 3TO HCIOJIb30BaHUE
CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIE-PUMEHTOB U J1a00PaTOPHBIX
paboT, KOTOpBIC B MpOrpaMMe OOBEIU-HEHBI B OOIIHMHA CIUCOK YYCHHUYCCKHX
MpaKkTHYECKnX paboT. Brlme-neHne B yKa3aHHOM IepedHE J1abopaTOpPHBIX
paboT, IPOBOIUMBIX IJIsI KOHTPOJISI U OLIEHKH, OCYIIECTBISIETCS YIaCTHUKAMHU
00pa3oBa-TeNBHOIO Ipoliecca HCXOAS U3 OCOOEHHOCTEH TeMaTHYECKOTO
IUIAaHU-POBAHUS M OCHAIIeHUs kabuHera ¢usuky. [Ipn sToM obecrieunBaeT-cs
OBIIAJICHAEC OOYYAIONIMMHUCS YMEHHUSIMH IIPOBOJUTH KOCBCHHBIC HM3MEPEHHS,
HUCCICA0BAaHUA 3aBUCUMOCTEN (I)I/I?)I/I‘IGCKI/IX BCJIMYMH U IMOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEITI0KEHHBIX THITOTES.

Bonpimoe BHUMaHHe yAeIseTCA PEIICHUIO PAcYETHBIX M Kade-CTBEHHBIX
3amad. IIpu 3TOM 11 pacuéTHBIX 3a]ad NPHOPHUTETOM SBISIOTCA 33/a4d C
SBHO 3afaHHON  (u3nMueckol MOAENBIO, TO3BO-JIIIOMINE  NPUMEHATh
H3y4YeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jena Kypca, Tak H
HHTETpUpYS 3HAHUSA W3 PasHBIX pasfenoB. [ KadecTBEHHBIX 3a7ay
MIPUOPHUTETOM SIBIISIIOTCS 3a-JaHHMs HAa OOBSCHEHHE MPOTEKaHMs (H3MIECKUX
SBICHHH M TPO-LIECCOB B OKpYXKalOWed XKW3HM, TpeOyromue BbIOOpa
(bU3MYECKOI MOZEIH JIJIsS CUTYaI[H TIPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TpeboBanmsimu PrOC COO k MarTepHaIbHO-
TeXHUYECKOMY obecreueHno y4eOHOTO mporecca 0a30BbId YPOBEHb Kypca
GU3MKM B CpeiHEH IIKOJE MOJDKEH M3Yy4aTbcs B YCIOBHSAX IPEIMETHOTO
KabuHeTa (PU3MKH WIK B YCIOBUSIX MHTETPUPOBAHHO-TO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAyYHOro IMKjia. B  kaOuHere (U3MKK JODKHO  OBITH
HeoOxoIuMoe J1abopaTopHOe 000pyIOBaHHE
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JUIL BBITIOJIHEHMS! YKa3aHHBIX B IPOTpaMME YYEHHYECKHX IPAKTH-YECKHX
paboT 1 JEMOHCTpAIIMOHHOE 000PyA0BaHNE.

JemoHCcTpannonHoe 00OpyHOBaHHE (OPMHUPYETCS B COOTBET-CTBHH C
NPUHIUIIOM MUHMMAJIBHOM JIOCTATOYHOCTH M O00ECIeUYMBAET IIOCTAaHOBKY
NEPEUYHCIICHHBIX B IIPOrpaMMe KITIOYEBBIX IEMOHCTpA-UUH M HCCICIOBAHUS
n3y4aeMbIX SIBJICHHH M TPOIECCOB, AMIM-PUUECKUX W (yHIaMEHTaIbHBIX
3aKOHOB, UX TEXHHYECKHUX IPHMe-HEHUH.

JlabopaTtopHOoe oOOpynOBaHWE I YYCHHYECKHX IPAKTHYECKUX padboT
¢dopMupyercst B BHAE TEMAaTHUYECKHX KOMIUIEKTOB M 00€CIe-4MBaeTcsi B
pacuére OIHOrO KOMIUICKTa Ha JBYX oOOydaromuxcs. TeMmaTuueckue
KOMIUIEKTHI J1abopaTopHOTO 00OpYIOBAaHUSI JOJDKHBI OBITH IIOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJIE30BaHWU aHAJOTOBBIX M LU(POBBIX MPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE IIU(POBBIX JTAOOPATOPHIA.

LENN N3YHEHNA YHYEBHOIO NPEAMETA «®U3NKA»

OCHOBHBIMH HeJIAMU U3YyUCHUA (1)I/ISI/IKI/I B O6H.[eM 06p330BaHI/II/I SABIIAOTCA:

—\ ¢dopmupoBanne WHTEpeca W CTPEMIICHHUsS] OOYYAIOIIUXCS K HA-YYHOMY
W3YYCHUIO TMPHUPOMABI, Pa3BUTHE WX HHTEJUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

—\ pa3BuTHE NPEACTABICHHUI O HAYYHOM METO/IE MO3HAHKS U (OP-MUPOBAHKE
MCCJIEIOBATEIbCKOTO OTHOIICHHUS K OKPYKAFOIIHM SIBICHHSM;

—\dopmMHpoBaHHE HAyYHOrO MHPOBO33PEHHS KaK pe3yinbTaTta u3y\ 4eHHs
OCHOB CTPOCHUS MaTepHuu U (HyHAaMEHTAIbHbIX 3aKOHOB (PH3HKH;

—\dopmupoBaHre yMeHHH OOBSICHATH SIBICHHS C  HCIIOIb30BAHHEM
(bU3MYECKHUX 3HAHUH M HayYHBIX JI0Ka3aTEeNIbCTB;

—\ opMupoBaHue TpeCTABICHHI O POTH HUBUKHU LIS PA3BUTHUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU M TEXHOJIOTHIl. JIOCTH)XeHNE 3TUX Lieneld
obecrieunBaeTcs peuieHHeM CIIeIy0-

LIMX 3a71a4 B IpoOIlecce U3y4deHus Kypca GpU3nku Ha ypoBHE CpeaHe-To 00IIero

obOpazoBaHus:

—\npuoOpeTeHne cucTeMbl 3HAHUI 00 OOIMMX (U3UYECKHX 3aKOHO-
MEpHOCTSIX, 3aKOHaX, TEOpUSAX, BKIIOYAas MEXaHHKY, MOJICKY-JIIPHYIO
(u3MKy, 9JJEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY H  DIie-MEHTHI
acTpou3ukm;

—\dopmupoBaHHEe yMEHHH TMPUMEHSTH TCOPETHUCCKHE 3HAHHS IS
00bsicCHeHUs] (U3MYECKUX SBICHUH B MNPUPOAE M Ul NPHHATHSA
MPaKTHYECKUX PEIICHUH B TOBCEHEBHOM XKHU3HMY;



—\ocBoeHue CrOCOOOB pEHICHUS] Pa3UYHBIX 3a7a4 C SIBHO 3aJaHHON
(usnveckoil MojeNpI, 3ajad, MOAPA3yMEBAIOIIMX CaMOCTOSI-TEIIBHOE
co3anme (U3NIECKOI MOICNH, aleKBaTHON YCIOBHAM 3aa4H;

—\noHnMaHue (GU3NYECKUX OCHOB M MPUHIUIOB JCHCTBHS TEXHU-YECKUX
YCTPOMUCTB M TEXHOJIOTHIECKHX IPOIECCOB, NX BIMSHUS Ha OKPY)KAIOIIYIO
cpeny;

—\oBnasieHHe METONAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHS W MPO-BEIACHHS
(hU3MUECKUX SKCIEPHMEHTOB, aHAIM3a W WHTEPIIPETa-INH HHPOPMAINH,
OTIPEZIETICHUSI JOCTOBEPHOCTH MOJIYYEHHOTO PE3yIIbTATa;

—\co3nanue yCaoBHUi ISl pa3BUTUS YMEHUH MPOEKTHO-HCCIIEA0BA-TEIbCKOM,
TBOPUYECKOH 1€ATENbHOCTH.

MECTO YYEBHOI'O MNMPEOAMETA «®U3NKA» B YYEBHOM TMJ1IAHE

B coorBerctBun ¢ ®I'OC COO ¢wusmuka sBusercss 00s3aTeNbHBIM
IIPEAIMETOM Ha YPOBHE CpefHero odmiero obpasoBaHus. [laHHas mpo-TpaMma
npenycMaTpuBaeT u3ydeHne (usnku Ha 6a30BOM ypoBHE B 00béMe 136\u
3a\nBa roga oOyuenus no 2\u B Hepemo B 10 u\11\knac-cax. B tematnueckom
mwianupoBanuu g 10 u 11 xyaccoB mpeamo-maraioTcs pe3epB BpPEeMEHH,
KOTOpBI y4YUTENb MOJKET HCIHOJb30BaTh 10 CBOEMY YCMOTPEHHIO, H
MOBTOPUTEIILHO-0000IAIOIINE YPOKH.

Jlrobast pabovas mporpamMMa JI0JKHA IOJTHOCTBIO BKIIIOYATh B Ce-051
COZIep>KaHUE JAHHOU IIPOrPaMMBL.

B otaenpHBIX caydasx Kypce GU3MKd 0a30BOTO YPOBHS MOXKET M3-Y4aThCs B
00BéMe 204 1 3a aBa roga oOyuenws (3 4 B Hegenmo B 10
u 11 xmaccax). B stoM ciywyae yBennuuBaercs He MeHee deM a0 20 u
pe3epBHOE BpeMsl, KOTOPOE HCIOJIB3YeTCs YUUTEIIEM JUIsl H3yYeHHUS! BOTIPOCOB,
TECHO CBSI3aHHBIX C BBIOPaHHBIM THpoduiIeM OOy4eHHs, W YBEIMUHBACTCS
ydueOHas Harpys3ka, OTBOJMMAas Ha W3YYCHHE MEXaHHUKH, MOJEKYIIPHOH
GM3MKM M 3IEKTPOAMHAMHU-KH, 32 CUET PACIIUPEHHs YHcia J1abopaTOpPHBIX
paboT MccienoBa-TEIbCKOTO XapaKkTepa W YPOKOB PEUICHUS] KaueCTBCHHBIX H
pacuér-HbIX 3a/a4.



NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA YHYEBHOIO
NMPEOMETA «®U3UKA» HA YPOBHE CPEOHEIO
OBLLErO OEPA30BAHUA (EA30BbIN YPOBEHb)

OcBoenune ydyeOHOro mnpeamera «®Du3uka» Ha ypoOBHE CpEIHEro OOLIEro
obOpazoBanus (0a30BBEIf ypPOBEHB) IOJDKHO OOECIIEUMBATH JIO-CTHIKCHUE
CJIEIYIOIIIX JIMYHOCTHBIX, MeTarpeAMETHBIX u IpeIMeT-HbIX
00pa30BaTeNbHBIX PE3YIIBTATOB.

JINHHOCTHBbIE PE3YJIbTATHI

I'pasicoanckoe éocnumanue:
—\c(hopMHPOBAHHOCTE TPaKIAHCKON MO3UIIMH 00YUAIOMIETOCS Kak aKTHBHOTO
1 OTBETCTBEHHOT'O 4JICHA POCCHHCKOT0 00IIecTBa;

—\pUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHYE-CKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;

—\roTOBHOCTh BECTH COBMECTHYIO JICATEINFHOCTh B HHTEPECaX TPaXK-IaHCKOTO
o0miecTBa, yYacTBOBaTb B CAaMOYIPaBICHMHM B IIKOJIE U JETCKO-
IOHOILIECKUX OPIaHU3ALMAX;

—\yMeHre B3aMMOJCHCTBOBATH C COIMANBHBIMH HMHCTUTYTaMH B CO-
OTBETCTBHH C UX (PYHKIIMSIMH U Ha3HAUCHUEM;

—\roTOBHOCTH K TYMaHUTAPHOI U BOJOHTEPCKOM ESATEIHBHOCTH.

Ilampuomuueckoe éocnumanue:

—\copmupoBaHHOCTH poccuiickoi rpaKIaHCKOM UIAEHTUYHOCTH,
NaTpUOTU3MA;

—\I[EHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJAM; TOCTH-KCHHUIM
POCCHIICKHX YUEHBIX B 00JaCTH (DH3UKU U TEXHHUKE.

/Jlyxoeno-npaecmeennoe eocnumanue:
—\chopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO TT0-BEACHUS,

—\CHOCOOHOCTh OLIEHUBATh CHUTYAIMIO M MPUHUMATH OCO3HAHHBIC PEIICHHUS,
OpUCHTHPYICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI M IIGHHOCTH, B TOM
YHCIIe B JESITEIBHOCTH YUEHOTO;

—\oco3HaHue TMIHOTO BKJIa/1a B IOCTPOCHHE YCTOHYMBOTO OYIyIIEro.
dcmemuueckoe socnumanue:

—\acTeTHYyecKOoe OTHONIEHHE K MHPY, BKIIIOYAs OSCTETUKY HAaydHOTO
TBOPYECTBA, IPUCYIIETO (PU3HUSCKON HAYKE.

Tpyooeoe sochumanue:

—\uHTepec K pazau4yHbIM cdepaM MPOoPECCHOHATBHON JEATENBHO-CTH, B TOM
YUCIC CBA3aHHBIM C (U3UKOH © TEXHUKOW, YMCHHE COBEpIIATh
OCO3HAHHEIN BEIOOp OyAyIIel mpodeccuu i pean30-BEIBaTh COOCTBCHHEIC
KU3HCHHBIC TUIAHBI;

—\roTOBHOCTH M CIIOCOOHOCTH K OOpas’OBaHHMIO W CaMOOOPa30BAHHIO B
o0nacTé (pHU3MKH Ha MPOTSHKCHUH BCE JKU3HU.



IKonozuueckoe gocnumanue:
—\chopMHUPOBAHHOCTE IKONOTHYECKON KyJIBTYPHI, OCO3HAHHE IJI0-0aabHOTO
XapakTepa SKOJIOTHIECKUX IpodIeM;
—\IIaHupoBaHNe M OCYINECTBICHHE ICHCTBHI B OKpYyKaroIei cpe-me Ha
OCHOBE 3HaHUs LEeJeH yCTONYMBOIO Pa3BUTHUS YEJIOBEUE-CTBA;

—\pacuiupenne ombITa ASATSIBHOCTH JKOJIOTHYECKOM HAINPaBICH-HOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH 10 (PU3HKE.

Ilennocmu nayunozo nosnHanus:

—\chopMHUPOBAHHOCTE MHPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPE-MCHHOMY
YPOBHIO pa3BUTHs (PU3NUECKOH HAYKH;

—\oco3HaHMe IEHHOCTH HAYYHOM AESTEIbHOCTH, TOTOBHOCTh B MPO-LIECCE
n3y4eHus: (U3UKH OCYIIECTBISATH INPOEKTHYIO U HCCIIEI0-BaTEIbCKYIO
JeATeIFHOCTh HHANBUAYAIBHO U B ITPYIIIIE.

B mpouecce oCTHXEHHS INYHOCTHBIX Pe3yIbTaTOB OCBOSHHS POTPaMMBI
cpemHero  oOmero  oOpazoBaHms 1O  (QU3WKE Y  OOyYaro-IIUXCS
COBEPILICHCTBYETCS  OMOYUOHANbHBINL — UMMENIeKm,  TPEANo-Jaralomui
c(hOpPMHUPOBAHHOCTD:

—\camocosnanus, BKIIIOYAIONIEr0 CIIOCOOHOCT MOHMMATh CBOE

SMOIIMOHAIILHOE COCTOSIHUE, BHIETh HANpPaBICHUS Pa3BUTHS COOCTBEHHOMN

AMOLMOHAIBHOM chephl, ObITh YBEPEHHBIM B cebe; —\camopecyuposanus,
BKJTFOYAOIIETO CAMOKOHTPOJb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD 32 CBOE
TIOBE/ICHHE, CIIOCOOHOCTH aanTHPOBATHCS K YMOILMOHAIBHBIM H3MEHEHHUSM H
TPOSIBISITH

THOKOCTb, OBITH OTKPBITHIM HOBOMY; —\6HYmpeHHel Momusayuu,

BKJIIOYAIOILIEH CTpEMJICHUE K IOCTH-

JKEHUIO LIEJIU U YCIeXy, ONITHMU3M, NHAIIHaTHBHOCTh, YMEHHE
JIEHCTBOBATh, HCXO/ISI M3 CBOMX BO3MOKHOCTEH;

—\omnamuu, BKITFOYAOIIEH CIIOCOOHOCTD TIOHUMATh SMOIMOHAITb-HOE
COCTOSIHME JIPYTHX, YUYUTHIBATh €0 MPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKHUBAHHUIO;

—\coyuanvuvix HagvIK0E, BKITIOUAIOIINX CITIOCOOHOCTH BBICTPAK-BATh
OTHOIIICHHS C APYTHMHU JIFOIbMH, 3a00TUTHCS, IPOSBISITE HHTEPEC U
paspemarb KOH(QINKTHI.

METAMPEOMETHbBIE PE3YJIbTATHI
YHuBepcanbHbie no3HaBaTernbHble AeNCTBUA

bazoevie nozuueckue oelicmeus:
—\caMocTosATeTEHO (POPMYIIHPOBATE M AKTYaIM3UPOBATh IIPOOIIE-MY,
paccMaTpuBaTh €€ BCECTOPOHHE;



—\ompenenaTe weaM AEATENBHOCTH, 3aJaBaTh MApPaMETPbl W KPUTC-PUH KX
JIOCTHIKEHHUS;

—\BBISIBISITH  3aKOHOMEPHOCTH W IMPOTHBOPEYHMsS B PaccMarpHBae-MBIX
(U3MYECKUX SBICHUSAX;

—\pa3pabarsIBaTh IUTaH PeLICHHS TPOOIEMBI ¢ YYETOM aHAIN3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMaTepUAIIbHBIX PECYPCOB;

—\BHOCHTh  KOPPEKTHBBI B  JEATEIBHOCTh, OLICHUBATH COOTBETCTBUE
pe3yabTaTOB LENAM, OLEHUBATh PUCKHU MOCIEACTBUI NesTeIb-HOCTH;

—\KOOpAMHUPOBAaTh W BBINOJNHITH pabOTy B  YCIOBHIX PCABHOIO,
BUPTYAJILHOTO U KOMOWHHPOBAaHHOTO B3aUMOJICHCTBHS;
—\pa3BuBaTh KPEATHBHOE MBIIUICHNAE P PEIICHUH )KU3HEHHBIX POOIIEM.

KBa3zoeste uccnedosamensvckue deicmeusn:
—\BaseTs Hay4HOH TEPMUHOJOTHEH, KIIOUCBBIMU MOHATHSIMH H METOJAMH
¢usnueckoit HayKy;
—\Bmamers  HaBBIKAMH  y4eOHO-HCCICHOBATENBCKOM W MPOSKTHOM
JESATEIBHOCTH B 00J1aCTH (DH3UKH; CIOCOOHOCTBIO ¥ TOTOBHOCTBIO
K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB pEIICHHs 3amad (U3HYe-CKOro
COZIepKaHMUs, IPUMCHEHHUIO PAa3IMYHBIX METOOB MMO3HA-HUS;

—\BiajeTy BHIAMHU [ESTENBHOCTH II0 TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIPETALH, TPEOOPa30BaHUIO U PUMEHEHUIO B Pa3-JIMYHBIX YUeOHBIX
CUTyalusdaX, B TOM 4YHUCJIC IPpU CO3JaHUUN y‘-Ie6-HI)IX IIPOCKTOB B 06HaCTI/I
(huznky;

—\BBISIBJIATh MPUYMHHO-CICICTBEHHbIE CBSI3M W aKTYalIW3UpOBaTh 3aady,
BbIJIBUT'aTh TUIIOTE3Y eé peuICHuA, HaxXoJuThb ApTYMEH-TBI JJIA
JIOKA3aTeIbCTBA CBOMX YTBEPIKACHHM, 337aBaTh MapaMe-TPbl U KPUTEPUU
peLieHus;

—\aHamM3UpOBaTh TMOJYYCHHBIC B XOJ€ pEIICHHS 3aJadll Pe3ysbTa-Thl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IIPOTHO3UPO-BATh U3MEHEHNUE B
HOBBIX YCJIOBUSIX;

—\cTaBuTh W (QOPMYJIMPOBATH COOCTBEHHBIE 3aaud B 00pa3oBa-TEIbLHOU
JIeSITENIbHOCTH, B TOM YHCJIE TIPH U3yUCHUH (HU3UKH;

—\/1aBaTh OLIEHKY HOBBIM CHTYAIHSIM, OLICHUBATH IPHOOPETEHHBIN OTIBIT;

—\yMeTh TIepeHOCHTh 3HaHHSA MO (HU3MKE B TPAKTHYECKYIO 00JIacTh
JKU3HEJEATEIIHOCTY,
—\yMeTh HHTETPHPOBATH 3HAHHUS U3 PA3HBIX MPEAMETHBIX 00IacTel; —
\BBIZIBUTATh HOBBIC HJIEH, TIPEIIAraTh OPUTHHAIBHBIC TIOAXO/IBI M PEIICHHS;
CTaBUTb IPOOJIEMBI U 3a]a4H, JOITyCKAIOIINE albTep-
HATUBHBIC PEILCHUS.



Paboma c ungpopmayueii:

—\BraieTh HaBBIKAMH TOJNYIEHHUS MHPOPMAIMHA (PU3NUECKOTO CO-ACPKaHUs
Y3 UCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCY-IIECTBISITH TMOUCK,
aHalM3, CHCTEMAaTH3AIMI0 W HMHTEPIIPETAlNi0 WHPOPMALUU Pa3IHIHBIX
BUJIOB ¥ (DOPM TIpe/ICTaBIICHUS;

—\oIleHMBATD TOCTOBEPHOCTH MH(POPMAITHH;

—\ucnonp30BaTh CpeACTBA HH(DOPMANMOHHBIX M  KOMMYHHKAIIMOH-HBIX
TEXHOJIOTHA B  PEHICHWH KOTHUTHBHBIX, KOMMYHHKATHB-HBIX U
OpPTraHM3AIIMOHHBIX 3a7ad ¢ coOMro/eHrneM TpeOOBaHUN SPTOHOMUKH,
TEXHUKHA O€30TaCHOCTH, THTHCHBI, pPecypcocOepe-KeHHs, MPaBOBBIX U
JTHYCCKUX HOPM, HOPM MH(POPMAIMOHHON 0€30IaCHOCTH;

—\CO3)IaBaTI) TCKCTHBI (1)I/I3I/I‘~ICCKOFO COACPIKaHUA B PA3TIUYHBIX (I)Op-MaTaX C

yuéToM HasHa4eHUss MHPOpPMAIMM M IENEeBOH ayauTo-puH, BHIOMpas
ONTHMANBHYIO (pOPMY IPENCTABICHNUS U BU3Ya-TH3aIHH.

YHMBepcan bHble KOMMYHUKaTUBHbIE OencTBuaA

Obwenue:

—\ocymiecTBiATh  OOIeHHE HA ypokax (GU3UKK W BO BHe\ypo4HOU
JIEATEIBHOCTH,

—\pacno3HaBaTh TPEANOCHUIKA KOH(IMKTHBIX CHTyallii W CMAr-4aTh
KOH(JIMKTBI;

—\pa3BEPHYTO W JIOTHYHO HM3JIaraTh CBOIO TOUKY 3PEHHS C MCIIOJb-30BaHHEM
SI3BIKOBBIX CPEJICTB.
Coemecmuas 0eamenbHOCHb:

—\MOHMMAaTh ¥ HKCHOJNB30BaTh MPEUMYIIECTBA KOMAHIHONW ¥ HHIM-
BUAYaJIbHON PabOTHI;

—\BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JISHCTBHI C y4éTOM OOIIMX
HHTEPECOB M BO3MOXKHOCTEH Ka)I0r0 WieHa KOJJICKTH-BA;

—\npuHUMATH [IeST COBMECTHOM JISSITeTbHOCTH, OPTaHH30BIBAThH
¥ KOOPJWHHUPOBATh JACHCTBUS MO €€ JOCTHXKEHUIO: COCTABILITH IIIaH
JEWCTBHH, pactpesieNIiTh POJIM ¢ YYETOM MHEHUH y4acT-HUKOB, 00CYKAaTh
pe3yIbTaThl COBMECTHOM paboThI;

—\oleHMBaTh KAuecTBO CBOETO BKJAJa M KaXIOrO0 yYaCTHHKA KO-MaH/bl B
00t pe3ynpTat Mo pa3paboTaHHBIM KPUTEPHSIM;

—\npeanarath HOBBIC NPOCKTHI, OLCHUBATh HMICH C MO3UIMH HOBHU3-HBI,
OPUTHHAIBHOCTH, MPAaKTUYECKOI 3HAYMMOCTH;

—\OCyIIECTBISATS TIO3UTHBHOE CTPATETMYECKOEC IOBEJCHWE B Pa3-THYHBIX
CUTYaIHAX, IPOSBIATH TBOPUECTBO M BOOOPaKEHUE, OBITH HHUIIMATHBHBIM.



YHMBepcan bHble peryndaTtuBHbIe aenucrTBuA

Camoopzanusayus:

— CaMOCTOATENIFHO OCYIIECTBIISTH IO3HABATENBHYIO IEITEIFHOCTD B 00TIaCTH
(hM3UKU U aCTPOHOMHUH, BBISBIIATH MIPOOJIEMEI, CTa-BUTh U (DOPMYIHUPOBATH
COOCTBEHHbBIE 3a/1a4H,

— CaMOCTOSTEIbHO COCTABIIATH IUIAH PELIEHUS paCYETHBIX U Ka4e-CTBEHHBIX
3a51a4, IJIaH BBITOJTHECHUS IPAKTHYCCKON pAOOTHI ¢ y4ETOM UMEIOIIUXCS
peCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TPEAMOYTCHHIA;

— J1aBaTh OLEHKY HOBBIM CUTYaIUsIM;

— pacuMpsATh paMKH yu4eOHOTo IpeaMeTa Ha OCHOBE JTHMUYHBIX MIPE/-
MOYTEHMIA;

— J1enaTh 0CO3HAHHBIM BBIOOD, apryMEeHTHUPOBATH €ro, Opath Ha ce-0s
OTBETCTBEHHOCTb 32 PEILICHHE;

— OIICHUBATh NPHOOPETEHHBIN OIIBIT;

— CcTI0coOCTBOBATH (POPMHUPOBAHHIO U MPOSIBICHUIO 3PYAHIIUH B 00-11aCTH
(hU3MKH, TOCTOSIHHO TOBBIILIATH CBOI 00pa30BaTEeNbHbIA U KyJIbTYPHBIN
YPOBEHB.

Camokonmpons:

— JJaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B J1e-TEIbHOCT,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIENSAM;

— BJIAJIETh HABBIKAMHU IT03HABATEIBHOM pPe(ICKCUH KaK OCO3HAHMUS
COBEPILAEMBIX JECHCTBUI U MBICIIUTENBHBIX MIPOLECCOB, UX PE-3YNIBTATOB U
OCHOBaHHMH; MCTOJIB30BaTh MPUEMBI peIICKCUH ISl OLIGHKU CUTYalluH,
BBIOOPA BEPHOTO PELICHHS;

— yYMETb OLEHUBATh PUCKU M CBOEBPEMEHHO IPHHUMATh PELIEHUS MO UX
CHIDKEHHIO;

— IOPHUHUMATh MOTUBBI U ApTyMEHTSHI APYTUX IIPU aHAIN3E PE3yNb-TaTOB
JIESATENBHOCTH.

Ilpunamue ceosn u opyaux:

— NPUHUMATH ce0s, TOHNMast CBOM HEIOCTATKN M JOCTOMHCTBA;

— IOPUHUMATh MOTUBBI U apTyMEHTHI APYTHX TPU aHAIN3E PE3yNb-TaTOB
JIeSITETIBHOCTH;

— IpU3HABaTh CBOE MPABO M NPABO APYT'HX HA OUIHOKH.

MPEOMETHbLIE PE3YJIbTATHI
10 knacc

B nponecce n3yuenus kypca ¢pusuku 6azoBoro yposHs B 10 xiac-ce
YUCHHK Hay4UTCS:

— JIEMOHCTPUPOBATH Ha IPUMEPaxX Poiib U MECTO (PU3UKH B (OP-MUPOBAHUH
COBPEMEHHOI Hay4yHOI KapTUHbI MUPa, B pa3BUTUU
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COBPEMEHHOM TEeXHUKHU U TEXHOJIOTHUH, B IPAKTUUECKON Aes-TeIbHOCTH
JIIOJICH;

—\y4YHUTBIBATh TPAHUIGI MPUMEHEHHS H3YYEHHBIX (U3MYECKUX MO-IEIICii:
MaTepualibHas TOYKAa, WHEpIHUAlbHAs CHUCTeMa OTcuéTa, abCONIOTHO
TBEPAOE TENO, WACAIBHBIM Tra3; MOAEIM CTPOCHHUS Ia30B, >KUIKOCTEH U
TBEPIBIX TEJ, TOYCUHBIN DIICKTPUICCKUIN 3apsil P PEIICHUHN (PU3UUCCKUX
3a]1a4;

—\pacniozHaBath (u3uUeCcKHue SIBIEHHUs (MPOIECCH) M OOBACHATH HMX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJCKYISIPHO-KHHETHYE-CKOH  TEOpHH
CTPOCHHS  BEIIECTBA W  DJICKTPOJMHAMHUKH:  paBHO-MEpPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBU)KEHHUE, CBO-00IHOE MAJCHUE TEl,
JBIDKGHUE TI0 OKPYXKHOCTH, WHEpPUUs, B3aumojneiictBue term;, aupdysus,
OpOyHOBCKOE IBI)KCHHUE, CTPOCHHE KUIKOCTEH M TBEPIBIX TEJl, N3MCHEHIE
00BéMa Tes mpu HarpeBaHUU (OXJIAKJICHUH), TEIJIOBOE PAaBHOBECHE, HCIIA-
peHI/IC, KOHJCHCalus, IJIaBJICHHUC, KpI/ICTaJ'IHI/ISaHI/Iﬂ, KUIICHUC, BJIA)XKHOCTb
BO3/IyXa, TOBBIIICHUE AABICHUS Ta3a MPH €ro Ha-TPEBAaHUH B 3aKPBITOM
cocyne, CBS3b MEXAY IapaMeTpaMd CO-CTOSHHS ra3a B H30IpoIeccax;
JNeKTpU3alus  Tel,  B3aUMOJECH-CTBHE  3apsioB,  DJIEKTpUUECKas
MIPOBOAUMOCTH, TEIJIOBOE, CBE-TOBOE, XUMUYECKOE, MAarHUTHOE JEHCTBUS
TOKa;

—\onHChIBaTh MEXAaHUUYECKOE JBHKCHHUE, HCTIONB3Ys (PU3NUCCKUE BETHIMHBI:
KOOpJAUHATA, IIyTh, IIEPEMEILEHUE, CKOPOCTb, YCKO-DEHHE, Macca Tela,
CUJIa, UMIIYJIbC TEJla, KMHETHYECKas DHEP-TUd, IIOTCHLMAJIbHAsA DHEPIHUsd,
MexaHHueckass paboTa, MeXaHH-4ecKasg MOIIHOCTh, IPH OIHCAHHH
NPaBWJIbHO TPAKTOBaTh (PU-3UUECKUN CMBICI HCIIOJIB3YEMbIX BEIUYNH, UX
0003HaUeHNSI W EIUHHMIBI, HaXOAUTh (POPMYIBI, CBS3BIBAIOUINE JAHHYIO
(hu3nYe-CKyI0 BETHUUHY C JPYTUMHU BEITMUYNHAMU;

—\onKChIBATh M3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBJICHHS,
UCTIONB3Ys (PU3MUECKHE BEIINYMHBI: JAaBICHHE r'a3a, TeMIepaTrypa, CpeHsis
KHHETHYeCKast SHEPTHS Xa0THYECKOTO JBIDKCHUS MOJIEKYII,
CPEeIHEKBAIpaTUYHAS  CKOPOCTh  MOJIEKYN, KOJHWYECTBO  TEIUIOTHI,
BHYTpPEHHSIsl DHeprus, pabora rasza, k0d3(Q-(QUIHEHT MOJE3HOTo JeHCTBHS
TEIJIOBOTO  JIBUTATENs; MPU  ONHM-CAHWM  MPABWIBHO  TPAaKTOBAThH
(u3MYeCKUi CMBICI HCTOJIb3Ye-MBIX BEJIMYHMH, HX OOO3HAUYECHUS W
eVHUIIBI, HAaXOAWUTh (POPMY-JBI, CBS3BIBAIOIINE MAHHYIO (DH3HUYECKYIO
BEIMYMHY C APYTUMH BEIUIHHAM;

—\onuchIBaTh H3Y4YECHHBIE JJIEKTPUYECKUE CBOMCTBa BEIIECTBA,
AIIEKTPUYECKHE SBICHUS (IIPOIECCHI) M IIEKTPHUECKYI0 MPOBO-TUMOCTH
Pa3INYIHBIX CPEM, UCTIONB3YS (PU3NUECKUE BETHINHBI:



JNEKTPUUECKUN 3apsj], OSJIEKTPUYECKOe TOJe, HalpsHKEHHOCTh IO,
NOTEHIMAJ, pPa3HOCTh IOTEHIMAIOB, CHJIAa TOKa, JJIEKTPU-YECKOE
HanpspKeHue, dJeKTpudeckoe compotusieHne, JJIC, pa-6ota Toka; mpu
OIMCaHWUM NPABWIFHO TPAaKTOBATh (DU3MUYECKHH CMBICH HCIOJIb3YEMBIX
BeNMYMH, HX OOO3HAYeHUs W CIMHHMIBI, YKasblBaTh  (OPMYIIHL,
CBSI3BIBAIOIINE TAHHYIO (QU3HYECKYIO BE-JIMUMHY C IPYTHMH BETMYHHAMY;

—\aHanu3upoBaTh PU3MIECKUE MPOIECCH U SABICHUS, HCTIONB3Ysl HH3UUCCKIE
3aKOHBl M MPHUHLMIIBL: 3aKOH BceMupHoro Tsrote-uus, I, II u III 3akonbl
HeroToHa, 3aKOH COXpaHEHUSI MEXaHNU-YECKOI SHEPTUH, 3aKOH COXPaHEHHS
UMITyJIbCa, TPHHOWIT CY-TIEPIO3HMIUM CHJ, TPHUHOWI pPaBHOIPAaBHSA
UHEPIUAIBHBIX CU-CTEM OTCYETAa; MOJEKYISIPHO-KHUHETHYECKYI0 TEOPHIO
CTPOCHHUS BEILIECTBA, a30BbIE 3aKOHBI, CBA3b CpEAHEH KHHETHYECKOU
SHEPrHU TEIUIOBOTO JBMXKEHMS MOJIEKYJ C aOCOJIOTHOW TeMIle-paTypoii,
NEepBbI 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS 3JIEKTPHUECKOTrO
3apsna, 3akoH Kysona, 3akoH OMa, 3aKOHBI MOCIENOBATEIBHOTO U
MapauIeNIbHOTO COECIMHEHNSI POBOIHH-KOB, 3aKoH J[xoyms—IleHna; npu
3TOM Pa3IMYaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €TO MaTEMaTHIECKOE
BBIPAXCHHUE U YC-JIOBHSA (TPaHMIIBI, 00IaCTH) IPUMEHUMOCTH;

—\OOBSICHSITS OCHOBHBIC MPUHIHUIBI JCHCTBUS MalIidH, NPUOOPOB U
TEXHHYECKUX  YCTPOWCTB;  pa3iuyarh YCJIOBHS WX  0€30MacHOro
HUCIIOJIb30BaHUA B HOBCCHHCBHOﬁ JKHU3HU,

—\BBIONHATh AKCHEPHMEHTBI 10 HCCICIOBAHHIO (DM3NYECKUX SIBIC-HHH H
NPOLIECCOB C HCIOJB30BaHHEM MPSAMBIX M KOCBEHHBIX H3-MEPEHHMIl: MpU
aToM (GopMyaupoBaTh mnpoOiemy/3ajadyy W TUIOTe-3y  y4eOHOTo
IKCIIEPUMEHTA; COOMpaTh YCTAHOBKY M3 NPEIJIONKEH-HOTO 000pYyI0BaHMUS;
HPOBOJIMTH ONBIT H (POPMYITUPOBATH BBHIBOJIBI;

7\OCyHICCTBH$[TI) NpsAMBIE U KOCBCHHBLIEC U3MCPCHUSA (I)I/ISI/I‘IeCKI/IX BCJIIMYWH,
IPH 3TOM BBIOMPATh ONTUMANBHBINA CIIOCOO U3MEPEHUS
U HCIOJIb30BATh H3BECTHBIC METO/IbI OLICHKU MOTPELIHOCTEH N3-MEpeHUIA;

—\uccnenoBarh  3aBUCUMOCTH ~ MEXIy  (GHU3MYECKUMH  BEIMYHHAMHU
c\HCTIONb30BAHMEM TIPSIMBIX HW3MEPEHHIl: MPU 3TOM KOHCTPYHPO-BAaTh
YCTaHOBKY, (DUKCHpOBATh pPE3yJbTaThl TOJYYEHHOW 3aBU-CUMOCTH
(hM3MYeCKUX BENUYMH B BUAC TAONMHI W TPadUKOB, JC-IaTh BBIBOJIBI IO
pe3yabpTaTaM HCCIIEOBAaHUS,

—\cobuonaTh npaBuia 6E30MaCHOrO TPYy/a MPU MPOBEIECHUU HCCIIE-T0BAHMN
B paMKax Yy4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeI0Ba-TeIbCKOH |
HpOCKTHOﬁ JACATCIBHOCTH C UCIIOJIB30BAHUEM U3ME-PUTCIIBHBIX yCTpOﬁCTB
1 1a00paTOPHOTO 00OPYIOBAHHS,



—\pemiate pacyéTHble 3aJa4d C SBHO 3aJaHHOM (DU3MYECKOH MOJE-JIbIO,
UCTIONB3Ys (PM3UYECKUE 3aKOHBI M IPUHIIMIIBI; HA OCHOBE aHaIN3a YCIIOBHS
3amaud  BBIOMpaTh (PHU3WYECKYI0 MOAETb, BBI-ACTATH (PHU3MUSCKHUE
BEJIMUMHBI U (OPMYIB, HEOOXOAWMBIE ANl €€ pelleHusi, MPOBOJIUTH
pacdéTsl M OIEHUBATh PEATBHOCTH MO-ITyYCHHOTO 3HAYCHUS (U3MUECKOM
BEJINYMHBI;

—\pemiath  KauecTBCHHbIC  3aJa4yd:  BBICTpaWBATh  JIOTHYECKH  He-
NPOTUBOPEYMBYIO IIENOYKY PACCY’)KACHHH C ONOpOH Ha HU3ydeH-HbIC
3aKOHBI, 38KOHOMEPHOCTHU ¥ (PU3HMUECKHE SIBICHNUS;

—\icnonp30BaTh OpH  pEUHICHHH YyYeOHBIX 3a7a4 COBPEMCHHBIC HH-
(opMaIiOHHBIE ~ TEXHOJOTWH ISl TIOWCKAa,  CTPYKTYPHUPOBAHUS,
MHTEPIpPETAlM W NPEACTABICHUS YYeOHOH ¥ HayIHO-TIOMYJSp-HOH
uHopMaluy, MOMYYEHHOH U3 pPa3IMYHBIX HWCTOYHHMKOB; KPHUTHYECKH
aHAJIM3MPOBATH I0JTy4aeMyl0 HH(POPMAIIHIO;

—\NpuBOAMTS TPHUMEPHI BKJIAJA POCCHHCKHX M 3apYOCIKHBIX yU&-HbIX-
(hM3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IPOLIECCOB OKPY-KAIOIIET0 MUpA,
B Pa3BUTHE TEXHUKH U TEXHOJIOTHIL;

—\iCcnoNB30BaTh TEOPETHUYECCKUE 3HAHUS 1O (DM3HUKE B MOBCEIHEB-HOM YXU3HU
Juisl  obecriedeHust OE30IacCHOCTH TpH OOpallleHHH ¢ npubopaMu H
TEXHHYECKUMH YCTPOMCTBAMH, JUIA COXPAHEHHS 3JI0POBBSI M COOIIOACHUS
HOPM DKOJIOTHYECKOTO MOBE/ICHHS B OKPY Karollei cpene;

—\paboTtateh B Tpymme C BBIIOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUIaHUPOBATh PabOTy TPYMIIBI, PAMOHAIBHO PacHpene-IsATh 00sS3aHHOCTH
U TJIAaHUPOBATh JAEATENLHOCTh B HECTAH-IAPTHBIX CUTYalMAX, afeKBaTHO
OIICHMBATh BKJaJ KaXJOr0 W3 YYaCTHHKOB TPYHNBl B peELICHHUE
paccMmarpuBaeMon IpoOIEMBI.

11 knacc

B mporiecce u3yuenust kypca ¢usuku 6azoBoro yposas B 11\kmac-ce
YYEeHUK Hay4UTCS:
—\IeMOHCTPHPOBATh Ha IPUMEPAX POJIb U MECTO QU3HKHU B (HOP-MHPOBAHHU
COBPEMEHHOI Hay4HO! KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU
U TEXHOJIOTUH, B IPAKTUYECKOH JesI-TENbHOCTH JIIOAEH, LIETOCTHOCTD U
€/IMHCTBO (PM3MYECKOH Kap-THHBI MUDA;

—\y4uTBIBaTh TPaHUIBI MPUMEHEHHS H3YYCHHBIX (QU3HYSCKUX MO-JICICH:
TOUYEYHBIN 3NIEKTPUYECKUH 3apa], Tyd CBETa, TOUEUHBbII HCTOUHHK CBETA,
sIepHasi MOJIeb aTOMA, HyKJIOHHAsl MOJIENTb ATOMHOTO /ipa IPU PEeIIeHUN
(u3nUecKux 3amad;

—\pacmo3HaBaTh QusnHuecKkue BICHUS (TPOLECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB 3JIEKTPOIMHAMUKH ¥ KBAHTOBOW (pHU3HKH:



B3aMMOJICHCTBME MArHWTOB, OJICKTPOMArHWTHAs MHAYKIHS, JeHCTBHC
MAarHUTHOTO MOJSI HA TPOBOJHUK C TOKOM U JBIDKY-IIUHCS 3aps,
3IIEKTPOMATHUTHBIE KoJICOaHwst u BOJIHBI, TPAMO-TTMHEHHOE
pacnpocTpaHeHHe CBeTa, OTPaKEHWE, NpeoMIICHHE, WHTep(hepeHIus,
IUGPaKIFs U TOJSPU3AIS CBETa, JUCIICPCHS CBETA; (POTOIIEKTPUICCKHI
3¢ dexr (horoaddekr), cBeTOBOE NaBICHUE, BOSHUKHOBCHHE JIMHEWIATOTO
CIIEKTpa  aToMa  BOJO-pOJa,  CCTECTBEHHas W  HCKYCCTBEHHAS
PaIHOaKTUBHOCTb;

—\OMHUChIBATh U3yYECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPHUYECKUE, MATHUTHBIE,
OINITHYECKHE ¥ 3JICKTPOMArHUTHBIC SBJICHUS (MPO-TIECCHI), HCIIOIb3YS
(U3UUCCKIE BEMYMHBL: SIEKTPUIECKHI 3a-PsJl, CHIIA TOKA, SJIEKTPHIECKOE
HAMpsHKEHUE, HJIEKTPUYECKOE COIMPOTUBIIEHHUE, PA3HOCTHh I[TOTEHIIHANIOB,
ONIC, paboTta Toka, MHAYKIHS MarHUTHOTO IIONA, CHia AMIepa, cuia
JlopeHIa, WMH-IYKTHBHOCTh KaTyNIKH, OSHEPrHs JIIEKTPUUECKOTO M
MarHMTHO-TO MOJIeH, MEPUOJ] M YacTOTa KoeOaHuii B KoeOaTeIbHOM KOH-
Type, 3apsj] ¥ CHIa TOKa B MPOIECCE TAPMOHUYECKHUX 3JIEKTPO-MarHUTHBIX
KoJeOaHui, (OKYCHOE pacCTOSHHE W ONTHYECKas CHJa JIHH3BI, TPH
OITMCAHWK TPABWJIBHO TPAKTOBaTh (DU3MUE-CKUH CMBICI HCIOJIB3YEMbIX
BEJIMYMH, WX O0O03HAYEHHUS M E€IAM-HMIBI;, YKa3blBaTh (OPMYJIbI,
CBSI3BIBAIONIIE TAHHYIO QU3MUE-CKYIO BEIMIUHY C IPYTHMH BETHINHAMIE;

—\ONMUChIBaTh W3y4YEHHBIE KBAHTOBBIE SIBJICHUS M MPOIECCHI, HC-TIOJIb3Ys
(u3nMYecKue BEIUYMHBL CKOPOCTh 3JCKTPOMArHUT-HBIX BOJH, JJIHHA
BOJNHBI M 4YacTOTa CBETa, OHEPrus H UMIYIbC (POTOHA, MEPHO
MOJTypacmajia, YHePrusi CBA3U aTOMHBIX si/iep; MMPH OMHCAHUU MPABUILHO
TPakTOBaTh  (U3UYECKUH  CMBICI  HC-TIOJIb3YEMbBIX  BEIIMYMH, WX
0003HAUEHUSI U €IMHUIIBI; YKa3bl-BaTh (HOPMYJIIbI, CBSI3BIBAIOIIKME JAHHYIO
(hu3MUYECKYIO BEIUYU-HY C JIPYTUMH BEIWYMHAMH, BBIUUCISTH 3HAYCHHE
(hu3rUecKo BETUIUHBL;

—\aHanmM3upoBaTh HUIMIECKIE TPOIIECCHI U SIBICHHS, HCIONB3Ys (PU3HUCCKUE
3aKOHBl M TIPUHILUIBL 3aKOH JJIEKTPOMATHUTHOM HMHIYKIWH, 3aKOH
NPSIMOJIMHEWHOTO PACIPOCTPAHCHMSI CBETA, 3aKOHBI OTPAXEHHUs CBETa,
3aKOHBI NIPEJIOMJICHUSI CBETA; ypaB-HeHHe ODWHIITeHHa it (poTodddekra,
3aKOH COXPaHEHWsS »J3HEP-THM, 3aKOH COXPAaHEHHs WMILylbca, 3aKOH
COXpPaHEHHs DJIEK-TPUUYECKOrO 3apsla, 3aKOH COXPAHEHUS MAacCOBOTO
yycna, NO-CTynaTsl bopa, 3akOH pagHOaKkTHUBHOIO pachaja; HOpU 3TOM
pasnuuaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH-49ecKOoe
BBIp@)KEHHUE U YCIOBUS (TPaHUIBI, 00IaCTH) IPUMEHH-MOCTH;



—\onpenesnsaTh HanpaBleHHE BEKTOpa HMHAYKUMHM MAarHATHOTO  TIOJIS
MPOBOJIHKMKA C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHia;

—\cTpouTh U ONHMCHIBATH M300paXKEHHE, CO30aBAEMOE IUIOCKHM 3€p-KajioM,
TOHKOM JIMH3011;

—\BBIMOJIHATD JKCIIEPUMEHTHI 10 HCCICAOBAHUIO (HH3UYCCKUX SIB-TCHAH H
MPOLIECCOB C HCIOIB30BAHUEM NPSIMBIX M KOCBEHHBIX W3MEPEHHMI: IpH
5ToM  (opMyIHpOBaTh TpodIeMy/3amady W THU-TIOTE3y  Y4eOHOTO
9KCIIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEA-IOKCHHOTO 000PYHOBAHUS;
MPOBOJUTH OIBIT X OPMYIHPOBATH BHIBOIBI;

—\OcyHleCTBJ'IﬂTL MpsAMBIC U KOCBCHHBIC U3MCPCHUS (1)I/I3I/ILIGCKI/IX BCJIMYNWH;
IIpu 3TOM BI)I6I/IpaTI) OITUMAJILHEIN CcII0CO0 U3MEpCHU
M HCIIOJB30BAaTh U3BCCTHBIC MCTOAbBI OLICHKH HOFpeIHHOCTCﬁ I/I3-MepeHI/II71;

—\ucenenoBath 3aBUCUMOCTH (DM3UYECKHX BEJIMYUH C HCIONB30BA-HUEM
OpSAMBIX ~ M3MEPEHWi: TNpu  3TOM  KOHCTPYHpPOBaTh  yCTaHOB-KY,
(UKCUpOBaTh PE3YNBTATBHl IIOJNYYCHHON 3aBUCHMOCTH  (PH3H-YECKUX
BEJIMYMH B BHJE TaONMMI W TpaduKoB, AeNaTh BBIBOJBI IO pe3yibTaTaM
UCCIIeIOBAHNS;

—\coOmoaaTe npaBuina 6e30MacHOro TPyHAa NPU NPOBEICHUH HC-CICIOBaHUN
B paMKax y4eOHOTO OKCIEPHMEHTa, y4eOHO-HC-CIe0BATEIbCKOH U
NPOSKTHOM JESATEIILHOCTH C UCIIOIb30Ba-HUEM H3MEPHUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 000PYIO-BaHUS;

—\pemiath pacu€THble 3aJa4d C SBHO 3a/IaHHOW (HU3MUECKOH MOJIe-JIbIO,
MCTIONB3YS (hU3rUecKue 3aKOHBI U MPUHIIUITEI; HA OCHOBE aHAIN3a YCIOBHS
3amaud  BBIOMpAaTh  (PU3MYECKYI0 MOMAEb, BBI-ACIATE  (PU3HUCCKUEC
BEIMYMHBI W (QOPMYIIBI, HEOOXOIMMEIC U1 €€ peIICHUs, MPOBOIUTH
pacu€Thl W OLEHWBATh PEATHHOCTH IIO-IIyYCHHOTO 3HAYCHHS (DU3UIECKOM
BEJINYUHBI,

—\pelrath  KayeCTBEHHBIE  3aJayd:  BBICTPAaWBATh  JIOTHYECKH  He-
MPOTHUBOPEUYMBYIO 1IETIOYKY PacCyKJEeHUH C OMNOpoil Ha H3y4ueH-HbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKHUC SIBIICHUS;

—\uCrone30BaTh MPU  PElIEHHHd YYeOHBIX 3aJa4  COBPEMEHHBIE HH-
dbopmanMoHHBIE  TEXHOJOTHMH  JUIA  TIOMCKa,  CTPYKTYPUPOBAHHUS,
MHTEPIPETAlMd W TPEACTABICHUS YyYeOHOW W HAayYHO-IIOMYJISP-HOM
nHPOpPMAIIMK, TOIYYSCHHOH €3 pPa3lWYHBIX HCTOYHUKOB, KPUTHUECKH
AHAITM3UPOBATH MOTYYaeMYyI0 HH(OPMAIIHIO;

—\OOBSCHAT, TPUHIUIBI JEHCTBUS MAIIKH, NPUOOPOB M TEXHHYE-CKUX
YCTPOMCTB; pa3nu4aTh YCJIOBUS HUX OE30MaCHOTO WCIOJIb-30BaHUS B
MMOBCEIHEBHOM XKU3HHU;



—\NpuBOAUT, TPHUMEPHl BKJIAJA POCCHHCKHX M 3apYOCIKHBIX y4&-HbIX-
(M3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUIf;

—\HCIOMB30BATh TEOPETHIECKUE 3HAHUS MO (PU3UKE B MOBCEIHEB-HOM JKU3HH
st obecriedeHns Oe30MacHOCTH TIpH  oOpamieHnn ¢ TmpudopamMu |
TEXHHYECKUMH YCTPOMCTBAMH, JUIl COXPAHEHHS 3JI0POBbSI U COOJIOACHHS
HOPM 9KOJIOTHYECKOT0 OBEICHHS B OKpY)KaroLlel cpexe;

—\paboTtath B Tpymme ¢ BBINOJHEHHEM pA3IHYHBIX COIMAIBHBIX PO-JIEH,
IUIAHUPOBATh paboTy PYIIIEL, PAIMOHAIBEHO paclpeielsaTh 00I3aHHOCTH U
IUIAaHUPOBATh JESTENFHOCTh B HECTAaHJAPTHBIX CHUTYaIUsX, aJeKBaTHO
OLICHMBATh BKJAJ KaXJOr0 M3 YYacCTHH-KOB TpPYIIBl B pELICHUE
paccMaTpuBaeMoOi IPOOIIEMBIL.



COOEPXAHUE YHYEBHOI'O NMPEAMETA
«®U3UKA» (BA3OBbIA YPOBEHD)

10 knacc

PASOEN 1. ®U3NKA N METOAbl HAYYHOIO NO3HAHNA

®uznka — Hayka o npupone. Haydnble METOABI TO3HAHUS OKPY->KAIOIIETO
Mupa. Posip skcnepuMeHTa M TEOpUH B IpOLECCE€ TO3HA-HUS TNPHPOJBL
DKcnepuMeHT B pusuke.

MonenupoBanue (GU3NIECKUX SIBICHUHA W TporeccoB. HaydHbIe THITOTE3EI.
®dusnueckre 3aKOHBI W TEOpPHH. [ paHUIBI NPUMEHHMO-CTH (HU3HUYECKUX
3aKOHOB. [IpUHINUIT COOTBETCTBHUS.

Pons m mecTo ¢u3uKH B ()OPMHPOBAHUN COBPEMEHHOI HAaydHOW KapTHHEI
MHpa, B IPAKTUYECKOH NEATEIFHOCTH JIIO/ICH.

Hemoncmpauyuu

1. \AHanoroBsie 1 HU(PPOBBIE U3MEPUTEIBHEIE IPUOOPHI, KOM-TILIOTEPHBIC

JAaTINKH.

PASOEJ 2. MEXAHUKA

Tema 1. KuHemaTtuka

MexaHndeckoe IBIKeHHE. OTHOCHTEIBPHOCTh MEXaHHUYECKOTO IBIDKCHHS.
CucrteMa otcuéra. TpaekTopusl.

[lepememienue, CKOpOCTb (CpemHssI CKOPOCTh, MTHOBEHHAsl CKO-POCTb) H
YCKOpEHHE MaTepHaIbHON TOYKHM, UX MPOEKINH Ha OCH CH-CTEMBbI KOOpAMHAT.
CrnoxeHne IepeMelIeHNH U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOpPEHHOE NpsMOJIMHEHHOe ABWXeHHe. [ paduxu
3aBHCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPCHHS, WYTH H\epeMeIeHus
MaTepHaHLHOﬁ TOYKH OT BPpEMEHHU.

CBoboznHoe najenue. Y ckopenue cBo0oqHoro najeHus. Kpuponuneitnoe

JBIKECHHUE. J[BIKeHNE MaTepHaIbHON TOUKH T10
OKpPYXHOCTH C IIOCTOSIHHOH IO MOJIYJIIO CKOPOCTBIO. YTIIOBasi CKO-POCTb,
JMHEHHas ckopocTb. [leprnon n yacrora obpamenus. LleH-TpocTpemurensHOe
YCKOpEHHE.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: CIH-IOMETP,
JIBIDKEHUE CHApSI/IOB, IIEMTHbIE U PEMEHHBIE MTEPEAavH.

Hemoucmpayuu

1. Moguenb cucTeMbl OTCUETA, MIUTFOCTPAIUS KHHEMATHIECKIX

XapaKTEePUCTHUK JIBHXKCHHSI.
2. Tlpeobpa3oBaHue OBIKSHUIT C HCIONIB30BAHUEM HPOCTHIX ME-XaHHU3MOB.

3. Ilagenue Ten B BO3JyXE U B Pa3peKEHHOM ITPOCTPAHCTBE.



4. HaOnroneHue IBIKEHHUS Tena, OPOLICHHOTO O] YIJIOM K TO-PH30HTY U
TOPU30HTAIIBHO.

5. H3mepenue ycKOpeHUs: CBOOOJHOTO MAJCHNS.

6. HampasieHrne CKOPOCTH NPY JIBUXKEHHH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut

1. N3yueHne HEPaBHOMEPHOTO IBHKCHUSI C IIENIBIO ONPEIEICHHS
MTHOBEHHOH CKOPOCTH.

2. HccrnenoBaHue COOTHOLICHUS MEXKIY MYTSIMH, IPOHICHHBIMU TEJIOM 3a
MIOCIJIEI0BATENBHBIC paBHBIE MPOMEXYTKH BpPEMEHHA npu
PaBHOYCKOPEHHOM JIBIXCHUH C HAYAIbHOH CKOPOCTHIO, PAaBHOM HYIIIO.

w

W3yuenue qBuxKeHMs lIapyuKa B BI3KOH XKUIKOCTH.
4. V3zydenue OBIKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. IuHamMmuKa

[punuun otHocutensHocTH "anunes. [lepBeiil 3akon HeroToHa.
WuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uiuu cui. Bropoit 3akon HeroToHa
JUIs1 MaTepUallbHOM Touku. Tpetuil 3akoH HploTOHA J171s1 MaTepUalIbHbIX TOYEK.

3akoH BCCMHUPHOI'O TATOTCHUA. Cuna TSDKECTH. HepBasl KOCMH-YCCKasa
CKOpPOCTD.

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

Tpenue. Bumpl TpeHus (IOKOs, CKOJNBXEHHS, KaueHus). Cuma TpeHHs.
Cyxoe Ttpenne. Cwmila TpeHHS CKOJBKEHHS W CHJIA TPEHUS TOKOSL.
Koappuunent tpenus. Cunma CONPOTHBICHHS TIPU JABWKE-HUM Tela B
KHUIKOCTH HIIH Ta3e.

HOCTyHaTCJ’IBHoe 1 BpallaTeJIbHOC NBUIKCHHUEC a0COJIFOTHO TBép,IlO'l"O TCIa.

MoOMEHT cHIIBI OTHOCHTEIBHO OcH BpamieHus. [lnedo cuimbl. Yc-noBus
paBHOBECHsI TBEPIOTO Tea.

Texnuueckue ycmpoucmea u npakmuueckoe npumenenue: TOJN-IIUITHHUKH,
JIBIDKEHNE HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu

1. SBnenue nHepmy.

2. CpaBHeHHE Macc B3aMMOJICHCTBYIONIHX TeJI.

3. Bropoii 3akoH HeroToHa.

4. M3mepenue cui.

31ech u fanee IPUBOIUTCS PACIIMPEHHBIH NepedeHb Ja00paTOPHEIX padoT U
OIIBITOB, U3 KOTOPOT'O YYHUTEb JISJIaeT BEIOOP M0 CBOEMY YC-MOTPEHHIO C Y4ETOM
BeIOpanHoro YMK u umeromerocs o0opynoBaHusi.

PUBMKA. 10—11 knaccbl 21



o

CroxeHue cui.
3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JeOopMaItiu.
7. HeBecomocTb. Bec Tena mpu yCkOpeHHOM MOIbEME U TTae-HUH.

o

8. CpaBHEHHE CHIJI TPEHHS OKOS, KAUCHUS U CKOIBKEHHS.

9. VYcmoBus paBHOBecHs TBEPAOTO Tena. Busl paBHOBeCHS.

Yuenuueckuit saxcnepumenm, nabopamopnuie padomor

1. H3yyenne nBmxeHHs OpycKa O HAKIIOHHOM IIOCKOCTH.

2. HccnemoBaHue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOHHUKAIOIINX B\IIPYKHHE
U Pe3UHOBOM 00paslie, 0T Ux AedhopManuH.

3. HccrnenoBanue yciaoBuil paBHOBECHS TBEPAOTO Tela, UMEIOIIE-TO OCh
BpalllCHUS.

Tema 3. 3aKOHbI COXpaHEeHUs1 B MeXaHUKe

Hmnynsc MaTepHalbHOM TOUYKH (TeNa), CHCTEMBl MAaTepHAIbHBIX TOYEK.
ViMnysbe cHiIbl M M3MEHEHHE MMITyJIbCca Tella. 3aKOH COXpa-HeHHs UMITYNbCa.
PeaxTuBHOE ABUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBL.

Kunernueckast »Heprus MaTepHaibHOW TOUKH. Teopema 00 H3-MEHEHUH
KHHETHYECKON SHEPTUU.

IlotenumansHass 9Heprua. IloTeHnmanbHas BHeprus  ympyro Je-
¢dopmupoBaHHOil mpyxuHbl. [loTeHIManbpHas SHeprus Tena  BOIM3M
MTOBEPXHOCTH 3eMIIH.

[loreHumanbHple W HEMOTCHUMaNbHbIE cuibl. CBsA3p  paboTHl  He-
MOTEHIUANIbHBIX CHJI C U3MEHEHHEM MEXaHMYECKOH 3HEPTrUHM CUCTE-MBI Tl
3aKOH COXpaHEHHUS] MEXaHUYECKOIl SHEPTHH.

VYnpyrue v Heynpyrue CTOJIKHOBEHHUSI.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHenue . Bo-10MET, KOMEp,
MPY>KUHHBIN MUCTOJIET, IBUKEHHE PAKET.

Jemoncmpayuu

1. 3akoH coxpaHeHHs UMITYJIbCa.

2. PeakTHBHOE JABMKEHHE.

3. Tlepexon MOTEHIMAIBLHOMN SHEPTUHM B KHHETHYECKYIO U 00paT-Ho.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut

1. Uzydenwme aOCOIIOTHO HEYMPYTOTO yAapa ¢ TOMOIIBIO IBYX
OJIMHAKOBBIX HUTSIHBIX MasTHUKOB.

2. UccnenoBaHue CBsI3M pabOThl CHJIBI C H3MEHEHHEM MeEXaHH4e-CKO
SHEPIHH Teja Ha IPUMEpPE PacTKEHUS PE3NHOBOTO XKIyTa.



PA3OES 3. MONEKYJIAPHAA ®UN3NKA N TEPMOONHAMUKA

Tema 1. OCHOBbI MOMEKYNSAPHO-KMHETUYECKOWN TeopUumn

OCHOBHBIE TIOJIOKEHHS MOJIEKYSIPHO-KAHETHIECKOM TEOPHH M\MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBikenue. duddysus. Xapakrep NBUKCHUS U
B3aUMOJIEHCTBUS YacTULl BellecTBa. Moje-11 CTPOEHMs Ta30B, KUIAKOCTEH U
TBEPIBIX TeN M OOBSICHEHUE CBOWCTB BEIICCTBA HA OCHOBE STHX MOJCICH.
Macca u pa3mepsl Mo-Jekyi. Kommaecto BemecTBa. [ToctostHHAs ABorazpo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana Temneparyp
Lenscust.

Mopens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-
KHHETUYECKOH TEOpHUH HACAIBHOTO ra3a. AOCOJIOTHAs TeMIlepaTy-pa Kak
Mepa cpemHed KMHEeTHYEeCKOH >HEprHuHl TEIIOBOTO JBIKE-HHS YacTHI] Taza.
Ikana remnepatyp KenbBuHa. I'a30BbIe 3aK0-HBI. YpaBHeHHE MeHeneeBa—
Kramneiipona. 3akon JlaneToHa. M3ompomecchl B HaealbHOM raze  c\
MOCTOSTHHBIM ~ KOJIMYECTBOM  Be-IecTBa. [ 'paduueckoe mpeacTaBICHUE
H30TIPOIIECCOB: U30TEPMa, H30X0pa, m300apa.

Texnuueckue ycmpoucmea u npaxmuueckoe npumeHenue: TEP-MOMETD,
6apomeTp.
Jemoncmpavuu
1. OnbIThl, TOKA3BIBAIOIINE JUCKPETHOE CTPOCHUE BEIECTBa, (poTorpaduun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.
OmnbITH IO MU GY3UH KUIKOCTEH U Ta30B.
Monens OpOYHOBCKOTO JBIKEHHSL.
Mogaens onbita Ll TepHa.
OMBITHI, TOKA3bIBAIOIINE CYIIIECTBOBAHNE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBHS.
6. Mopenb, IIUTIOCTPUPYIOIIAS IPUPOY AaBJICHHUS ra3a Ha CTCH-KH
cocypa.
7. OmBITHI, WILTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS HeallbHO-TO ra3a,
H30TPOIIECCHI.
Yuenuueckuii saxcnepumenm, nabopamopnvie pabomaol
1. Ompenenenue Macchl BO3AyXa B KJIaCCHOW KOMHATE€ Ha OCHOBE
n3MepeHuil 00bEMa KOMHATHI, JABIIEHUS W TeMIIepaTyphl BO3-Iyxa
B\HEI.

arwDd

2. HccnenosaHue 3aBUCUMOCTH MEXY MapaMeTPaMu COCTOSHHS
pa3pexkEeHHOTO rasa.

Tema 2. OcHOBbI TepMOANHAMUKH

TepmoauHamuueckas cucteMa. BHyTpeHHss sHEprust TepMOAU-
HaMUYECKOH CHCTEMBI M CTIOcOObI e€ n3menenus. KonmuecTso Te-



IIOTEl M pabora. BHYTpeHHSs SHeprusi OJHOATOMHOTO HJEAJbHOIO Trasa.
Bunsl  TemnonepenauM:  TEMIONPOBOJHOCTb, KOHBEKLHA, H3-IlyYCHHE.
VaeneHad  TemnoéMKocTh  BemecTBa.  KommdecTBo — TEmIoO-TBI  IpH
TeruIonepeaye.

Iomsatne 00 ammabaTHOM mpomecce. [lepBBI 3aKOH TEpMOIUHA-MUKH.
IIpuMeHeHne mepBOro  3aKOHa  TEPMOAMHAMHMKM K  H30MPO-LIECCAM.
I'padmueckast nHTEpIpETaLIUs PaOOTHI rasa.

Bropoii 3akon TepmonuHamuky. HeoOpaTuMoCcTh IpoLieccoB B MPUPOJIE.

TemoBble  MammHbl.  [IpUHIMOBI  ACUCTBUS — TEIUIOBBIX  MAIIHH.
IIpeobOpa3oBanus sHeprur B TerioBbix MmamuHax. KIIJ[ TermioBoil MamivHbL.
Hukn Kapuo u ero KITJI. Dxonoruueckue mpoodaeMbl Te-IO3HEPTETHKH.

Texuuueckue ycmpoﬁcm@a u npakmuyeckoe npumenerue. JIBU-TATCIIb
BHYTPCHHCTO CropaHusl, OBITOBOM XOJIOAUJIbHUK, KOHAUIH-OHEP.

Jemoncmpavuu

1. Vi3MeHeHue BHYTpPEHHEH OSHEpPIrUHM Tella TPH COBEPILEHHUH pa-OOThI:
BBIIET MpPOOKM M3 OYTBUIKM TIOA JCHCTBHEM CXKaToro BO3MyXa,
HarpeBaHue d¢upa B  JIATyHHOW  TpyOke IyTéM  Tpe-HHs
(BU€OEMOHCTpALINS).

2. V3MeHeHue BHYTpEHHEH SHEpruu (TeMIepaTyphl) Teia npu
TerIonepeaye.

3. OmnbIT N0 agradaTHOMY pacUIMPEHHIO BO31yXa (OMBIT C BO3-AyLIHBIM
OTHHBOM ).

4. Mopenu mapoBo# TypOWHBI, ABUTATEISI BHYTPEHHETO Cropa-
HUSI, PEAKTUBHOTO JABUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomoi

1. 3mepeHue yaenbHOR TeI0EMKOCTH.

Tema 3. ArperaTtHble COCTOSIHUA BellecTBa.
dasoBble nepexoabl

[TapoobpazoBanue n koHaeHcaws. Mcnapenne u kunenue. AG-cotoTHas 1
OTHOCHTENbHAsl BIAXXHOCTh BO3/1yxa. HachlmeHHBIH map. YienpHas TemioTa
napooOpazoBaHust. 3aBUCUMOCTD TEMIIEpa-TyPbl KUIICHUS OT IaBICHUS.

Teépmoe Ttemo. Kpucrtammmueckne u amop¢HBIE Tena. AHHM30TPO-TIHA
CBOWCTB KpHUCTAJIJIIOB. )KI/I}IKI/IG KpHUCTAJIJIbI. COBpeMeHHBIe Ma-Te€pHralbl.
[TnaBnenue u KpucTaM3anus. Y iespHas TeIoTa mias-ieHust. Cyomumariys.

YpaBHeHMe TEIIOBOTO OanaHca.
Texnuueckue ycmpotcmea u NpaKmuieckoe npumeHeHue. TH-TPOMETp H
MICUXPOMETP, KaJIOPHUMETP, TEXHOJIOTHUHU TTOTYICHUS CO-



BPEMCHHBIX MaTCpUaIioB, B TOM YUCJI€ HAHOMATEPUAIOB, U HAHO-TCXHOJIOTUH.

Hemoncmpauyuu

1. CaoiicTBa HaChIIIEHHBIX APOB.

2. Kumenue npy NOHIKEHHOM JIaBIICHHN.

3. CriocoObl H3MEpeHNs BIAKHOCTH.

4. HabmoneHne HarpeBaHUs 1 IIABICHUS KPUCTAJUINIECKOTO BELIECTBA.

5. JleMoHCTpamus KpUCTAILIOB.
Yuenuueckuii sxkcnepumenm, nabopamopnuie pavomur 1. zmepeHue
OTHOCHTEJIFHOM BII&XKHOCTH BO3/yXa.

PASOE 4. SNEKTPOONHAMUKA
Tema 1. dnekTpocTaTuka

OnexTpuzanus Tell. OJEKTpUYecKUid 3apsan. JBa BUAA SIEKTPU-YECKUX
3apsoB. [IpoBOTHUKY, AUAIEKTPUKH U MOTYIPOBOJHUKHU. 3aKOH COXPAHEHHUS
IIEKTPUUECKOTO 3apsfa.

BzaumonelictBue 3apsgoB. 3akoH Kynona. ToudeyHbI 31EKTpU-YECKUH
3apsn.  OiekTpudeckoe Tmone. Hanpspok€HHOCTH  3IEKTPHYE-CKOTO  IIOJIS.
[MpuHOMT Cynepmo3unuy 3JIEKTPUUECKUX Nosed. JIn-Hum HanpspKEHHOCTH
IIEKTPHUIECKOTO MOJIS.

PabGora cmn oanekTpoctarmueckoro momd.  [loreHmman.  PasHocTh
MOTEHIMAI0B. [IpOBOAHUKM M IUAIEKTPUKU B 3JIEKTPOCTATHUE-CKOM IIOJIE.
JlnexTpudeckast IpOHUIIAEMOCTb.

Onexktpoémkocts. KoHzmeHcaTop. DIeKTpOEMKOCTh  IUIOCKOTO  KOH-
JIeHcaTopa. JHeprus 3apspKeHHOTO KOH/IEHCATOPA.

Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue: SIEKTPOCKOII,
JIEKTPOMETP, AIEKTPOCTATHUECKAs 3alUTa, 3a3eM-JIEHHE 3JIEKTPOIPHOOpPOB,
KOHJICHCATOp, KOMPOBAJILHBIN arnmapar, CTpyHHBIH IIPUHTED.

Hemoncmpayuu

VYCTpONCTBO M IPUHLIUIL ACUCTBUS 3IEKTPOMETPA.

B3aumonelicTBue HA3NEKTPU3OBAHHBIX TEJL.

DNEKTPUUECKOE M0JIE 3apSIKEHHBIX TEJI.

IIpOBOHHUKH B 3IEKTPOCTATUIECKOM TIOJIE.

DneKTpocTaTHIecKas 3amuTa.

JudNeKTpUKY B 3JIEKTPOCTATUIECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCATOpa OT IUIOLIAIAN
IJIACTHH,  PACCTOSHHUS ~ MEXIy HAMH W JIHRJICKTPU-YECKOM
MIPOHULIAEMOCTH.

8. DHeprust 3apsHKEHHOTO KOHICHCATOPA.

Yuenuueckuii axcnepumenm, nabopamopnuie pabomut 1. smepenue
AMEKTPOEMKOCTH KOHACHCATOPA.

NogakowbdpE



Tema 2. [TOCTOAHHLIN INEKTPUYECKUN TOK.
ToKM B pasnuyHbIX cpeaax

ONEeKTpUIECKUil TOK. YCJIOBHS CYIIECTBOBAHHUS SJICKTPUIECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IocTOSHHBIH TOK.

Hanpsoxenne. 3akon Oma amst y9acTka IIern.

DNeKTpUuecKoe COTNPOTHUBICHUE. YAEIbHOE COIMPOTUBJICHHE Be-1EeCTBa.
[TocnenoBarensHOE, MapauieIbHOE, CMEIIAHHOE COEANHE-HUE IPOBOIHUKOB.

Pabora »snmekrpmueckoro Ttoka. 3akoH Jxoymi—IJlenna. Mom-HoCTh
ANEKTPHYECKOTO TOKA.

OJIC u BHyTpeHHee COMpOTHUBIEHHWE WCTOYHUKA ToKa. 3akoH Oma s
MIOJTHOH (3aMKHYTOI1) anekTprdeckoit nemu. KopoTkoe 3amMbI-KaHHE.

3H6KTpOHHa§I IIPpOBOAUMOCTD TBép,Z[LIX MCETAJIIIOB. 3aBUCH-MOCTh
COIMPOTHUBJICHHUS MCTAJJIOB OT TEMIICPATYPHI. CBerHpOBO-,I[I/IMOCTB.

OnexTpuueckuil Tok B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4-KOB.

ITonympoBomuuku.  CoOcTBeHHas M IpUMEcCHas  IPOBOAUMOCTH
noaynpoBogHUKoB.  CBolicTBa  pP—N-nepexofga. IloaynpoBogHHUKO-BbIE
TIpUOOPEI.

ONeKTpUUYECKUI TOK B PaCTBOPAX U pacliaBax dJIEKTPOIUTOB.
ONEKTPOIUTHYECKAS JUCCOLMALUS. DIEKTPOIIH3.

DnexkTpuueckuid ToK B razax. CaMOCTOSATEIbHBIA U HECAMOCTOS-TEJNbHBII
paspsaa. Mounnus. [lnasma.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue. aM-TIEPMETD,
BOJITMETpP, PEOCTAaT, NCTOYHHKM TOKa, 3JIEKTpOHArpeBa-TelbHbIE HPHUOOPHI,
JIEKTPOOCBETHTEINILHBIE NPUOOPHI, TEPMOMETP COIPOTUBIICHHS, BAKyyMHBIH
UOJ, TEPMHUCTOPHI U  (HOTOPE3UCTO-PHI, IOJYNPOBOAHUKOBBIH  JHO,
rajJbBaHMKA.

Jemoncmpavuu

1. \M3mepenue CHJIbI TOKA U HATIPSKEHHUS.

2. \3aBHCHMOCTh CONPOTHBJICHHS UWIHHAPHYECCKHX IPOBOIHU-KOB OT

JUINHBIL, IO TOTIEPEYHOr0 CEUEHHs U MaTepH-aa.

3. \CMmelraHHOE COeIMHEHUE POBOIHUKOB.

\[Tpsimoe uzmepenue DJIC. KopoTkoe 3aMbIKaHKE rajlbBaHUYE-CKOTO
JJIEMEHTA U OIICHKA BHYTPEHHETO COIPOTUBIICHUS.

\3aBHCHMOCTh COTMPOTHUBIICHUSI METAIIJIOB OT TEMITEPATYPHI.
\[TpoBOAMMOCTB AIIEKTPOIUTOB.

\MckpoBoO#i paspsii 1 IPOBOJUMOCTD BO3IyXa.

\OAHOCTOPOHHSS POBOMMOCTD JIHOJIA.

Ea
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Yuenuueckuii sxcnepumenm, nabopamopnuvie padomut
1. V3yyeHne CMEIIAHHOTO COCMHEHUS PE3UCTOPOB.
2. M3mepernne D/]C NCTOYHMKA TOKA U €T0 BHYTPEHHETO COTIPO-THBIICHUS.

3. Habmromenue smexTpoimsa.

MEXTMPEAOMETHbIE CBA3U

Wzyuenne xypca Gpusnku 6a3oBoro ypoBHs B 10 kiacce ocy-IIeCTBISIETCS C
y4ETOM COJIEpIKATEIbHBIX MEXKIIPEAMETHBIX CBS-3€l C KypcaMH MaTeMaTHKH,
OHMOIIOTHH, XUMUH, TEOTPaQHUH U TEXHOIOTHH.

MesicnpeOmemnsvie NOHAMUA, CEA3AHHBIE C U3YUEHUEM MeEMO008
HAYYHO20 NO3HAHUA: SBICHHE, Hay4yHBId (akT, TUIo-Te3a, (uU3MYecKas
BENIMYMHA, 3aKOH, TEOpHs, HAOJIOJACHHE, OSKCIe-PHMEHT, MOJICIHPOBaHHE,
MOJEIb, U3MEPEHHE.

Mamemamuka: pelleHNe CHCTEMbl YpaBHEHMH; JHMHEiHas QyHKIWS,
mapabona, rumepbosia, uX TpaduKH U CBOWCTBA, TPUTO-HOMETPUYECKUE
GyHKIUH: CHHYC, KOCHHYC, TaHIeHC, KOTaHT€HC; OCHOBHO®
TPUTOHOMETPUYECKOE TOXKAECTBO; BEKTOPhl M WX MPOCK-IMM Ha OCH
KOODPJMHAT, CJIO)KEHHE BEKTOPOB.

Buonozua: mexanuueckoe ABWKEHHE B KMBOW mpupozae, nud-¢ysws,
0CMOC, TEINIOOOMEH JKHMBBIX OPTraHHU3MOB (BHIBI TeIUIONEpe-NayH, TEIUIOBOE
paBHOBeCHE), SICKTPUUECKUE SBICHUS B )KHBOH NPUPOLE.

Xumus:. ITUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHUE ATOMOB H\MOJIEKYI,
MOJIb BEIECTBA, MOJSIpHAasS Macca, TEIJIOBblE CBOMCTBA TBEPABIX Tel,
KHUJKOCTEH U ra30B, JJIEKTPUUECKHE CBOMCTBA ME-TAJIOB, 3JIEKTPOIUTHYECKAS
Jucconuanud, raJJbBaHUKa.

T'eozpaghus: BNaxxHOCTH BO3/yXa, BETPBI, 0ApOMETP, TEPMO-METP.

Texnonozusa: npeoOpa3oBaHue ABMKCHUN C HCIIOIB30BAHHEM MEXaHU3MOB,
Y4€T TpEHUsl B TEXHUKE, MOJIIMITHUKH, UCIOIb30Ba-HUE 3aKOHA COXPAaHEHUS
UMITylIbca B TeXHHKe (pakera, BOAOMET wW\T.\ML.), JBUTATEIb BHYTPEHHETO
cropaHusi, napoBas TypOMHA, OBI-TOBO XOJIOJMJIBHUK, KOHIHUIMOHED,
TCXHOJIOTHHU TMOJIYyUYCHUA CO-BPEMCHHBIX MaTepuaioB, B TOM YHUCJIC
HAaHOMATEepPHAJIOB, U  HAHO-TEXHOJOIHMH, DIEKTPOCTaTHUECKass 3allWTa,
3a3€MJICHHE 3NEKTPO-TIPHOOPOB, KCEPOKC, CTpYHHBIN IIPUHTED,
JNEeKTPOHArPEBATEIbHEIE  TPUOOPBI,  AIIEKTPOOCBETHTENBHBIE  MPHOOPHI,
raJibBaHHKa.



11 knacc

PA3OEN 4. ANEKTPOONHAMUKA
Tema 3. MarHuTHOe none. ANeKTPoOMarHUTHasi MHOYKUUS

IlocrostHHble  MarHUTBL. ~ B3auMoOAEHCTBHE  HOCTOSHHBIX ~ MAarHHUTOB.
MaruutHoe nosne. Bexkrop MarautHoi uHAykuuu. IlpuHnun cynep-nosunun
MarHUTHbIX 1osed. JIuHMM MarHuTHOM uHAYKUMH. Kap-tuHa nuHUi
MarHUTHON MHIYKLUU N0JI IOCTOSHHBIX MarHUTOB.

MaruutHoe mojJe MNPOBOJHMKA ¢ TOKOoM. KapTuHa nuHUMl HMHAYK-IUH
MarHuTHOTO TMOJA JAJUMHHOTO TMPSIMOTO IPOBOJAHMKA M 3aMKHY-TOTO
KOJIBIIEBOTO ~ MPOBOA\HWMKA, KaTymkd ¢ TOokoM. Omeir  Dpcrena.
B3aumMoneiicTBre IPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb M HAaIIpaBJICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBieHHe. [[BmkeHHe 3apspKEHHON
JaCTHIBI B OZTHOPOJAHOM MarHUTHOM nosie. Pabota cuner Jloperna.

SIBneHue 3NEKTpOMAarHUTHOM uUHAYKIMU. I[IOTOK BEKTOpa Mar-HUTHOM
uaaykiun. O1C uHAYKIMU. 3aKOH 3JIeKTPOMAarHUTHOW HHIyKImu Dapanes.

BuxpeBoe anekrpuueckoe mone. IOJC HUHAYKUMHM B IPOBOJHUKE,
JIBIDKYIIEMCS TTOCTYIIATEIEHO B OTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

WuaykTHBHOCTG. SIBNeHHne camonHaykuuu. DJ]C caMOMHTyKITUH.

DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOoJIe.

Texnuueckue ycmpoticmeéa u NpaKmuyeckoe npumeHeHue. TO-CTOSHHBIC
MarHuTHl, NIEKTPOMArHHUTHI, 3JEKTPOJBUraTeNb, YCKO-PUTEIH 3JIEMEHTapHBIX
YaCTHII, UHAYKIIMOHHAS TI€Yb.

Jemoncmpavuu
OmneIT Opcrena.

OTKIIOHEHHE JIEKTPOHHOTO ITyYKa MATHATHBIM TIOJIEM.

JIMHUY MHIYKIIMA MarHUTHOTO TTOJIS.

B3anMopeiicTBre IBYX MPOBOTHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeHIa HAa MOHBI AIEKTPOJIUTA.

SIBneHue PIEKTPOMArHUTHOW UHYKITHH.

IIpaBuno JleHua.

3asucumocts I/IC HHAYKIIMHA OT CKOPOCTH U3MEHEHHS] Mar-HUTHOTO
MTOTOKA.

10. sIBrieHHE CAMOWHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul

1. VzydyeHne MarHUTHOTO TIOJIS KATYIITKUA C TOKOM.

2. WccnemoBaHue A€HCTBUS MOCTOSHHOTO MarHUTa HA PAMKY C\TOKOM.

CoNo~wWNE

3. UccrnenoBanue siBIeHHS JIEKTPOMArHUTHON MHYKIIUH.



PASOEN 5. KONEBAHWA U BOJIHbI
Tema 1. MexaHn4eckue n aneKTpoMarHMTHble KonebaHus

Komnebarenbnas cucrema. CBOOOIHBIE MEXaHUYECKHE KOJIEOA-HUA.
I'apmonnueckue konedanus. [leproa, yactora, aMIuIUTYyAa
u ¢aza konebanuid. I[IpyXuHHBIH MasTHHK. MaTeMaTHYeCKUil Ma-sTHUK.
VYpaBHeHHe rapMOHHMYECKHX KonebaHuii. [IpeBpamieHue dSHEpPruM NpHU
TFapMOHUYECKUX KONEOaHUAX.

KonebatenpHpii KOHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJe-OaHUs B
H/IeJIbHOM KoJie0aTelbHOM KOHType. AHAJOTHs MEXIY MEXaHHYECKUMH H
JIEKTPOMAarHUTHBIMH KonebanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTHH B HICATBHOM KOJIe0aTeIb-HOM KOHTYpE.

[lpencraBnenue o 3aryxaloUMX KoyebaHUAX. BbIHYXIeHHbIE Me-
XaHH4Yeckue KonebaHus. Pe3onaHc. BBIHYXIOEHHBIE 3JIEKTpOMar-HUTHBIC
KoJIeOaHHs.

Ilepemennbii Tok. CUHYCOMAANBHBIA TEPEMEHHBIH TOK. MOLI-HOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JAEHCTBYIOIIEe 3HAUEHHE CHUIBI TOKa U
HaMpsKECHUS.

Tpancpopmarop. IlpousBoacTBo, mepepaua u  HOTpeOIeHHE —DJEK-
TPUYECKOH  DHEPTHU.  ODKOJIOTMYECKHE  PUCKH  IPHU  NPOU3BOJACTBE
anekTpo’Hepruu. KynbTypa HCIONB30BaHMA  JIEKTPOIHEPTHH B TIO-
BCEJIHEBHOM KU3HU.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHneHue. 3eK-TPUIeCKui
3BOHOK, T€HEPaTOp MEPEMEHHOT0 TOKa, IMHUM HJIIEKTPO-TIepeiad.

Hemoncmpayuu

1. HccnenosaHue mapaMeTpoB KojieOaTeIbHON CUCTEMBI (IIPY->KUHHBIH

WA MaTeMaTHICCKHI MasTHUK).

HabnroneHue 3aTyxaromux KojxeOaHHui.

HccrnenoBanue CBOWCTB BRIHYK/ICHHBIX KOJICOaHUI.

HaG6monenue pe3oHanca.

CB0OOIHBIC NIEKTPOMAaTHUTHBIC KOJICOAHMIS.

. OcrniorpaMMebl (3aBUCUMOCTH CHUITBI TOKA U HATIPSDKCHHS OT BPEMEHH )

JUTSI DTIEKTPOMArHUTHBIX KOJieOaHui.

7. Pe3oHaHC pu MOCIEI0BATEIEHOM COSTUHEHUH PE3UCTOPA, Ka-TYIIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

8. Mojenb NMHUK 3JeKTpoIepeadn.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomsut

1. HccnenoBaHue 3aBUCUMOCTH TIEpHO/Ia MAJIBIX KoJieOaHU Tpy-3a Ha
HUTH OT JUTUHBI HUTH W MacChl Tpy3a.

2. HccnemoBaHre IEPEeMEHHOTO TOKA B IIEMH U3 ITOCIEA0BATEIb-HO
COEIMHEHHBIX KOH/IEHCATOPA, KATYIIKH B PE3UCTOpa.

o oA wN



Tema 2. MexaHn4ecKkue u ANNeKTPOMarHNTHblIe BOJIHbI

MexaHH4ecKre BOJHBL, YCIOBHA pacnpoctpaHeHus. Ilepumox. Cko-pocts
pacupocTpaHeHHs W JJIMHAa BOJIHBEL [lomepedHsle M NPONOJNB-HBIE BOJHBL
WnaTepdepennus n nuppaknns MEXaHHIECKUX BOJH.

3Byk. CkopocTh 3ByKa. ['poMKoCTb 3Byka. BricoTa ToHa. TemOp 3ByKa.

SHGKTPOMaFHI/ITHLIe BOJIHBIL. Y CJIOBUS H3JIy4YCHUS DJICKTpOMaAr-

HUTHBIX BOIH. B3anMHas opuenTamus BekTopos E, B, V B 31eKTpo-MarHHTHO#
BosHe. CBOWCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTpaXke-HHE, IPEJIOMIICHHE,
monsipuzanus, audpaxnust, uHTepdepeHus. CKopocTb 3JIEKTPOMAarHUTHBIX
BOJIH.

[ITkana 31eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3/IeKTpOMar-HUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHOMTIBI paguocBs3y U TeNeBUACHMS. Paanogokamnys.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIIEH cpeabl. Texnuyeckue

yecmpoucmea u npakmuiecKoe npuMeHeHue. My-
3bIKaJIbHBIE WHCTPYMEHTHI, YIbTPa3BYKOBas [HArHOCTHKA B TEXHHU-KE W
MeJUIIMHEe, pajgap, paJuonpuUEMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBU-
neys.

Hemoncmpayuu

1. OOpa3oBaHHe U PaCIPOCTPAHCHHE TTOTIEPEUHBIX U MPOI0JIb-HBIX BOJIH.

2. Kouebmorieecs Te10 Kak HCTOYHUK 3BYKa.
HaOmonenue oTpakeHHsI U IPETOMIICHNS MEXaHMIECKUX BOJIH.
4. Habmoaenue unrepdepeHunn u qudpakunu MexaHuIecKuX BOJIH.

w

5. 3BYyKOBOW pe30oHaHC.

6. HabmromeHue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aM-IUTUTYIO0H 1
4acTOTOH KonebaHuit.

7. HccnenoBaHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)kEeHUE,
TIpesIOMIIeHHE, TTOJIIpU3alys, Tudpakuus, HHTephepeHIsL.

Tema 3. OnTUKa

I'eomerpuueckas ontuka. IIpsmMoiuHENHOE pacIpOCTpPaHEHUE CBETa B
oxgHopoxaHou cpeze. JIyu ceeta. ToueuyHblii HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cera. [locTpoeHne M30-OpakeHuit
B IUTOCKOM 3€pKale.

[Ipenomnenne cBera. 3akoHBI IpejoMJIeHHS cBeTa. AOCOIIOTHBINA
nokaszarenb npenomiueHus. IlonHoe BHyTpeHHee oTpakeHue. Ilpe-nenbHblit
YToJI HOJHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cBera. CiioxHblid coctas Oesoro cera. L{per. Cobuparomniye 1

pacceunBatomue JUH3BL. ToHKas nmuH3a. Pokyc-

HOE PACCTOSIHUE U ONTHYECKas cuia TOHKOM nuH3bL. [locTpoeHue



M300paKeHN B COOMpAIONINX M pacceUBaIONIMX JMH3ax. DopMmysia TOHKOH
JIMH3BI. YBEIWUCHUE, TaBAEMOC JTHH30M.

IIpenensl MpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBast ontuka. MHTepdepennus cBera. KorepeHTHbIE HCTOYHH-KH.
VYcmoBust HaOMIOAEHNUS MaKCHMyMOB M MHHHMYMOB B HHTep(epeH-ITMOHHON
KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust ceera. JudpaxiuonHas pemérka. YcioBue HaOm0-AeHUS
[JIABHBIX MAaKCHMyMOB TIpH TIAQJGHUM MOHOXPOMAaTHYEeCKOTO CBeTa Ha
JT(PaKINOHHYIO PEIIETKY.

ITongpuzanus ceera.

Texnuueckue ycmpolicmea u npakmuieckoe npumeHeHue: OUKHU, JIyNa,
¢doToanmapaT, IPOCKIHOHHBIA ammapaT, MUKPOCKOII, TeJIe-CKOII, BOJIOKOHHAs
OITHKA, TU(PPaKIMOHHAS PEHIETKA, TOISIPOHI.

Hemoncmpauyuu

1. TlpsmommHENHOE pacpOoCTpaHEHUE, OTPAKCHHE U MPEJIOMIIe-HUE CBETa.
Onruueckue npuOOpEL.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moens cBeToBOAa.
HccnenoBanue cBOMCTB M300paKeHUI B TINH3AX.
Mopenu MEKpPOCKOTIA, TEIECKOTIA.

Habnronenne nHTEpEpEHIINN CBETA.

Habnronenue qudpakiuu cera.

HaGmronenue nucnepcuu cBerta.

[omy4yeHne cieKTpa ¢ HTOMOIIBIO TTPU3MBIL.
[MomyyeHne ceKTpa ¢ HTOMOIIBIO TU(PPAKIUOHHON PEIIETKH.
10 Habnromenue moysipusanyu cBera.

Yuenuueckuit akcnepumenm, nabopamopnuvie paéomsut
1. M3mepeHne nokaszaTens MpeIoMICHUS CTEKIIA.

2. HccnenoBaHue CBOWCTB H300paKEHUI B JTMH3AX.

3. Habmromenue qucnepcuu cBera.

PA3[EN 6. OCHOBbI CMELMANIBHOW TEOPUM OTHOCWUTENIBHOCTH

CoOoNORLDN

rpaHI/II_ILI MIPUMEHUMOCTHU KJIACCHYECKOM MEXaHHKH. HOCTyJ’IaTBI
CHGHI/I&J’ILHOﬁ TEOPUH OTHOCUTCIBbHOCTHU: MHBAPUAHTHOCTb MOAYJIA CKOPOCTU
CBCTa B BaKyyMe€, IIPUHIUIT OTHOCUTCIbHOCTU DHH-IITeIHA.

OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIeHHe BpPEMEHH U  CO-
KpallleHHe ITHHBI.

DHeprus U UMITYJILC PENIATHBUCTCKOM YacTHIIBI.

CBsi3p MacChl C JHEPrHed W WMITYJIECOM PEJSITHBUCTCKOW YaCTHU-IIBL.
DHeprus Mokosl.



PA3OEN 7. KBAHTOBAA ®N3NKA
Tema 1. AnemeHTbI KBAHTOBOW ONTUKMU

®oronsl. @opmyna [lnamka cBs3u 3HEpruH (POTOHA C €ro YacToO-TOMi.
DHeprus U UMITyJIsC (POTOHA.

OtkpeiTre u uccnenoBanue ¢orodddekra. Ompiter A. I'. Cronero-Ba.
3akoHsI potodddexra. Ypasaenne DitHmreriHa 1t hoTodddek-ta. «KpacHas
rpanuia» porordpdexra.

Hasnenue ceeta. Onpitel [1. H. JleGenena.

XHUMHYECKOe IENCTBUE CBETA.

Texnuueckue ycmpoiicmea u npaxmuyueckoe npumerenue: Ho-TOIIEMEHT,
(doTomaTunK, conHedHas OaTapesi, CBeTOINO.

Hemoncmpayuu

1. ®ororddekrt Ha ycTaHOBKE C IIMHKOBOI IIaCTUHOM.

2. HccnenoBanue 3ak0HOB BHemTHero (Gotodddexra.

3. Cseronuon.

4. Conueunas OaTapesl.

Tema 2. CTpoeHue aTtoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHUro O-4acTHIIL.
[TmanetapHast momens aroma. Iloctynarer bopa. M3my-ueHne W moriomieHne
(OTOHOB TIpH TEepexoJie aToMa C OJHOTO yYPOB-HS 3HEPTHH Ha APYrod. Bumer
cnekTpoB. CIleKTp ypoBHEH 3HEepruy aToMa BOJOPOIa.

BonnoBble cBoiictBa uactuu. Bonael ge bpoins. Kopnyckyinsp-Ho-
BOJIHOBOH JTyaJIn3M.

CroHTaHHOE U BBIHYXKJCHHOE U3JIyUYCHUE.

Texnuueckue ycmpoucmea u npaKmuieckoe npumeHerue. CIeK-TPaabHbBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBINA KOMITBIOTED.

Hemoncmpayuu

1. Mogens onbita Pezepdopra.

2. OrmpeziesieHue AIHHBI BOJHBI J1a3epa.

3. HaOmronenue JTMHEHYATHIX CIICKTPOB H3TyUCHHUS.

4. Jlazep.

Yuenuuecxkuin 3xcnepumenm, nadopamopnuie pavomol

1. HaGmroneHue JIMHEHYATOTO CIIEKTpPa.

Tema 3. ATomMHOEe aapo

3KC1’ICpI/IMCHTH, JIOKa3bIBAOINUE CJIOKHOCTH CTPOCHUA sAapa. OT-KpBITI/Ie
pamuoaktuBHOCTH. OmnbiTel  Pesepdopma 1o  ompeaeneHuio  cocraBa
paanoakTuBHOrO m3iydeHus. CBolicTBa anb(da-, Oera-, raM-Ma-H3ITydeHUs.
Biusinue paguoakTUBHOCTH Ha >KUBbIE OPTaHU3MBI.



OTkpbITHE IPOTOHA M HelTpoHa. Hyknonnast Monens sinpa Ieiizen-6epra—
WBanenko. 3apan sapa. Maccosoe uucio sapa. U30Tomnsl.

Anbda-pacna. ONEeKTPOHHBIH ¥ TO3UTPOHHBIN Oeta-pacna.
I'amma-m3imydenue. 3aKoH paloOaKTHBHOTO pacasa.

OHeprusi CBsA3M HYKJIOHOB B sipe. Snepubie cuibl. JledhekT mac-Chl sapa.

SInepHeble peakuuu. [lenenue u CUHTE3 s1ep.
Snepubiit peakrop. TepmosiaepHbiii cuate3. [IpoOieMbl U MEpP-CICKTUBBI
SIIEPHON PHEPTETHKH. JKOIOTHIECKHE aCTIeKTHI SACPHOH SHEPTETHKH.

OneMeHTapHbIe YacTUIBL. OTKPHITHE TO3UTPOHA.

Mertop! HAOIIOICHHS ¥ PETHCTPALUK HJIEMEHTAPHbIX YacTHII.

OyHmaMeHTaJIbHBIC B3aUMOIeHCTBHA. EquHCTBO (prsmyeckoit
KapTHHBI MHpa.

Texnuueckue ycmpoiicmea u npaxmuyeckoe npumenenue: 10-3UMeTp,
kamepa BunbcoHa, simepHbI peakTop, aToMHas bomoa.

Jemoncmpavuu

1. CyéT4uruK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii saxcnepumenm, nabopamopnuvie pabomui

1. UccnenoBanne TpeKOB 9acTHIl (110 TOTOBBIM (oTorpadusim).

PASLOEJT 8. SNEMEHTbI
ACTPOHOMUN N ACTPODU3UKN

Oransl pa3BUTHS acTpoHOMUH. [IpuKIagHOE 1 MUPOBO33pEHYE-CKOE
3HAa4EHUE ACTPOHOMUH.

Bun 3Bé3nHoro He6a. Co3Besus, sipKue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUKEHUE.

ConHeuHas cucTeMa.

Connue. ConneyHast akTUBHOCTb. McTounuk sHeprun CoiHia
u 3BE31.  3BE3ABI, HUX  OCHOBHBIE  XapaKTEpPUCTUKU. Jluarpamma
«CIIEKTPANbHBI KIacC — CBETUMOCTbY». 3BE3Nbl TIJIABHOM TMOCHIENO-
BaTENIbHOCTH. 3aBHUCHMOCTh «Macca — CBETHMOCTb» JJs 3BE3] TJIaBHOM
MoCIeI0BaTeNbHOCTH.  BHyTpeHHee  cTpoeHne 3BE3a. Co-BpeMeHHBIE
MPEeJCTaBIEHNUs O MPOMUCXOXIeHHMH U 3Bomonuu ConH-ua U 3BE31. OTambl
JKU3HHU 3BE3]I.

Mnieunsiit I1yte — nama [Manaktuka. [Tonoxenue u apmwkenue ConHLa B
lanaktuke. Tunsl ranakTuk. PagvoranakTuku u kBaza-pel. UEpHbBIE IBIPHI B
Aapax TaJaKTHK.

Bcenennas. Pacimmpenune Beenennoii. 3akoH Xa66usa. Paz6eranue
ranakTuk. Teopust Bonbiioro B3peiBa. PenukroBoe usiydyeHue.

MacmrabHas cTpykTypa BeenenHoit. MeraranakTuka.

Hepeménusie mpoGieMbl aCTPOHOMUH.



Yuenuueckue naoniooenusn

1. HaOmromeHusi  HEBOOPY)KEHHBIM  TJIA30M €  HCIIOJIb30BAHHEM
KOMITBIOTEPHBIX MPHIOKEHHUH /I ONPEAEsICHUs MOJI0KEHHsI HeOSCHBIX
00OBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIC co3Be3-ausi CeBepHOro
TOJTyIIApUsl U SIPKUE 3BE3MBI.

2. HaGmromenus B Teneckon JIyHsl, manet, Mieusoro ITyTu.

OBOBLAKLEE NMOBTOPEHNE

Ponb ¢u3MkM M acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHYE-CKOH,
COLMAJIBHOW M 3THUYECKOH cdepax IesTeNbHOCTH YeJIOBEKa; poJib M MECTO
GU3MKM WM acTPOHOMHH B COBPEMEHHOI HaydHOIl Kap-THHE MHpa; pPOJb
¢usmgeckoil Teopun B (OpPMHPOBAHMM TIpEACTaB-IEHUH O (u3nIecKoit
KapTUHE MHpa, MecTo (U3MYECKOH KapTUHBI Mupa B OOWEM psay
COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX NPEA-CTABICHUI O IIPUPOJE.

MEXXMNPEOMETHBLIE CBA3U

W3ydenue kypca ¢pusznku 6a30Boro ypoBHs B 11 Kkiacce ocymiecT-BisieTcs ¢
yu€TOM conlepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ Kyp-caMH MaTeMaTHKH,
OMOJIOTUH, XUMHH, reorpad U TEXHOJIOTHH.

Mescnpeomemusle nOHAMUA, CEAZAHHbBIE C UBYUEHUEM MEMOO08
HAYyuH020 NO3HAHUA: SBICHWE, HAy4HBIH (aKT, TU-IoTe3a, (u3muecKas
BEJIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKC-TIEPUMEHT, MOJEIMPOBAaHME,
MoOJiellb, U3MEPEHHUE.

Mamemamuka: pelICHUE CHUCTEMBbl YPAaBHEHMH; TPUTOHOME-TPUUYECKHE
byHKIMHN: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC; OCHOB-HOE
TPUTOHOMETPUYCCKOC TOXKACCTBO, BCKTOPbI MW WX TMPOCKIIMM Ha OCH
KOOPJMHAT, CJIOXKEHHE BEKTOPOB; IPOW3BOJHBIC >JIEMEHTAPHBIX (YHKIMH;
MIPU3HAKKM NOAO00OUS TPEyroNbHUKOB, ONpPEeNeHNE TUIO-Ia I TUIOCKUX (GHUTyp
1 00bEMa Ted.

Buonozua: >nexTpuuecKue SIBICHUS B KMBOH Npupone, Koyie-OaTelbHbIe
JIBIDKCHNSI B JKMBOW NpHUPOJIE, ONTHYECKHE SBICHHS B JXMBOH IpHpPOJE,
I[eﬁCTBPIe paauanuu Ha )XUBbIC OPraHU3MBbI.

Xumua: CTpOGHUE aTOMOB M MOJEKYJ, KpHCTaJUIMYecKas CTPYK-Typa
TBEPABIX TEN, MEXaHU3Mbl OOpa30BaHMA KPUCTAUIMYECKOW pPEHIéTKH,
CHEKTPAJIbHBIM aHAIU3.

T'eocpacpusn: marHuTHBIE TIONMIOCA 3EMJIM, 3aJIE)KM MArHUTHBIX Py,
(oTochEMKa 3eMHOI MOBEPXHOCTH, MIPEICKa3aHUE 3eMIETPSICEHUI.

Texnonozua: nUHAW D3IEKTpPONEpenad, TEHEPATOp INEPEMEHHOTO TOKa,
JIEKTPOJIBUIATElb, MHIYKIIMOHHAS Ie4b, Pajap, paAuonpu-EMHIK, TEJIEBHU30D,
aHTeHHa, TenedoH, CBU-neup, MpoeKIMOHHKIH anmnapar, BOJIOKOHHAsl OITHKA,
comHeyHas 6arapes.



TEMATUYECKOE NMIAHUPOBAHUE

10 KNACC (68 u)

TemaTnuecknii
0JI0K, TEMA

OcHoBHOe coaAecpKaHue

1
OcHOBHBIE BHBI ACATECJIBHOCTH YYallluXCHa

PA3JEJ 1. ®PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUSA (2 1)

duznka 1 METOIbI
Hay4YyHOTO MMO3HAHUS
(29

®uzuka — Hayka o npupoje. Hayunsie
METO/1bl IO3HAHUS OKPYXKAOLIEro MHUpa.
Ponb skcnieprMeHTa U TEOPUH B ITPOLIECCE
MO3HaHUSI IPUPOABL. DKCIEPUMEHT

B (pU3HKE.

MonenupoBanue GUINUECKHUX SIBICHUI U
npoueccoB. Hayunble runotessl. @usuue-
CKHE 3aKOHBI U TEOpUH. I"paHuLIbI TpUMe-
HUMOCTH (pU3MUECKUX 3aKOHOB. [IprHINI
COOTBETCTBUS.

Pounb 1 MecTo ¢pu3nku B GpopMHUpOBaHUU
COBPEMEHHOW HayJYHO! KapTHHBI MHPA,

B TIPAKTHYECKON EATeITbHOCTH JIIOACH

Pa6ota B rpymme no NoAroToBKE KOPOTKHX CO-
OOIIEHNH 0 POJIM U MecTe (PU3NKH B IPAKTH-
4eCKOU JIeATeIbHOCTH JTIOAEH.

OcBoeHHEe OCHOBHBIX NIPHEMOB PaOOTEI C -
PpoBoii Tabopartopueii mo puzuKe

! Ilpu paszpabotke pabodyeil HpOrpamMMbl B TEMaTHYECKOM IUIAHHPOBAHWH JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJb-30BaHUS
ANEKTPOHHBIX (LMU(POBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIONIMXCS Y4eOHO-METOJUYECKUMU MarepuaiaMu (MyJbTHMEIHIHbIC
HPOTPaMMBI, 3JIEKTPOHHbIE YYEOHHUKM M 3a/lauyHUKM, SJICKTPOHHBIC OMOJIMOTEKH, BHPTyajlbHbIE JIa-00pPATOPUM, HUIPOBBIC HMPOIrPAMMBI,
KOJUISKIIMM IHQPOBEIX 00pa30BaTENbHBIX PECYPCOB), peann3yomUX aupakTHdeckune Bo3MoxkHoctn HWKT, comepxaHme KOTOPBIX
COOTBETCTBYET 3aKOHOJATENbCTBY 00 00pa3oBaHUH.




Ipooonscenue

TemaTnueckuid
OcHOBHOe cofiep:kaHne OcHOBHbIe BUABI 1eATeIbHOCTH yYaIMXcst
0JI0OK, TEMA
PA3JIEJ 2. MEXAHUKA (18 u)
KunemaTuka Mexanndeckoe aprkeHne. OTHOCUTEIb-HOCTh [IpoBeneHne SKCIIEpUMEHTA: U3yYCHUE HEPaB-
(54) MEXaHU4eCKOTo ABMKeHMI. Cructema oTcuéTa. HOMEPHOT'O JIBM)KEHUS C LIENbIO ONpPeAeTICHHS

Tpaexropus.

Ilepemenienue, ckopocThb (CpeaHsst CKO-pOCTb,
MTHOBEHHAsI CKOPOCTbB) M YCKOPEHHE MaTepUATTbHOM
TOYKH, UX MPOCKIIUU HA OCH CHCTEMbI KOOPIUHAT.
CroxxeHue repemMelie-Hui U CII0KEeHHe CKOPOCTEeH.

PaBHOMEpHOE 11 paBHOYCKOpPEHHOE
npsiMOJIMHEHHOe IBrkeHue. ['paduxu
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
MYTH ¥ TIepeMelIeHHs] MaTepUAIbHOW TOUKH OT
BpeMeHH. CBOOOHOE NasieHne. Y CKOpeHne
CBOOOJTHO-TO MaJICHUSL.

KpuBonuneiinoe nmxenue. [{BrxeHne Ma-
TEPUAIbHON TOUKU 10 OKPYKHOCTH C IIO-CTOSTHHOM
110 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb,
JIMHEeHas ckopocTh. [lepuon

U dactora obpamenus. L{eHTpocTpemutens-Hoe
YCKOpEHHE

MI'HOBEHHOH CKOPOCTH; UCCIIEIOBAHUE COOTHO-IIIEHUS
MEXIY MyTAMU, IPOIICHHBIMH TEJIOM 32
[OC/IeI0BaTebHbIE PaBHbIC IPOMEXKYTKU BPEMEHHI
IIPU PaBHOYCKOPEHHOM JBHXCHUH

C HAyYaJIbHOW CKOPOCTHIO, PAaBHOI HYIIIO; H3yde-HHUE
JIBIDKEHUS IIapHKa B BA3KOU skuKocTu. OObsICHeHHE
OCHOBHBIX MPUHIUIIOB ACHCTBHS TEXHHIECKHX
YCTPOWCTB, TaKWX KaK: CHHI0-METP, IEMHbIE 1
peMEHHbIE Nepelaun ABMKe-HUSI; U YCIOBUN UX
6€30MacHOT0 HCII0Ib30Ba-HUs B OBCEAHEBHOW JKU3HU.

Pemenne pacdy€THpIX 3a7ad ¢ SBHO 3aJaHHOMN
(u3MYeCcKOH MOJENbI0 C  HCHOJNB30BaHHEM  OC-
HOBHBIX (DOPMYJT KHHEMATHKH.

IMoctpoenue u aHaNM3 rpaUKOB 3aBHCHMO-CTEH
KMHEMaTHIECKUX BEININH OT BPEMEHHU.
Pacno3naBanue Gpu3M4YECKUX SABICHUH B y4eO-HBIX
OIIBITAX U OKPYIKAIOIIEH XU3HU: PABHO-MEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE,
cBo0OOIHOE Ta/IeHHE Tell, IBHAKE-HHUE 110 OKPYKHOCTH.




OnucaHne MEXaHN4ECKOTO ABMKEHUS C HC-
MOJTE30BaHHEM (DM3UIECKHUX BEIIMYHH: KOOP-
JIUHATa, IyTh, IEpEMEIlEHUE, CKOPOCTb, YCKO-
peHue.

Pabora B rpymnmax npH IIaHUPOBaHUH, TIPOBE-
JIEHUH ¥ UHTEPIPETALUH PE3yIbTaTOB OMBITOB
U aHaJIN3€ JOIOIHUTEIbHBIX HCTOYHUKOB HH-
(opmarmu o Teme

Jlunamuka
(7=

IIpunuun otHocurenbHocTH [Mamunes.
Ilepssiit 3akoH HptoToHa. MHepuuanbHble
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosu-
uuu cuil. Bropoit 3akon HetoTona ams ma-
TepuaabHON TOoUKHU. Tperuit 3akoH Heroro-
Ha A7 MaTepHAIbHBIX TOYEK.

3akoH BceMupHOTo TsArotenust. Cuma Tsoxe-
ctu. [lepBast KocMuUecKasi CKOPOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Buapl Tpenus (MOKos, CKOJIbKe-
Hu, kageHns1). Cuna tpenus. Cyxoe Tpe-
Hue. Crita TpeHUS CKOJBKEHHS U CHIIa
Tperus mokosi. KoaddunueHnT tpenus.
Cuna conpoTUBIICHUS NP IBIKEHUU TeJa
B )KHMJIKOCTH WJIH Ta3e.

[TocTynarenbHOE U BpalaTebHOE JIBIIKE-
HHE a0COIOTHO TBEPAOTO TeNa.

MOMEHT CHJIBI OTHOCHTEIEHO OCH Bpallie-
Hus. [Tredo cuitbl. Y croBust paBHOBECHS
TBEPAOTO TEA

IIpoBeneHne SKCIIEpIMEHTA: UCCIIEA0BAHNE
3aBHCHMOCTH CHJI yIPYTOCTH, BO3HHKAIOIIIX
B IIPY>KHHE U PE3MHOBOM 00pasIe, OT UX
nedopmaryn; n3ydeHue IBIKESHUs Opycka
10 HAKJIOHHOH MIIOCKOCTH; HCCIEI0BaHME
YCIIOBUI paBHOBECHS TBEPOTO Tea, UMEIO-
IIET0 OCh BPAIICHHSI.

OO0BsicHeHHE 0COOCHHOCTEH PaBHOMEPHOTO 1
PaBHOYCKOPEHHOT'O MPSIMOJIMHEWHOTO JABHKeE-
HHSI, CBOOO/IHOTO MaJICHUs TeJI, JIBYKCHUS

10 OKPYXHOCTHU Ha OCHOBE 3aKOHOB HbI0TOHA,
3aKOHAa BCEMHPHOTO TATOTEHHSI.

OOBsICHEHE OCHOBHBIX IPHHIIAIIOB JIEUCTBUS
TEeXHUYIECKHUX yCTPOUCTB, TAKUX KaK MOIIHII-
HUKHU.

OG”I)S[CHGHI/IC JABMOKCHUS UCKYCCTBEHHBIX CITYT-
HHKOB.

Pemenne pacy€THBIX 3a1a4 C SIBHO 3aIaH-
HOH (hu3MIecKOol MOJETBIO C UCIOIb30Ba-
HHEM OCHOBHBIX 3aKOHOB M ()OpPMYII IUHA-
MHKH.




Ipooonscenue

TemaTnuecknii

0JI0K, TEMA

OcHoBHOe coaAecpKaHue

OcHOBHbBIE BU/IbI €SI TEJILHOCTH Yuyalmuxcs

PacnioznaBanue (hU3NYCCKUX SIBICHHUIN B yueO-
HBIX OTIBITaX M OKPYKAIOLIeH )KU3HU: HHEP-
[Hs1, B3aUMOJICHCTBHE TEJI.

AHanmu3 pU3HYECKUX MPOIIECCOB U SBICHHIMA

C MCHOJIb30BAaHUEM 3aKOHOB M MIPUHIIUIIOB:
3aKOH BceMupHOro Tsarorenus, I, I u 111
3aKOHbI HbIOTOHA, MPUHLIUIT CYNIEPIIO3UIIIHI
CHJI, IPUHIIHIT PaBHOMPABHOCTH MHEPLUHAIIB-
HBIX CHCTEM OTCcUéTa

3aKOHBI COXPaHEHUS
B MEXaHHKE
(64)

VMmynbc MaTepuaibHOil TOUKH (Tena),
CHCTEMBI MaTepHaJIbHBIX ToueK. MITyisc
CWJIbI U U3MEHEHHE UMITyJIbCa Tea. 3aKOH
COXpaHEHUs UMITyJibca. PeakTuBHOE NIBU-
JKEHHE.

Pa6ota cubl. MOIIHOCTE CHITBL.
Kunernueckas sHeprust MaTepHanbHON TOU-
ku. Teopema 00 M3MEHECHHH KHHETHYECKOM
SHEPTUHU.

[lotenuuaneHas sHeprus. [loTeHmansHas
SHEPTHS YIPYTo nePOpPMUPOBAHHON TIPYKHU-
Hbl. [ToTeHInaNbHast SHEPTHs Tesla BOJIU3U
MOBEPXHOCTH 3eMIIH.

TloreHnManbHBIC U HEMTOTCHIMAIBHBIC
cuiibl. CBsi3b pabOTHI HETTOTEHIIUANBHBIX

[IpoBenenue sxcnepuMeHTa: H3y4eHue abco-
JIIOTHO HEYIPYTOro yJaapa ¢ MOMOUIbIO IBYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB; UCCJIEIO-
BaHUE CBSI3U pabOThI CHIIBI C UBMEHEHUEM Me-
XaHUUYECKOM SHEprHH Tesla Ha IpUMepe pacTsi-
JKEHMsI PE3UHOBOTIO JKI'yTa.

Pemrenune pacu€THeIX 3a/1a4 ¢ SBHO 3a/1aHHOMU
(huzuvecKoi MOAEBIO C HUCTIOIE30BAaHHEM
OCHOBHBIX 3aKOHOB M ()OPMYJT ANHAMHUKH

Y 3aKOHOB COXpPAHEHUS.

Pemenne kauecTBEHHBIX 3a/1a4 C OTIOPOI Ha
U3yuyeHHbIE B pazjeie «MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3NYECKHE SBICHHS.
OmnucaHne MEXaHHMIECKOTO JBIKCHUS

C UCTIONIb30BaHUEM (PU3NUESCKUX BEINYUH:




CHI C U3MEHEHHEM MEXaHHYEeCKOH SHEepruu
CHCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHH-4ecKOH
SHEpIrHN.

VYhopyrue u Heynpyrue CTOJIKHOBEHUS

UMITyJIbC  T€Na, KHHETHYEeCKash DSHEprus, Io-
TeHLHaNbHas JHEPIrUs, MeXaHuueckas pabo-Ta,
MEXaHHYECKast MOIIHOCTb.

AHanu3 GpU3NYECKHX MPOLECCOB U ABICHMIT
C HCIOJIb30BaHUEM 3aKOHA COXPaHEHHs MeXa-
HHYECKON SHEPTHH, 3aKOHA COXPAHEHHUs UM-TTyJIbCa.

OOBsiCHEHHE OCHOBHBIX IIPHHIIAIIOB JIEUCTBUS
TEXHUYECKHUX YCTPONCTB, TAKHUX KaK: BOJO-MET,
Konép, NpyKUHHBIN nuctoseT. OObsICHeHHEe
JBIDKEHUS PaKeT ¢ OIOPOH Ha M3y4YeHHBIS
(u3MYeCcKe BEIMINHBI U 3aKOHBI MEXaHHKH.

Hcnons3oBaHue Mpu MOATOTOBKE COOOIIECHHI O
NPUMEHEHH! 3aKOHOB MEXaHHKU COBPEMEH-HBIX
MHGOPMAIIMOHHBIX TEXHOJIOTHIl IJIs T0-HCKa,
CTPYKTYPHPOBAHMS, HHTEPIPETALMH U TIPEACTABICHHS
nH(OpMaIY, KPUTHIECKHUI aHAIN3 TT0JTydaeMon
rHpOpMAIN

PA3JIEJI 3. MOJIEKYJIAIPHAS ®U3UKA U TEPMOJANHAMMUKA (24 1)

OCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKOU
TEOpHUH

(CRY)

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KHHE-
THYECKOH TeopuH. BpoyHOBCKOE IBHKEHHE.
Juddysus. XapakTep ABHKSHUS U B3au-
MOJICHCTBYS YacTHUIl BerecTBa. Moen CTpoeHHs
ra3oB, )KUIKOCTEH U TBEPABIX Tel

1 00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX

Mozeneld. Macca mosekyn. Konuue-cTBo BemecTsa.

IToctosinnas ABoraspo.

[IpoBeieHHE SKCIIEPUMEHTA: ONPEIeTIEHIE MACChI
BO3/IyXa B KJIACCHOI KOMHATe Ha OCHO-BE H3MEPEHHI
00BbEMa KOMHATBHI, JIaBJIEHUS

U TeMmeparypsl BO3[yXa B HEH; HCCIEI0BaHHE
3aBHCHMOCTH  MEXIy  [apaMeTpaMu  COCTOSHUSI
Pa3peKEeHHOTO rasa.

OObsiCHEHHE OCHOBHBIX IPUHIIUATIOB JEHCTBHIA
TEXHUYECKHUX YCTPONCTB, TAKUX KAK: TEPMO-




Ipooonscenue

TemaTnuecknii

0JI0K, TEMA

OcHoBHOe coaAecpKaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH Yuyalmuxcs

TennoBoe paBHOBecue. Temneparypa u eé
n3Mmepenue. [lkana remneparyp Lenbcus.
Mogens uaeanbHOTO raza. OCHOBHOE ypaB-
HEHHUE MOJIEKYJIIPHO-KHHETHUECKOH TEOpHUHU
HACAIBHOTO Ta3a. AOCOIOTHAS TeMIlepaTy-
pa Kak Mepa cpeiHel KHHETUYECKOM sHep-
THH TEIJIOBOTO JBI)KEHHMS YacTHI] rasa. ['a-
30BbIC 3aKOHBI. YpaBHeHUE MeHeneeBa—
Knaneiipona. 3akon JlansToHa.
HW3onporiecchl B HealbHOM Ta3e ¢ MOCTOSH-
HBIM KOJIMYECTBOM BellecTBa. [ pagudeckoe
Hpe/ICTaBICHNE U30IPOLIECCOB: H30TEPMa,
n30x0pa, m3odapa

MeTp 1 6apoMeTp; U YCIOBUH UX Oe30MacHOr0O
UCIIOb30BaHNS B TOBCEHEBHOM JKU3HU.
PacnosnaBanne pusnyeckux sSBICHUH B y4e0-
HBIX OTIBITaX M OKPYKAIOIIeH Ku3HU: U Py-
3us1, OpPOYHOBCKOE JIBHIKCHHE.

OmnucaHne TEIIOBBIX SBJICHUH C UCIIOTb30Ba-
HHeM (U3MYECKUX BEINYUH: IaBJICHUE Ta3a,
TeMIlepaTtypa, CpeIHsss KHHETHIecKas SHep-
T'Hsl XaOTUYECKOTO JABMIKEHUSI MOJIEKYII, CPEeJi-
HEKBaJIpaTHYHasi CKOPOCTh MOJIEKYJL.

Anann3 GU3NYECKHX MPOIECCOB U SIBICHUN

C HUCIIOJIb30BaHUEM MOJIEKYJIIPHO-KHHETHYe-
CKO¥ TEOPUH CTPOEHHS BEIIECTBA, Fa30BBIX
3aKOHOB, CBS3H Cpe/lHeN KHHETUYECKON dHep-
THH TETJIOBOTO JBIKEHHS MOJIEKY ¢ abco-
JIIOTHOU TemIiepatypoil.

Pemennie pacu€THbIX 3a7a4 ¢ SBHO 3aaHHON
(u3IIEeCKOi MOJETBIO C MCHOIB30BaHUEM OC-
HoBHBIX nonoxenuit MKT, 3akoHoB u Gopmyn
MOJIEKYJIIPHOM (DU3HUKH.

Pabota B rpynmax npu miaHHpOBaHUHM, IPOBE-
JIEHUH ¥ UHTEPIPETALUN PE3YIbTaTOB OMBITOB
U aHaJIM3€ JOMOIHUTEIBHBIX HCTOYHUKOB UH-
(dhopmanuu no Teme




OCHOBBI
TEPMOTUHAMUKH
(10 9)

TepMonnHamuueckas cucreMa. BHyTpeHHss
SHEPrUsi TEPMOJIUHAMUYECKON CUCTEMBI U
cnoco0bl e€ m3MeHeHus1. KonnvecTBo Terio-
ThI ¥ paboTa. BHyTpeHHssI SHEPTHsl OAHO-
aTOMHOTO HJIeaJIbHOTO ra3a. Bunel Teruiomne-
penaydu: TerIoNnpOBOIHOCTh, KOHBEKIIHUS,
u3Ny4deHue. Y IeNbHas TeII0EMKOCTh Belle-
ctBa. KonmyecTBoO TEIIOTHI IpH TeIIonepe-
nage.

Tlonsrtue 06 aguabdarHoM mporecce. [ep-
BbII 3aKOH TepMoauHaMuKH. [Ipumenenue
MEPBOT0 3aKOHA TEPMOJAMHAMHUKY K U30IPO-
neccam. ['padudeckas nHTEpIpeTAHA pa-
00THI raza.

Bropoii 3akon TepmonuHamuki. Heobpartu-
MOCTb IIPOIIECCOB B IIPHPOJIE.

TeruoBble MamuHbl. [IpuHIMILL TeficTBUS
TerutoBbIx MammuH. [IpeoGpazoBanus sHEp-
Uy B TeruioBbix MamuHax. KI1J] TermioBoi
mamuHbL. Lukn Kapao u ero KIT. Dxomo-
THYECKHE TPOOIIEMBI TETIOIHEPT €THKH

IIpoBeneHne y4eHNUECKOTO SKCIIEPUMEHTA: U3-
MEpeHHE YAEIbHON TeMI0EMKOCTH BELECTBA.
OOBsicHeHNE OCHOBHBIX IIPHHIIAIIOB JIEUCTBUS
TEXHUYECKHUX yCTPONCTB, TAKUX KaK: JABUTa-
TeJIb BHYTPEHHETO CrOpaHus, OBITOBOH X0JI0-
JTUIBHUK, KOHAUIMOHED; U YCIOBUH X Oe3-
OIIaCHOI'0 MCIOJIB30BaHUS B IOBCEAHEBHOM
JKHU3HU.

OmnucaHne U3y4eHHBIX CBOUCTB TEI U TEILIO-
BBIX SIBJICHUH C UCIIOIb30BaHHEM (PU3MUECKUX
BEJIMYMH: JJaBJICHHUE Ta3a, TeMIepaTypa, Koiu-
YeCTBO TEIUIOTHI, BHYTPEHHSIS SHEPTHsl, pabo-
Ta rasa.

Pemienne pacuéTHbIX 3aJa4 C BHO 33/1aHHOM
(hu3MYECKON MOJIETIBIO C MCHOJIB30BaHUEM OC-
HOBHBIX 3aKOHOB ¥ ()OPMYJT TEPMOTIMHAMUKH.
Pemienne kauecTBEHHBIX 3a/1a4 C OIIOPOH Ha
n3ydeHHbIEe B paszaene «MomnekyspHas Guzu-
Ka ¥ TepMOJMHAMHKa» 3aKOHbI, 3aKOHOMEP-
HOCTHU M (PU3WYECKHE SBICHHUSI.

Pabora B rpymnmax npy aHaJIN3e JOTIOJHATENb-
HBIX HCTOYHUKOB HH(POPMALIUH 110 TeMe

ArperatHble
COCTOSIHUSI BELIIECTBA.
®DazoBbIe Tepexopl

(59)

TTapoo6Gpa3zoBanue u KoHaeHcanus. Vcmnape-
HUE U KulieHne. AOCOJIIOTHAS U OTHOCH-
TelbHAs BIIAXXHOCTH BO3yxa. HachImeH-
HBIH map. Y aesnpHas TerioTa mapooopaso-
BaHHS. 3aBUCUMOCTD TEMITEPATYPhI
KHITCHUS OT JIaBJICHHUS.

IIpoBeneHne >KCrIepIMEeHTa: U3MEPEHHE OTHO-
CHUTEJBbHON BIQXKHOCTH BO3/yXa.

OOBscCHEHNE OCHOBHBIX IPHHIIAIIOB JISHCTBUS
TEXHUYCCKUX yCTpOﬁCTB, TaKHX KakK: rurpo-
METp U IICUXPOMETP, KATOPUMETP; U YCIOBUI
nx 6e30I1acCHOT0 MCHOIB30BAHMS B IIOBCEIHEB-
HOM JKU3HU.




Ipooonscenue

TemaTnuecknii
0JI0K, TEMA

OcHoBHOe cojepikaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH yYuamuxcs

Teépmoe Teno. Kpucranmmueckue u amopd-Hsie
Tena. AHM30TPOIHS CBOHCTB KPHCTANI-JIOB.

Kunxne xpucramisl. CoBpeMEHHBIE MaTEPHAIBL.

IInaBneHue U KpUCTAITU3a-1Us. Y ICIbHAs
Temtora miasiaeHus. Cy-Onumarus.

VpaBHeH#He TEOBOro HanaHca

Onucanne NPpUHOUIIOB TIIOJYYE€HHS COBPEMEH-HBIX
MaTepuajioB, B TOM YHUCJIE HAHOMATEpHUa-JIOB.

Pemenue pacuéTHbIx 3a1a4 ¢ IBHO 3aJaHHOMN
(u3IIeCKOi MOJETBIO C HCIOIB30BaHUEM
YpaBHEHUS TEILIOBOTO OanaHca.

Pemenne kauecTBEHHBIX 33/1a4 C OITOPOi Ha
N3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3U-YecKHe
SIBTICHHS TI0 TEME.

PacniozHaBaHne HU3NUECKUX SBICHUN B yUeO-HBIX
OTIBITAaX M OKPYKAIOIIEeH JXU3HU: Jedop-Manust
TBEPABIX TEJ, HATPEBAHUE U OXJIAXKAE-HUE Tel,
M3MEHEHHE arperaTHBIX COCTOSHUI BEIECTBA 1
00BsICHEHHE NX Ha OCHOBE 3aK0-HOB U (hopMyIT
MoJTeKyiIsIpHOH ¢usuku. Mcnons3oBanue
MH()OPMAIIMOHHBIX TEXHOJIO-THH JUIS TIOHCKa,
CTPYKTYPHUPOBaHMSI, HHTEP-TIPETALIMK U IIPEICTABICHUS
uHGOPMaLUK TIPH MOATOTOBKE COOOIICHHH O
MPUMEHEHHH 3aK0-HOB MOJIEKYJSIPHOH (QH3HKH 1
TEPMOJUHAMU-KH B TEXHUKE U TEXHOJIOTUAX

PA3JIEJI 4. JIEKTPOIMHAMMEKA (22 4)




DIEeKTPOCTaTHKA
(10 9)

DnexTpu3anus Tes. DIeKTpUUecKuit 3a-psia. J[Ba
BHJIa IICKTPUIECKHX 3apsnoB. [IpoBoxHuKH,
JMBIIEKTPUKH U HOJIYIIPOBO-AHUKHU. 3aKOH
COXPaHCHUS JIEKTPUUECKO-TO 3apsija.

Bzaumopeiictue 3apsnoB. 3akon Kynona.
ToveuHbIi YMEKTPUUSCKHUH 3apsi. DIEeK-TPUIECKOe
none. Hanpsyk€HHOCTD AJIEKTPU-YECKOTO MOJIS.
IIpuHun cynepno3unuu 3JeKTpUYeCKUX MOJICH.
JIuHauy HanpsKEH-HOCTU AIEKTPUUECKOTO TI0JIA.

PaGoTa cuit 371eKTpoCTaTHYECKOTO MOJIS.
[Norenuman. Paznocts noreHnuanos. [IpoBogHuku
W IADIIEKTPUKH B DIIEKTPOCTA-THUECKOM TIOJIE.
Judnexrpuyeckasi MpOHU-IIAEMOCTb.

Dnextpoémkocts. KonaeHcarop. Dnekrpo-
€MKOCTBb IUIOCKOTO KOHJIEHCATOpa. JHeprus
3apsDKEHHOTO KOH/ICHCATopa

IIpoBeneHne sKCIIEpIMEHTA: U3MEPEHUE JIIEK-
TPOEMKOCTH KOHJIGHCATOpa.

OOBsiCHEHHE OCHOBHBIX MIPUHIIUIIOB JCHCTBHSA
TEXHUYECKHUX YCTPONCTB M TEXHOJIOTHH, Ta-KUX KaK:
3NEKTPOCKOTI, TEKTPOMETD, NEK-TPOCTATHUECKAs
3aIINTa, 3a3eMJICHHE JIeK-TPOIPHOOPOB,
KOHJICHCATOP, KOIUPOBAJIbHBIN anmapat, CTpyHHbIH
MPUHTEP; U YCIOBHH NX 0€30MacHOTO MPUMEHEHHS B
MPaKTHYECKOH )KU3HH.

Pemenue pacy€THbIX 3a7a4 C SBHO 3aJaHHOMU
(hU3HUECKON MOIENBIO C UCTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB H ()OPMYJI DJIEKTPOCTA-THKH.

Pemenne kauecTBEHHBIX 3a/1a4 C OTIOPOI Ha
M3y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3H-YECKUE
SIBJIGHUS 110 TeMe «DJIEKTpOCcTaTuKa». Pacrio3naBanue
(hU3UYECKHUX SIBIICHUN B yUeO-HBIX OMBITAX H

OKpY KAroIeH )KU3HU: dJIEK-TPU3AIHs TeT,
B3aUMOJICHCTBHE 3aPsIOB;

1 OOBSICHEHHE WX HA OCHOBE 3aKOHOB U (OP-MYIT
3JICKTPOCTATUKH.

OnucaHue U3y4eHHBIX CBOMCTB BellleCTBA

W DIEKTPUYECKUX  SBICHHH C  HCIIOJB30BAHHUEM
(uzngeckux JNIEKTPUIECKUIl  3apsin,
HanpsDKEHHOCTh  AIIEKTPHYECKOTO IOJIS, MO-TEHLHUAJ,
Pa3HOCTb MOTEHIIUAJIOB, AIEKTPO-EMKOCTb.

BCJIIMYHH:




OkoHnuanue

TemaTnuecknii

0JI0K, TEMA

OcHoBHOe coaAecpKaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH Yuyalmuxcs

AHanu3 Gu3nYecKux IpOLecCcOB U SBICHUH

C HUCTIONb30BaHNEM (PHU3HNUECKUX 3aKOHOB: 3a-
KOH COXPaHEHHMS MEeKTPHIECKOTO 3aps/a, 3a-
koH KyioHa.

Pabora B rpymnmnax npu aHanu3e JOMOIHUTENb-
HBIX HCTOYHHKOB MH(OPMAIIUH U MOATOTOBKE
COOOIIEHUH O MPOSBICHUU 3aKOHOB 3JIEKTPO-
CTaTHKU B OKPY’KarOIIEH XKHU3HU U IPUMEHe-
HHH UX B TEXHHUKE

[TocTrostHHbIN
3JIEKTPUIECKUN TOK.
Toku B pa3nu4HbIX
cpemax

(12 9)

DIIEKTPUYECKHI TOK. Y CIIOBUS CYIIIECTBOBA-
HUSI QJIEKTPUIECKOTO ToKa. VIcTOUHNKH
toka. Cua Toka. [TocTOsSHHEBII TOK.
Hanpsoxenue. 3akon Oma 11 ygactka
LEMH.

DJeKTpryYecKoe COMPOTHBIICHHUE. Y IETbHOE
COIIPOTHBIICHUE BelecTBa. [locnenoBaTens-
HOE, MapajyieIbHOE, CMEIIAHHOE COCIHHE-
HUE TIPOBOJHUKOB.

Pa6ora aexkrpudeckoro Toka. 3akoH J[xo-
yns—JIenna. MOIIHOCTE 3J€KTPHIECKOTO
TOKa.

OJIC 1 BHyTpeHHEE CONPOTHBIEHHE HCTOU-
HUKa TOKa. 3akoH OMa JUIs OJHOM (3aM-
KHYyTOM) anekTpudeckoii nenu. Koporkoe
3aMbIKaHUE.

[IpoBeneHue sKcriepUMEHTa: U3yUEHUE CMe-
MIAHHOTO COEAMHEHHS PE3HCTOPOB; H3MEpe
Hue DJIC UCTOYHUKA TOKA U €r0 BHYTPEH-
HETO CONPOTHUBIICHUS; HAOIIOJEHUE SIEKTPO-
nm3a.

OOBsiCHEHNE OCHOBHBIX MTPHUHIIUITOB JCHCTBHS
TEeXHWYECKHUX YCTPONUCTB M TEXHOJIOTHH, Ta-
KUX KaK: aMIIepMETp, BOJIBTMETP, PEOCTaT,
HCTOYHUKH TOKA, JIEKTPOHArpeBaTeIbHbIE
IPHOOPEL, IIMEKTPOOCBETUTENBHBIC TPUOOPHI,
TEpPMOMETP CONPOTUBIICHUS, BAKYYMHBII JH-
0]1, TEPMUCTOPBI U (HOTOPE3UCTOPBI, MOTYIPO-
BOJHUKOBBIH A0/, TaIbBAHUKA; U YCIOBHIA
nx 0e30IacHOr0 MPUMEHEHHUS B IPAKTHIECKON
KU3HH.




ONeKTpoHHas TMPOBOJAMMOCTb  TBEPABIX  Me-
TaJUIOB. 3aBUCHMOCTh CONIPOTHUBIICHUS Me-TalIOB
oT Temreparypbl. CBepXIIpOBOAN-MOCTb.
DNEeKTpUYECKHi TOK B CaoiicTBa
3NIEKTPOHHBIX TyYKOB.

TonynpoBoaauku. CoOCTBEHHAS U IPUMEC-Hast
HPOBOJIVMOCTD TIOJIYIIPOBOJIHUKOB. CBOHCTBA P—
n-niepexoxa. [loxynpoBoaHU-KOBEIE TPUOOPHI.

BaKyyMe.

DJIeKTPUUYECKHIi TOK B pACTBOPAX M pacIiia-Bax
IJIEKTPOJIUTOB. DIEKTPOIUTHYESCKAS JUCCOINALMSL.
DNeKTpon3. DIEKTPUYECKHH TOK B razax.

CaMOCTO-SITENbHBII 1 HECAMOCTOSTEIBHBIN pa3psil.

Moinus. [Tnazma

Pemenue pacdy€THpIX 3amad ¢ SBHO 3aJaHHOMN
¢usnyeckoif MOIENBI0O € HCHONB30BaHMEM  OC-
HOBHBIX 3aKOHOB M (opmyn Tembl «IlocTosH-HBIHA
SIEKTPUUIECKHH TOK.

Pacrio3HaBanue Gu3nUecKuX SIBICHHH B y4e0-HBIX
OTIBITAX U OKPYKAIOLIEH JKU3HU: NIEK-TpUUecKas
IIPOBOJMMOCTb, TEIJIOBOE, CBETO-BOE, XMMUUECKOE,
MarHuTHOE AEUCTBUS TOKA. AHATIN3 HIIEKTPUUECKUX
SIBJICHUH U TIPOLIEC-COB B LIEISIX TIOCTOSTHHOT'O TOKA C
HCIIOTb30Ba-HUEM 3aKOHOB: 3akoH OMa,
3aKOHOMEPHOCTH IIOCJIEA0BATEIBHOIO 1
MapajuieIbHOTO COeAN-HEHUSI IPOBOJHUKOB, 3aKOH
Jlxoyns— Jlenna.

OmnycaHue U3y4eHHBIX CBOMCTB BEIIECTB
ANIEKTPUYECKHX SBIICHUH C NCTIOJIb30BaHUEM
(M3HYECKUX BEJMYHH: AIEKTPHUUYCCKHUIT 3a-psij, CHiIa
TOKA, SJIEKTPUYECKOE HATIPsIKe-HHUE, JIEKTPHIECKOe
COINIPOTUBIIEHUE, Pa3-HOCTh NOTeHIUanoB, IJ1C,
paboTa ToKa, MOIITHOCTb TOKA.

Vcnons3oBanne HHOOPMAIIMOHHBIX TEXHOJIO-TUI AJIs
MOUCKa, CTPYKTYPHPOBAHUS, HHTEP-TIPETAINN U
npe/cTaBieHUs HHYOPMAIIMHU P MOATOTOBKE
COOOIIEHHUI O IPIMEHEHUH 3aK0-HOB OCTOSTHHOTO
TOKa B TEXHUKE M TEXHOIO-THIX

Pe3eps (2 v)




514

enwediodu sehoged

11 KITACC (68 u)

TemaTnuecknii

0JI0K, TEMa

OcHOBHOe coiep:kaHne

OcHoOBHBIE BHUABI 1eATCJIbHOCTH YUAIIUXCH

PA3JIEJI 4. JIEKTPOJUHAMMUKA

MarnutHoe noe.
DneKTpOMarHuTHas
naaykms (11 q)

(11 9)

IlocTosiHHBIE MarHUTHL. B3aumoaeiicTBre
MMOCTOSTHHBIX MarHuToB. MaruuTtHoe nose. Bekrop
MarHuTHOW uHAyKuuH. [IpuHIKI Cyneprno3unun
MAarHUTHBIX NOJeH. JINHUY MarHUTHOM MHIYKLKU.
KapTuna nuHuil MarauTHON MHIYKIUK OJIS
MOCTOSHHBIX MAarHUTOB.

MarHutHoe T1oJie¢ TPOBOJAHHKA C TOKOM.
KapTtuHa nuHUI WHAYKIUM MarHATHOTO TIOJIS
IUTMHHOTO MPSIMOTO TIPOBOTHUKA

¥ 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbiT Dpcrena. Bzaumo-aericteue
MPOBOJJHUKOB C TOKOM.

Cuna Amrnepa, e€ MoayJib U HarpasiieHue. Cuna
Jlopenna, e€ Moaynb u HanpasieHue. [IBuxeHue
3apsHKEHHOM YacTHIBI B OHO-POIHOM MarHUTHOM
mone. Pabota cuel JlopeHna.

SIBnenue snekTpoMarHuTHOW HHAYKIMH. [ToTok
BeKTOpa MarHuTHOH HHAYKIWH. DJ]C MHIYKIHH.
3aKOH JIEKTPOMarHuTHOM uHykuuu Papanes.

BuxpeBoe anekrpuyeckoe mone. IAC un-
JYKLHUH B IPOBOJIHUKE, BUKYILEMCS 110-

IIpoBeneHne sKCIIEpUMEHTA: U3y4E€HHE Mar-HUTHOTO
OIS KaTyIIKU ¢ TOKOM; UCClIe[0Ba-HUE AeHCTBHSA
[IOCTOSIHHOT'O MarHuTa Ha paM-Ky ¢ TOKOM;
HCCIIe/I0BaHKE SIBJICHUS ICKTPO-MarHUTHON
UHIYKIWH.

OOBsiCHEHHE OCHOBHBIX IIPHHIIMIIOB JIEHCTBUS
TEXHUYECKHX YCTPOUCTB, TAKUX KaK: IIOCTO-SIHHBIE
MAarHuThl, 3JT€KTPOMArHHTHI, JIEKTPO-ABUTATENb,
YCKOPUTEIIH 3JIEMEHTapHBIX 4a-CTUL, UHIYKLIUOHHAs
nedb; ¥ ycIoBuil MX 6€30IacHOr0 MPIMEHEHNS B
MIPAKTUYECKOH KU3HU.

Pemenne pacu€THbIX 3amad  Ha IpPUMEHEHUE
dbopmyn Tembl «MarHuTHOE TONIE. DJEKTPO-
MarHuTHast UHIAYKIUS.

Pemenne kauecTBEHHBIX 33/1a4 C OITOPOi Ha
M3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (HHU3H-UeCKue
SIBIIEHHS TeMbI «MarauTHoe roje. DIeKTpOMarHuTHas
uHAYKIwsy. OnpeeneHie HalpaBieHHs BEKTopa
UHAYK-IUHU MarHuTHOI'O I10JI IIPOBOJAHUKA C TOKOM,
cuitbl Amriepa u cuiel Jlopenna. PacnoznaBanue
(hU3MYECKUX SBICHHUH B y4e0-HbIX ONBITaX U
OKpY>Karollei *HU3HHU: B3aHMO-




CTYHATEeJFHO B OAHOPOJHOM MarHUTHOM
roJie.

IIpaBuiio Jlenua.

MHayKTHBHOCTB. SIBJICHUE CAMOMHTYKITUH.
OJ1C camouHAyKIUH.

DHeprus MarHUTHOTO TIOJIST KATYIIKH C TO-
KOM.

DJIeKTpOMarHuTHoOE 1oJjie

JIeiCTBHE MarHUTOB, JICKTPOMarHUTHasl UH-
IyKLUsl, IEUCTBHE MarHUTHOTO TI0JIS Ha TIPO-
BOJHUK C TOKOM M JBMXKYIIUNCS 3apsiil.
AHanu3 3JIeKTPOMarHUTHBIX SIBJICHHUH C HC-
I10JIb30BaHUEM 3aKOHA 3JICKTPOMArHuTHOW UH-
JTKITAH.

OrnucaHue N3y4eHHbIX CBOICTB BEILIECTB U
3JIEKTPOMAarHUTHBIX SIBJICHUH C UCIIOJIB30Ba-
HUEM (PU3HMYECKUX BEIWYHMH: HHAYKIHS Mar-
HUTHOTO NOJIs, cuna Ammnepa, cuia Jlopenua,
WHIYKTUBHOCTH KATYIIKH, YHEPTHS JIEKTPH-
YECKOI'0 U MarHUTHOTO TIOJIeH

PA3JEJI 5. KOJIEBAHUSA U BOJIHBI (24 4)

MexaHu4ecKkne u
JJIEKTPOMAarHUTHEIE
kosrebanus (9 1)

KonebarenpHas cucrema. CBOOOAHBIE MeXa-
HHUYecKHe Konebanus. ['apMoHHIecKre Ko-
ne6anwus. [lepron, 9acToTa, aMILIUTyJa U
(haza xonebanuii. [IpyKHHHBIN MasTHHK.
MatemaTruieckuii MasiTHUK. Y paBHEHHE
rapMoOHHYecKux konebanuii. [IpeBparienue
SHEPTUH NP TAPMOHUIECCKUX KOJICOAHUAX.
KonebatenbHblii KOHTYp. CBOGOAHBIE dIICK-
TPOMArHUTHBIC KOHeGaHI/Iﬂ B HJICAJIbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXIY
MEXaHHYECKUMU U 3JIeKTPOMAarHUTHBIMH
konebanmsimu. @opmyrna ToMmcona. 3akoH
COXpaHEHHs PHEPTUH B HCATLHOM Koieba-
TEIILHOM KOHTYPE.

IIpoBeneHne KCIIEPIMEHTA: UCCIIEIOBAHNE 3a-
BHCHMOCTH NIEpHO/a MaJIbIX KOJIeOaHUH Tpy3a
Ha HUTH OT JUTMHBI HUTH ¥ MacCHI IPy3a; UC-
Clle0BaHNE MEPEMEHHOT0 TOKA B IIEMH U3 MO-
ClIeI0BaTEeNIbHO COEAUHEHHBIX KOHICHCATOPA,
KaTYILKU U Pe3UCTOpa.

OObsiCHEHHE OCHOBHBIX MPUHIIMIIOB IEHCTBUS
TEXHUUYECKHX YCTPONCTB, TAKUX KaK: 3JIEK-
TPUYECKUI 3BOHOK, T€HEpaToOp IEePEeMEHHOTO
TOKa, JIMHUHU 3JIEKTpOIepesiad; U YCIOBUH ux
6€3011acCHOTO IPUMEHEHUS B IPAKTHIECKOH
JKU3HU.

Pemienue pacuéTHBIX 3aJa4 C IBHO 331aHHOM
(hu3MUIEeCKOl MOJIETBIO C MCHOIB30BaHUEM OC-




Ipooonscenue

TemaTnuecknii

0JI0K, TEMA

OcHoBHOe coaAecpKaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH Yuyalmuxcs

IIpencrasnenne o 3aTyxaromux KojaeOaHH-
AX. BeIHYXIeHHBIE MEXaHHYIECKHE Koneba-
Husl. Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPO-
MarHUTHBIE KOJIeOaHUsL.

IlepemenHblit Tok. CHHYCOUAANBHBIN TIepe-
MEHHBIN TOK. MOIIIHOCTb IEPEMEHHOTO TO-
Ka. AMIUTUTYJHOE U AeHCTBYIOIee 3HaYe-
HUE CUJIBI TOKA U HAIIPSIKCHUS.
Tpauncdopmatop. [IponsBoacTBo, nepenaya
U NOTpeOIeHNe HEKTPUIECKOH YHEPTUHL.
DKOJIOTUYECKUE PUCKH IPH IPOU3BOACTBE
anexTposHeprun. KynpTypa nucnomnb3oBanus
3JIEKTPO3HEPIHHU B IOBCEAHEBHOMN JKU3HU

HOBHBIX 3aKOHOB M ()OPMYJI, OIIMCHIBAIOIINX
MEXaHHYECKUE U IIEKTPOMarHUTHbIE Koeba-
HUS.

OnncaHne U3y4eHHBIX MEXaHUUECKUX H JJIeK-
TPOMAarHUTHBIX KOJIEOaHUI C UCIIOIb30BaHIEM
(hU3MYECKUX BEIMYHH: IEPHUOA U JaCTOTa KO-
neGaHui, aMIIUTY A U pa3a KoebaHuid, 3a-
PSI M CHJIA TOKa B IPOLIECCEe TAPMOHHIECKHX
JIEKTPOMArHUTHBIX KOJIeOaHuUi.

Pemenne kauecTBEHHBIX 3a/1a4 C OTIOPOI Ha
N3y9IeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, OIHCHI-
BAIOLIMe MEXaHNYECKUE U IEKTPOMAarHUTHBIE
KoJIeOaHMSI.

Pabora B rpymnmax npy iaHUpOBaHUH, TIPOBE-
JICHUH ¥ HHTEPIIPETAIH PE3YIIbTATOB OIIbI-
TOB, M aHAJIM3€ JIOTIOTHUTEIILHBIX NCTOYHUKOB
nH(bOPMaIIUK IO TeMe

MexaHU4eCKHE B
3JIEKTPOMArHUTHBIC
BOJIHEI (5 1)

MexaHU4YeCKHe BOJHBI, YCIOBUS PacIpo-
crpanenus. [lepuoa. CkopocTb pacnpocrpa-
HECHHA U TJIMHA BOJHBI. Honepeqﬂble

Y IPOZIOJIbHBIE BOJIHBL MHTepdepeHims

1 TU(PaKIHsT MEXaHUIECKUX BOJH.

3ByK. CKOpOCTb 3ByKa. | pOMKOCTB 3ByKa.
Beicota Tona. TemOp 3ByKa.

OOBsiCHEHNE OCHOBHBIX MTPHUHIIUITOB JCHCTBHS
TEXHUYECKHX YCTPONCTB U TEXHOJOTHH, TAaKUX
KaxK: MySI)IKa.]'Il)HbIe I/IHCprMeHTbI, yanpa3By-
KOBasl IMarHOCTHKA B TEXHUKE U MEIUIMHE,
panap, paIuonpuéMHUK, TEICBU30p, aHTCHHA,
tenedon, CBU-neus; u ycinoBuii ux 6e3omac-
HOTO MPUMEHEHHS B IPAKTUYECKOH YKU3HH.




OeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3ITy-
YeHUsS AJIEKTPOMAarHUTHEIX BOJH. B3anmuas

opueHTalus BekTopoB E, B, v B aekTpo-
MarHuTHoi BoyiHe. CBONCTBA 3JIE€KTpoMar-

HUTHBIX BOJIH: OTPaKCHUE, [IPEIOMIICHUE,
HoJsIpr3anys, Audpaxuus, HHTepdepeH-
1. CKOPOCTb 37€KTPOMAarHUTHBIX BOJH.
[Ixana 31eKTpOMarHUTHLIX BoJH. [Ipume-
HEHHE 3IeKTPOMAarHUTHBIX BOJH B TEXHUKE
U OBITY.

IIpuHIMIIEl PagMOCBA3H U TEJIEBUACHUS.
Panunonoxanus.

DJIeKTPOMAarHUTHOE 3arpsiI3HEHHE OKPYXKalo-
el cpensl

Pemenne pacy€THBIX U KaUECTBEHHBIX 33734

C OIOPOii Ha N3yUYEHHBIE 3aKOHBI M 3aKOHO-
MEPHOCTH, OMUCHIBAIOIINE PACIPOCTPAHCHHE
MEXaHHYECKHUX U 3JICKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanue HHPOPMAIIMOHHBIX TEXHOJO-
THUI JJIs IONCKA, CTPYKTYPUPOBAHUS, HHTEP-
MIpeTaluy U IPEICTaBICHUS HHPOPMALUH IPU
IIOATOTOBKE COOOIICHHI 00 UCIOIb30BaAHNUN
9JIEKTPOMATrHUTHBIX BOJIH B TEXHHUKE.

VYyacTre B TUCKYCCHU 00 AJIEKTPOMArHUTHOM
3arps3HCHUH OKPY)KAIOIICH CPEIIBL.

PaboTa B rpynmnax npu miaHUpOBaHUH, IIPOBE-
JICHUW W UHTEPIIPETALNH PE3YIbTATOB OMBITOB
¥ aHaJIKM3€ JOMOJIHUTEIbHBIX HCTOYHHUKOB HH-
(dhopmanuu mo Teme

Onruka (10 1)

T'eomeTpuueckas ontuka. I[Ipsimonuneiinoe
pactpoCcTpaHEeHUe CBETa B OJJHOPOHON cpe-
nie. ToueuHsIit ncTouHuk certa. Jlyu cera.
OTtpakeHHe cBeTa. 3aKOHbI OTPA’KEHHUS CBe-
Ta. [locTpoenue n300paxeHui B IIOCKOM
3epKaie.

IIpenomienne cBera. 3aKOHBI PEIOMIICHUS
cBera. AGCOJIOTHBIHN ITOKa3aTelb mpeomie-
aus. [lonHoe BHyTpeHHEe oTpakenue. [Ipe-
JETbHBIN yroJ MOITHOro BHYTPEHHETO OTpa-
JKEHHS.

Hucnepcus cBera. CoXHbIH cOcTaB 6e7I0r0
cBera. L[Ber.

[IpoBenenne skcepuMeHTa: HaOIIOCHUE THC-
MIEPCUH CBETA; M3MEPEHHUE MOKa3aTels mpe-
JIOMJICHHSI CTEKJIa; UCCIIeJOBAHNE CBOWCTB
N300paKeHUH B JIMH3AX.

OOBsACHEHHE OCHOBHBIX MTPUHIIUITOB JICHCTBHS
TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTUH, Ta-
KHX KaK: OYKH, JIyIa, poToanmapar, mpoek-
[UOHHEIN amnmapat, MUKPOCKOTI, TEJIECKOTI,
BOJIOKOHHAS ONITHKA, TU(PPAKIOHHAS PEIIET-
Ka, NOJISIPOU; U YCIIOBUH HX O€30IacCHOT0
MIPUMEHEHHS B PAKTUYECKOM KU3HU.
Pewmenne pacu€THbIX 3a1a4 ¢ ABHO 33aHHOMN
(hu3UIeCcKOr MOJIENEIO C UCTIOJIL30BAHUEM OC-




Ipooonscenue

TemaTnuecknii

0JI0K, TeMa

OcHoBHOe CcoaAecpKaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH Yyalmuxcs

Cobwuparommue ¥ pacceuBaroIye JNH3EL.
Tonkas nuH3a. POKyCHOE pacCTOSHUE U
onTHYeCKas cuiaa TOHKOM JuH3bl. [locTpoe-
HHUE N300paKeHUH B COOMPAIOIINX U pacce-
UBAOIUX JuH3aX. PopMyiia TOHKOH JIUH-
3bl. YBEIMUCHUE, JaBaeMOe JIMH30H.
IIpenens! NpUMEHUMOCTH F€OMETPUUYECKOM
OIITHKU.

BonnoBas ontuka. UHTEpdepeHnus ceTa.
KorepenTrplie ucrounuku. Y cinoBus Habmo-
JICHUsI MAKCUMYMOB ¥ MHHIMYMOB B UHTEp-
(epeHIIMOHHOI KapTHHE OT IBYX CHH(]a3-
HBIX KOT€PEHTHBIX HCTOYHHKOB.
Hudpaxums csera. AudpakunonHas pemér-
Ka. YcnoBre HaOIIOAeHNS TJIaBHBIX MAKCH-
MYMOB IIPH MTaICHUH MOHOXPOMAaTHIECKOTO
CBeTa Ha AN(PPAKIHOHHYIO PEIIETKY.
[longpuzanus ceeta

HOBHBIX 3aKOHOB M ()OPMYII T€OMETPUIECKOH
OTITHKU.

ITocTpoenue u onucaHne H300paxKeHHs, CO3-
JIaBaeMOTO IIJIOCKUM 3€PKaJIOM, TOHKOI JIH-
30H.

Pacrio3HaBaHue GpU3NUECKUX SIBICHUH B OIIBI-
Tax M OKPYIXKAIOIIEeH )KU3HU: IPSIMOIMHEHHOE
pacIpocTpaHEeHUE CBETa, OTPaXKEHHE, IPEIOM-
neHue, uaTepdepeHIys, TMPPaKIys U MO -
pH3aIHs CBETA, TUCIEPCHs CBETA.

AHanu3 ONTUYECKUX SIBIEHUN C UCIIONb30Ba-
HHEM 3aKOHOB: 3aKOH TPSIMOJIMHEHHOTO pac-
MPOCTPAHEHNS CBETA, 3aKOHBI OTPAKEHHUS CBe-
Ta, 3aKOHBI IIPEJIOMIICHUS CBETA.

OmnncaHne ONTHYECKUX SIBIICHUH C UCIIONB30-
BaHHEM (H3MYECKUX BENUYHH: (POKyCcHOE pac-
CTOSAHHEC U OIITHYCCKAsA CHJia JIMH3bI

PA3/IEJI 6. OCHOBbI CHELIMAJIbHOM TEOPUHA OTHOCUTEJIBLHOCTH (4 u)

OcnoBel CTO (4 u)

I"paHuLIbI IPUMEHUMOCTH KIaCCHYECKOH
mexaHuku. [locTynatsl cenuanbHOM Teopun
OTHOCHUTEJILHOCTH: MHBAPHUAHTHOCTH MOJYJISt
CKOPOCTH CBE€Ta B BaKyyMme, IPUHLUI
OTHOCHTEJILHOCTH DHHINTCHHA.

Perienne kauecTBEHHBIX 33124 C OMOPOM Ha
M3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (HU3H-UeCcKue
siBiteHus 10 TeMe «OcHoBel CTOy. Mcnons3oBanne
WH(QOPMAIIMOHHBIX TEXHOJIOTUH IS TIOMCKA,
CTPYKTYpPHUPOBAHUS,




OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3a-
ME/JICHHE BPEMEHH M COKPAICHUE JUTHHBI.
DHeprust ¥ UMIYJIbC PEISTUBUCTCKON Ya-CTHIIBL.

CBs13b Macchl ¢ 3HepFHefI 1 UMIIYJIbCOM pe-
JISTUBUCTCKOM YaCTHUIIBI. BHCpFI/Iﬂ TIOKO4A

HHTEpIPETalnK U PEeICTaBIeHUs HHpOpMALU
MIPU TOATOTOBKE COOOIICHHI

0 TpaHHIaX IPUMEHUMOCTH KIaCCHYECKOit
MexaHukH B ocHoBax CTO

PA3JEJI 7. KBAHTOBAS ®U3UKA (15 4)

DJIeMeHTHI KBaHTO-
BOI1 ontuku (6 4)

®otonsl. Popmyna [Tnanka cBs3u 3HEprun GOTOHA
C €ro 4acTOTOi. DHeprus u UMITyIbC HOTOHA.

OTkpeiTHE U HecnenoBanue Gotoaddexra.
Omneprtel A. I'. Croneroa. 3akoHs! GpoTo-3ddekra.
VYpaBuenune DitHmreiiHa 11t pororddexra.
«KpacHas rpannna» ¢poro-addekra.

Jasnenune ceera. Onbithl [1. H. JleGenena.
Xumuyeckoe JIeHCTBUE CBETa

OOBsiCHEHHE OCHOBHBIX IIPHHIIAIIOB JIEUCTBUS
TEeXHUYIECKHUX yCTPOUCTB, TAKHX KaK: (POTOIIIEMEHT,
(hoTomaTuyK, CoMHEeUHas O6aTapesi, CBETOAUOM; 1
YCIIOBHH HX Oe30I1ac-HOro IIPHMEHEHUS B
MpaKTHYECKOM XU3HU. Pemenne pacu€THbIX 3a1a4 C
SIBHO 3JITaHHOH (PU3MYECKON MOJIENBIO C
HCIIOIb30BaHHEM OCHOBHBIX 3aKOHOB ¥ (hOpPMYT
KBaHTOBOW ONTHUKH.

Pemenne kauecTBEHHBIX 337124 C ONOPOi Ha
M3y9IeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBaHTO-BOM
OITHKH.

Pacno3naBanue GpU3MYECKUX SABICHUH B y4eO-HBIX
ombITax: (POTOINEKTPUIECKUiT 3P PEKT, CBETOBOE
JIaBJICHUE.

OnucaHue U3y4eHHbIX KBAHTOBBIX SBICHUN

U TIPOIIECCOB C UCIIOIB30BAHMEM (YU3MIECKUX
BEJIMYHMH: CKOPOCTB 3JIEKTPOMAarHUTHBIX BOJH, JJIMHA
BOJIHBI ¥ 4aCTOTA CBETA, SHEPTUsL U UM-ITYJIbC (POTOHA




Ipooonscenue

TemaTnuecknii

0JI0K, TEMA

OcHoBHOe coaAecpKaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH Yuyalmuxcs

CrpoeHue aroma
(4w

Mopens aroma Tomcona. OmnbiTsl Pesep-
¢dopna no paccessHuto O-yactui. [Tnanerap-
Hast MmoJiess aroma. [loctynatsl bopa.
W3inyyenue u norioieHne GOTOHOB IPU
Hepexo/ie aToMa ¢ OJHOT'O YPOBHS SHEPIUU
Ha qpyroit. Bugpl cnextpoB. Crektp ypoB-
Hel SHepruM aToMa BOJOPOAA.

BonnoBsle cBoiicTBa yactul. BoHsl ne
Bpoitnsa. KopryckynsapHo-BoHOBOM fya-
JI3M.

CIioHTaHHOE M BEIHYKICHHOE H3Ty4IeHHE

IIpoBeneHne sKcriepuMeHTa: HaOIIIOICHUE JIH-
HENYaToro CHeKTpa.

OOBsiCHEHHE OCHOBHBIX IIPHHIIAIIOB JIEUCTBUS
TEXHUYECKHX YCTPONCTB, TAKUX KaK: CIIEK-
TPOCKOII, JIa3ep, KBAHTOBBIN KOMIIBIOTED;

U yCJIOBHIl nX 0€30IacHOT0 MPUMEHEHHS

B MIPAKTUYECKON KHU3HU.

Pemenne kauecTBEHHBIX 3a/1a4 ¢ OTIOPOI HA
M3y9YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pu3u-
4geckue SBIeHuUs 1o TeMe «CTpoeHne aToMay.
PacniozHaBaHue hU3NUECKUX SIBICHUHN B yueO-
HBIX OTIBITaX: BO3HNKHOBEHHE JIMHEIYaToro
CIIEKTpa.

AHany3 KBaHTOBBIX IIPOLECCOB U SBICHUI

C UCTIONB30BaHUEM ITOCTYNaToB bopa

ATOMHOE A1IpO

(59)

DKCIEePUMEHTBI, JOKa3bIBAOLINE CIIOXK-
HOCTB cTpoeHus siapa. OTKPBITHE pagroak-
tuBHOCTH. OmbITEI Pe3epdopaa mo onpene-
JICHHIO COCTaBa PaJIMOaKTUBHOTO H3JIyye-
uust. CBolicTBa anbda-, 6eTa-, raMma-u3-
JIyYCHUSL. Brnusnaue PaaroOaKTUBHOCTHU

Ha )KUBBIE OPTaHU3MBL.

OTkpeiTHE IPOTOHA U HeliTpoHa. Hyxnon-

Hasl Mozieltb siipa Ieiizen6epra—LlBaneHko.

[IpoBeneHne yueHU4eCKOro SKCIeprMeHTa:
HCCIIeJOBaHUE TPEKOB YACTHUIL (110 TOTOBBIM
¢dororpadusim).

OOBsACHEHHE OCHOBHBIX MTPUHIIUITOB JCH-
CTBUS TCXHHUUYCCKUX yCT‘pOi’ICTB, TAaKHUX Kak:
JI03UMETp, Kamepa Buiibcona, siaepHbIit
peakTop, aToMHast 60M0a; 1 yCIIOBUH MX
6€3011acCHOTO IPUMEHEHUS B IPAKTHIECKON
JKU3HU.




3apsn sapa. MaccoBoe yucio siapa. M30-Tonsl.

Anbda-pacma. DNeKTPOHHBIH U TTO3UTPOH-HEIH
Oera-pacnan. ['aMmma-n3nydenue. 3a-KoH
PagroaKTHBHOTO PacIaja.

OHeprus CBSI3U HyKIOHOB B siIpe. SIaepHble CUIIbL.
Jedekt maccol sapa.

SnepHsle peakuuu. JlegeHue u CUHTE3 A1ep.

Snepuslii peakrop. TepMosaepHbIi CUHTES.
IIpo6neMbI U IEPCHIEKTUBHI SACPHOM YHEP-TETUKH.
DKOJIOTHYECKHE acleKThI sIIePHON 3HEPreTUKH.

DneMeHTapHbIe YacTUIBL. OTKPHITHE MTO3H-TPOHA.

Mertop! HAOIIOICHUS U PETHCTPALIIH e~
MEHTApHBIX JaCTHUII.

DyHIaMEHTaIbHbIE B3aUMOAEHCTBHUS.
EnuHCTBO (M3M4ecKoil KapTHHBI MUpa

Penienne kauecTBEHHBIX 3a/1a4 C OIOPOH Ha
U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH M (pU3H-uecKue
SIBIICHUA 110 TeMe «ATOMHOE 1po». PacniozHaBanue
(hU3MYECKUX SBJICHHH B y4e0-HBIX ONbITaX U B
OKpY>Karollel KH3HU: eCTe-CTBEHHAs U HCKYCCTBEHHAs
panuoakTUBHOCTh. ONHCaHNE U3yYCHHBIX KBAHTOBBIX
SIBTICHHUH U TIPOIIECCOB C UCIIOIb30BAHMEM (DU3HMIECKIX
Be-JIMUMH: IEPUOJ OTypaclaja, S3Heprus CBsI3U
ATOMHBIX sIIIEP.

AHanm3 IpoIeccoB U SBJIECHHH C HCII0JIb30Ba-HUEM
3aKOHOB M IIOCTYJIATOB: 3aKOH COXpaHe-HUs
3JIEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHe-HHs
MaccoBOT'0 YHCIa, HOocTynathl bopa, 3a-KoH
PaanoaKTHBHOTO pacnaja. Mcnonp3oBanue
MHGOPMAIIMOHHBIX TEXHOJIO-THH JUIS OKCKa,
CTPYKTYPHPOBAHUS, HHTEP-TIPETAIUY U MTPEICTABICHUS
WHQOPMAIIH TP MOTOTOBKE COOOLICHUH O
MPUMEHEHHH 3aK0-HOB KBAHTOBOH (DM3HMKHU B TEXHUKE U
TEXHOJIO-THSIX

PA3JEJ 8. 9JIEMEHTBI ACTPOHOMUHU "

ACTPO®U3UKH (7 u)

DJIeMEHTBI
acTpoH3nKH

(79)

Oransl pa3BuTus actponomu. [lpuknannoe
U MHUPOBO33PEHYECKOE 3HAUYEHHUE ACTPOHO-MUM.

Bun 3Bé3nHoro Heb6a. Co3Besnus, sipKue 3BE3BL,
IUTAHETHI, MX BUAUMOE JBHKeHne. ColtHeuHas
cucrema.

[MoaroroBka cooOIIEHNIT 0 METOIAX MOTy4Ye-HUs
Hay4YHBIX aCTPOHOMHUYECKUX 3HAaHUH, OT-KPBITHSX B
COBpEMEHHOM acTpOHOMHH. BhInonHenune 3a1aHuid,
MIPOBEPSIOIINX BIIaJe-HUE OCHOBOIIOIATAIOLIMHU
ACTPOHOMHUYECKHMU ITOHATUSAMH, TI03BOJISIOIINMH
XapaKkTepHu3o-




OkonuaHue

TemaTnuecknii
0JI0K, TEMA

OcHoBHOe cojJepikaHue

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH yYuamuxcs

Comnnne. ConHaeyHas akTUBHOCTE. McTou-

HuK Heprun ConHua u 3BE31. 3BE3 b,

X OCHOBHBIE XapaKTepUCTUKU. [lmarpamma
«CTIEKTPAIIBHBII KJIACC — CBETUMOCThY.

3BE3 bl IIaBHOM MOCIEA0BATEILHOCTH.
3aBHCHUMOCTh «Macca — CBETHMOCTDY

IUIs1 3BE311 TJIABHOM OCIIEI0BATEILHOCTH.
Baytpennee crpoenue 38é31. CoBpeMeHHBIE
MPEJICTABIICHUS O IPOUCXOXKJIEHUU U IBO-
morru CoJTHIIA ¥ 3BE31. DTarbl )KU3HA

3BE3I.

Mueunsiit [1yte — Hama ["anaxtuka. [Tonoxenne
u aemwxenne Comnua B [Namak-tuke. TUrsl
rajakTuk. PanuoranakTuku

U KBazapbl. YEpHBIE OBIPHI B siIpax rajak-THK.

Bcenennas. Pacmmpenne Beenennoii. 3akon
Xab6ma. Pazoeranne ramakruk. Teopust bonbmroro
B3pbIBa. PeMKTOBOE U3-TydeHHE.

Macmrabnas cTpykTypa Beenennoii. Merta-
TajgaKkTHKa.
Hepeménnsie npo6iieMbl aCTpOHOMUHU

BaTh MIPOIIECCHI, IPOHCXOAALINE B 3BE31AX,

B 3BE3AHBIX CUCTEMAX, B MEXTAIAKTUIECKON CpEAE;
JIBIDKEHME HEOSCHBIX TEJI, SBOIIOIIUIO 3BE3 U
Bcenennoii.

[poBeneHue HAOIIOCHHI HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX TPUIIOKCHUH IS
OTIpeIeNICHUS TIOJIOKEHHSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OC-HOBHbIE co3Be3/1usi CeBepHOro
MOJTYIIAPUS U APKHE 3BE3BI.

[poBenenne HabmroneHN B Teneckon JIyHsI,
mianetT, Maneunoro [lytu




OBOBIIAIOINEE NIOBTOPEHUE (4 4)

Cucrtemarusaius
u 000011IcHIE
MarepHaia Kypca
¢bmukn (4 1)

Posb pu3MKH U aCTPOHOMHHU B SKOHOMHUYE-
CKOM, TEXHOJIOTHICCKOM, COLIMAIBHON U
STUYECKOH chepax AesITeNbHOCTH YeI0BEKa,;
POITb ¥ MecTO (DM3HUKU M aCTPOHOMUH B CO-
BPEMEHHOM Hay4HOU KapTHHE MUpPa; POJIb
¢usnyeckoit Teopun B GopMUpOBAHUT
TIPECTaBICHUH O (U3NUECKON KapTHHE MU-
pa, MecTo (hU3UIECKOIl KapTHHBI MUpa B
00IIeM psily COBPEMEHHBIX €CTECTBEHHO-Ha-
YUHBIX IIPEACTABICHUI O IPUPOJE

VYuacrtre B AUCKYCCUH O POIH HH3HUKH U
aCTPOHOMHH B Pa3IMYHBIX cepax AesTebHO-
CTH YeJIOBEKa.

[oaroroBka cooOmieHwit 0 MecTe GpU3HIECKOM
KapTUHBI MUpPa B PSTy COBPEMEHHBIX TPEIT-
CTaBJICHUH O IPUPOJIE.

Brimonnenne yqaeOHbIX 3a1aHUH, JEMOHCTPH-
PYIOIIAX OCBOCHHE OCHOBHBIX MMOHATHH, HU3H-
YeCKUX BEJIMYMH U 3aKOHOB Kypca (Qu3nku
10—11 xmaccoB

Pe3eps (3 4)




