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MMOACHUTEJBHAA 3AIIMCKA

Pabouas mporpamma mo yueOHOMYy mnpeamery «PH3UKa» OCHOBHOW 00pazoBaTeIbHOM
pPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBaHus pa3padoTaHa B COOTBETCTBUU C HOPMATUBHBIMU
JIOKyMEHTaMHU:
®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanuny;

— @enepa’dbHBII TOCYAaPCTBEHHBIH 00pa30BaTEIbHBIM CTAaHAAPT CPEIHETO OOIIEro
oOpa3oBanus (yTBep)KIeH NpukazoM MuHucTepcTBa mpocBenieHuss Poccuiickoit
Oenepannu ot 31.05.2021 Ne 287 «O06 yrBepkaeHuu ¢eaepaabHOTO ToCyAapCTBEHHOTO
00pa30oBaTeNbHOTO CTaHAapTa CcpeaHero oobmero obpa3zoBaHus", 3aperuCTPUPOBAH
05.07.2021 Ne 64101);

— IlIpuxaz MunucrepctBa npocsemieHus Poccuiickoin @enepanun ot 22.03.2021 Ne
115 "O6 yrBepxkaenuu llopsiaka opraHu3ali M OCYLIECTBICHUS 0Opa3oBaTENIbHON
JeSITETLHOCTH 10 OCHOBHBIM 0011€00pa3oBaTeNbHBIM MPOTrpaMMaM - 00pa30BaTEIbHBIM
mporpaMMaM Ha4aJlbHOTO OOIIEero, OCHOBHOTO OOIIET0 M CPeTHEro o0Iero oopazoBaHus"
(3apeructpuponan 20.04.2021 Ne 63180);

— IIpuka3 MunucrepctBa npocseuienus Poccutickoii @enepaunu ot 20.05.2020 Ne
254 "OO6 yrBepxkaeHWH (eneparbHOTO TMEpeyHs YYEeOHHMKOB, JOMYIIEHHBIX K
UCIOJIb30BAaHUIO TP  pealu3alMy HUMEIOUIMX TOCYJapCTBEHHYIO  aKKPEIUTALUIO
00pa30BaTeNbHBIX MPOTrPaMM HAYAJIBHOTO 00IIEro, OCHOBHOTO OOIIET0, CPEAHEr0 00IIEero
00pa30BaHUsl OpPraHU3alUSAMH, OCYLIECTBIISIIOIIUMHU 00pa30BaTENIbHYIO JAEATENIbHOCTD"
(Bapeructpuponan 14.09.2020 Ne 59808, ¢ U3BMEHEHUSMH U JTOTIOTHEHUSIMH );

— IloctanoBnenue ['7aBHOrO rocyaapcTBEHHOro caHUTapHoOro Bpada P® or
28.09.2020 N 28 "OO6 yrBepxaenun canutapHbix npasui CIT 2.4.3648-20 "CanutapHo-
SMUJIEMHOJIOTHYECKHE TPeOOBaHUS K OPraHU3allUsIM BOCHHUTAHUSA U OOYYEHHUs, OTAbIXa U
03710pOBJIeHUs AeTeit u monoaexu" (3apeructpupoBano B Munrocte Poccun 18.12.2020 N
61573);

— IlocranoBnenue I'7aBHOro roCyZapCTBEHHOro caHMTapHOro Bpaya P® ot 28
suBapst 2021 r. N 2 "O6 yTBepxaeHuu canuTapHsix npasuwi U HopM CanlluH 1.2.3685-21
"I'urueHnveckrie HOpPMAaTUBbI W TpeOOBaHMUS K OOecHedyeHHto 0e30MacHOCTH U (WIIN)
0e3BpeTHOCTH /IS YesioBeKa (haKTOPOB Cpeibl OOMTaHUA'";

— IlpumepHas ocHoBHasg oOpa3oBaresibHasi MpPOrpaMMa CpPEIHEro  OOILero
oOpa3oBaHus (000peHa pemeHneM (eiepaabHOro yueOHo- METOAMYECKOT0 00bEeJUHEHUS
o o0miemy oopazoBanuto, mpotokoi Ne 1/22 ot 18.03.2022);

— IlpumepHas mnporpamMma BoOCIUTaHHs, oOj00peHa pemeHueM (enepaabHOTO yueOHO-

METOAMYECKOT0 00BENHEHHS 110 CpeHEMY 00pa3oBaHMIO (TpoTokoa oT 2 uroHs 2020 r. Ne



2/20);

— 3akon PecnyOmuku Kapemusi or 20 nexabps 2013 roma Ne 1755-3PK "O6
obOpazoBaHuun" (C UBMEHEHUSIMHU U JOTIOJTHEHUSIMH);
—  VYcraB MOY «Cpennss mkosa Nod4dy;

—  VYuebnsiit mman MOY «Cpennsist mkona Ne 44y,

Pabouast mporpamma o ¢u3rKe Ha YpOBHE OCHOBHOTO CPEIHETO 00pa30BaHMsI COCTABIICHA
Ha OcHOBe TpeOoBaHUWII K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHOW IMPOrpamMMbI
cpeanero oOmiero oOpa3oBaHusi, TpeAcTaBIeHHBIX B derepalbHOM TroCynapCTBEHHOM
00pa3oBaTeibHOM CTaHJApTe€ CpeJHero oO0mero oOpa3oBaHUs, a TakKe Ha OCHOBE
XapaKTEPUCTHKH TUIAHUPYEMBIX PE3yJIbTaTOB JYXOBHO-HPABCTBEHHOT'O Pa3BUTHSI, BOCITUTAHUS U
COLIMAJIN3ALIMU 00YYaIOIINXCS, TPEIICTaBIeHHON B [IpMepHO# mporpaMme BOCITUTAHUSI.

[IporpammMa 1o  ¢u3uMke  oOTpakaeT  OCHOBHBIE  TpeboBanus  DemepalibHOTO
rOCyJAapCTBEHHOTO 00pa30BaTEIBLHOIO CTAaHIaPTa CPETHETO 00IIero 00pa3oBaHus K INYHOCTHBIM,
METANPEIMETHBIM M MPEIMETHBIM pe3yJibTaTaM OCBOCHHUS 00pa30BaTEbHBIX IMPOrpaMM U

COCTaBJICHA C YUYETOM.
OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «®U3UKA»

Kypc ¢wusukn — cucremooOpa3yromuii I €CTeCTBEHHO-HAYYHBIX YYeOHBIX
MPEIMETOB, MOCKOJIbKY (PM3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIICHUM,
M3y4yaeMbIX XUMUEH, Onoiorueit, actpoHoMueit u pusnueckoit reorpapueit. Puznka —
9TO NpPEeAMET, KOTOPbIH HE TOJBKO BHOCHUT OCHOBHOM BKJaJ B €CTECTBEHHO-HAYy4YHYIO
KapTUHY MHpa, HO U IPEIOCTaBIsieT HanboJiee siCHble 00pa3lbl MPUMEHEHUsI HAy4YHOI'O
METO/la MO3HaHUsA, T € Cloco0a MOJy4YeHUs! JOCTOBEpPHBIX 3HaHMU O mupe. Hakoner,
¢u3uKka — 3TO TpeaMeT, KOTOPBIH Hapsly € JPYTMMH €CTECTBEHHO-HAayYHBIMHU
npeAMeTaMM JIOJDKEH J1aTh IIKOJbHUKAM IMPEJCTaBICHUE 00 YBJIEKATEIbHOCTH HAyYHOTO
HCCJIEIOBAHUS U PAJIOCTH CAMOCTOSITEIBHOIO OTKPBITHS HOBOT'O 3HAHUS.

Onna w3 THaBHBIX 3a7ad  (u3nueckoro oOpa3oBaHUs B CTPYKType OOIIero
00pa3oBaHUs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOI I'PaMOTHOCTH U UHTEpeca
K HayK€ Y OCHOBHOM Macchl 00yYarolnXcs, KOTOpbI€ B JajbHENIIeM Oy1yT 3aHATHI B
caMbBIX pa3HO- O00pa3HbIX cdepax naearenbHocTH. HO He MeHee BakHOW 3amaueit
SIBJISIETCSI BBISIBJIEHUE U ITIOITOTOBKA TAJIAHTIMBBIX MOJIOABIX JIFOAEH 11 IPOAOJDKEHUS
oOpa3oBaHusT © JajibHEWIEeW mnpodecCUOHATBHOU IeSTEIPHOCTH B  o0JlacTu
€CTECTBEHHO-HAYYHbIX MCCIEJOBAHMA M CO3JaHUM HOBBIX TexHoaorui. CoriacHo

OPUHATOMY B MCKJIYHA POAHOM COO6IJ.ICCTB€ OnpcaACJICHULO, «ECTCCTBCHHO-Hay‘-IHaH



rPaMOTHOCTh — OTO CIIOCOOHOCTH 4YEJIOBEKAa 3aHUMaTh AaKTUBHYIO TPaXKIaHCKYIO
MO3UIIMIO TIO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHU
HayKaMH, ¥ €r0 TOTOBHOCTh HHTEPECOBATHCSI €CTECTBEHHO-HAYYHBIMHU HUAesIMHU. HaydHo
IPAaMOTHBIN YEJIOBEK CTPEMHUTCS Y4acCTBOBAaTh B apryMCHTHPOBAHHOM OOCYXICHUH
npoOJieM, OTHOCSIIUXCSI K €CTECTBEHHBIM HAayKaM W TEXHOJIOTHSIM, YTO TpeOyeT oT
HETO CJIEIYIOMMNX KOMIIETEHTHOCTEH:
—HaY4YHO OOBSICHATH SIBJICHUSI,
—OIICHUBATh M MIOHUMAaTh OCOOCHHOCTH HAYYHOT'O HCCIICJIOBAHUS,
—HWHTEPIPETUPOBATH JAHHBIC U UCIIOJIb30BATh HAYUHBIC JIOKA3aTEILCTBA JJIS TOTYICHHUS
BBIBOJIOB.
N3ydenne ¢pu3uku CriocOOHO BHECTH PEIIAIONINI BKJIa] B (OPMUPOBAHHE

€CTECTBCHHO-HAYYHOUW I'PaMOTHOCTH OOYYaFOIITUXCSI.

HEJI N3YYEHUA YUEBHOI'O IIPEJIMETA «®HU3UKA»

— (hopMUpOBaHME MHTEpEca M CTPEeMJICHHs OOydyarolIMXCsl K HaydyHOMY H3YYEHHUIO MPUPOJBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE TMPENCTaBICHHWH O HAayyHOM METOJAe TO3HaHUsA W  (popMupoBaHHe
UCCIIEI0BATEIbCKOTO OTHOILIEHHS K OKPY)KAIOLUM SIBJICHUSIM;

— (hopMUpOBaHME HAYYHOIO MHPOBO33PEHMS KaK pe3yibTaTa H3y-4eHHsS OCHOB CTPOCHHS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

— (opmupoBaHuEe yMEHHI OOBSACHATH SIBICHHS C HUCIHOJb30BaHUEM (PU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIIbCTB;

— (hopMUpOBaHME MPEICTABICHUNA O POJIU (PU3UKHU AJS PAa3BUTHUS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI.

JlocTHKeHHe ITUX LesIel 00eCTIeunBaeTCs PELICHUEM CIEeIYIOINX 3a1a4 B IPOLEcce U3YUEeHUs

Kypca (U3MKH Ha ypOBHE CPEIHEro 001Iero oopa3oBaHUs:

— npuoOpeTeHne CUCTEMBbI 3HAHUI 00 001INX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYasi MEXAHUKY, MOJEKYJISAPHYIO (PU3UKY, 3JIEKTPOAMHAMMKY, KBAHTOBYIO (U3HUKY H
AIIEMEHTHI acTPODU3UKH;

— (opMUpOBaHME YMEHUN NMPUMEHSATh TEOPETHUECKUE 3HAHMS JUISI OOBACHEHHS (PU3UUECKUX
ABJICHUH B TIPUPOJE U JUISl IPUHATHS PAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

— OCBOCHME CIOCOOOB pEIIEHUs Pa3IM4YHBIX 3a/a4 C SBHO 3aJlaHHOM (HU3UYECKOl MOJENbIOo,
3a7jad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3JaHHe (U3NYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSM 3aJjauu;

— NOHMMaHHe (U3NYECKUX OCHOB M MPHUHLUIIOB JACUCTBUS TEXHUYECKUX YCTPOWUCTB H

TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHHS HA OKPY>KAIOIIYIO CPENY;



— OBJIQJICHUE METOJaMU CaMOCTOSATEIbHOTO IUIAHUPOBAHHUS U MPOBEACHUA (UINYECKUX
DKCIIEPUMEHTOB, aHaIW3a M HHTEpHpeTanuu HH()OpPMAIMH, ONPEAeTCHHUS TOCTOBEPHOCTH
IIOJIyYEHHOT'O pE3yJIbTaTa;

— CO3J]aHHe YCJIIOBUH AJIsl Pa3BUTHUSL YMEHUN IPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOM

JACATCIIbHOCTH.

MECTO YUEBHOI'O I[IPEAMETA «®U3UKA» B YYHEGHOM ITJIAHE

B cootBerctBun ¢ PI'OC OO0 dusuka siBiseTcst 00s13aTEIBLHBIM MMPEIMETOM Ha YPOBHE
OCHOBHOTO o00miero oOpa3zoBaHus. JlaHHas mnporpamMma NpeayCMaTpUBaeT H3y4YCHHUE
¢bu3uku Ha 6a30BOM ypoBHE B 00bEMe 1344 3a TaBa roma oOydeHus o 2 4 B Heelro B 10

u 11 knaccax.
10 xmacc — 68 yacoB (34 y4eOHBIX HEJENn)

11 xmacc — 66 gacoB (33 yueOHBIX HEJICIH)

Pabouas nporpamma opueHTHpOBaHa Ha pabOTy ¢ yueOHUKaMHU:

1. Mskumes I'.4., ByxoBues b.b., Corckuit H.H. nox pen. [lapdentseroit H.A.
®wusuka 10-i kmace, - M.: [Ipocsemenue, 2019 .
2. Msxumes I'.41., ByxoBues b.b., Corckuit H.H. mox pex. [lapdpentreroii H.A.

O®wuzuka 11-it kmace, - M.: [Ipocsemenue, 2019 r.

Peanuzanus oGpa3oBarenbHOW NHporpaMMbl WIM €€ YacTed BO3MO)KHAa C MPUMEHEHHEM
AJIEKTPOHHOI'O O00yuYeHUs, AMCTAHIMOHHBIX O0pa3oBaTENbHBIX TEXHONOTUH. OpraHuzanus
y4eOHBIX 3aHATUH C HCHOJIb30BAHMEM JUCTAHIMOHHBIX OOpPa30BaTEIbHBIX TEXHOJIOTHH
OCYILECTBIISIETCS B COOTBETCTBUU ¢ «IlosokeHneM 00 271eKTPOHHOM 00yYEHHH U UCIOJIb30BaHUN
JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH MpU pean3alinun 00pa30BaTEIbHBIX POrpaMM»»
MOV «Cpennsta mkomna Ne 44y,

[ludpossie oOpazoBaTenbHBIE pEeCypchl M OHJAMH IUIaT(OPMBI, MCIOJb3YyeMbIE IpH
MPUMEHEHHE AJIEKTPOHHOTO 00yYeHHUE U TUCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH:

1. sxuacc.py Skimacc TMCTaHIIMOHHBIN TPEHUHT AJIs MIKOJLHUKOB

2. https://resh.edu.ru/ Poccuiickast 371eKTpOHHAS IIKOJIA

3. https://school.karelia.ru/auth/login-page bapc Be6 oOpa3oBanue. D1eKTPOHHBIC THEBHUKU

U KypHaJbI

4. https://zoom.us/ru-ru/meetings.html Zoom Ownnaita koHbepeHIHHI

5. https://vk.com/ CounansHas cetb BKOHTaKTE



https://yandex.ru/search/?text=%D1%8F%D0%BA%D0%BB%D0%B0%D1%81%D1%81.%D1%80%D1%83&lr=2&clid=2270455&win=400&src=suggest_Reformulation
https://resh.edu.ru/
https://school.karelia.ru/auth/login-page
https://zoom.us/ru-ru/meetings.html
https://vk.com/

https://www.google.com/url?g=http://schoolollection.edu.ru  Eaunas xoiiekmuss u(POBBIX

00pa30oBaTeNIbHBIX PECYPCOB.


https://www.google.com/url?q=http://schoolollection.edu.ru

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI YYUEBHOTI'O
MPEAMETA «®U3UKA» HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUSI (BA30BbBIi1 YPOBEHD)

OcBoenue yueOHoro nmpeamera «du3nka» Ha YpoBHE CPEAHETO 00111ero 00pa3oBaHus (0a30BbIi
YPOBEHB) JIOJDKHO OOECIeUMBATh JOCTHIKEHHUE CIEAYIONUX JIMYHOCTHBIX, METAMPEAMETHBIX U

NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VIJIBTATHI

I'pasicoanckoe socnumanue:
— ¢(hOpMUPOBAHHOCTH T'PAKJAHCKOH MMO3UIH 00YJAFOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBa;
— MPUHATUE TPAJAULMOHHBIX OOLICUYETOBEUECKUX T'yMaHHUCTHYECKHMX M JEeMOKPAaTHYECKHX
IICHHOCTEIA;
—TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpEcax TIpakJaHCKOro oOOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIIEHUHU B IIKOJIE U JETCKO-FOHOIIECKUX OPTaHU3aLUsIX;
— YMEHHUE B3aUMO/ICHCTBOBATH C COLIMATBLHBIMUA HHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIUIMU
Y Ha3HAuYEHUEM;
— T'OTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM AECATEIBHOCTH.
Ilampuomuueckoe éocnumanue:
— ¢(hOpMUPOBAHHOCTb POCCUICKOMN Tpa’kAaHCKOM HIEHTUYHOCTH, TATPUOTU3MA,
— [ICHHOCTHOE OTHOLIEHHE K FOCYIapCTBEHHBIM CUMBOJIAM; JOCTH)KEHUSAM POCCHUMCKUX YYEHBIX
B 00J1acTH (PU3UKH U TEXHUKE.
/lyxoeéno-upascmeennoe éocnumanue:
— ¢(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOT'O TIOBEJICHHUS;
— CIIOCOOHOCTh OIIEHHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEIbHOCTH YUEHOTO;
— OCO3HaHME JIMYHOTO BKJIAJIa B IOCTPOSHNE YCTOMYMBOIO OYAyILEro.
Icmemuueckoe 6ocnumanue:
—3CTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYAs ICTETHUKY HAy4YHOIO TBOPYECTBA, IMPUCYILETO
buznyeckoil Hayke.
Tpyooeoe socnumanue:
— WHTEpeC K pa3INuHbIM chepaM NpodecCuoHaNbHOM eI TeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOM M TEeXHUKOW, yMEHHE COBEpIlaTh OCO3HAHHBIH BbIOOp Oyaymiei mpodeccun u

PCaIN30BBIBATH COOCTBEHHEIC JKU3HEHHBIE IIJIaHBbI,



—TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B oOsacTh (PU3UKU Ha
IPOTSKEHUU BCEH KU3HU.

JKonozuueckoe gocnumanue:

— cOPMHUPOBAHHOCTh  SKOJOTHMYECKOM KYyJIbTYpbl, OCO3HaHHE TIJ00AJIBHOrO Xapakrepa
9KOJIOTHYECKUX MPooIIem;

— IJIJAHUPOBAHUE U OCYLIECTBIICHUE JAEHCTBUI B OKPYKAIOLIEH Cpe/ile HA OCHOBE 3HAHUS LIEJIE
YCTOMYUBOTO PA3BUTHS YETIOBEUECTBA;

— pacIIMpeHue ONbITa ACITEIbHOCTH SKOJIOTHYECKOW HAIPABIEHHOCTH Ha OCHOBE MMEIOLINXCS
3HaHWH Mo (pu3uKe.

Ilennocmu nayunozo nosnanus:

— ¢(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoil HayKu;

— OCO3HAHHUE LEHHOCTH HAYYHOH NEeSATEIBHOCTH, TOTOBHOCTh B Ipoliecce M3ydyeHUs (PpU3uku
OCYIECTBIISITH MPOCKTHYIO U UCCIIEOBATEIBCKYIO eSITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.
B npomecce qOCTHKEHUS TMUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI CPEIHEr0 OOIIETO

oOpa3oBaHus 1Mo (U3MKE Yy OOYYAIOIIUXCS COBEPLICHCTBYETCS IMOYUOHANLHOIL UHMELIEeKN,

IpenoararoIuii chOpMUPOBAHHOCTD:

— camMoco3HaHusl, BKIIOYAIOUIET0 CIOCOOHOCTh MOHHMMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HANPABJICHUS PAa3BUTUSI COOCTBEHHOW AMOIMOHAIBHOW c(epbl, OBITh YBEPEHHBIM B
cebe;

— camope2ynuposamisl, BKIFOYAIOIIET0 CAMOKOHTPOIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHHE, CITOCOOHOCTD aIallTUPOBATHCS K IMOIIMOHAIEHBIM H3MEHEHUSM H TTPOSBIISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

— @HympenHeli mMomueayuy, BKIIOYAIONICH CTpeMJIEHHE K JOCTIDKCHHUIO LeIH M YCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

— oMnamuuy, BKIIOYAIOMEH CHOCOOHOCTh IMOHMMATh SMOILMOHAIBHOE COCTOSIHHE JPYTHX,
YYUTBIBATH €r0 TPH OCYIIECTBICHWH OOLICHHS, CIIOCOOHOCTh K COYYBCTBHIO W
COIEPEXHUBAHHUIO;

— COYUANILHBIX HABLIKOS, BKIIOYAIOLIMX CIOCOOHOCTH BBICTpaMBAaTh OTHOIICHUS C JPYTUMH

JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

METAIIPEJIMETHBIE PE3VYJIbTATEI

YHuBepcanbHbIe NO3HABATEIbHbIC 1eCTBUA

Ba3zoevie nocuueckue oeiicmeun:

— CaMOCTOATENbHO (OpPMYNIHpOBaTH M aKTyaJIU3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €€



BCECTOPOHHE;

— OTIPENENATh LU JIeITeIbHOCTH, 337aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHIKCHHUS;

— BBISABIISATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3UYECKUX SIBICHUSIX;

— pa3pabarbIBaTh IUIaH pelIeHUsl MPOoOJIeMbl ¢ YUETOM aHAlIM3a UMEIOIIUXCSI MaTepHAlIbHBIX U
HEMaTepualbHBIX PECYpPCOB;

— BHOCUTh KOPPEKTHBBI B JI€ITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISAM,
OIICHUBATh PUCKHU MOCJIEACTBUH JCSITEIBHOCTH;

— KOOPJMHUPOBATh U BBIOJIHATH pPa0OTy B YCIOBUSX pEAIbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAaHHOTO B3aUMO/JICHCTBHUS;

— pa3BUBaTh KPEATHBHOE MBIIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

ba3zoevie uccneoosamenvckue deiicmeusn:

— BJIaJICTh HAYYHON TEPMUHOJIOTHUEH, KITFOUEBBIMU MOHATUSAMU U METOJaMH (PU3NUECKON HAYKH;

— BJIaJIETh HaBBIKAMH Y4e€OHO-HMCCIIEIOBATEIIbCKOW W MPOEKTHOH JeATeNbHOCTH B 001acTu
(GU3HKH; CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IOMCKY METOJIOB PEIICHUS
3a/1a4 (PU3UYECKOTO COACPIKAHUS, TPUMEHEHHUIO PAa3JIMYHBIX METOOB MTO3HAHUS;

— BJIAJIETh BUIAMH JIEATEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpIpeTaIiH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX CUTYyallUsIX, B TOM YHUCIE IMPHU
CO3/IJaHUHU Y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

— BBISIBIISITh IPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJIM3UPOBATH 3a/1a4y, BBIJIBUTATh THIIOTE3Y
€€ pelleHus, HaXOJUThb apryMEHThl IS JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

— aHAJIM3UPOBATH TIOJYUYCHHBIE B XO/I€ PEIICHUS 33/1a4d PE3yJIbTaThl, KPUTHYECKU OLICHUBAThH MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

— CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 33/1a4M B 00pa30BATENbHON AEATEIbHOCTH, B TOM
qHclie MPU U3YYeHUU (DU3HKY;

— JlaBaTh OIICHKY HOBBIM CHUTYAIUsM, OI[EHUBATh MPUOOPETEHHBIN OIIBIT;

— YMETbh MEPEHOCUTH 3HAHUS TI0 PU3HUKE B MIPAKTUUYECKYIO 00JIACTh KU3HEACITEIIBHOCTH;

— YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

— BBIJIBUTATh HOBBIC HJIEH, IIPEATIaraTh OPUTUHATIBHBIE TOAXObI U PEUICHHS; CTABUTH MPOOIEMBI
Y 33J1a4y¥, JIOMYCKAIOIINE aJTbTePHATUBHBIE PEIICHHUS.

Paboma c ungpopmayuei:

— BJIaJIETh HABBIKAMHU TONXy4YeHHUs WHEPOpMalUU (PU3NYECKOTO COJEp>KaHUs M3 HCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYHIECTBISATh IOUCK, aHalIM3, CHUCTEMATU3ALMI0 U
WHTEPIPETAHIO HHOOPMAITUN PA3TUIHBIX BUIAOB U (POPM MIPEACTABICHHS;

— OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;



— HCIOJIB30BaTh CPEACTBA MH(POPMAIIMOHHBIX 1 KOMMYHUKAI[MOHHBIX TEXHOJOIMH B peIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3allMOHHBIX 3ajad C COOII0IeHneM TpeOOoBaHUN
SPrOHOMUKH, TEXHUKH O€30M1aCHOCTH, TUTHEHBI, PeCypcocOepeskeHus, TPABOBBIX M ATUYECKHUX
HOPM, HOpM MH(OPMAIIMOHHON 0€3011aCHOCTH;

— C03/1aBaTh TEKCThl (U3NYECKOT0 COJACPkKaHMs B pa3IMuHbIX (popMaTax ¢ y4€TOM Ha3HAuCHMUs
uHPOpPMALIUK U IEJICBOH ayIUTOPHH, BBIOMpas ONTUMAIbHYIO (OpMY NpEACTaBICHUS U

BU3YaIM3al1H.

yHI/IBepcaJILHLIe KOMMYHUKATUBHBIC JelcTBUA

Obwenue:

— OCYIIECTBIIATH OOIIEHUE HAa YPOKaxX (PU3UKH U BO BHE-YPOUHOH NEATETHHOCTH;

— pacro3HaBaTh MPEANOCHIIKYA KOH(DIMKTHBIX CUTYallMi U CMArYaTh KOH(IMKTBHI;

— Ppa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB.
Coemecmnasn oeamenvHoCmb:

— IHOHHUMATh U UCIOJb30BaTh MPCUMYIICCTBA KOMaHHHOﬁ n HHI[HBI/II[yaHBHOfl pa6OTI)I;

— BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUH € y4y€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEM Ka)10r0 WieHa KOJIJIEKTHUBA;

— HpHUHUMATH LCIIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BLIBATL U KOOPAUHHUPOBATH I[efICTBI/ISI
10 €€ JOCTH)KCHMIO: COCTABJIATH IUIAH JEHUCTBUM, PACHPENENATh POJIU C Yy4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PabOTHI;

— OIICHMBATh KayeCTBO CBOETO BKJIAJA U KaKJOI0 YYaCTHUKA KOMaHJbl B OOLIUI pe3ysibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

— HpciaraTb HOBBIC IPOCKTHI, OUCHHWBATH HACU C IMO3UMIIMU HOBHU3HLI, OPUI'MHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

— OCYLIECTBJIATH MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYaLHUsX, IPOSBIIAT

TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

YHuBepcainbHbIe peryJIaTHBHBIC 1eHCTBUA

Camoopzanusayun:

— CaMOCTOSATENBHO OCYIIECTBIISITh IMO3HABATEIbHYIO JAESITEIbHOCTh B O0NacTh (U3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOATEIIBHO COCTAaBJIATh IUUIAH PELICHUS pacy€THBIX M KAueCTBEHHBIX 3a7ad, IUIaH
BBITIOJIHEHUS] TIPAKTHUYECKOW pabOThl € Y4YETOM HMEIOIIUXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHII;

— J1aBaTh OLICHKY HOBBIM CHTYallUsIM;

— paClIupiATh paMKU y‘-Ie6HOl"0 npeaMeTa Ha OCHOBC JIMIHBIX npeﬂnhoeHHﬁ;



— JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

— OIICHUBATH MPUOOPETEHHBIN OTIBIT;

— c1oco0CTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO IPYAULIUUA B 00JaCTH (DU3HUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIBTYPHBIH YPOBEHbD.

Camokonmponw:

— J1aBaTh OIIEHKY HOBBIM CHUTYaIldsIM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

— BJIaJICTh HaBbIKAMU MO3HABATENIbHON pedIiekcuU KaKk OCO3HaHHs COBEpIIAEMbIX JEUCTBUN U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH; HCIIOIB30BaTh TPUEMBI pedIeKCHH
JUTSL OLIGHKY CHTYalllH, BHIOOPA BEPHOTO PEIICHIS,;

— YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

— MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MIPH aHATN3€ PE3YIbTATOB JESATEIBHOCTH.

Ilpunamue ceds u opyeux:
— MPUHUMATH ce0sl, TOHUMAsi CBOM HEJJOCTATKH U JOCTOMHCTBA;
— MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAJIN3€ PE3yIbTaTOB JACSITEIbHOCTH;

— MPU3HABATh CBOE MPABO U MPABO JPYTHX Ha OLIHMOKH.

I[TPEJIMETHBIE PE3YJIBTATHI
10 ki1ace

B npouiecce u3yuenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce yueHUK HayuUTCS:

— JIEMOHCTPUPOBATh Ha MpHUMEpax posib U MecTo (U3UKH B (HOPMHPOBAHHM COBPEMEHHOU
HaY4YHOH KapTUHBI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B PAKTUYECKON
NeSITeTbHOCTH JIIOACH;

— YYUTBIBATh TPAHMIIBI IPUMEHEHUSI U3YUSHHBIX (PU3MUECKUX MOJENEH: MaTepuanbHas TOUKa,
MHepLHalbHas cucTeMa 0Tc4€Ta, aDCOIIOTHO TBEPIOE TEIIO0, UICATBHBIN I'a3; MOJEIN CTPOCHHUS
ra3oB, JKUJKOCTEH U TBEP/IBIX TEJI, TOUSUHBIN ANEKTPUUECKUI 3aps/] IPU peIIeHUH (PU3NUECKUX
3aja4;

— pacro3HaBaTh (U3NYECKHE SBJICHHS (MPOLIECCH]) M OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKON TEOPUU CTPOEHUS BELIECTBA U JIEKTPOAMHAMUKU:
paBHOMEPHOE U PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MaJeHHe Ted,
JBUKEHHE 110 OKPY)KHOCTH, HMHEpIHs, B3auMojneicTBue Ten; nupdysus, OpoyHOBCKOE
JBIKEHUE, CTPOEHUE KUIKOCTEH U TBEPABIX TeJl, U3MEHEeHHE 00bEMa Tel MpU HarpeBaHHUH
(oxJlaxJeHuu), TEIUIOBOE  PpaBHOBECHE, MHCIApEHHe, KOHAEHcalus, IUIaBICHHE,

Kpuctajjn3anust, KUICHUC, BJIAJKHOCTb BO3AYyXad, IIOBBIIMICHUC MOABJICHHA Ta3a IIPpU Cro



HAarpeBaHWU B 3aKpPbITOM COCY/AE, CBS3b MEXKIy IMapaMeTpaMu COCTOSIHUS Ta3a B
U30Ipoueccax; JIEKTpU3alus Tejl, B3aUMOJICHCTBUE 3aps/10B, AIEKTPUUECKAs TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JICHCTBUS TOKA,

— OMKCHIBATh MEXAHUYECKOE JIBMYKCHHE, UCIIONIb3Yys (PU3MYECKUE BETUIMHBI: KOOPJUHATA, Iy Th,
MepeMeIleHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUjla, MUMIYJIbC Tejla, KUHETHYeCKas
DHEprusi, MOTCHIMATbHAS JHEPIHs, MEXaHW4Yeckas paboTa, MEXaHUYECKash MOIIHOCTh; MPHU
ONKMCAHUM TIPABUIBHO TPAKTOBAaTh (PU3UYECKUI CMBICI HCIIOJNB3yeMbIX BEIHYWH, HUX
0003HaYCHHUSI W €IWHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIONIUE JAHHYIO (PU3HYECKYIO
BEJIMYHUHY C IPYTUMU BEJIIMYMHAMU;

— ONMCHIBATH W3y4YECHHBIE TEIUIOBBIC CBOMCTBA Teq Hu TEIJIOBBIC
SBJICHHS, HCIOJIb3ysd (U3HYECKUE BEIWYUHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPrusl XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBaJApaTUUYHAsi CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TETIIOTHI, BHYTPEHHSS YHEPrHsi, padoTa ra3a, Kod(-(PpuIUEHT MOJIe3HOTO
JIEUCTBUSI TETNIOBOTO JBUTATEIIS; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUYCHHS W €MHUIIBI, HAXOAUTH (DOPMYJIIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3NYECKYIO0 BETUUHUHY C JPYTMMH BETUYHHAM;

— ONUCHIBaTh HU3YYEHHBIE DSJIEKTPUUECKHE CBOMCTBA BEIIECTBA,  JJIEKTPUUYECKUE SIBICHUS
(mporiecchl) M ANEKTPUYECKYIO MPOBOIUMOCTh PAa3IMYHBIX CpPEl, HCIONB3Ys (PU3nIecKue
BEJIMYMHBL: AJEKTPUUECCKUNA 3apAJl, JIEKTPUUYECKOE IOJIE, HAMPSXKEHHOCTD MOJIA, TOTEHIUAI,
Pa3HOCTh IOTEHLMAJIOB, CHJIA TOKA, JJIEKTPUYECKOE HANpPSIKEHHUE, DJIEKTPUYECKOE
conportusnenue, IJ[C, pabota Toka; MpH OMUCAHHH MPABWJIBHO TPAKTOBATh (U3UUYECKUI
CMBICJT HCTOJB3yEeMbIX BEJIUYHH, MX OO0O3HAYCHUS U €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMHU BETUIMHAMU;

— aHaNMU3UPOBaTh (DU3MUECKHUE TPOIECCHl M SBICHUS, HCIONb3ysd (DU3MUECKHE 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMUpHOro tsaroreHus, I, II u III 3axkonsl HeroTOHA, 3aK0H cOXpaHEeHHs
MEXaHUYECKOW HHEPruH, 3aKOH COXPAaHEHUs HWMIYJbCa, MPUHIMI CYNEPIO3ULIHHA CHJI,
MPUHIUI PAaBHOMNPABUS HWHEPUHAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISPHO-KUHETUYECKYIO
TEOPUIO CTPOECHUs BEIIECTBA, Ta30BBbIE€ 3aKOHBI, CBA3b CPEAHEH KHUHETUYECKOM HHEpPruu
TEIUIOBOTO  JIBIDKEHUST MOJIGKYT C  aOCONIIOTHOM  TeMIepaTypod, TMepBbIi  3aKOH
TEpPMOJIMHAMUKH; 3aKOH COXPAaHEHUs 3JIEKTPUYECKOTo 3apsana, 3akoH Kynona, 3akoH Owma,
3aKOHBI MTOCIEA0BATEIBLHOIO U MapajlIeIbHOTO COEAUHEHHS MTPOBOJHUKOB, 3aKOH JIKOyms—
Jlenma; mpu STOM pa3inuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro MaTeMaTHYeCcKoe
BBIpQXEHHE U YCIOBUS (TPAHUIIBI, 00JIACTH ) IPUMEHHUMOCTH;

— OOBSCHITh OCHOBHBIC TPUHIUIIBI JIEUCTBUS MAIluH, TPHOOPOB M TEXHUUYECKHX YCTPOMWCTB;

pa3indaTtb YCIOBUA UX 0€30IaCHOT0 HCIIOIL30BaHMUS B HOBC@}IHGBHOﬁ KU3HU,



— BBINOJTHATh  OKCIEPUMEHTBI 110 HWCCICIOBAaHHIO (PH3MYECKUX SIBICHUH W TPOIECCOB C
UCIIOJIb30BAHMEM  MPSIMBIX WM KOCBEHHBIX H3MEPEHHH: TMpH 3TOM  (OPMYJIHPOBATH
npobeMy/3a1ady ¥ THIIOTE3Y y4eOHOT0 SKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPETI0KEHHOTO
000pYIOBaHUsI; IPOBOUTH OIBIT U (POPMYITHPOBATH BHIBO/IBI;

— OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3HMUECKUX BEITMYWH; IIPH 3TOM BBIOMPAThH
ONTUMAJILHBIN CITOCOO U3MEPEHHSI U UCII0JIb30BATh U3BECTHBIC METO/IbI OIEHKH MOTPEITHOCTEH
U3MEPEHHU;

— HCCJIEZIOBATh 3aBUCHMOCTH MEXIY (DU3MUECKUMH BEITMYMHAMH C UCIOJIB30BAHUEM IIPSMBIX
U3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTAThI MOITYYCHHON
3aBHCUMOCTH (U3NYCCKUX BEIMYMH B BHUAC TaOMUIl M TpaduKOB, JelaTh BBIBOJABI II0
pe3yJibTaTaM HCCIICI0BAHHUS;

— co0Jr0/1aTh TipaBUIIa OE30MIACHOTO TPY/a MPH MPOBEICHUN UCCIICIOBAHHI B paMKax y4eOHOTO
IKCIEPUMEHTA, y4eOHO-HUCCIICAOBATEILCKOW U MPOSKTHOW JCSATEIBHOCTHA C UCIOJIb30BaHUEM
U3MEPHUTEIBHBIX YCTPOWCTB U J1a00PaTOPHOTo 000PYIOBAHUS;

— peurath pacuy€THBIC 3a/1a4M C SIBHO 33J1aHHOM (PU3UYECKON MOJICITBIO, UCIIONb3Ys (pU3HYeCcKue
3aKOHBI U TIPUHIIMIIBI; HA OCHOBE aHaM3a YCIIOBHS 3a/1a4 BHIOMPATh (PU3UYECKYIO MOJIECIIb,
BBIJICJIATh (DU3MYECKHE BEIUYMHBI U (POPMYJIbI, HEOOXOAMMBIC JUIsl €€ pEIIeHUs], TIPOBOIUTh
pacuéThl ¥ OIIEHUBAThH PEAbHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UUECCKOM BETHUNHBL;

— pemiaTh KA4yeCTBCHHBIC 3a/Jadyd: BBHICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHUBYIO IICTIOUKY
paccyKICHHI C ONIOPO Ha U3YUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3HUCCKUEC SBIICHHS,

— WCIOJIB30BaTh MPH PEUICHUU YUEOHBIX 3a/lad COBPEMEHHBbIC MH()OPMAIIMOHHBIC TEXHOJIOTHH
JUIS TIOMCKA, CTPYKTYPHPOBAHHWsS, WHTEPNPETAMH W TPEACTAaBICHUS y4eOHOH M HaydHO-
NOMYJSIPHOM ~ WHGpOPMALIMK, TMOJYYCHHONM W3 Pa3sIHYHBIX HCTOYHHKOB, KPHUTHYECKU
aHAJTU3UPOBAThH MOJTy4aeMyH0 HHPOPMAIIUIO;

— MPUBOJUTH MPUMEPHI BKJIaJ]a POCCHUCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BSCHEHHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

— UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMS 0 (PU3HMKE B MOBCEAHEBHOMN JKU3HH ISl 00ECIICUCHUS
0€30MacCHOCTH MpH OOpalieHHH C NpUOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXpaHEHHsI 3J0POBbSI M COOJIFOJICHHUS HOPM SKOJIOTUYECKOTO IMOBEICHHUS B OKpYIKaroIlieH
cperne;

— paboTaTh B IPYIIE C BBHIMOJIHEHUEM Pa3JInUHBIX COIMAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TPYIIbI, PalMOHATBHO paCHpeesiaTh OO0S3aHHOCTH M IUIAHUPOBATH JICATEIBHOCTh B
HECTaH/IAPTHBIX CUTYAI[UAX, aJICKBATHO OLIGHUBATh BKJIAJ KAXKJI0TO U3 YYaCTHUKOB IPYIIIHI B

peleHre paccMaTpUBaeMOil MPOOIEMBbI.

11 xkiaace



B nporecce nzydenns kypca ¢usznku 6a30Boro ypoBHs B 11 kiacce ydeHUK HAYyIUTCS:

— JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (PHU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOIMM, B IIPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

— YUYUTBIBATh TpAHUIBl MPUMEHEHHUS HW3YYCHHBIX (PU3UUECKHX MOJIENe: TOYECYHBIN
NIEKTPUYECKUI 3apsl, Jdyd CBETa, TOUYEUHBIM HCTOYHHUK CBETA, sA€pHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3UIECKUX 3a1a4;

— pacnio3HaBaTh (pusnueckue SBICHHS (Tpolecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOM (DM3HMKHU: B3aMMOJAEMCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIUS, JEUCTBUE MAarHUTHOTO IOJS Ha MPOBOAHUK C TOKOM U JBMXKYUIMHCS 3apsij,
AJIEKTPOMAarHUTHbIE KOJI€OAHUSI M BOJIHBI, MPSIMOJMHENHOE pacupoCTpaHEHUE CBETa,
OoTpakeHue, mpejoMieHue, nuTepdepeHius, Tuppakaus U NOISIpU3alUsl CBETa, JAUCIIEPCHS
cBera; (orodnekTpuueckuii dpdexr (botodrddekrt), cBeTOBOE MaBICHUE, BO3HUKHOBEHHE
JIMHENYaToro CrieKTpa aroMa BoJI0p0/ia, ECTECTBEHHAs U UCKYCCTBEHHAs paJl0aKTUBHOCTb;

— OIUCBIBaTh M3YyYEHHBIE CBOWMCTBA BEIIECTBA (AJIEKTPUYECKHUE, MArHUTHbBIE, ONTUYECKUE U
3JIEKTPOMArHUTHBIE SIBIICHUS (IIPOLIECCHI), UCTIONB3YS (PU3MUECKHE BETMUUHBI: SJICKTPUUECKUN
3apAll, Cujla TOKA, 3JEKTPUUYECKOE HAIpPSHKEHHUE, HIEKTPUUYECKOE CONPOTHBIEHHUE, PA3HOCTh
norennuanos, J/1C, pabora Toka, MHAYKIIMS MAarHUTHOTO ITOJIsI, CHuita Ammiepa, cuiia JlopeHria,
WHYKTUBHOCTD KaTYIIKH, YHEPTUS 3JIEKTPUUECKOT0 ¥ MarHUTHOTO TOJICH, IEPUO] U YaCTOTa
KoneOaHuil B KojeOaTeNnbHOM KOHTYpE, 3apsA] W CHIa TOKa B MPOIecCe TapMOHMUYECKUX
AIIEKTPOMArHUTHBIX KoJjeOaHui, (HOKyCHOE pacCTOsSHHWE M ONTHYECKas CWiIa JIMH3BI;, MPU
OTMMCAaHUU TIPABWIBHO TPAKTOBATh (U3MUYECKUN CMBICT KCIOJIB3YyEeMbIX BEIMYWH, HX
0003HaYeHHUs] M E€IUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMHU BETMYMHAMU;

— OINUCHIBATh U3YUCHHBIE KBAHTOBBIE SIBJIICHUS U MTPOLIECCHI, UCTIONb3Ys (PU3NYECKHe BETUYUHBIL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, PHEPIUS U MUMIIYJbC
¢dboToHa, Mepuo]] noiypacnaia, SHEpPrus CBSI3U aTOMHBIX SJ€p; MPU ONUCAHUU MPABHIBHO
TPaKTOBaTh (IU3MYECKUN CMBICI HCIOIB3YEMBIX BEIWYUH, UX O0O3HAYCHHUS U EIUHUIIHI,
yKa3bplBaTh (OPMYJBI, CBS3BIBAIOIINE JIaHHYIO (U3UYECKYI0 BEIUYHUHY C APYTHMH
BEJIMYMHAMU, BBIYUCIIATh 3HAaUCHNUE (PU3NUECKON BETUUNHBI;

— aHaIU3UpOBaTh (U3MUECKHE NPOLECCHl M SBJIEHUS, HCIONb3ysd (U3MUECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH AJIEKTPOMATHUTHON MHJIYKLUH, 3aKOH MPSIMOJUHENHOTO pacpoCTpaHEHUs
CBETa, 3aKOHBI OTPAXKEHUsSI CBETA, 3aKOHbI MPEJIOMJICHUS CBETA; YpaBHEHUE DWHINTEHHA IS
dboTtodrddekra, 3aK0H COXpaHEHUS FHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPaHEHUS

SJICKTPUYCCKOro 3apsaaa, 3aKOH COXPaHCHUA MaCCOBOro 4ucja, IOCTYJIAThI Bopa, 3aKOH



PaZANOaKTUBHOIO pacliaja; Mpu 3TOM pPa3indaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTEeMaTU4YECKOE BBIPAKEHUE U YCIOBUSA (TPAaHHMIIBI, 00JIaCTH ) MPUMEHUMOCTH;

— OTpeIeNATh HANPABICHUE BEKTOpPAa MHAYKIIMM MAarHUTHOTO IOJISI POBOJAHUKA C TOKOM, CHJIbI
Awmmnepa u cunel JlopeHia;

— CTPOUTH U ONHCHIBATh H300paKeHUE, CO3/IaBAEMOE IJIOCKUM 3€PKaoM, TOHKOM JIMH30M;

— BBIMIOJIHATH OKCIEPUMEHTHI MO0 HCCIICJIOBAHUIO (PU3UYECKUX SBICHUNA M MPOILIECCOB C
UCIIONIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUi: TMpH 3TOM  (DOopMyIHpoBaTh
npoOiieMy/3ajauy W TUIOTE3y Y4YeOHOro SKCIepuMEeHTa; coOupaTh YCTaHOBKY U3
PEJI0KEHHOT0 000PYA0BAHNUS; IPOBOJUTH ONBIT U (OPMYIUPOBATEH BHIBO/IBI,

— OCYIIECTBIISITh IPSIMBIE U KOCBEHHBIC U3MEPEHUsT (PU3UIECKUX BEIIMYUH; IIPH ITOM BBIOMPATH
ONITHUMAJIBHBIN CTIOCO0 M3MEPEHHUS M UCIOJIb30BATh H3BECTHBIC METOIBI OIEHKH ITOTPEITHOCTEH
U3MEPEHU;

— HCCIIEI0BATh 3aBUCUMOCTHU (PU3UYECKHX BETMYHMH C UCTIOIB30BAHUEM MIPSIMBIX U3MEPEHHI: TIpU
TOM KOHCTPYUPOBaTh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI TOJTYYCHHOW 3aBUCHUMOCTH
(GU3MYEeCKUX BEJIMYMH B BUJE Tabmuil ¥ TpaduKoB, JeJaTh BBIBOJBI IO peE3yJbTaTaMm
UCCJIEI0BAHMS;

—co0mrogaTe mpaBmia 0€30MacHOr0 Tpylda HpH MPOBEJECHUU HCCIEAOBAaHHI B paMKax
y4eOHOr0 SKCIEPHUMEHTa, y4eOHO-HCCIEAO0BATEIBCKON M TPOEKTHOW NEATEIHHOCTH C
MCIIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYAOBAHHUS;

— peuiath pacy€THBIE 33/1a4U C SIBHO 33JJaHHOM (hPM3MUYECKON MOJETBIO, UCIIONb3Yys (U3HUECKUe
3aKOHBI U TIPUHIIMITIBI; HA OCHOBE aHAllM3a YCIOBUS 3aJlayd BBIOMPATh (PU3UUECKYI0 MOJEID,
BBIICNIATH (DU3UYECKHE BEIMUYUHBI U (HOPMYIBI, HEOOXOIUMBIE NIl €€ pelIeHus, MPOBOIUTh
pacy€Thl U OIIEHUBATH PEATHHOCTH MOJYUYEHHOTO 3HAUYCHUS (PU3NUECKON BETMYUHBI;

—peliaTth KayeCTBEHHbIE 3aJaud: BBICTPAMBATh JIOTMUECKH HEMPOTHUBOPEUUBYIO IIEMOUYKY
paccyXIeHUl ¢ ONOpOi Ha U3yUSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

— UCIOJIB30BaTh MPU PEIICHUH yYEOHBIX 3a7a4 COBPEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJIOTHH
JUISL TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPHIPETANMU U TPEACTaBICHUS Y4eOHOW M HAy4dHO-
NOMyJSIpHOM  MH(OpMaMK, TOTYyYEHHOW U3 PA3NUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIHIO;

— OOBSACHSTH MPUHIIMITBI ACHUCTBUS MalluH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; Pa3INYaTh
YCJIOBHS MX 0€3011aCHOTO UCITOJIH30BAHUS B IIOBCETHEBHOM JKU3HH;

— MPUBOANTH MPUMEPHI BKJIa/1a POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— UCIOJIB30BaTh TEOPETUUYECKHUE 3HAHUA 10 (M3HUKE B MMOBCEIHEBHON KXU3HH JIJIsi 00€CTICUeHUS

0e30macHOCTH Mpu oOOpalleHuu C MpudopaMu M TEXHUYECKHUMH YCTPONCTBaMH, JUIS



COXPaHEHMsI 37I0POBbS M COOJIIOJIEHUS] HOPM HKOJIOTMYECKOTO IOBEAECHUS B OKpY’Karollen
cpene;

—paboTark B IpyIIE C BBIIOJHEHWEM DPa3IMYHbIX COLUAIBHBIX POJIEH, IUIAHUPOBATh PadoOTy
IpYyIIbl, PalMOHATIBHO paclpelensaTh OO0S3aHHOCTH M IUIAHUPOBATh JEATENIBHOCTh B
HECTaHAAPTHBIX CUTYyalUsX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXIOTIO0 U3 YYaCTHHKOB I'DYIIHI B

pelIeHHEe paccCMaTPUBAEMO IPOOIIEMBI.



COJIEP)KAHUE YYEBHOI'O TIPEIMETA «®HU3UKA»
(FA3OBBI YPOBEHb)

10 kiaace

PA3AEJT 1. DPU3NUKA 1 METObI HAYYHOI'O [IO3HAHU A

®uszuka — Hayka o npupoxae. Hayunele meTonbl NO3HaHUSA OKpyXkaromero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue (usnueckux sBIeHUH U mpoueccoB. Hayunele runorespl. Pusmueckue
3aKOHBI U TeOpuH. [ paHHIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Poms m mecto ¢usuku B (HOPMHUPOBAHMM COBPEMEHHOH HAy4YHOW KapTHHBI MHpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Hemoncmpayuu

1. Ananorossie 1 nH(POBBIE U3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC ATYHKH.

PA3EJI 2. MEXAHUKA
Tema 1. Kunemaruka

Mexannueckoe aBHkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBIKeHUsA. Cucrema oTcuéra.
Tpaexropus.

[lepememienne, CKOpPOCTb (CpedHsisi CKOPOCTh, MTHOBEHHAsh CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHOM TOUYKH, UX MPOEKUMU HA OCH CHUCTeMbl KoopauHaT. CloKeHHe NepeMElIeHUd U
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE TMpPsSMOJMHEIHOEe ABMXKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepEMENICHUSI MaTEPUAIIbHOM TOUKU OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrne CBOOOTHOTO MaIeHus.

KpuBonuneiinoe nBuxeHue. JBUKEHUE MaTEPUATIbHOW TOYKH MO OKPYKHOCTH C MOCTOSTHHOM
M0 MOJTYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAst CKOpOCTh. [lepuos u yactora oOpaieHus.
[{eHTpOoCTpEMUTENIEHOE YCKOPEHHUE.

Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHeHue: CIUJOMETp, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHbBIE TIEpPEeIayn.

Hemoncmpayuu

1. Mozaenb cucTeMbl OTCUETA, UILUTFOCTPAINS KHHEMATHUECKUX XapaKTePUCTHK JIBUKEHUS.

2. [IpeoOpazoBanue IBUKECHHUI C UCTIOTB30BAHUEM MPOCTHIX MEXaHH3MOB.

3. I[lageHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

4. HabmroneHre ABM>KEHUS TeNa, OPOIIEHHOT0 MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

5. N3mepenne yckopeHust CBOOOHOTO TaICHHUS.



6. HanpaBneHne CKOpOCTH IPU ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, nadopamopusie pabomor*

1. 3yueHune HEpaBHOMEPHOTO ABMKEHUS C LEJIbI0 ONPEIeNICHNUsI MTHOBEHHON CKOPOCTH.

2. HccnenoBanue COOTHOIICHUSI MEX]y IYTSIMHU, POMIEHHBIMU TEJIOM 32 MOCJIEI0BATEIbHbIC
paBHBIE TPOMEKYTKH BPEMEHH IPU PaBHOYCKOPEHHOM JABM)KEHUU C HAYAJIbHON CKOPOCTHIO,
PaBHO HYJIIO.

3. N3yueHue NBUKEHUS IAPUKA B BI3KOM KMJIKOCTH.

4. N3y4yenue qBUKEHHS TeJa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JlunamMuka

[Ipuaiun orHocurensHocTH ['anmunes. Ilepsbii 3akoH Hprorona. MHepuuaibHblE CHUCTEMBI
OTCYETA.

Macca Tena. Cuna. [Ipunuun cyneprno3uiiuu cui. Bropoit 3akon HeroToHa 115 MaTepuanbHOM
Touku. Tpernii 3akoH Hpr0TOHA [UIs1 MaTepHUAIIBHBIX TOYEK.

3akoH BceMupHOro TsaroreHusd. Cuna tsxxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenne. Bunbl Tpenus (1okosi, ckoyibxenus, kauenus). Cumna tperus. Cyxoe tpenue. Cuia
TPEHHSI CKOJIBKEHUS U cuia TpeHus mokos. Koaddumment tpenuns. Cuina cOpOTUBICHUS TIPH
JBUKEHUHU Te€JIa B )KUIKOCTH WJIU rase.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [lmeyo cuiibl. YciioBust paBHOBECHS TBEPAOTO
Tena.

Texnuueckue ycmpoticmeéa U npakmuyeckoe npumeHeHue: TOJAIIUIHUKY, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

1. SIBnenue naepuum.

. CpaBHeHUE Macc B3aMMOICUCTBYIOIIMX TEJ.

. Bropoii 3akon HeroToHa.

. Ciioxenue cui.

2
3
4. 3mepeHnue Ccuil.
5
6. 3aBUCHMOCTH CHIIBI YIPYTOCTH OT Ae(OopMaIium.
7

. HeBecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHUU.

3pecb U flanee NPUBOAMTCA PACLIMPEHHbIN nepedeHb 1abopaTopHbIX PaboT 1 ONbITOB, U3 KOTOPOTO yYuTeNb AenaeT Bblibop
Nno CBOEMyY YCMOTPEHMIO € Y4ETOM BbibpaHHOro YMK v nmetoLeroca o6opyaoBaHus.



8. CpaBHEHME CWJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

9. YcnoBust paBHOBecusl TBEPIOTO Tesia. Buibl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. 3yuenue nBuxeHust OpycKa 1o HAaKJIOHHOM IJIOCKOCTH.

2. HccnenoBanve 3aBUCUMOCTH CHJI YINPYTOCTH, BO3HHUKAKOIIMX B IPYXKUHE U PE3UHOBOM
oOpasiie, OT ux AedopMaruu.

3. UccnenoBanue ycinoBuid paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aK0HBI COXpaHEHUs B MEXaHUKE

NMmnynbc MarepualbHOM TOUKM (T€na), CUCTEMBbl MaTepUAIbHBIX TOYEK. VIMIynbc cuibl U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckass sHeprusi marepuanbHoOil Touku. TeopemMa 00 HM3MEHEHHU KHHETHYECKOH
DHEPIUH.

[MorennmaneHast SHeprus. lloTeHnmanpHas >HEPrust ynpyro AeGOpMHUPOBAHHOW HPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[loreHnuaneHble ¥ HeNOTEHIMaJdbHbIE CHUJIbl. CBA3b pPabOThl HENOTEHIMAJIBHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKON SHEPTrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUUYECKOI SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHeHue. BOJOMET, KONEp, NPYKUHHBIN
MHACTOJIET, JBUYKEHUE PAKET.

Jemoncmpayuu

1. 3aKoH coXpaHEHMs UMITYJIbCA.

2. PeakTuBHOE IBUKECHHUE.

3. Ilepexon mOoTEHIMATIBHOM 3HEPTUH B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomoi

1. N3yuyenue aOCONIOTHO HEYNPYroro yaapa C IOMONIBIO JABYX OJMHAKOBBIX HHUTSIHBIX

MasiTHUKOB.
2. VccnenoBaHue CBA3HM pabOTHI CUITbI C K3MEHEHHEM MEXaHUYECKOM SHEPTUH Tejla Ha IpUMepe

PaCTSKCHUA PE3UHOBOTO KI'yTa.

PA3EJ 3. MOJIEKVJISAPHAA ®U3UKA U TEPMOJINHAMUKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKON TEOPUH

OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KHHETHUECKOW TEOPHHM U MX OIBITHOE 00OCHOBAaHHE.
Bpoynosckoe nasmxenue. nddysus. Xapakrep ABMKEHUS U B3aUMOCHCTBUS YaCTHIL BEILIECTBA.

Mopenu cTpoeHus Ta30B, )KUIKOCTEH U TBEPIBIX TEN U 0O0BICHEHNE CBOMCTB BEIIECTBA HA OCHOBE



3TUX MoJieneld. Macca u pazmepbl Mosiekyn. KonnuectBo BemectBa. [loctostnaas ABoraapo.

TemnoBoe paBHOBecue. TeMmneparypa u e€ usmepenue. lllkana remmneparyp Llenscus.

Mopenbs uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYJISAPHO-KUHETHUYECKOU TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIUIOBOTO JBIKeHUs yacTull raza. [llkana remnepatyp KenbBuna. ['a3oBbie 3aK0HBI. Y paBHEHUE
MenneneeBa—Kuaneiipona. 3akon Janbrona. M3omnporeccsl B Ua€aIbHOM Tra3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA. ['paduueckoe NpeACTaBICHHE H30IMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: TEpMOMETP, bapomeTp.

Jemoncmpayuu

1. OnbIThl, AOKa3bIBAIOIIME JHCKPETHOE CTPOCHHE BemiecTBa, ¢GoTorpaduum MOJIEKyI

OpPraHUYECKUX COCAMHECHUU.

2. OnpiTel 0 AU GY3UH KUTKOCTEH U Ta30B.

3. Mogenb OpOyHOBCKOTO JIBHKECHHUSI.

4. Monens onbita lllTepHa.

5. OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBUS.

6. Monenb, WLTIOCTpUpYIOLIas MPUPOY AABJICHUS ra3a Ha CTEHKU COCYAa.

7. OBITHI, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HI€ATbHOTO T'a3a, U30IPOIIECCHI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. Onpenenenre Macchl BO3/1yXa B KJIIACCHOM KOMHATe HAa OCHOBE MU3MEPEHUI 00bEMa KOMHATHI,

JIABJICHUS U TEMIIEpaTypbl BO3yXa B HEU.

2. UccrnenoBanue 3aBUCUMOCTH MEX/Ty MTapaMeTPaMU COCTOSIHUS Pa3peKEHHOTO ra3a.

Tema 2. OcHOBBI TEPMOAMHAMHUKH

TepmoauHamuueckass cucremMa. BHYTpeHHsIsI SHEprusi TEPMOJUHAMUYECKOHM CHCTEMBI H
crocoOb! e€ uzmeHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHsIsI 3Heprus 0JHOATOMHOTO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIUI0EMKOCTB BellecTBa. KoM4ecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonstue 06 agnabatHOM mpotiecce. [lepBrlit 3akoH TepmoauHamuku. [IpuMeHeHne nepBoro
3aKOHa TEPMOJAMHAMHUKH K H30MpolieccaM. ['papuueckast uHTeprnpeTaus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTs npoiieccoB B IpUPO/IE.

TennoBeie MamuHbl. [TpuHIUOBL AeHCTBHUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus >Hepruu B
teroBeiXx MamuHax. KIIJ[ temnmoBoit mammubl. [ukn Kapuo m ero KIIJl. DOxonorumueckue
pOo0OJIEMBI TEIIJIOIHEPTETHKH.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHnexue: ABUTaTeNlb BHYTPEHHErO CrOpaHus,

OBITOBOM XOJIOAUJIbHUK, KOHAUIITUOHCD.



Hemoncmpayuu

1. I3meHeHne BHYTPEHHEH YHEPTHH Tella PU COBEPIICHUH PA0OTHI: BEUIET MPOOKH U3 Oy THUIKH
MO/ IEHCTBUEM C)KATOTO BO3yXa, HarpeBaHue dpupa B JIATYHHOU TPyOKe MyTEM TpeHUs
(BUIEOIEMOHCTpAITHS ).

2. 3meHneHue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tella Ipy TeIuionepeaaye.

3. OnbIT 110 aMabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3IYIIHBIM OTHHUBOM).

4. Monenu mapoBoii TypOHWHBI, IBUTATEIIS BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JBUTATEIIS.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaot

1. U3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. ArperaTHble COCTOSIHUS BellleCTBA.

®Da3oBbie MEPEXOabI

[TapooOpazoBanue u konaeHcanus. Vicnapenue u kuneHue. AOGCONIOTHAS U OTHOCHUTENIbHAS
BJIQKHOCTh Bo3/yxa. HacelllieHHbI map. YaenbHas TeruioTa mapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Teépmoe Tteno. Kpucrammmueckue n amopdubie Tena. AHU30TPONHS CBOMCTB KPHCTAJLIIOB.
Kunxue xpucrannsl. CoBpeMeHHble Marepuaisl. IlnaBnenne m kpucrammmsaunus. Y aelbHas
Teriora miaasneHus. Cyonumanus.

VYpaBHeHHE TEIIOBOIro OaiaHca.

Texnuueckue ycmpoticmea U npakmuyeckoe npumeHexue: TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUH MOJIYUYEHHS] COBPEMEHHBIX MaTeprajoB, B TOM YKCJIe HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jemoncmpayuu

1. CBolicTBa HACBIIIEHHBIX TTAPOB.

2. Kunenue npu NoHM>KEHHOM J1aBJICHUH.

3. CriocoObl U3MepeHHUs BIaXKHOCTH.

4. HaGnroeHue HarpeBaHus U IUIaBJICHUS KPUCTAIJIMUECKOTO BEIIeCTRA.

5. JleMOHCTpanust KpUCTAILIIOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut

1. I/I3MCpCHI/IC OTHOCHUTEIbHOMN BIaKHOCTH BO3QyXa.

PA3JIEJI 4. DJIEKTPOJUHAMUKA

Tema 1. DnekTpocraTuka

OnekTpu3anus Tell. DIEKTPUIECKUd 3apsal. JBa BUa 3yieKTpuuecKkux 3apsaoB. [IpoBoaHuKH,
JURJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 31€KTpUUECKHUM 3apsl. DIEKTPUUIECKOE



nosie. Hanpsok€HHOCTB 3nekTprdeckoro nois. [IpuHnun cynepno3unumn 3J1eKTPHYECKUX MTOJIEH.
JInHuy HaNPsAKEHHOCTU DIIEKTPUYECKOTO TOJIS.

Pabora cun anexkrpocrarndeckoro nois. [lorennuan. Pasnocts norenuuanos. [IpoBogauku u
JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaIeKTpruecKas IpOHULAEMOCTb.

OnexkTpoéMkocTb. KoHaeHcaTtop. OJEKTPOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsKEHHOI0 KOHJIEHCATOPA.

Texnuueckue ycmpoiicmeéa U npakmuyeckoe npumeHeHue: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOpP, KOIMUPOBAJIbHBIN
arnmapar, CTpyHHbIA PUHTED.

Jemoncmpayuu

1. YcTpoicTBO M NPUHLIKIT AEUCTBUSI 3JIEKTPOMETDA.

. B3aumopeicTBie HadIeKTPU30BAHHBIX TEIL.

. 3HeKTpI/IquKOC I10JIC 3apsAKCHHBIX TCII.

2

3

4. TIpoBOAHUKHU B JIEKTPOCTATHYECKOM TIOJIE.

5. DIeKTpocTaThyecKast 3amuTa.

6. JIMdIEKTPUKHU B JIEKTPOCTATUIECKOM TOJIE.

7. 3aBUCUMOCTD IEKTPOEMKOCTH TJIOCKOTO KOHJEHCATOPA OT IJIOLIAAH IUIACTHH, PACCTOSHUS
MCXKIY HUMU U I[I/ISJICKTPI/I‘ICCKOP'I IMPOHUIIACMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuit 5xkcnepumenm, nabopamopnuvie paoomaut

1. U3mepenue 31eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. IIocTOSIHHBIN 3JIEKTPUYECKHUI TOK.

Toxu B pa3IM4HBIX cpeaax

DNEKTPUUYECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS MIEKTPUUYECKOro Toka. McTounukn Toka. Cuia
ToKa. [loCTOSTHHBIN TOK.

Hanpsokenune. 3akon Oma 1S ydacTka LEmu.

DNEKTPUUYECKOE CONPOTUBIIEHUE. Y IENbHOE CONpPOTHUBIIEHUE BeulecTBa. [locienoBarensHoe,
NapajuIeIbHOE, CMEIIAHHOE COCIUHEHHUE IIPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH [ xoymsi—Jlenia. MomHOCTh JIEKTPUIECKOTO TOKA.

O/1C u BHYTpEeHHEE CONPOTUBJICHHE MCTOYHMKA TOKa. 3akoH OMa Juisi TIOJHOU (3aMKHYTOH)
anekTpudeckoi nenu. Koporkoe 3aMbIkaHue.

DneKTpOHHAs MPOBOJUMOCTD TBEPJBIX METAIIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJUIOB
oT TemnepaTtypbl. CBEpXIIPOBOIUMOCTbD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.



[TonynpoBomuuku. CoOCTBEHHAs W MPUMECHAs] TPOBOJUMOCTh TOJYIIPOBOAHUKOB. CBOMCTBA
p—n-niepexoxa. [TomynmpoBoAHUKOBEBIE PUOOPHI.

DNEeKTpUYECKH TOK B pacTBOpax M paciiaBax dJIEKTPOJMTOB. JIEKTPOIUTHUECKAS
JTUCCOITHAITUS. DIIEKTPOJIN3.

DJIEKTpUYECKUH TOK B razax. CaMOCTOSITEJIbHBI U HECAMOCTOSITEIBHBIN pa3psa. MoJsHus.
IIna3ma.

Texnuueckue ycmpoucmea u npakmuyeckoe npuMeHeHue. aMIepMeTp, BOJIbTMETP, PeocTar,
UCTOYHHMKH TOKa, »JJEKTPOHArpeBaTelbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIBHBIC IPHOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BAKyyMHBIH  JMOJ, TEPMHCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jemoncmpayuu

1. V3mepenHue CHITbI TOKa ¥ HaPSDKCHHMS.

2. 3aBUCUMOCTh COIPOTHUBIICHUS MUIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIH
MOTEPEYHOT0 CEUYCHUS 5| MarTepu-
ana.

3. CmeniaHHOE COeMHEHNE TTPOBOTHUKOB.

4. Tlpsmoe m3mepenue DJIC. KopoTkoe 3aMblkaHHE TaJIbBAHUYECKOTO 3JIEMEHTa M OIICHKA
BHYTPEHHETO COTPOTUBIICHUS.

5. 3aBUCUMOCTbH COITPOTUBJICHUS] METAJIJIOB OT TEMITEPATYPHI.

6. [IpoBOAMMOCTH 2NIEKTPOITUTOB.

7. VickpoBoii pa3psii ¥ MPOBOJIUMOCTh BO3/1yXa.

8. OIHOCTOPOHHSIS MPOBOIUMOCTD JTHOIA.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot

1. 3yueHue cMEaHHOTO COeIMHEHUS PE3UCTOPOB.

2. N3mepenue D/IC ncToyHMKa TOKa U €r0 BHYTPEHHETO COMTPOTUBIICHHUS.

3. HaGmtonenue anexTpomusa.

MEXIIPEJIMETHBIE CBA3U

Nzyuenne kypca ¢usukum OazoBoro ypoBHA B 10 Kjgacce OCYyIIECTBISETCS € Y4E€TOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHUKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJOTHUH.

Meosicnpeomemnvle nOHAMUA, CEAZAHHbIE C U3YYEHUEM MEMO006 HAYYHO20 NO3HAHUA:
SBJICHUE, Hay4HbIM (akr, rumoresa, (uznyeckas BeTUYMHA, 3aKOH, TeOopus, HaOIroJeHUe,
HKCIEPUMEHT, MOAETHPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUue CUCTEMb] ypaBHEHU; TuHEHast QyHKIUs, apadosa, runepodona, ux



rpaduku ¥ CBOWCTBA; TPUTOHOMETpHUECKHE (DYHKIUMU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'EHC;
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO; BEKTOPbl M HUX MNPOEKIMH HA OCH KOOPIAWHAT,
CJI0’KEHHE BEKTOPOB.

Bbuonozusa: MexaHnueckoe NBIKEHUE B KUBOW mpuponae, AUdy3us, ocMoc, TermIioo0OMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEaIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumua: ITACKPETHOE CTPOCHHE BEILECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEH M TIa30B, AJIEKTPUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJIbBAHUKA.

T'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHuEe ABIKEHUH C MCIOJIH30BAHMEM MEXAHHM3MOB, YUYET TPEHHUS B
TEeXHHUKE, TOJIIUITHUKK, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJOMET U T. I1.), IBUTaTellb BHYTPEHHETO CrOpaHus, apoBas TypOrHa, OBITOBOM XOJIOAUIBHUK,
KOHAWIIUOHED, TEXHOJIOI'HU MOJIy4CHUA COBPECMCHHBIX MaTcpHraoB, B TOM YHUCJIC
HAaHOMATEpUAJIOB, M  HAHOTEXHOJOTMH,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,

QJICKTPOOCBCTUTCIILHBIC HpI/I60pr, rajlbBaHHKa.

11 kiaace

PA3JIEJI 4. DJIEKTPOIUHAMUNKA

Tema 3. MaruuTHoe 1noJie. JJIeKTPOMATHUTHAS MHAYKIHA

[TocrosiHHBIE MarHuThl. B3anmonencTBrE MOCTOSSTHHBIX MAarHUTOB. MarHutHoe mosie. Bektop
MarHUTHOW MHAYKIUU. [IpuHIMO Cynepno3suuuMyM MarHMTHBIX TMojed. JIuHuM MarHuTHOMU
MHIYyKIUU. KapTuHa TMHUA MAarHUTHOW MHIYKIIMH TIOJIS TOCTOSIHHBIX MAarHUTOB.

MarauTHOE TOJ€ TMPOBOJHHUKA C TOKOM. KapThHa JWMHHMA WHIYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO ITPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOI'O INPOBOJ-HUKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoaenicTBre NpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHiia, e€ MOIydb W HampapieHUe. [[BHKeHHE 3apsKEHHOM YacTHIbI B OJHOPOIHOM
MarHuTHOM mone. Pabota cubt JlopeHtia.

SIBneHue »snexkTpoMarHUTHOM HHAYKIMH. [loTox BekTopa MarHutHOM wuHAyKuuu. O/1C
MHIYKIUU. 3aKOH 3JIEKTpOMarHuTHo uHaykuuu dapanes.

Buxpesoe anexrpuueckoe nose. 9J{C HHAYKIINN B IPOBOTHUKE, TBIKYIIIEMCS MOCTYATEIHHO
B OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpasuio JleHua.



NunyktuBHOCTD. SABNeHue camonHAykiuu. J/1C caMOUHIyKIIUH.
DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.
DNeKTPOMarHuTHOE IoJIe.
Texnuueckue ycmpoiicmea u npaKkmuieckoe NpumMeHeHue: TIOCTOSHHBIE MarHUTHI,
3JICKTPOMATrHUTHI, JICKTPOABUTATENb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 11€Yb.
Jemoncmpayuu
1. OnbiT Dpcrena.
. OTKJIOHEHHE AIEKTPOHHOTO ITyYKa MarHUTHBIM TIOJIEM.
. JIuHUY MHIYKITUA MAarHUTHOTO TTOJIS.

. B3aumopeincTere 1ByX NPOBOAHUKOB C TOKOM.
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5. Cua Ammepa.
6. JleiictBue cuiibl JlIopeHI1a Ha HOHBI AIIEKTPOJIUTA.

7. SIBneHue 3J1eKTPOMAarHUTHON UHAYKIIMH.

8. [IpaBuo Jlenna.

9. 3aBucumocts IJIC UHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO IMOTOKA.
10. SIBneHne caMOMHIYKLIUH.

Yuenuueckuii skcnepumenm, nadbopamopuvie padomoi

1. 3ydeHne MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

2. UccnenoBanue 1eHCTBUS IOCTOSTHHOIO MAarHUTa Ha PaMKy C TOKOM.

3. HccnegoBanue sABICHUS BHCKTpOMaFHHTHOﬁ HHAYKIHUHU.

PA3JIEJI 5. KOJIEBAHUA 1 BOJIHbI

Tema 1. Mexanu4eckue u 3JICKTPOMAarHUTHbIE KOJIeOaHUs

KonebarenbHas cucrema. CBoOOIHBIE MEXaHHUECKUE KoeOaHus. [ apMoHHYecKre KoJleOaHusl.
[Tepuon, yactora, amrumMtyaa M ¢gasza koneOanuil. [IpyX uHHBIM MasTHUK. MaremaTHyecKHii
MasiTHUK. YpaBHEHHE rapMOHMUYECKUX KojebaHui. [IpeBpalieHne sHepruu npu rapMOHHYECKUX
KOJICOAHUSX.

Konebarenbubiit  koHTyp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KoyieOaHHUS B  UACATBHOM
KoJIeOaTeIbHOM KOHTYype. AHAJOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTrUU B UICATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaolUX KoieOaHUAX. BBIHYXIEHHbIE MeXaHHMUYECKHEe KoJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

[lepemennbiii Tok. CUHYCOMJAIbHBIA TNEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.

AMHJ’II/ITY)]HOG n )ICI\/'ICTBYIOI]_ICC 3HAYCHHE CUJIbI TOKA U HAIIPSAXKCHUA.



Tpanchopmarop. IlpomsBoacTBo, mepemadya W TOTPeOJICHUE DIICKTPUUECKOW SHEPTHH.
OKOJIOTUYECKHE PUCKM MpU IPOU3BOJACTBE AeKTpodHepruu. KynbTypa wucnonab3oBaHus
AJIEKTPO3HEPTUU B IOBCEIHEBHOM JKHU3HH.

Texnuueckue ycmpoucmea u npakmuieckoe npumeneHue: EKTPUIECKUN 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUU 3JIEKTPOIepeaay.

Jemoncmpayuu

1. MccnenoBanue mapamMeTpoB KoseOaTeabHON CHCTEMBI (MPYXUHHBIA MM MaTeMaTUYEeCKUA

MasITHHK).
. HaGmronenue 3aryxaromux KoeOaHui.
. UccnienoBanue cBOMCTB BBIHYK/IEHHBIX KOJI€OaHUI.
. Habmotenue pesonanca.

. CBO60,I[HI>I€ QJICKTPOMArauTHLIC KoJIe0aHusI.

(< NV T SR VSR O

OcmorpaMMbl — (3aBUCUMOCTH  CUJIBI  TOKAa W HANpSOKEHHsT OT BpPEMEHH) s

3JIEKTPOMArHUTHBIX KOJICOAHUM.

7. Pe3oHaHC TIpU MOCJIEAOBATEIIbBHOM COCIUHEHHH PE3UCTOPA, KATYIIKA WHIYKTUBHOCTH U
KOHJIEHCATopA.

8. Mozeinp TUHUY 3JEKTpoIepeaayun.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. UccnenoBanue 3aBUCMMOCTH TepUOAa MaJIbIX KoJieOaHUM rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

2. UccnenoBaHne TEPEeMEHHOTO TOKa B ILEMU U3 MOCIEAOBATEIbHO COEAMHEHHBIX

KOHJICHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. MexaHu4ecKue H 3JICKTPOMArHUTHbIE BOJTHBI

MexaHn4eckue BOJHBI, ycloBUsl pacnpoctpaHeHus. Ileproa. CKopocTe pacnpocTpaHeHUs U
JutiHa BOJHEL. [lomepednsie 1 mpogobHble BOHBL MIHTEphepeHrs 1 qudpakius MeEXaHHIeCKUX
BOJTH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

3JICKTpOMaTHI/ITHBIe BOJIHEL. Y CJIOBHUS HU3JTy4CHUA JJICKTPOMATHUTHBIX BOJIH. Bzaumnas

opueHTanus BekTopoB E, B, V B anekrpomaruutHo! BosHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)keHHe, TpeJoMJeHHe, nonspuzauus, audpakuus, wuHTeppepenuus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.
[Ikana s5eKTpoMarHuTHHIX BOJIH. [IpMeHeHHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI paTroOCBA3U U TENEBUACHUS. Pagronokanus.

DIIeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpelbl.



Texnuueckue ycmpouicmea u npakmuieckoe npumeHeHue: MYy3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMAarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jemoncmpayuu

OO6pa3zoBaHue U PACIPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.
Koneb6ntomnieecs Teno Kak HICTOYHUK 3BYKA.

HabGnroneHre oTpakeHusl U MPEIOMIICHHS] MEXaHMIECKUX BOJTH.

1.
2.
3.
4. Habmonenune narepdepeHnu u Judpakiini MEXaHUYECKUX BOJH.
5. 3BYKOBO#1 pe30HaHC.

6. HaOmroieHue CBsI3M TPOMKOCTH 3BYKa M BEICOTHI TOHA C aMIUTHTY/ION U 9aCTOTOM KOJICOAHHIA.
7. WccnenoBaHue CBONCTB 3JICKTPOMATHUTHBIX BOJIH: OTPKEHHE, TPEITOMIICHUAE, TOJISIPU3AITHS,

mudpakius, HHTepGEpeHIINs.

Tema 3. OnTuka

I'eomerpuueckas ontuka. IIpsmonnHeiiHOe pacipoCTpaHEeHUE CBETa B OAHOPOAHOM cpene. Jlyu
cBera. ToUeUyHbI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n300paxeHui B IIIOCKOM 3€pKaje.

[Ipemomitenne cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBINA MOKA3aTelb MPEIOMIICHHS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenpHplil yroy noaHoro BHyTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue u paccenBaroniie JUH3bl. ToHKas nuH3a. DOKycHOE pacCTOSHHUE M ONTHYECKas
cuia TOHKOW JMH3BL. [locTpoeHue n300pakeHUN B COOMpAIOLIMX M PACCEUBAIOIIMX JIMH3aX.
dopmyiia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.

BonnoBas ontuka. Murtepdepenims cera. KorepeHTHble MCTOYHWKHU. YCIOBHS HAOIIOICHUS
MaKCHMyMOB U MHHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHHKOB.

Hudpakius ceeta. JAudpakiuonnas peméTka. Y cioBue HaOMIOIeHUS TJIaBHBIX MAaKCUMYMOB
MPY MaJeHIH MOHOXPOMATHYECKOTrO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

Texnuueckue ycmpoicmea u npakmuieckoe npumMeHeHue: OYKH, Jyna, ¢oToanmapar,
MIPOEKIIMOHHBIN armapar, MUKPOCKOT, TEJIECKOII, BOJIOKOHHAsI ONMTHKA, TU(GPAKIIMOHHAS PEIIETKA,
MOJIIPOU/I.

Hemoncmpayuu

1. [IpsMonuHEITHOE pacTPOCTPAHEHHE, OTPAKEHHE M TpelioMieHue cBera. OnTuueckue

pUOOPBHI.



[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBETOBOIA.
HccnenoBanue CBOMCTB N300payKeHHIA B JIMH3AX.
Monenu MEUKpOCKOTIa, TEIECKOIIa.

Hab6mronenue nntepdepeHImu ceera.

Hab6monenue qudpakiuum cBera.

HaGumonenue aucrepcuu cBera.

[Tonyyenue crnekTpa ¢ HOMOIIBIO MPU3MBI.

© o N o g Bk~ w D

[TosrydeHue criekTpa ¢ HOMOIIBIO TU(PPAKIMOHHON PEIIETKY.
10. HaGmroneHue moJsisipu3aliiy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pavomut

1. 3mepenue mokaszaresns IpeIoMIICHUS CTEKIIA.

2. UccnemoBanne CBONMCTB H300paKCHHI B JIMH3aX.

3. HaGmronenue qucnepcuu cBeTa.

PA3JIEJI 6. OCHOBBI CIIELTUAJILHOM TEOPUU OTHOCUTEJILHOCTU

I'panuubl NPUMEHMMOCTH KJIAaCCHUYECKOW MeXaHukHu. lloctynarsl crneuuanbHOM TEOpHH
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJISL CKOPOCTH CB€Ta B BaKyyMme, [PUHLUII
OTHOCHUTEJIBHOCTH DHH-IITEHHA.

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHUE JJTHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBsI3b MacChl C 3Hepr1/1e171 " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIbI. 9HeprI/I${ ITIOKO.

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Dj1eMeHThbI KBAHTOBOH ONTHKH

®oronsl. Popmyna Ilnanka cBsi3u 3HeprurM (POTOHA C €ro YacTOTON. DHEPrusi U HUMITYIbC
¢doroHa.

OtkpeiTie U uccnenoanue (oroaddexra. OmbiTel A. I'. Ctonerosa. 3akoHbl GoTor(deKTa.
Vpasuenue DitHmreiina g hotorddexra. «Kpacnas rpanunia» Goroaddexra.

Hasnenue ceera. Oneitel [1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texnuueckue ycmpoiicmea u Hnpakmuyeckoe npumerenue: (OTOIIEMEHT, (HOTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Hemoncmpayuu

1. ®otoad ekt Ha yCTaHOBKE C IIMHKOBOM TTACTHHOM.

2. UccnenoBanue 3aKOHOB BHEIIHEro GpoTtoaddekra.

3. CBeTOoIHMO.I.



4. Conneunas Gartapes.

Tema 2. CTpoeHue aToma

Monens aroma Tomcona. Omnbitel Pesepdopaa no paccessauto [J-yactum. [Lnanerapaas Mmoiensb
atoma. [loctynarel bopa. M3nydenue u nornomnienne GOTOHOB MPHU MEPEX0je aromMa ¢ OJHOTO
YPOBHSI 3Hepruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEW SHEPTHH aTOMa BOJAOPOAA.

BousiHoBBIE cBOMcTBa yacTull. BonHbl ae bpoins. KoprycKyispHO-BOJIHOBOW 1yanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.

Texnuueckue ycmpoticmea u npaKkmuyeckoe npumereHue: CIeKTpaibHbIN aHaIU3 (CIIEKTPOCKOI),
Ja3ep, KBaHTOBBII KOMITBIOTEP.

Jemoncmpayuu

1. Monens onbita Pesepdopra.

2. OnpeneneHue AJIMHBI BOJIHBI J1a3epa.

3. HabmroieHue nuHeRvaThIX CIEKTPOB U3ITy4EHUSI.

4. Jlazep.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. HaGmronenne nuHERYaToro CriekTpa.

Tema 3. ATomMHOe€ s1ApO

OKCIEPUMEHTBHI, J0KA3bIBAIOLIUE CIOXKHOCTh CTpOeHUs sjpa. OTKpbITHE PaJIUOAKTUBHOCTH.
OmneiTel Pesepdopra mo onpeneneHuio cocraBa pajinoakTUBHOrO n3nydeHus. CBoiicTBa anbda-,
6era-, raMMa-u3IydeHus. BiausHue painoakTHBHOCTH HA KUBbIE OPTraHU3MBI.

OrtkpbITHE npoToHa U HelTpoHa. HyknonHas monens siipa I'elizen6epra—IIBanenko. 3apsn sapa.
MaccoBoe uncio siapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacnan. ['amma-uznydeHue. 3aKkoH
PaaMOaKTUBHOIO pacnaja.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuitbl. JleekT Macchl spa.

SAnepusble peakuuu. [leneHne u CUHTE3 A1€ED.

SAnepuslii peaktop. TepMmosiaepHblit cunTe3. [IpoOiaemMbl U MEPCIEKTUBHI SIIEPHON IHEPTETHKH.
DKOJIOTMYECKUE aCIIEKTHI AEPHON SHEPTETUKHU.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOCHHUS U PETUCTPALIUH SJIEMEHTApHBIX YacTHII.

OyHaamMeHTanbHble B3auMoeiicTBusl. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue: IO3AMETP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jemoncmpayuu



1. C4€TYnK MOHUBUPYIOIIUX YACTHII.
Yuenuueckuit sxcnepumenm, nadopamopnuie pabomul

1. UccnenoBanue TpeKoB YacTHIl (10 TOTOBBIM (oTorpadusm).

PA3JIEJI 8. DJIEMEHTbBI ACTPOHOMMIH
N ACTPOOU3UKHU

Dranbl pa3BuThs actpoHomud. [IpukinaiHnoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMHUMU.
Bun 3Bé3aH0T0 HeOa. Co3Be3aust, SpKue 3BE3/IbI, ITIAHETHI, X BUIUMOE ABUKCHHE.
ConHeuHas cucrema.

Comnue. ConmHeuHast akTUBHOCTh. McTounuk 3Heprun CoJiHIa U 3BE3/1. 3BE3/IbI, KX OCHOBHBIE
XapaKkTepUCTUKU. JlnarpamMma «CHEKTpaJbHBIA KJIACC — CBETUMOCTBY». 3BE3/BI TJIABHOU
IOCJICIOBATEIIPHOCTH.  3aBHCUMOCTh  «Macca —  CBETUMOCTB»  JJIg  3BE3J  TIIABHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPEACTABIEHUS O
MPOUCXO0XKACHUH U 3BOJoIMU CoJiHIIa U 3BE3/1. DTarbl )KU3HU 3BE3.

Mneunsiii [Iyte — nama I'anaktuka. [lonoxenue u asuxenue Connua B ['anaktuke. Tumsl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sAPaX TaAKTHK.

Bcenennas. Pacumpenne Beenennoil. 3akon Xa06:ma. Pazoeranue ranaktuk. Teopust bosbiioro
B3pbIBa. PenmukroBoe U3iyueHue.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnrwoenusn

1. HaGmroneHus: HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHUIOKEHUN

JUIS OTpEJeNIeHUs] TOJIOKEHUs HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOMYIIapUsl U SIPKUE 3BE3BI.

2. HabOmonenus B Teneckon Jlyasl, uianet, Mueanoro [lyTu.

OBOBHIAIOIIEE ITOBTOPEHUE

Ponb ¢usnku 1 acTpOHOMHUHU B SKOHOMHUYECKOM, TEXHOJIOTUUECKOU, COIIMATTEHON U ATHYECKOU
chepax AeSITEIHPHOCTH YEJIOBEKA; POJIb M MECTO (PM3UKU U aCTPOHOMHH B COBPEMEHHOMN HAy4YHOH
KapTUHE MHUpa; polib (U3MUYECKON Teopuun B (POPMUPOBAHWUU MPEIACTABICHUN O (PU3UUECKOn
KapTUHE MHpa, MECTO (PU3MUECKON KapTHHBI MUpPA B OOIIEM PSAYy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX MPEJICTABICHUN O TIPUPOJIE.

MEXIIPEAMETHBIE CBA3U

N3yyenne kypca ¢usukn 0Oa3zoBoro ypoBHsS B 11 Kkiacce oOcCymIecTBISIETCS € Y4€TOM

COACPKATCIIbHBIX MEKIIPECIMETHBIX CBsI3EM C KypCcaMH MaTC€MaTHKU, 6I/IOJ'IOFI/II/I, XHUMUH, FGOI’pa(l)I/H/I



1 TEXHOJIOTHH.

Mesicnpeomemusle NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBIICHUE, HAy4HbIH (akT, rumore3a, ¢GuU3MdecKkas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIb, H3MEPCHHE.

Mamemamuka: peUICHUE CHUCTEMbl YPaBHEHUW;, TPUTOHOMETPUUYECKHE (YHKIIMH: CHHYC,
KOCUHYC, TAHT€HC, KOTAaHT€HC; OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO; BEKTOPHI U HX
MPOSKIIMA Ha OCH KOOPJWHAT, CIOXEHHE BEKTOPOB; MPOW3BOIHBIC AJIEMEHTAPHBIX (YHKIUM;
MPU3HAKHY T10I00US TPEYTOJIBHUKOB, ONIPE/ICIICHHE TUIOIIAIN TUIOCKUX GUTyp U 00bEMa Tel.

Buonozun: >neKTpuyecKue SIBICHUS B )KUBOW MPUPOJIE, KoJeOaTeIbHbIC TBIKCHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOU IIPUPOC, ICHCTBUE paAUalliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJICKYJI, KPHCTAUTMICCKAs CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHUs KPUCTAUIMYCCKOM PEIIETKH, CIICKTPAIbHBIA aHAJIH3.

Teocpaghusn: wmarnuTHble TONMIOCAa 3E€MIIM, 3aIKA MATHUTHBIX pPyaA, (POTOCHEMKA 3EMHOU
MIOBEPXHOCTH, TIPEJICKA3aHUE 3eMIICTPSICCHHI.

Texnonozusa: NVHUH DIIEKTPOINEpEaad, T'€HEPaTOp NEPEMEHHOTO TOKa, JJICKTPOJBHUTATEINb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-meus,

HpOGKI_[I/IOHHHﬁ arirnapar, BOJIOKOHHAas OIITHKAa, COJIHCUHAA 6&Tap65{.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC (68 1)

OcHOBHBIE BHU/bI A€ATCJIbHOCTH
TemaTnyeckuii 6,10k, TeMa OcHOBHOe coiep:KaHHe 1
Yyamuxcs
PA3JEJ 1. ®DUZUKA U METO/JIbI HAYYHOI'O IO3HAHMUS (2 4)
Duznka U METOIBI ®dusnka — Hayka o npupoje. Hayunsie PaGota B rpyme 1o noAroToBke KOPOTKUX
HAy4YHOI'O IIO3HAHUS METO/1bl TI03HAHUS OKpYXKatoliero mupa. Posb €o00IIeHNI 0 POl 1 MecTe (BU3UKU B
(2u) IKCIIEPUMEHTA U TEOPHU B IIPOLECCce MO3HAHUS NPaKTHYECKOH AeSTeILHOCTH JIOAEH.
MIPUPOJIBI. DKCIIEPUMEHT OcBOEHHE OCHOBHBIX IPUEMOB PabOThI ¢ HUDPOBOI
B (u3uKe. naboparopueit mo Qusnke
MogenupoBaHue (pU3NIECKHUX SIBICHUIT 1
npouecco. Hayunsie runotessl. dusnyeckue
3aKOHBI U TeopuH. ['paHuIIbI IPUMEHUMOCTH
(usnyeckux 3akoHOB. [IpUHLIUII COOTBETCTBUS.
Ponb 1 Mecto dusuku B popmupoBanun
COBPEMEHHOH Hay4yHOH KapTUHBI MUpa,
B IIPAKTHYECKOH JEATEILHOCTH JIFoJeit
PA3JIEJI 2 MEXAHUKA (18 1)
KunemaTtuka Mexanunueckoe JBrmkeHne. OTHOCUTENBHOCTD ITpoBeneHue FKCrepUMEHTA: H3yUeHHE
(5u) MeXaHM4ecKoro JiBuxeHus. Cucrema orcuéra. HEPABHOMEPHOTO JIBHXKEHHUS C LETBIO ONPEACIICHUs
TpaekTopusi. MIHOBEHHOH CKOPOCTH; HCCIIEI0BaHUE
TepemenieHne, CKOPOCTh (CpPeHssE CKOPOCTb, COoOTHOLIEHH MEKY ITYTSAMHU,
MIHOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTepHaIbHON HpOfII[éHHBIMIzI TEJIOM 3a
TOYKH, HX IPOEKIHMH HA OCH CHCTEMbI KOOP/IMHAT. TI0CJICAOBATCIIbHBIC PABHBIC
CroxeHue nnepeMeIeHnii 1 CI0KEeHHe CKOPOCTeH. TIPOMEKYTKH BPEMCHHU IIPU
PaBHOMCpHOe 1 paBHOYCKOPECHHOE PaBHOYCKOPEHHOM JIBUXKCHUHN
npsiMoNTMHEiHOe IBIDKeHue. ['paduku C HayaJbHOU CKOPOCTBIO, PABHOU HYJIIO;
3aBUCUMOCTH KOOpAUHAT, CKOPOCTH, M3YUCHUE IBUKCHUS [IapuKa B BSI3KOM
YCKOpEHUS, IIyTH U NIEPEMEILECHUAS JKHJIKOCTH
.MaTepuaIbHONU TOYKU OT BPEMEHU OObscHeHHEe OCHOBHBIX MPUHIIUIIOB AEHCTBHUSA
CBobosHoe nasieHne. Y ckopeHue cBoOOIHOrO TEXHUYECKUX YCTPOMCTB, TAKUX KAK: CIIMAOMETD,
najieHus. LEMHBIE M PEMEHHBIC TIepeayun JJBUKCHUST; 1
Kpusonuneiinoe nBmxkenue. JBimkeHne YCIIOBHIT HX 630ITaCHOTO UCIIOIB30BAHUS B
MaTepHalIbHOH TOUKH 110 OKPYKHOCTH C TIOBCE/IHEBHOM XKU3HU.
TIOCTOSTHHOM IO MOJY/IIO CKOPOCTBIO. YTI0Bas Pemenne pacuéTHbIX 3a/a4 C SBHO 3aJaHHOMI
CKOpOCTb, JINHElHas ckopocTs. [lepuos u yactora (usnyeckoil MOJENBIO C UCTIONIB30BAHHEM
obpauenust. LlenTpocTpeMuTenbHOE yCKOPEHHE OCHOBHBIX (JOPMyYJT KHHEMATHKH.
TocTpoenue u aHaan3 rpauKoB 3aBUCUMOCTEH
KHHEMATHYECKHUX BEJIMYHH OT BPEMEHH.
Pacnio3HaBaHue (pU3MIECKNX ABICHUH B ydeOHBIX
OIBITAX M OKPYIKAIOIIEH )KU3HHU: PABHOMEPHOE 1
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE,
cBO0OIHOE Ma/IeHHe TeJl, IBIKEHHE 110
OKPY>KHOCTH.
OnycaHne MEXaHUYECKOTo JABHKEHHUS C
HCIIOJIb30BAHUEM (DH3HUIECKUX BEITHUNH:
KOOP/IMHATA, ITyTh, IIEpEeMEIICHHE, CKOPOCTh,
YCKOpEHHE.
Pa6ota B rpynmax npy miaHUPOBaHHH, IPOBEACHUN
U MHTEPIIPETalMH PE3yIbTAaTOB OMBITOB H aHAIH3E
JIOTIOJTHUTENBHBIX HCTOYHHKOB HH(OPMALUH 110
TEME
I[I/IHaMI/IKa [Ipunnun otHocuTensHOCTH ["ammmnes. IIpoBeneHne SKCIEpUMEHTA: HCCIEA0BAHUE
(7 4) Ilepseiit 3akoH HetoToHa. MHEepLManbHble CUCTEMBI | 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHHKAIOLIHUX
oTCUéTa. B IIPY’KHHE U PE3MHOBOM 00pasle, OT UX
Macca tena. Cuna. [IpuHIuMI Cyneprno3uiuu Cul. nedopMaIn; u3ydeHne ABHKEHHs Opycka
Bropoii 3axon HeloToHa 1711 MaTepuanbHOM TOYKH. 10 HAaKJIOHHOM IIOCKOCTH; MCCIIE0BaHUE




Tpernii 3akon HbloToHa J71s MaTepUabHBIX TOYCK.
3aKOH BCEMHPHOT'0 TATOTeHHs. CHIIa TSHKECTH.
ITepBast kKocMHYECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Bussl TpeHus (MOKOsl, CKOIbKEHNUS,
kauenust). Cuia tpenus. Cyxoe Tpenue. Cuia
TPEHUs CKOJIBKEHHS M CHIIA TPECHHS [OKOSL.
Koadduument Tpenus.

Cuita COnpoTUBIEHNUS TIPH JABHKCHHUH Tella B
JKUJIKOCTH WM Tase.

IMocTynaTenbHOE M BpallaTeIbHOE JBIKECHUE
a0COJIIOTHO TBEPIOIO Tela.

MOMEHT CHIIbI OTHOCHTEIFHO OCH BPAIICHHS.

ITneyo cuibl. YcinoBus paBHOBECHS TBEPIOIO Tesla

YCIIOBHi paBHOBECHS TBEPIOTO TEJIa, HMEIOIIETO
0Cb BpAILCHHS.

OObsicHeHHE 0COOEHHOCTEIT PABHOMEPHOTO U
PaBHOYCKOPEHHOI'O HpﬂMOJ’[HHCﬁHO]‘O JBUXCHUA,
CB060[[HOF0 MaacHus T€J, IBUKCHUA

10 OKPYKHOCTU Ha OCHOBE 3aKkoHOB HbroToHa,
3aKOHa BCEMHUPHOI'O TAIOTECHHUA.

OObsicCHeHHE OCHOBHBIX NPUHIIUIIOB ACHCTBUS
TEXHUYCCKUX yCTpOﬁCTB, TaKWX KaK MOJUINITHUKHA.
OObscHEHHE JABMXXCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THbIX 3a/1a4 ¢ SBHO 3aJ1aH-

HOH (hM3HUECKON MOJICJIBIO C UCHIOJIB30BA-

HHEM OCHOBHBIX 3aKOHOB M (hOpPMYJI AUHA-

MMKH.

Pacrnio3HaBaHue GpU3NYECKUX SBICHUIT B y4eOHBIX
OIbITax U Opr)KaIOH_lef/‘I KU3HU: HHEPpLU,
B3aI/IMO[[€l7[CTBl/le TEI.

Ananu3 (bl/l?;l/l‘ICCKl/lX TIIPOLIECCOB U SIBIICHHI

C UCIIOJIb30BAHHUEM 3aKOHOB U IIPUHIIMIIOB!

3aKOH BceMHpHoOro tarotenus, I, II u 111

3aKoHbI HbI0TOHA, IPUHLIKUII CYHIEPIIO3ULIUH CHII,
MPUHIHAII PaBHOIIPABHOCTH HHEPLHAIIBHBIX CUCTEM

oTcuéTa

3aKOHBI COXpaHEHHUS B
MeXaHHKe

(69)

WmMmynsc MaTepuanbHOM TOYKH (Tena),

CHCTEMBI MAaTEPHUAJTIBHBIX TOUCK. I/IMI'IyHLC CHJIBI 1
W3MCHCHHEC UMITYJIbCA TeJIa. 3akoH COXpaHEHUA
HMITyJibca. PeaktuBHOE JABHKCHHUE.

Pa6ora cuibl. MOIIHOCTb CHIIBL.

Kunernueckas sHeprus MaTepHalIbHON TOYKU.
Teopema 00 U3MEHEHHH KUHETHYECKOH SHEPrUH.
TloTeHunanpHas DHEprus. HOTCHL{H&HBH&S{ DHEprusa
ynpyro Jie()opMHPOBAHHOI IIPYKUHBL.
nOTCHL[HaJ'IBHaﬂ JHEprus Tejia BOJIM3U TIOBEPXHOCTH
3emun.

[ToTenumnanbHeie U HEMNOTCHIIMAJIbHbIC

cuibl. CBs3b paboThl HEMOTEHIINATIBHBIX

IIpoBenenue FKCrIepUMEHTa: n3y4eHne abCOIIOTHO
HEYIPYroro yjaapa ¢ IMOMOIIBIO IBYX OJUHAKOBBIX
HUTSAHBIX MassTHUKOB; UCCJICJOBAHUE CBA3H pa60TBI
CHJIBI C M3MEHEHHUEM MEXaHHYECKOH DHEPruu Teiia
Ha IIPUMEPE PACTAKEHUS PE3UHOBOIO JKI'yTa.
Pemienne pacu€THbIX 3a/1a4 € IBHO 3a/laHHOM
(usnyeckoil MOJENBIO ¢ UCIIOIB30BAHUEM
-OCHOBHBIX 3aKOHOB U (bOpMyJ'I JAUHAMUAKH

1 3aKOHOB COXPAHEHHS.

PeleHne kayecTBEHHBIX 3aja4 c Ol'lOpOﬁ Ha
W3Y4YECHHBIC B pas3/elie «Mexanuka» 3aKOHBI,
3aKOHOMEPHOCTH M (HU3NUECKHE SBICHUSL.
OrnrcaHne MEXaHHIEeCKOT0o JBUKCHUSA

C -ACIOJIb30BAHUEM Cl)I/BH‘{CCK]/IX BCJIMYHH: -

CHII C U3MEHEHUEM MEXaHHUEeCKOH dHeprun
CHCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHHYECKOH
SHEPruH.

anyrne 1 HEYNPYTrHUe CTOJIKHOBEHHUS

HMMITYJIbC T€NA, KHHETHYECKast SHEePrus,
MOTEHINANIbHAsI SHEPTHs, MEXaHH4YecKast pabora,
MEXaHUYECKast MOIIHOCTb.

AHann3 GU3HIECKHX TPOLECCOB U ABICHHUH

C MCIIOJIb30BAaHUEM 3aKOHA COXPAHEHHS
MEXaHMYECKOW SHEePruH, 3aKOHA COXPAHEHUs.
HMMITyJIbCA.

OOBsICHEHHE OCHOBHBIX MPHHIIMIIOB JICHCTBHUS
TEXHHYECKHUX YCTPONCTB, TAKMX KAK: BOJOMET,
KONEP, NPYKUHHBIN MUCTOJIET.

OObsiCHEHHE ABMKEHHS PAKET C OHOPOii Ha
H3y4eHHbIC (U3NUECKUE BETNYUHBI U 3aKOHBI
MEXaHHUKH.

Hcnosb30BaHUe MPH TOATOTOBKE COOOIICHUI

0 IPUMEHEHHH 3aKOHOB MEXaHUKH COBPEMEHHBIX
HHPOPMALIMOHHBIX TEXHOJIOTHI IS TOMCKa,
CTPYKTYPHPOBAHUS, HHTEPIPETALHN

¥ TIpe/CTaBICHNs! HH()OPMALIHH, KPUTHUECKUH

aHaIM3 nosryyaeMoii nudopmanuu

PA3JIE]

3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJHUHAMMUKA (24 1)

OCHOBBI MOJIEKYJISIPHO-
KHHETHIECKOH TeOpHH

(CRY]

OCHOBHBIE MOJIOKEHUST MOJIEKYIISIPHO-
KHHETHYEeCKOi Teopun. bpoyHOBCKOe IBIKEHHE.

Juddysus. Xapakrep IBIKEHHS U B3aUMOACHCTBUSL

HpoBeneHne OKCIICPUMEHTA: ONIPE/ACIICHUE MAaCChI
BO31YyXa B KJIACCHOW KOMHATE Ha OCHOBE I/BMCpeHl/lﬁ

00BbEMa KOMHATBI, JABJICHUS M TEMIIEPaTypbl




YacTHIl BemecTsa. MoJieliM CTpOeHHs Ta30B,
JKUAKOCTEH M TBEPABIX TeN M 00BSICHEHUE CBOWCTB
BC€IICCTBA HA OCHOBE DTHUX Mo;[eneﬁ. Macca
MOJIEKYII. KonuuectBo BEIIECTBA. Tlocrostnuas

ABorajpo.

BO3/lyXa B HEl; McCeJoBaHNE 3aBUCUMOCTH MEXKITY
napamMeTpamMM COCTOSIHUSI Pa3peKEHHOro rasa.
OObsICHEHNE OCHOBHBIX MPHHIUIIOB JeHCTBUIH

TEXHUYCCKUX yCTpOfICTB, TaKUX KakK: TEpMO-

TennoBoe paBHOBecue. Temmneparypa u eé
n3mepenne. [lkana remneparyp Llenbcus.

Mopuenb njeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETHYECKOH TEOPUH MI€aIbHOTO
rasza. AGCOJIIOTHAs TeMIIepaTypa Kak Mepa CpeHel
KHHETHYECKON SHEPIUH TEIJIOBOTO JIBHKEHUS
YacTHIl Ta3a. ['a30BbIe 3aKOHBL. Y paBHEHHE
MenneneeBa—Kianeiipona. 3akon JlanbroHa.
H3omnpouecchl B M1€albHOM Ia3e ¢ MOCTOSHHBIM
KOJIMYeCTBOM BemiecTsa. I'paduueckoe
NPEJICTaB/ICHHE U30IIPOIIECCOB: H30TEPMa, U30X0pa,

n3obapa

MeTp U 6apoMeTp; U YCIOBHIl HX 06€30MacHOro
HCHOJIB30BAHUS B OBCEAHEBHOM XKH3HH.
Pacrnio3HaBaHue GpU3HYECKUX SBICHUIT B y4eOHBIX
OIIBITAX M OKPYIKAIOLIEH KU3HH: TuDy3Hs,
OpOYHOBCKOE JIBHIKEHHUE.

OnucaHKe TEIUIOBBIX SBICHHN C UCIIOIb30BAHUEM
(u3nyecKnx BeNUYMH: JaBICHHE Ta3a,
TeMIepaTypa, CpeIHss KUHEeTHIeCKash SHEPTHs
Xa0THUYECKOI'0 JIBHKCHUS MOJICKYJI,
CPEJIHEKBAIPATHYHAsL CKOPOCTh MOJIEKYII.

AHanu3 GU3HIECKUX IPOLIECCOB U ABJICHUH

C MCIIOJIb30BAHUEM MOJIEKYIISIPHO-KHHETHUECKOM
TEOPUH CTPOCHHS BELIECTBA, TA30BbIX 3aKOHOB,
CBSI3M CPEJIHEH KHHETHUECKOil SHEPTHHU TEIIOBOTO
JIBUJKEHHUSL MOJIEKYJI ¢ aOCOIIIOTHOH TeMIepaTypoii.
Pemienne pacu€THbIX 3a/1a4 ¢ IBHO 3a/laHHOM
(usnyeckoil MOJENIBIO ¢ UCIIONIB30BAHHEM
OCHOBHBIX nosoxkeHnit MKT, 3ak0HOB 1 (opMyIt
MOJICKYJISIPHO# (U3HKH.

PaGota B rpymmax npy IIaHUPOBaHHUH, TIPOBEICHUN
U UHTEPIIPETalMH PE3yJIbTATOB OMbITOB H aHAIH3E
JIONOJIHUTENIbHBIX HCTOYHHKOB HH(BOPMALUH 110

TEeME

OCHOBEI
TEPMOIUHAMUKH
(10 9)

TepmoanHamuueckas cucreMa. BHyTpeHHss
SHEPrusi TEPMOANHAMUYECKON CHCTEMBI M CIIOCOOBI
e€ m3MeHeHus. KomaecTBo TemoTs U pabora.
BHyTpeHHsIs 9HEpPrHs OJHO-

ATOMHOTO HJICaJIbHOTO ra3a. Busl Temionepenayn:
TEIUIONPOBOIHOCTD, KOHBEKLHS, U3TydeHHUE.

VY nenbHas TemnoEMKOCTh BeliecTBa. KomndecTso
TEIUIOTHI PH TEILIonepeiaye.

Tonsitre 06 annabatHoM nporecce. TTepBblii 3aKoH
TepMOIMHaMUKH. [IpUMeHeHne epBoro 3aKoHa
TEPMOIMHAMHUKH K H3ompoueccaM. I'papuueckas
MHTEpIpeTalus paboThl rasa.

Bropoit 3akon Tepmoannamuku. HeoGparumocts
MPOLIECCOB B TIPUPOJIE.

Ternuossie MamuHbl. [IpuHIUIBL 1eHCTBYS
TEIUIOBBIX MalUH. [TpeoOpa3oBaHus SHEPTUH B
TeruoBbIX MamnHax. KI1/1 TernioBoii MammHeL.
Iuxa Kapuo u ero KIT/I. Dxonorunueckue

po6IIeMbl TEILIOYHEPre-THKU

ITpoBeneHne y4eHHIECKOro SKCIIEPHMEHTA:
H3MepeHHe y/IeIbHOH TeIIOEMKOCTH BEILEeCTBa.
OObsiCHEHHE OCHOBHBIX PHHIIUIIOB ACHCTBHUS
TEXHUYCCKUX yCTpOﬁCTB, TaKHX KaK: IBUTaTCIIb
BHYTPEHHETO CropaHus, OBITOBOI XOJIOJUIIBHHUK,
KOHJMIMOHEP; U YCIOBHUiT NX 6e3-omnac-HO-Tro
HCIIOJIb30BAHUSA B HOBCCHHCBHOﬁ JKA3HU.
Ormicanne U3YYCHHBIX CBOMCTB T€J U TETJIOBBIX
SIBJICHUH C UCTIOJIb30BaHUEM CI)I/BI/I‘ICCKPIX BCJIMYHH:
JIaBJICHHE Ta3a, TEMIIEPATypa, KOJMYECTBO TEIIOTHI,
BHYTPEHHSI SHEpTHs, paboTa rasa.

Pemenne pacuéTHbIX 3a/a4 ¢ SBHO 3aJaHHOMI
(usnyeckoi MOJENBIO C UCTIONIB30BAHHEM
OCHOBHBIX 3aKOHOB 1 ()OPMyYJT TEPMOTUHAMHUKH.
PeleHne ka4ecTBEHHBIX 3aja4 c Ol'lOpOﬁ Ha
H3Y4YCHHBIC B pasjelie «MOIICKyI[HpHaﬂ (bl/l3MKa u
TEPMOJIMHAMHKA» 3aKOHBI, 3aKOHOMEPHOCTH U
(usnyeckue sBaeHMs.

Pabora B rpynmnax npu aHajanse TOMOTHUTEIbHBIX

HCTOYHHKOB HH(POPMALUH 110 TeMe

ArperaTHbIe COCTOSHHUS
.BEIIIECTBA

Da3oBbIe IIEPEXO.IbI
(59)

Iapoo6pa3zoBanue u koHaeHcanus. Mcnapenue u
kuneHne. AGCONIOTHAS 1 OTHOCHTENbHAS
BIAXKHOCTH Bo3ayxa. Haceimennsnii map. Y nenpHas
TEIuIoTa Mapoodpa3oBaHus. 3aBHCHMOCTh

TEMIIEPATYPhI KUIICHUS OT HaBJICHHUS.

Iposesenne sKCepUMEnTa: H3MEPEHNE
OTHOCHTENBHOMH BIaXKHOCTH BO3JyXa.
OObscHeHHEe OCHOBHBIX MPUHIIUIIOB AEHCTBHSA
TEXHUYECKHX YCTPONCTB, TAKHX KaK: THTPOMETp K
MICHUXPOMETD, KaJIOPUMETP; U yCIIOBHI HX
6€3011aCHOT'0 HCIIONB30BAHMS B [IOBCETHEBHOM

JKU3HHU.

Teépnoe teno. Kpucrammueckue 1 aMopdHbie
Tena. AHI/BOTpOHI/Iﬂ CBOICTB KpHUCTAJJIOB. )KI/I,E[KPIG
KpUCTAJIIBL. COBpeMCHHLIC MaTepualbl. IInaBnenue
Y KpUCTaIA3alus. YHCJ'II:Haﬂ TEIJIOTA IJIABJICHUS.
CyO6numarus.

VpaBHeHHE TeIUIOBOro OaaHca

OnucaHKe NPUHIIKIIOB TTOJYYeHHs COBPEMEHHBIX
MaTepHaioB, B TOM 4YHCIIe HAHOMATEPHAIIOB.
Pemenne pacuéTHbIX 3a/1a4 ¢ SBHO 3aJaHHOI
(usndeckoi MOJENBIO C UCTIONB30BAHHEM
YpaBHEHHS TEIUIOBOTO OanaHca.

Pemenne kauecTBEHHBIX 3a/1a4 C ONOPOH Ha

W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U




(u3HUeCKHe ABICHNUS 110 TEME.

Pacrnio3HaBaHne GpU3NYCCKUX SBICHUIT B y4eOHBIX
OIIBITAX M OKPYIKAIOIIEeH KU3HH: JeopMarus
TBép[[BIX TEJI, Harp€BaHUE€ U OXJIAXKJACHUE TEII,
HU3MEHCHUE arperaTHbIX COCTOSIHUI BEIIECTBA U
00BACHEHHE X HAa OCHOBE 3aKOHOB U (hopMyJ1
MOJIEKYJISIPHOH -(DH3HKH.

Hcnonp3oBanue HHOOPMALMOHHBIX TEXHOIOI Ui
JUIS TIOMCKaA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN U
MpEeACTaBICHUSA PlHdJOpMaI_[]/II/I IpH IIOATOTOBKE
COOOIIEHUIT 0 IPUMEHEHHH 3aKOHOB MOJICKYJIIPHON
(u3uku U TEPMOAMHAMMKY B TEXHUKE U

TECXHOJIOTHUAX

PA3JIEJ] 4. DJIEKTPOJUHAMMKA (22 u)

9H€KTpOCTaTPIKa Drextpu3auus Tel1. DieKTpudeckuit 3apsa. [sa IIpoBeneHue sKCIepUMEHTa: H3MEpEHHE
q 10)) BHUJIA DIICKTPUYECKHUX 3apsAa0B. [IpoBoIHUKH, INMEKTPOEMKOCTH KOHJEHCATOPA.
JIMBJIEKTPUKU M HOJIYIPOBOAHUKH. 3aKOH OObsiCHEeHHE OCHOBHBIX NPUHIIUIIOB ACHCTBUS
COXPaHEHHUS IIEKTPUUECKOT0 3apsijia. TEXHHYECKHX YCTPOMUCTB M TEXHOJIOTHIA, TAKUX KaK:
Bzaumopeiictue 3apsinos. 3akon Kynona. JNEKTPOCKOI, IEKTPOMETP, EKTPOCTATUIECKAS
ToueuHslit HnEKTpPUYECKH 3aps. DIeKTpUUECKOe 3alMTa, 3a3€MJICHHE YJIEKTPONPHOOPOB,
niosie. HanpskEHHOCTD JICKTPUYECKOTO MOJISL. KOHJIGHCATOP, KOMMMPOBAJIBHBIH ammnapar, CTpyHHbIi
TIpUHIMI CYyNepIO3ULHHU SIEKTPHYECKHUX TTOJICH. MIPUHTEP; U YCIOBUI X 6€30I1aCHOTO IPUMEHEHHS
JInHnn HanpsHKEHHOCTH JIEKTPHYECKOTO MOJISL. B IIPAKTHYECKOH KU3HH.
Pa6oTa cuit 271eKTpOCTaATHYECKOTO MOJIS. Pemienne pacu€THbIX 3a/1a4 € BHO 3a/laHHOM
IMotenuuai. PazHOCTh NOTEHHAIOB. (usuyeckoi MOJENBIO ¢ UCIIOIB30BAHUEM
TIpOBOXHMKH H IUIIEKTPHKHU B OCHOBHBIX 3aKOHOB U ()OPMYJI JIIEKTPOCTa-
JIEKTPOCTATHYECKOM TI0J1€. JIMdIeKTpHIecKas THKH.
MPOHULIAEMOCTb. Pemenne KaueCTBEHHBIX 3a/1a4 C ONOPOii Ha
Dnekrpoémkocts. KonaeHcaTop. Di1eKTpoéMKOCTh M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1
IUIOCKOTO KOHJIGHCATOpa. DHEPrusl 3apskeHHOT0 (dusnyeckue sABIeHUS 110 TeMe «DIEKTPOCTATHKAN.
KOHIeHcaTopa PacriozHaBanue GpuU3NYECKUX ABICHHH B y4eOHbBIX
OIIBITAX M OKPYIKAIOIIEH XKU3HH: HIICKTPU3ALHUS Tell,
B3aUMOJICHCTBHE 3aps/IOB; H 0OBICHEHNE HX HA
OCHOBE 3aKOHOB M (HOPMYJT JNIEKTPOCTATHKH.
OmnucaHne U3y4eHHBIX CBOHCTB BEILIECTBA
M DIIEKTPUYECKUX SBJICHUH C UCTIOIb30BAHHEM
(u3nyecKknx BeNMUMH: dNIEKTPUUECKHIT 3aps,
HanpsHKEHHOCTB HJIEKTPHYECKOTO TI0JIS, TIOTEHIMAI,
PA3HOCTh IOTEHIIHAJIOB, YEKTPOEMKOCTb.
AHann3 GU3HIECKHX TPOLECCOB U ABICHUH
C UCITIONIb30BAHHEM (PU3MUIECKHX 3aKOHOB: 3aKOH
COXPaHEHHs SIEKTPUUECKOTO 3aps/ia, 3aKOH
Kynona.
Pa6ota B rpynmax npu aHannse JOMOIHUTEIbHBIX
HCTOYHHKOB HH(OPMALMH H TTOArOTOBKE
COOOIIEHNI O MPOSBICHHH 3aKOHOB
UEKTPOCTATHKHU B OKPYKAIOLIEH KU3HU 1
MPUMEHCHHHU UX B TEXHUKE
[TocTosHHbIH OnekTpuuecKuii TOK. YCI0BHUS CyIIECTBOBAHMUS TpoBenenye 3KCnepuMeHTa: H3y4eHHEe CMELIaHHOrO

JJIEKTPUUECKUIN TOK.

Toku B pa3nuvHBIX
cpenax
(12 9)

JIEKTPUYECKOro TOKa. MICTOUHNKI

Toka. Cuna Toka. [TocTosTHHBIN TOK.
Hanpsoxenue. 3akon OMa 171t ydactka

LEMH.

DJIeKTPUUECKOE COMPOTHUBIICHUE. Y IelIbHOE
conpoTuBienue emiectsa. [TocnenoparensHoe,
napasienbHOe, CMEIIaHHOe COeIMHEHNE
MPOBOJHHKOB.

Pab6ora anexrpuueckoro Toka. 3akoH J[xoyms—
Jlennia. MOIIHOCTD 2IE€KTPUYECKOTO TOKA.

OJIC u BHYTpeHHEe CONPOTHBIICHHE HCTOYHHKA
TOKa. 3akoH OMa JUTsl TOJTHOI (3aMKHYTOI)

anekTpuyeckoii nenu. Koporkoe 3amMblkaHue.

COGJIMHEHHS PE3UCTOPOB; H3MEpE

nue D/1C UCTOUHHNKA TOKA U €r0 BHYTPEH-

HEro COIPOTHBIICHHS; HAOIIOAEHHE MIEKTPOIN3A.
OObsICHEHHE OCHOBHBIX MPHHIIUIIOB JASHCTBUS
TEXHHYECKHX YCTPOHUCTB M TEXHOJIOTHH, TAKMX KaK:
amnepMeTp, BOJILTMETP, PEOCTaT, HCTOYHUKHM TOKa,
3JIEKTPOHATPEBaTEIbHbIE IPUOOPHI,
JNIEKTPOOCBETUTEIbHBIE TPUOOPBI, TEPMOMETP
CONpPOTUBICHNUS, BAKYYMHBIH JHOJ, TEPMUCTOPBI U
(hoTope3ucTopsl, MOMYNPOBOIHUKOBBIH THO,
rajbBaHHUKa; U YCIOBUH NX 6e301acHOro

TIPUMEHEHUS B ﬂpaKT"lICCKOﬁ JKHU3HU.




DJIeKTPOHHAs IIPOBOAUMOCTb TBEP/IBIX METAIIIOB.
3aBHCHMOCTb COLPOTUBIICHHS METAILIOB OT
TemrnepaTypbl. CBEpPXIPOBOAUMOCTb.
Onekrpuueckuii Tok B Bakyyme. CBoicTBa
DJICKTPOHHBIX ITyYKOB.

Tonynposoauuku. CoGcTBEHHAs U IIPUMECHAst
NIPOBOAUMOCTD TIOJYIPOBOHUKOB. CBOiicTBa Pp—N-
nepexoja. [1onynpoBoiHUKOBbIE IPHOOPHI.
aﬂeKTpI/I‘lCCKI/lﬁ TOK B pacTBOpax M pacruiaBax
DJICKTPOJIUTOB. SHCKTPOHI/ITI/I‘ICCKHSI Aucconuanus.
Onekrpoius.

DIIeKTPUYECKHUii TOK B razax.
CaMoCTO-STENbHBIN U
HECaMOCTOATENbHBIN pa3psia. MonHus.
[Tnazma

Pemenne pacu€THbIX 3a/1a4 ¢ IBHO 3a/laHHOM
(u3HYECKOit MOJIEINIBIO € HCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB 1 (opmyi1 TeMbl «IlocTOsHHBIH
JJIEKTPUYECKHUI TOK».

PacriozHaBanue (pU3NYECKHUX ABICHHH B y4eOHBIX
OINBITAX M OKPYIXKAIOLIEH KU3HU: AIEKTPUUECKas
NIPOBOAUMOCTb, TEIIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE AEHCTBUS TOKA.

AHanu3 31eKTPHYECKUX SIBICHUN U MPOLECCOB B
LEMsAX MOCTOSHHOTO TOKA C HCIOJIIB30BAaHUEM
3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
M0CJIEJIOBATEIFHOTO ¥ MAapaJlIebHOIO COEIMHEHUS
NIPOBOJIHUKOB, 3aK0H J[oyns—

Jlenua.

OmnucaHne H3yYCHHBIX CBOMCTB BELIECTB U
JJIEKTPUYECKUX SBICHHI C HCIIOIB30BaHHEM
(u3nUecKUX BENUYNH: AIEKTPHUYCCKUIL 3apsi,
CHJIA TOKA, SJICKTPUYECKOE HAIPSIKEHUE,
JJIEKTPUYECKOE CONPOTUBICHUE, PA3HOCTh
noreruuanos, D/C, pabora Toka, MOIHOCTh
TOKA.

Hcnonp3oBanne HHHOPMALMOHHBIX TEXHOIOT Ui
JUISL TIONCKA, CTPYKTYPHPOBAHUS, HHTEPIPETALUN U
npejcTaBiIeHust HHGOPMALMHK TIPU MTOATOTOBKE
COOOMLIEHHIT O IPUMEHEHUH 3aKOHOB HOCTOSHHOTO

TOKa B TEXHUKE U TEXHOJIOTUAX

Pe3eps (2 u)

1 KJIACC (66 1)

Temarnyeckuii 0J10K, TeMa

OcHOBHOE coiep:KaHue

OCHOBHBIE BHABI
JAesITeIbHOCTH y4aIuXxcst

PA3EJI4. QJIEKTPOIUHAMMKA (11 v)

MarnuTHoe nojJe.
DJiekTpoMarHuTHas
UHAYKLIHEA (11 1)

TTocTosTHHBIE MarHHUTBHI. B3aMMO}I€ﬁCTBHC TIOCTOSIHHBIX MAarHUuTOB.
MaruauTtHoe noJe. BCKTOp MarHMTHOM WHIYKIHH. anHLIH]'l
CYNEeprio3suui MarHuTHBIX noyied. JInHMKM MarHUTHOM HHAYKIHH.

Kap'mHa JIMHUI MarHUTHOW WHIYKIUHA I10JIS IOCTOSAHHBIX

MarHMuTOB.

MaruuTtHoe noje NpoBOJHHKA ¢ TOKoM. KapTiHa nmuuunii nHaykinu

MarHuTHOIr o

TI0JISL JJIMHHOTO MPSAMOT0 IMPOBOJIHUKA K 3aMKHYTOI'O KOJIBIIEBOT'O

TIpOBOJHHUKA,

KaTymku ¢ TokoM. OnbiT Opcrena. B3aumoeiictBre NpoBOAHUKOB

C TOKOM.

Cuna Amnepa, €€ MOJyJIb M HAIIPABJICHHE.

Cuna JlopeHua, eé Mozysb M HanpasiieHue. J[BuxeHne

Bapﬂ)l(CHHOﬁ YacTHUIBI B OMHOPOJHOM MarHuTHOM IT10JI€. PaGora

CHUJIbI

Jlopenma.

SBnenue snekTpoMarHuTHOM MHAyKMu. [loTok BekTopa

MarHuTHOH uHAYKIud. DJ1C nHAYKINH. 3aKOH /IEKTPOMArHUTHOM

uHaykunu dapanest.

Buxpesoe snekrpuueckoe none. 3/1C HHAYKIMU B IPOBOJHHKE,

JBHOKYIIEMCS 110~

Iposenenue skcnepuMenTa:
H3YYCHHE MArHUTHOTO TIOJIS
KaTYIIKH C TOKOM; HCCIIE/IOBaHUE
JIEUCTBHS TOCTOSIHHOTO MarHuTa
Ha PaMKy C TOKOM; HCCIIEJOBaHHE
SIBIICHUSI YJIEKTPOMAarHUTHON
HMHIYKIWH.

OOBsICHEHHE OCHOBHBIX
MPHHIUIIOB JICHCTBHS
TEXHUYECKUX YCTPOMUCTB, TAKUX
KaK: MOCTOSTHHBIE MAarHHTHI,
JJIEKTPOMArHUTHI,
JEKTPOABUIATEIIb, YCKOPHTEIH
9JIEMEHTAPHBIX YaCTHII,
HMHAYKIMOHHAS e4b; U YCIOBHIT
ux 6e30MacHOro NPUMEHEHHS B
MPAKTHYECKOM KU3HH.

Pemenne pacuétHbIx 3a1a4 HA
NpUMEHeHHEe HOPMYIT TEMBbI
«MarsuTHoe roe.
OneKTpOMarHUTHAsE HHIYKIHS».
Pemienne kauecTBEHHBIX 3aa4 C
OMOpO¥ Ha N3YYCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH 1 (HU3HUUECKHe
SIBJICHUSI TeMbl «MarHuTHOE MoJIe.
OneKTpOMarHUTHAsE HHIYKLHS».
Ornpenienenye HanpapIeHuUs
BEKTOpa HHIYKIIMH MarHUTHOTO

TI0JIA TIPOBOJHUKA C TOKOM, CHUJIbL




Awmrnepa u cuiisl JIopeHna.
Pacno3HaBanue GpU3MIECKUX
SIBIICHUI B y‘ICGHBIX OImbITax U

OKpY’KaroLIe )KHU3HU: B3aMO-

CTYIIaTEJIbHO B OJHOPOJHOM MarHuTHOM

moJye.

Ipasuino Jlenna.

WunyktuBHOCTD. SIBNeHue camouHaykuuu. DJ1C caMOMHIYKLIMH.
BHeprym MarfuTHOI'O I10JIA KaTyILIKH C TOKOM.

DIIeKTPOMarHUTHOE I10JIe

HCﬁCTBHC MAarHuiToB,
DJIEKTPOMarHuTHast MHAYKIHA,
HCﬁCTBHC MAarHiTHOTO II0JIA Ha
MPOBOJIHHK C TOKOM U
JBYOKYLUMHCS 3apsil.

Amnanus DJIEKTPOMAarHUTHBIX
SIBJICHUH C UCTIOJIb30BaHUEM
3aKOHa BHCKTPOMHFHHTHOﬁ
MHIYKLWH.

OnucaHue U3yueHHbBIX CBOMCTB
BELIECTB U DJICKTPOMArHUTHBIX
SIBIICHUH C MCIIOJIb30BAHUEM
d)I/I3I/I‘1€CKI/IX BCJIMUUH: HHAYKIUS
Mar"HuTHOTO I10JId, CHJIa AMHCpa,
culia J'[opeHua, WHAYKTUBHOCTH
KaTYIIKH, SHEPTUsi
DJIEKTPUYECKOI'0 U MArHUTHOTO

nouei

Pasznen 5. KOJIEBAHUS U BOJIHbI(24 1)

MexaHu4eCKHe U
3JIEKTPOMAarHUTHBIE
KoJeOaHusi(9 1)

Kone6arenbHas cucrema. CBOOOIHbIE MEXaHHUIECKHE KONEOaHMUSI.
I"apmonnueckue kone6anus. [lepuon, yacrora, ammiutyna u ¢asa
konebanuit. [IpyxuHHbIil MasTHUK. MaTeMaTH4eCKUil MasiTHHUK.
YpaBHeHue rapMoHHueckux kosiebanuit. IIpespanieHue suepruu
MIPH TAPMOHHYECKHX KOJICOaHHsX.

Kone6arenbHblit KOHTYp. CBOOOIHBIE 2JIEKTPOMATrHUTHbIS
Kosie6aHus B NCATBHOM KOJICOATEIBHOM KOHTYpE. AHAIOTHS
MEK/Iy MEXaHHYECKHMU H YICKTPOMATHUTHBIMU KOJICOAHUAMH.
®dopmyna TomcoHa. 3aKOH COXpPAaHEHUS SHEPTUH B UICATBHOM

KoJe0aTeIbHOM KOHTYpE.

TIpoBeneHHE SKCIIEPUMEHTA!
HCCIIeI0BAaHUE 3aBUCUMOCTH
nepuoja Majblx Kojebanuii rpysa
Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a; HCCie0BaHNe
MePEeMEHHOT0 TOKA B LIENH U3
OCIIEI0BATENIBHO COETMHEHHBIX
KOHZIEHCATOPA, KaTyIIKH

U pe3ucropa.

OObsiCHEHHE OCHOBHBIX
MPHHIUIIOB JCHCTBHS
TEXHHYECKHUX YCTPOUCTB, TAKHX
KakK: 3JIEKTPHYECKHIl 3BOHOK,
TeHEepaTop MEPEMEHHOT0 TOKa,
JIMHHUH 3JIEKTponepenay; i
ycioBuii Ux 6€30MacHOro
MPUMEHEHHS B MPAKTHYECKOH
JKU3HH.

Pemenne pacuérHeIxX 3aj1a4 ¢ SBHO
3aaHHOHN (PU3UUECKON MOJICIIBIO C

HCIIOJb30BAaHUEM OC-

Ipencrapienne o 3aryxaromux kojnebaHusX. BelHyk/IeHHbIE
MexaHudeckue Konebanus. Pezonanc. BeiHysk/ieHHbIE
3JIEKTPOMAarHuTHbIE KOJeOaHus.

IMepemennblii Tox. CUHYCOMIATBHBIH TIEPEMEHHBII TOK.
MOoOIIHOCTB NEPEMEHHOr0 TOKA. AMIUIUTYTHOE U JIeHCTBYIOMIee
3HAQYECHHUE CHUJIBI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. ITpou3BoACTBO, Eepenada 1 noTpedieHne
BHCKTpI/[LICCKOI\/'l OHEPrum. DKOJIOTHYECKHE PUCKH IIpH
TIPOU3BOACTBE JJIIEKTPOOIHEPTUH. Kym,Typa HCMOJIb30BaAHUA

DJICKTPOIHEPTUH B HOBCCHHCBHOﬁ JKU3HHU

HOBHBIX 3aKOHOB 1 (hopMyI,
OIHCHIBAIONINX MEXaHHYECKHE U
3NIEKTPOMArHUTHbIE KOJIEOaHMsI.
OnucaHue n3y4eHHbIX
MEXaHUYECKHUX 1
3JIEKTPOMArHUTHBIX KOJIeOaHuii ¢
HCIIOJIE30BAHUEM (PU3HYCCKHX
BEJIMYMH: IEPUOJ M 4ACTOTa
konebaHui, aMIuTyaa u hasza
KoneOaHui, 3apsi] U CUIa TOKA B
MpOoLECcce rapMOHUYECKUX
3JIEKTPOMArHUTHBIX KOJIeOaHHUIL.
Pemenne kauecTBEHHBIX 3a/1a4 C
OMOpO¥ Ha N3YYCHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH, OTTHCHIBAIOIIHE
MEXaHUYECKHE U
3JIEKTPOMArHUTHBIE KOJIEOaHMsI.

Pabota B Tpymnmax npu




[UIAHUPOBAHHH, POBEACHUN U
MHTEPIPETAIUN PE3yIIbTaTOB
OIIBITOB, U AaHAJIU3€
JOTIOJTHUTEJIbHBIX HCTOYHUKOB

uHPOPMALHH TI0 TeMe

MexaHu4eckue u
3JIEKTPOMAarHUTHbIE
BOJIHBI (5 4)

MexaHuueCKHe BOJIHBI, YCIIOBUS pacnpocTpaHeHus. Ilepuo.
CKopocTb pacnpocTpaHeHus U JutiHa BosHbl. [Tonepeynsie
U IIPOJOJIbHEIE BONHBL. MHTephepenuns u auppakuns
MEXaHUYCCKHX BOJIH.

3Byk. CKOpOCTb 3ByKa. 'pOMKOCTB 3BYKa.

BeicoTa ToHa. TemOp 3ByKa.

OObsICHEHHE OCHOBHBIX
NPHHIMIIOB JAeHCTBHS
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHif, TAKUX KaK:
My3bIKaJIbHbIE HHCTPYMEHTHI,
YJIbTPa3ByKOBasl IMArHOCTUKA B
TEXHUKE U MeJIULMHE, pajap,
PanuoNpUEMHUK, TEJIEBU30D,
aHTeHHa, Teneod, CBU-neus; u
ycioBHii HX 6e30MacHOro
TPUMEHEHUS B IIPAKTHYECKOH

JKHA3HH.

3HeKTpOMaFHl/ITHbIe BOJIHBI. Y CIIOBUS U3JIy4YCHUSA
QIIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHranus Bektopos E,
B, V B anekTpoMarHuTHoi BonHe. CBONCTBA HIIEKTPOMArHUTHBIX
BOJIH: OTpa)KCHHE, PEIOMIICHUE, TOIApU3aLHs, JU(paKus,
unTepdepeniys. CKOPOCTb HIEKTPOMATHUTHBIX BOJH.

IlIkana smeKkTpoMarHuTHBIX BOJH. [IpumeHenue
DJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U 6bITy4

[puHUMNBL paguocBs3K U TeneBuaeHus. Paauonokauus.

3HCKTpOMaFHHTHOC 3arpsA3HCHUEC Opr)KaIOH.leﬁ Cpeanl

Pemenne pacu€THbIX 1
Ka4yeCTBEHHBIX 3a/1a4 C OIIOPOi Ha
H3YYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH, OIHCBIBAIOIIINE
pacmpocTpaHeHHE MEXaHHYECKHX
¥ 3JICKTPOMArHMTHBIX BOJIH.
HcnonbzoBanne
MH(OPMALIMOHHBIX TEXHOIOTHI
JJIS TIOUCKA, CTPYKTYPUPOBaHUS,
HWHTEPIIPETAIUN U IIPEACTABICHUA
HHPOPMALIMH TIPH TIOATOTOBKE
coo01eHHii 06 HCIIOIb30BaHUH
3JIEKTPOMAarHuTHBIX BOJIH B
TEXHHUKE.

VYyacrue B AUCKyccHH 00
DJIEKTPOMAarHuTHOM 3arpsA3HEHUN
OKpY Karomei cpejibl.

Pa6ora B rpynnax npu
TUIAaHUPOBAHWH, IIPOBEJICHUU U
MHTEPIIPETALUH PE3YIbTATOB
OIIBITOB U aHAJIN3€
JIOTIOJTHUTEJIbHBIX HCTOYHHUKOB

nH]OpPMAINHK [0 TeMe

Ornrrka(l0 u)

T'eomerpuyeckas ontuka. IIpsmonuHeliHoe pacnpocTpaHeHne
cBeTa B 0JHOPOIHOM cpeie. Toueunslit uctounuk ceta. Jlyu
CBeTa.

OtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoerne
n300paXkeHuil B IIIOCKOM 3epKaJle.

Tpenomienue cBeTa. 3aKOHbI MPEIOMIICHUS cBeTa. AGCONIOTHBIH
nokasaresib npesiomieHus. ITosHoe BHyTpeHHEE OTpaXKeHHE.
l'[pe;[em,ﬂmi‘l YroJI TIOJTHOTO BHYTPEHHEI'O OTPaXKEHHUS.

Jucnepcus ceera. CrnoxHslit coctas Gemnoro ceera. Ler.

Tposenenue skcnepuMenTa:
HaOJII0/ICHHE TUCTIEPCHHU CBETa;
M3MEpeHne MoKa3aTess
MPEIOMIICHHS CTEKIIA;
HCCIIeIOBaHHE CBOWNCTB
n300paXKeHNH B TMH3aX.
OOBsICHEHHE OCHOBHBIX
MPHHIUIIOB JICHCTBHS
TEeXHUYECKUX YCTPOHCTB 1
TEXHOJIOTHH, TAKUX KaK: OYKH,
nyna, doroarmapar,
MPOCKIMOHHBI armapar,
MHKPOCKOII, TEJIECKOII,
BOJIOKOHHASI OIITHKA,
nudpakunoHHas penéTka,
TOJIIPOU/T; U YCIIOBUI X
6e30macHOro MPUMEHEHHUS B
MPAKTHYECKON KU3HH.

Pemenne pacuérHeIxX 3aj1a4 ¢ SBHO
3a/IaHHOI (PU3MYECKOH MOZIEIBIO C

HCIIOJIB30BAHUEM OC-




Cobuparolye ¥ pacCenBaloIINe JTHH3BI.

Tonkas nun3a. POKYCHOE pacCTOSHUE U ONTHYECKAs CHJIAa TOHKOM
nmu3bl. [TocTpoeHHne H300pakeHHil B COOMPAIONINX U
paccenBarolmuX JuH3ax. PopMya TOHKOH JIMH3bL. YBEIHYEHNUE,
JaBaeMoe JIMH30M.

IIpenesnsl NPUMEHUMOCTH I'€OMETPUYECKON ONTHKH.

Bosnosas ontuka. Marepdepenuns ceera. KorepeHtHbie
HCTOYHHKH. Y CJIOBHS HAaOII0/ICHUs. MAKCHMYMOB 1 MUHHMYMOB B
UHTEP(EPEHIHOHHOH KapTUHE OT ABYX CHH()A3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

Judpakuus ceera. JuppakiponHas pemérka. Y caoBue HabmoaeH ]
IJ1aBHBIX MAKCUMYMOB IIPH [1aIeHHM MOHOXPOMAaTHYECKOIo CBETa Ha
J(PAKIHOHHYIO PEIIETKY.

Tonspusanus ceera

HOBHBIX 3aKOHOB M (hOpMyJT
TreOMETPUUYECKOI ONTUKH.
TlocTpoenue u onucanue
H300pakKeHHs1, CO3AaBaeMOro
TUIOCKHM 3€PKaJIOM, TOHKO#
JIMH30M.

Pacrnio3HaBaHue GpuU3nIECKUX
SIBJICHUH B OIIBITaX U
OKPY’KarOIIEH JKH3HH:
NIPAMOIMHENHOE
pacnpocTpaHeHHe CBETa,
OTpa’KeHHE, NPEIOMIICHHUE,
uHTepdepeHus, Audpakuus u
MOJIAPU3ALMS CBETA, JUCIEePCHs
cBeTa.

AHanu3 ONTHYECKUX SBICHUN C
HCHOJIb30BAHUEM 3aKOHOB: 3aKOH
NPAMOJIMHEHHOr O
pacnpocTpaHeHHs CBETa, 3aKOHBI
OTPAKCHHS CBETA, 3aKOHBI
TIPENIOMJIEHHS CBETA.

OrnycaHne ONTHYECKHX SBICHUH C
HCIOJIb30BAHUEM (PU3HUECKHX
BEJIMYMH: (POKYCHOE PACCTOSIHUE U

ONTHYECKasA CUJIa JIMH3bL

PA3JIE

JI 6. OCHOBBI CELIUAJILHOM TEOPUM OTHOCUTEJBHOCTH (4 y)

OcnoBsl CTO (4 u)

I'paHulbl IPUMEHUMOCTH KJIACCHUECKOM
MexaHuku. [locTynaTel crienuanbHON TE€OpUn
OTHOCHUTEIFHOCTH: HHBAPUAHTHOCTD MOYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIHIT
.OTHOCHUTEJIBHOCTH DHHIITEHHA

PemieHrie kKaueCTBEHHBIX
3aja4 ¢ OIopoil Ha
H3y4CHHBIC 3aKOHBI,
-3aKOHOMEPHOCTH U (PH3H
YECKHUE SBJICHUS 110 TEME
.«OcHoBBI CTO»
Hcnons3oBanue
HHPOPMAITHOHHBIX
TEXHOJIOTHH TSI TTIOMCKA,
,CTPYKTYPHPOBAHHUS

OTHOCHTENILHOCTb OJJHOBPEMEHHOCTHU. 3aMelIeHHe BpEeMEHU 1
COKPAILEHHE JUTHHBI.

DHeprus U UMITyJIbC PENSTHBUCTCKON YaCTHIIBI.

CBsI3b MacChI C 3Hepmei§l 1 UMITYJIbCOM
PenATHBUCTCKOMYACTHUIIBI. 3HepFI/I$[ TIOKOs

HWHTEPIPETANH U
MIPECTABICHUS
WHPOPMAIIH TIPH
MOATOTOBKE COOOIIEHU
0 TpaHHIaX
MPUMEHUMOCTH
KJIaCCHYECKON MEeXaHUKHU
u ocaoBax CTO

PA3JIEJI7. KBAHTOBASI ®U3UKA (15 u)

DJIeMEHThI KBAHTOBOW ONTHKH

(61)

®dotonsl. Popmyna [Tnanka cs3u 3Heprun GoToHa
.C €r0 YacTOTOH. DHEeprusi U UMITyJIbC (POTOHA
OtkpeiTHE U HccaenoBanue Gpororddexra.

Oneritet A. I'. CtoneroBa. 3akoHsl (HOTO-

addexra. YpaBaenne DifHuITeiHa 115

doroaddexra. «KpacHas rpanuia» poro-

sdpekra.

Jasiienne ceeta. OnbiThl [1. H. Jlebenesa. Xumnueckoe neicTBre

CBETa

OOBsICHEHHE OCHOBHBIX
TIPUHIIMITOB JIEHCTBUS
TEXHUYECKUX YCTPONCTB,
TaKHuX Kak: q)OTOBJ'IeMeHT,
q)OTOI(aT‘II/IK, COJIHCYHas
Oarapest, CBETOJIUOI; 1
YCIIOBHiT HX Ge30MacHOro
MPUMEHEHHS B IPAKTHYECKOH
JKM3HH.

Pemenne pacuéTHbIX 3aa4 C IBHO
3aaHHON (PU3UUECKON MOZICIIBIO C
HCIIOJIb30BAHHEM

OCHOBHBIX 3aKOHOB U (hOpMYIT
KBaHTOBOU

OINTHKH.

Pemenne kayecTBEHHBIX 3aja4 ¢




OIOpOii Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOI
OIITUKH.

Pacno3naBanue dJl/BPI'{eCKPlX
SIBJICHUH B y‘IeGHLIX OIIbITaX:
dorornexrpudeckuii addekr,
CBETOBOE JIABIICHHE.

Onucanue H3YYCHHBIX KBAHTOBBIX
SIBTICHUH U IIPOLIECCOB C
HUCNOJIB30BAHUEM CI)I/IBI/I‘JCCKPIX
BEJIMYUH: CKOPOCTH
DJIEKTPOMAarHUuTHBIX BOJIH, [UTMHA
BOJIHBI U HaCTOTa CBETA, SHEPIrUusd U

uMIysbC OTOHA

Ctpoenue atroma
(CX]

Mognenb atoma Tomcona. OnsiThl Pesepdopiia 1o paccesHuio a-
yactul. [Tnanerapuas mozens aroma. IToctynarsl Bopa.
I/I3ﬂy'{CHI/I€ 1 NOTJIOIIECHUE dJOTOHOB IIpH IIEpEXoa€ aTomMa ¢
OJIHOTO YPOBHS SHEPruH Ha Apyroil. Bumsl cnekTpos. Crektp
YPOBHEI JHEPrUM aTOMa BOAOPOJIA.

BounHoBsle cBoiicTBa yactuil. Bonnsl ne Bpoitns. KopryckynspHo-
BOJIHOBOH Jyaju3M.

CrioHTaHHOE U BbIHYX/ICHHOE U3J1y4YCHUE

IpoBeneHKe dKCIIEPUMEHTA:
Ha0JII0/ICHHE JIMHeHYaToro
CIIEKTpA.

OOBsCHEHHE OCHOBHBIX
NIPUHIUAIIOB L[eﬁCTBHﬂ
TEXHUYECKUX YCTPOICTB, TAKUX
Kak: CIIEKTPOCKOII, Jiasep,
KBaHTOBBIH KOMIIBIOTED;

U yCIIOBHIi HX 6€30macHoro
IIPUMEHEHUS B npaKanecxoﬁ
JKU3HH.

PeleHre Ka4eCTBEHHBIX 3aja4 ¢
OIOPOH Ha U3YYCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKHE
SIBJICHUS 110 TEME «CTPOCH]’IC
aToMay.

Pacno3HaBaHHe GU3HIECKUX
SIBJICHUIT B y4UeOHBIX OIBITAX:
BO3HUKHOBEHHE JIMHEHYATOrO
CIIEKTpa.

AHaJii3 KBaHTOBBIX TIPOIECCOB
SIBJICHUH C UCIIOJIb30BaHUEM

TI0CTYJIaTOB Bopa

ATOMHOE S11pO
(59

3KC1’ICpI/IMCHTBI, JIOKa3bIBAOIINE CIIOKHOCTh CTPOCHHUA A1pa.
OtkpeiTHe paanoakTuBHOCTH. OmbITEl Pesepdopna no
OIPE/ICNICHHIO COCTaBa PAIHOAKTUBHOTO H3Ty4yeHusi. CBoiicTBa
anbda-, 6era-, raMma-us-

JIy-4eHHs. Biiusiaue PaaAN0aKTUBHOCTH Ha JKHUBBIC OPTaHU3MBI.
OrtkpbITHE NPOTOHA U HeiliTpona. HykionHas Mozens sapa

Teitzenbepra—lBaneHKo.

TpoBenenue yueHn4ecKoro
JKCIIEPUMEHTA: UCCIIEJOBAHHE
TPEKOB 4acTHIL (II0 TOTOBBIM
dororpadusam).

OOBsICHEHHE OCHOBHBIX
TIPUHIMIIOB Jei-

CTBHSI TEXHHYECKHUX YCTPONCTB,
TaKMX KaK: JO3UMETp, Kamepa
Bunscona, sinepHslit

peakTop, atomHas 6om0a; u
ycroBuii ux

6€301acCHOr0 MPUMEHEHHS B

HpaKTl/I'{CCKOﬁ JKHU3HH.

3apsn sapa. Maccosoe umcio sijpa. M3o-

TOIIBI.

Anba-pacnaz. DneKTpOHHBIN U O3UTPOHHBIN OeTa-pacnai.
Tl'amma-u3nydenne. 3aKOH paJUOaKTHBHOIO pacmaja.
DHeprus CBA3M HYKIOHOB B siape. SnepHbie cunbl. Jleekt Macchl
anpa.

Snepuble peakuuu. Jlenenne u CUHTES sEp.

Snepublii peakrop. TepmosiiepHblii cuuTes. [po6iaemst 1
MIePCIIEKTUBBI SIIEPHON YHEPreTUKU. DKOIOTUYECKUE aCTIEKThI
SIIEPHOI YHEPTeTHKH.

OnemeHTapHble yacTULbl. OTKPHITHE TTO3UTPOHA.

MCTO)IBI HaﬁJ'IFO}lCHI/UI ¥ pErucTpaluy 3JIEMEHTApHBIX YaCTHIL.

Pemenne kauecTBEHHBIX 3a/1a4 C
OIOpOii Ha N3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH 1 (hHU3HUECKHe
SIBIICHUSI IO TeMe «ATOMHOE
SAPOY.

Pacno3HaBaHue GpU3MIECKHX
SIBIICHUH B y4eOHBIX OIIBITaX U B
OKPY’KaroIIeH sKH3HH:
©CTeCTBEHHAst  UCKYCCTBEHHAst
PaaMOaKTHBHOCTb.

OrnucaHue N3y4eHHbBIX KBAHTOBBIX

SIBIICHUH ¥ TIPOIIECCOB C




DyH/aMeHTaIbHbIC B3aUMOACHCTBHS. EAMHCTBO (usnyeckoit

KapTUHBI MHpa

HCIIOJIB30BaHUEM (DH3HUECKUX
BEJIMYMH: IEPUOJL TT0JTypaciaia,
9HEPTHs CBSA3H ATOMHBIX SJEP.
AHanu3 MpoueccoB U sBICHUII ¢
HCHOJIb30BAHUEM 3aKOHOB 1
MOCTYJIATOB: 3aKOH COXPAHEHHS
JEKTPUUECKOro 3apsijia, 3aKOH
COXpaHEHMs1 MacCOBOI'O YKCIIa,
noctynaTel bopa, 3akon
PaZIHOAKTHBHOTO pacnaja.
Hcnons3oBanne
HMH(OPMALIMOHHBIX TEXHOIOI Ui
JUIS TIOMCKA, CTPYKTYPUPOBAHUS,
MHTEPIIPETALMH U PEICTABICHUS
HH(POPMALIMH TIPH TIOATOTOBKE
COOOIIEeHNI O TPUMEHEHUH
3aKOHOB KBaHTOBOH (DH3UKHU B

TEXHUKE U TEXHOJIOTHUAX

PA3AEJI 8. 2JIEMEHTbI ACTPOHOMHUU U ACTPO®U3UKH

(7 4)

DJIeMEHTHI Drarnbl pa3BuTHs actpoHoMmud. [IpukinagHoe u TMoAroToBKa coofenHii 0
aCTpO(bI/ISI/IKI/I MHUPOBO33PECHYCCKOC 3HAUCHUE aCTPOHOMUMU. METO/1aX IOJIyYCHHUS HAyIHBIX
(79) Bup 3Bé31H0T0 HEGa. Co3BE3aus, ApKUe 3BE3MBL, aCTPOHOMHYCCKHX 3HAHML,
IJIAHETHI, UX BUAUMOC OBHKCHHC. OTKPBITHUSAX B COBPEMEHHOU
ConHeyHas CHCTeMa. ACTPOHOMHH.
BrimonHenue 3anaHui,
MPOBEPAIOIINX BJIAJICHUE
OCHOBOIIOJIararoIuMu
ACTPOHOMUYECKHUMHU MMOHATUAMH,
TO3BOJIAIOIUMH XapaKTEPU30-
Connue. ComHeuHast akTUBHOCTh. MICTOUHUK BaTh TPOLECCHI, TIPOUCXO/ISIIIE B
sHepruu CosHIla U 3BE31. 3BE3IBI, UX OCHOBHBIC 3BE31aX, B 3BE3/IHBIX CHCTEMAX, B
XapaKTepUCTUKHU. JlnarpaMma «CreKTpaibHbIH MeXTaNakTHIeCKoil cpesie;
KJIACC — CBETUMOCTBY. 3BE3/1bI IIaBHOM JBUKeHHE HeOECHBIX Tell,
II0CJICA0BATCIbHOCTH. 9BOJIIOLINIO 3BE3]] M BeeneHHoii.
3aBHCHMOCTB «Macca — CBETUMOCTBY JUIS 3BE3N Ilposeienne Habmonenuii
TJIaBHOM IOCe1oBaTeNIbHOCTH. BHYTpeHHee HEBOOPYKEHHBIM [IIA30M C
CTPOCHHUEC 3BE3I. COBpeMeHHLIe TIpEACTABJICHUA O HCIOJIL30BAHUEM KOMITBIOTEPHBIX
MPOUCXOKICHUHN U 3BOJIFIOLUA CosHua u 3BE31. MIPHIIOKEHHH IS ONIpeIeNIeHUs.
tanel KU3HA 3Bé3)1. MOJIOXKEHHST HEOECHBIX 00BEKTOB
Muieunsiit [Tyt — nHama [Nanakruka. Ha KOHKPETHYIO J1aTy: OCHOBHbIE
Ilonoxenune u apmxenre Comnuia B ['amakTuke. cose3ust CeBEPHOTO MOMyapus
Tunsl ranakTuk. PaguoranakTuky ¥ KBazapsbl. U APKUE 3BE3IBI.
YUEpHble ABIPHI B SIpax rajlaKkTUK. Iposenenne HabroneHuii B
Bcenennas. Paciuupenue Beenennoii. Teneckon JIyHbI, MaHeT,
3akoH Xab6a. Pa3beranue rajakTHk. Muteusoro ITyTu
Teopus bonbmoro B3peiBa. PenukroBoe nsiayueHue.
MacmrrabHas cTpykrypa BeeneHHOH.
MeraranakTuka.
Hepeménnasie mpoOieMbl aCTpOHOMHHU
OBOBHIAIOUIEE TIOBTOPEHHE (4 v)
CucremaTu3anus Postk (pH3NKN 1 ACTPOHOMUH B SKOHOMUYECKOMH, TEXHONIOTHYECKOH, | YdacTue B JUCKYCCHHU O POIIH

u 060011eHNe
Marepuana Kypca
Gbu3uKH (4 1)

COLMAIBHON 1 3THYECKON cepax AesTeIbHOCTH YeI0BeKa; POJib 1
MecTo (PM3MKH U aCTPOHOMHH B COBPEMEHHOM HAay4HON KapTHHE
MHpa; poIib pU3HUECKOIH TeopuH B HOPMUPOBAHUH NPEICTABICHUIH

0 (u3HUECKOii KapTUHE MUPaA, MeCTO (hH3HUECKOIl KAPTHHBI MHpa B

q)PBPIKI/I M aCTPOHOMHH B
PpasITAIHBIX C(bepax JACATCIIBHOCTH
YECJIOBCKA.

TToaroroBka cOOOILEHHI O MECTE




o01IeM psilly COBPEMEHHbIX €CTECTBCHHO-HAYYHBIX MPE/ICTABICHNH | (DU3HUCCKOI KapTHHBI MHpa B

0 IpHpojIe Ay COBPEMEHHBIX
TIpeICTaBICHUI O IPUPOJE.
BeinonHeHne y4eOHbIX 3a1aHuil,
JIEMOHCTPUPYIOIIUX OCBOEHHE
OCHOBHBIX [OHATHH, (PU3HIECKUX
BEJIMYMH U 3aKOHOB Kypca (QU3HKH

10—11 kiaccoB




