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MNOACHUTEJBHASA 3AIINCKA

PabGouyas mporpamMMa Mo TmpeaMeTy HamhcaHa C YYeTOM CJEeAYIONINX
HOPMATUBHBIX JOKYMEHTOB:

Koucturymueit Poccuiickoit ®epeparun ot 12 pmekabps 1993 r. (c
n3meneHusiMu ot 1 urons 2020 roga);

Konsennueit o npapax pebdenka (IIpunsara pesomrorueiri 44/25 I'enepanbHoi
Accamb6en ot 20 HOs10pst 1989 rona.);

3akoHoM P® «O6 obpazoBanuu B Poccuiickoit denepamumy — @3 Ne273 ot
29.12.12 (c u3Mm. ot 06.02.2023 N 15-®3, ot 17.02.2023 N 19-®3, ot 17.02.2023 N
26-03,);

3akoHoMm Poccuiickoit @enepannu «O0 OCHOBHBIX FapaHTHSIX MpaB peOEHKa
(Denepanbublii 3akoH 0T 24 utonst 1998 r. N 124-@3). Penakius ot 29.12.2022 —
HeinctByer ¢ 09.01.2023;

denepaibHBIMU ~ TOCYJIAPCTBEHHBIMU ~ 00pa3oBaTeIbHBIMU  CTaHAApTaMHU
HAaYaJIbHOrO OOLIEr0 M OCHOBHOIO OOWIEro o0pa3oBaHUsi, YTBEPKICHHBIMU
npukazamu MunnpocsenieHust Poccun ot 31 mast 2021 r. Ne 286 «OO0 yTBepKaeHUn
(denepaibHOrO0 TOCYJIApCTBEHHOIO 00pa30BaTEIbHOTO CTAaHJIAapTa HayalbHOTO
obmero obOpazoBanusi» u  Ne 287 «OO0 yrBepkiaeHuu (enepaibHOTO
rOCyJlapCTBEHHOIO  00pa3oBaTeNbHOIO  CTAaHAapTa  OCHOBHOIO  OOIIEro
o0pa3oBaHUs;

®denepanabHbIM TOCYAAPCTBEHHBIM OOpAa30BaTEIbHBIM CTAHAAPTOM CPEIHErO
o01iero 00pa3oBaHMs, YTBEPXKICHHBIM NpuKazoM MuHnpocBenienus Poccuu
Ne732  or 12.08.2022 «O BHeceHMH H3MEHEHUH B  (eaepaabHBbIi
roCyJIapCTBEHHBIN 00pa30BaTENIbHBIN CTaHIAPT CPEAHETO OOIIEero 00pa3oBaHus,
YTBEPKJICHHBIN TMpuKkazoM MunuctepcrBa oOpazoBanus U Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 r. Ne 413" (3apeructpuponan 12.09.2022 Ne 70034);

®denepanbHOl  00pa3oBaTeNbHOM  MPOrpaMMOM  OCHOBHOTO  OOIIEro
oOpaszoBaHusl, yrBepxaeHHOM [Ipukazom MunuctepcTBa npocseienus: PO ot 16
HOsi0pst 2022 r. N 993 "OO06 ytBepxkaeHun QeaepaibHOM 00pa30BaTEIHHOM
MpoTrpaMMbl OCHOBHOT'O 00111eTr0 0Opa3oBaHus'";

[Ipukazom MunucTepcTBa mnpocsemenuss Poccuiickon @enepanmu  OT

18.05.2023 Ne 372
"OO0 yTBepxkaeHUU (QeaepanbHOl 00pa3oBaTEIBLHOM MPOTrpaMMbl HaYaJIbHOTO
o01ero obOpazoBanmus"

(3apeructpupoBan 12.07.2023 Ne 74229);
IIpukazom MunucrepctBa mnpocsBeumieHus Poccuiickorn @enepauuu  OT

18.05.2023 Ne 370
"O0 yTBepxkaeHNH (heiepaabHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO
oOpazoBaHus"

(3apeructpupoBan 12.07.2023 Ne 74223);
denepanbHON 00pa3oBaTEILHON MPOTPAMMON CpEIHETO 0OIIEro 00pa3oBaHuUs,



yrBepxaeHHol [Ipukazom MunucrepctBa npocsemienus PO ot 23 Hos6ps 2022 r.
N 1014 "O6 ytBepxkaenuu deaepaibHON 00pa3oBaTEIbHON MPOrPaMMBbl CPETHETO

nn,

obmiero oopazoBpanus"";

[Ipukazom MunucrepcrtBa mnpocsemenuss Poccuiickonn ®enepaunu Ot
18.05.2023 Ne 371
"O6 ytBepxkaeHun (GdenepansbHOW 00pa30BaTEIIBHON MPOTPAMMBI  CPETHETO
oO1wero oOpazoBanus"
(3apeructpupoBan 12.07.2023 Ne 74228);

[Tpuxazom Jlemapramenta oOpazoBanust Banosckoi obmactu ot 24.03.2023
Ne 348-O «O BHeceHuu u3MeHEHHMU B mpuka3 JlemaprameHta oOpa3oBaHUS
NBanosckoit obmactu ot 18.11.2021 Ne 1182-O «O BBenaeHUU OOHOBIECHHBIX
(enepabHbIX TOCYAAPCTBEHHBIX CTAHIAPTOB HAYAJIBHOTO OOIEr0 U OCHOBHOTO
o0111ero oOpa3oBaHuUs»;

VY cTaBoM MyHULIMTIAIBHOTO OFOIKETHOTO 0011€00pa30BaTEIBHOTO YUPEKACHUS
«I'mmuazuss Ne36» (HOBasi penakiiusi), YTBEPKIECHHBIM MPUKA30M Y TIPABJICHHUS
oOpa3zoBaHusi aAMUHHUCTpanmu Tropona KMBanoBo Ne 362 ot 29.05.2015 ¢
n3MeHeHUAMH U noroiHenusamu g0 04.03.2022 ;

JlokanpubiMu aktaMu: ( « IlonmoxkeHue o cTpykType, mopsizike, pa3paboTke U
YTBEPKJICHUN o0pa3oBaTeIbHON IIPOrpamMMBI 00111600pa30BaTEIbHOIO
yupexeHusn», «llonoxenue o paboueil nporpamme negarora», « Ilonoxenue o0
OpraHM3allid BHEYPOYHOM JeATENbHOCTH B ycioBusax BBeneHus PI'OC OO0
MBOY  «I'umHa3usNe36» r. HWeanoo», «IIOJIOXKEHUE o mnoprdonuo
(MHAMBUyaTbHON HAKOMUTENbHOU oIeHke) oOyuarommxcss MBOY «'umHazus
No36» r. BaHoBo, «IlosoxkeHnEe O MPOEKTHO-UCCIEAOBATEIBCKON IESITEIbHOCTH
yuammxcst MbOY «I'mmuazust Ne36» r. IBaHOBO», « [lonmokeHue 0 BHyTpeHHEN
CUCTEME OIIeHKM KaudecTBa oOpa3zoBaHus»», «llonoxenue o  ¢opmax,
NEPUOJIMYHOCTH, MOPSIAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEKYTOUHOMN
aTTeCTAIlMN O0yYaIOIINXCS» U APYTUX).

PabGouass mporpamma mo mpeaMeTy cocTaBiieHa ¢ ydeToMm [Iporpammbl
Bocnutanusd u KanengapHoro yweOHoOro rpaduka, 4yTo HaWJeT OTpakeHUE B
KAJICHJAPHO-TEMAaTUYECKOM IUIAHUPOBAHUH HA I'OJI IO KaXJI0MY KJaccy.

[Iporpamma 10 @Qu3uke Ha YypoBHE cpeaHero oOiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTebHON MporpaMmsl, ipeacTaBieHHbIX B DI'OC COO, a Takxke
c yu€éroM (enepasbHONM pabodeit mporpamMmbl BocnuTaHuss W Konmenmuwn
npenojaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUAX
Poccuiickoit @enepanuu, peaqu3yolrx OCHOBHbIE 00pa30BaTeIbHbIEC IPOIPAMMBI.

[Iporpamma no ¢uszuke onpeaensieT o0s13aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENBHOCTh U3YUYEHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,



JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIMXCs.
ITporpamMmMa no ¢u3uke Aa€T MNPEACTAaBICHUE O LEIAX, COAECpPKAHUM, OOIeH
CTpaTernd OOy4YeHMs,, BOCIMTAaHUS U Pa3BUTHUS OOYyYaAIOLIUXCS CpPEICTBAMU
yueOHoro nmpeamera « Pu3nka» Ha yriryoJIEHHOM ypOBHE.

Nzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TMO3BOJSIET PEan30BaTh
3aJ]a4l MPOPECCUOHANBHON OPUEHTALlMH, HAPABICHO HA CO3JaHUE YCIOBUM s
IPOSIBJICHUS] CBOMX HUHTEIIEKTYaJbHBIX U TBOPYECKMX CHOCOOHOCTEW Ka)AbIM
OOy4arolmuMcsi, KOTOpbIe HEOOXOAWMBI [UJIsl TPOJOJDKEHUS OOpa3oBaHHs B
OpraHu3alusx Npo(ecCHOHATBLHOIO O00pa3oBaHUs MO PA3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATBHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHUpyeMble pe3ysIbTaTbl OCBOCHUS
Kypca (U3MKM Ha YpOBHE CpEAHEro ooOmero oOpa3oBaHMs: JUYHOCTHBIE,
MEeTanpeMEeTHbIe, TMpeaMeTHble (Ha  yriyOia€éHHOM  ypoBHe). HayuHo-
METO/IO0JOTUYECKONM OCHOBOW 1Jisi pa3padOTKu TpeOOBaHU K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOyYalolIUXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3MKe Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus Ha yriayO0inEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHO-AEATEIbHOCTHBIN MTOAXO0.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (PM3HKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYCHUS;

coJiepkaHue yueOHoro npeamera «@usuka» 1o rogam o0ydeHus..

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET OBITh
UCIIOJIb30BaHA YYUTEISIMU (DU3UKHU JUIsl COCTABIIEHHS CBOUX PaOOYMX MPOrpamM.

[Iporpamma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
IPENOCTABIAET BO3MOXHOCTH JUISl pEaju3alMM  Pa3IMYHbIX METOIUYECKHX
NOJXOJOB K NpenoAaBaHui0 (U3UKM HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coxpaHeHus1 003aTENbHOM YaCTH COIepKaHUs Kypca.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOT0 MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kypce GU3NKN — cHCTEeMOOOpa3yonii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npUMEHEeHHE (U3NYECKUX 3HAHMM OMpENeNuIo XapakTep U OypHOE pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUS KOCMOcCa,
MOJIYYeHHUs] HOBBIX MATE€pUAJIOB C 3aJlaHHbIMU CBOMcTBaMH. M3yueHue QPu3nKu
BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUPA
oOy4aronierocsi, B pOpMHUpOBAHNE YMEHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHMS
IPU BBITIOJHEHUH UMHU Y4EOHBIX HCCIIE0BAHUM.



B ocHOBY Kypca (pu3uku Ha ypoBHE CpeTHEro 00111ero 00pa3oBaHus MOJI0KEH
PSAI ek, KOTOpble MOXKHO paccMaTpHUBaTh KaK MPUHIIUIIBI €I0 TOCTPOESHHUSI.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuajl U3 BCeX Pa3leioB (DM3UKH, BKIIOYACT KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3MKH
o0ObeMHEH BOKpYr (Qusnyeckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT HUCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(bu3HMKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOOIeMaMHu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriry0ia€HHOTO ypoBHS
MpeanojaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPWIOKEHUN W3YYEHHBIX TeOpuil W 3akoHOB. [Ipum »TOM paccMarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHUHU.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
CoJlepKaHMs, TOCBAIMIEHHBIX OKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHMe cofiepKaHus MPOTPaMMbl 1O PU3UKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIHANAX CUCTEMHO-AEATEIbHOCTHOrO nojaxoaa. Jis ¢pusuku peanuzanus 3THX
MPUHITUTIOB 0a3UpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yriayOnaéHHOTO
YpPOBHSI — O3TO CHCTEMa CaMOCTOSTEIBHOTO YUYEHHYECKOrO0 HSKCIIEPUMEHTA,
BKJIFOYAIOMIETO (PPOHTAJIbHBIE YYCHWUYECKHE ONBITHI TPH HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHble paboThl U paOOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanusaiu Gu3nuecKoro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs ymbo B koHIe 10 m 11 kmaccoB, nmubOO mociie IEPBOTO M BTOPOTO
MOJIYTOANM B KaXKJIOM U3 3TUX KJIaccoB. BTopoii crnocod — 310 uHTerpaius padot
MpakTUKyMa B CHUCTEMY JIaDOpaTOPHBIX padOT, KOTOPhIE MPOBOJSATCS B IMpoOIEcce
uzydeHus: paznena (temsl). [Ipu sTom moj paboTramMu TpakTUKyMa MOHHUMAETCS
CaMOCTOSITEJIbHOE ~ UCCIIEJOBAHUE, KOTOPOE€ TMPOBOJUTCA IO PYKOBOACTBY
CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIIaroBo HHCTPYKITUH.

B mporpamme mno (Qusuke cucremMa Y4YEHHYECKOTO OSKCIIEPUMEHTA,
Ja00paTOPHBIX PabOT M TMpaKTUKyMa MpeAcTaBiieHa €AUHBIM IepeuHeM. Buioop
TEMaTUKHU JJIS 3THX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS



y4aCTHUKaMU 00pa30BaTEIbHOrO Mpoliecca UCXO/I1 U3 0COOEHHOCTEH OYPOUHOTO
IUIAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
WU3MEPCHUSI, UCCIEAOBAHMUS 3aBHCHUMOCTEH (DU3UYECKUX BEIMYUH U TTOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEITIOKEHHBIX TUITOTES.

Bosbiioe BHUMaHME yAENSIeTCs PEeIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu >TOM n171s1 pacUETHBIX 33]1a4 IPUOPUTETOM SIBJISIOTCS 3a7]a4M C SIBHO 33JIaHHOMN
Y HESIBHO 33JJaHHOM (PU3UIECKON MOJIEIBIO, TIO3BOJISIIOINIUE TPUMEHSATh H3y4YCHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasfena Kypca, TaK M HHTETPHPYS
MIPUMEHEHUE 3HAaHUN U3 Pa3HbIX pa3eoB. /sl KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJlaHusd Ha OOBSCHEHHE/NpE/CKa3aHue NpOoTeKaHusi (U3MIECKUX
SBJICHMM M TIPOLIECCOB B OKPY’KAaIOIIEH >KU3HU, TpeOyrolre BbIOOpa (pu3nuecKon
MOJIEIN JUTSl CHTYaIliy MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusMu @PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yuyeOHoro npoiecca Kype Gusuku yriryoaEéHHOro ypoBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
o0opya0BaHUE JIJIS BHITTOJTHCHHS YKa3aHHBIX B MPOTPaMMe 10 (PU3HKE YICHUICCKUX
OTBITOB, J1JA0OPATOPHBIX PabOT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIUOHHOE
o0opy10BaHHE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICMOBAHMUSI  M3y4aeMbIX SBICHUW MW  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJarommxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IMOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU LEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SIBJISIFOTCS:

dbopMHpOBaHHE WHTEpPECa H CTPEMJICHUS OOydYarOIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PECHHS KaK pe3yjbTaTa M3yYeHHS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;



dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCMOJIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHUE TPEACTABICHUM O poiau (PU3UKU [Ji PA3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyaymei
npoecCHOHANBHON  JESATENbHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTrkeHHne 3TUX Lelied 00ecreunBaeTCsl PEIICHUEM CIEAYIOIINX 3a/1ad B
nporecce u3yyeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HaHUK 00 00mMX (PU3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYl0  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

(bopMHpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUA 1JI1 OOBICHEHHUS
(bu3MUecKuX SBICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX PEIICHUN B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS pa3InYHbIX 3371a4 C SIBHO 3aJaHHOM (pU3n4ecKon
MOJIEJIbIO, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJICNIA, AJEKBaTHOW YCJIOBHMSM 3a/ladyd, B TOM YHCIE 3a7a4 HHKEHEPHOTO
XapaKkTepa;

NOHMMaHUE (U3NYECKUX OCHOB U TNPUHLUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTHYECKHUX IIPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOLLYIO CPENLY;

OBJIAJICHUE METOJaMU CaMOCTOSITENIBHOTO IUIAHUPOBAHUA M IPOBEICHUS
(GU3MYECKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTEepHpeTanuu  UHGOpMaIHH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBHUW IS PAa3BUTUS YMEHUW NPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCUOHaAIbHON e TEIbHOCTH, CBA3aHHOMN
¢ (PU3HKOM.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3nMka» Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHusl BBIOMpAETCS OOYYAIOMMMUCA, I[UIAHUPYIOMUMH TPOJOJIKEHUE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIISL.

Ha uzydenue ¢pusuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEAHEr0 OOIIETo
oOpazoBanus otBoutcs 340 gacoB: B 10 kitacce — 170 gacoB (5 yacoB B HENEIO),
B 11 kmacce — 170 4acoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKe TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
poBeleHHus] J1adOpaTOpHbIX pPabOT U OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  GU3NYECKUX  BEIUMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPOE TEINO, UACATIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. PU3NYECKHUI 3aKOH, TPAHULIBI €0 NPUMEHUMOCTH. DHU3nyecKas Teopusl.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

W3mepenune cuibl TOKAa M HANPSHKEHUS B L€ MOCTOSIHHOTO TOKA MPY TOMOLIA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi JabopaTopued no ¢usuke. [IpumMepsl U3mMepeHus
(bU3NYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €r0 IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOPIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKH OT BPEMEHU U UX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEPUAIbHON TOYKH OT BPEMEHU U UX FPAPUKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.
[lenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTelbHOE (TAHT€HUIMAIBHOE) U MOJTHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JIB>)KECHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenb cucTteMbl OTCUETA, WIUTFOCTPALMs KMHEMAaTHUYECKHX XapaKTEPHUCTHK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeaeibHOro NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaOmronenue nABM)KEHUs Tena, OpPOIIEHHOIO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUI, CKOPOCTEN IBHKEHUS OAHOTO U TOTO JKE TEJIa
B Pa3HBIX CHCTEMAaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

M3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C IIEJIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IYTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

N3ydeHnue nBukeHus Teia, OpoleHHOro Topu3oHTanbHO. [IpoBepka runoressl
O MpAMOM MPONOPUUMOHAIBHONW 3aBUCUMOCTH MEXAY JaJbHOCTBIO IMOJETA H
HA4aJbHOU CKOPOCTHIO TEJA.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tieproia 00OpalieHnss KOHUYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cUCTeMBbl OTcu€Ta. [lpuHUMDI
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTcuéTa (OmpeleseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpyHImn cynepno3uuuu Cuil.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI M OT TeorpapuIecKoi mupoThl. JIBukKeHNE HEOSCHBIX Tell
U UX cyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U CUJIa TPEHUS TTOKOSI.
Koaddumment tpenus. Cuiia cConpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHMUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIbHO HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJAEHCTBYIOIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TruUIMOTE3bl O HE3aBUCHUMOCTH BPEMEHM [IBIDKEHHSI Opycka IIo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasIie, OT UX AehopMaIi.

V3ydeHne OBHYKECHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IICPEKHUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBuCHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. llnedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HEYyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepuanbHON TOUKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loreHnuanbHple M HENOTEHLMAJbHbIE CWIbl. lloTeHIManpHas >Heprus.
[ToTenimanbHas 3Heprust ynpyro neGopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrus Tejla B OJHOPOJHOM I'PaBUTALIMOHHOM I10Jie. [loTeHanbpHas sHeprus tenna
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu i MIOCATbHOM >KUIAKOCTH KAaK CIICICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4eckue yCTpoMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBIA TUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTU CUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUU MpU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICMCTBUU.

N3Mepenne KHHETUYECKON YHEPTUU TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOThl CHJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHEeTHUeckol Teopun (MKT), wux
ombITHOE 0OocHOBanHue. [{uddysus. bpoyHoBckoe aBmkeHune. XapakTep IBUKEHUS
Y B3aUMOJCHUCTBUS YACTHUI] BElIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliei. Macca u
pa3mepsbl MoJiekyn (atoMmoB). Konmnuectso BemnectBa. [loctosnnas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULbI
rasza JIBHXKYTCS XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon JlanbroHa. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHHE MOJICKYJIIPHO-KUHETUYCCKON TEOPUH HJICATBHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpEHEH
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxkuIKocTen.

Mogens onsita IlTepHa.

[IpuTsKeHNE MOJIEKYL.

Mopenu KpucTamIn4ecKuX pemeETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[TIpoBepka ypaBHEHHS] COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbI KaK CpeHUE 3HAUCHUS BEJIMUMH, ONTUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpOM3BOJIbHAA — peJlaKCalns
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.



Mopens wuaeanpHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotrel. TennoéMKocTh Tena. YaelbHas W MOJISIpHasd
TEIUTOEMKOCTH BelIeCcTBA. YpaBHeHHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacuér konumuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOANHAMUKHU. BHyTpeHHss sHeprus. KolnuecTBO TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1J1sI pABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AOCOJIIOTHAS TEMIIEpaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEH AU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoOM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanne agunabaTHOTO Iporiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHCanwsl. Micnaperue u kumneHue. Y aebHas TerioTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo tena. Pactsokenue u cxatue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHusl Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBieHUS.

Mopaenan HEHBIOTOHOBCKOM JKHUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BELIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3P duimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenne moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NIHMAIIEKTPUKA W MOJYIPOBOJHUKH.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsibl.

Hanpsoxk€éaHocts  anekTpuueckoro  moiyid.  [IpoOueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHnman snexTpocraTnyeckoro nosist. Cesi3b HANPSHKEHHOCTH MOJISA U Pa3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsKEHHOro 1no o0bEéMy mapa. [lone paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JlvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHHE
KOH/JIEHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOAHOM 3JIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSIHHOM U IIEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJIEHCATOPa.

3apsiKa v paspsaka KOHJICHCATOpa YEPE3 pEe3nUCTop.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

OueHka cui B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpanieHus HEpruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUI0
M3JIy4YCHUS CBETOMOA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH ITOTEHIIMAJIOB (HampspKEeHMST ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hampsokenune U u DJIC é&.

3akoH OMa U1 ydacTKa LEMu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COITPOTUBJIEHUS OJTHOPOIHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCAUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3akKOH Oma JJI MOJTHON
(3aMKHYTO#) dJIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOPa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBIICHHSI IIPH IIOCTOSTHHOM
HaIpsKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanye pa3HOCTH NOTEHIIMAIOB MEXAY ITOJIFOCAMU UCTOYHHUKA TOKA OT
CHJIBI TOKA B LIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCHUMOCTH CUJIBI TOKAa OT HANpPSDKEHMS Ul JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMmerpa (BoiabTMEeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXAY ITOJFOCAMU UCTOYHHUKA TOKA OT
CWJIbI TOKA B LETH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJIUMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCThH COINPOTHUBICHUS METAJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMeECHast IIPOBOJANUMOCTh
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS IUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyecknue ycTpOWCTBA M NPAKTHYECKOE IMPUMEHEHUE: Tra30pa3psaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO/I, TaIbBaHUKa, paUHUPOBAHUE ME/U, BHIIIJIABKa
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTUBJIEHUSI METAILUIOB OT TEMITEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJyIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amexTposusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Pu3nvecKuil NPaKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHre KOCBEHHBIX WM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 10 kiiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: ABJIECHHWE, HaydyHbId (akT, rumoresa, (uU3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napaboia, rurepoboa, ux rpaQuKu U CBoWCTBA. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonocua: mexanndeckoe NBWKEHHE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHWE HAHOMAaTepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, IJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTHYECKAass  JUCCOLMALs, TaJbBAHMKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHN), UCHOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHOMn cynepro3uuuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBiIeHUE U MOJYJib. JIBUKEHHE 3apSyKEHHOW YaCTUIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MArHUTA HA PaMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOMHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHre MarHuTa B aIlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucuMoctd DJ{C cCaMOMHIYKIHMH OT CKOPOCTH HW3MEHEHUS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JTUHAMUAYECKOTO OMUCAHUs TapPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u yacrora koneOanuii. [lepuon Manbix CBOOOJTHBIX KoJieOaHUM
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne yCcTpoMcTBa M TEXHOJIOTMYECKHE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux Kojie0aHuii ¥ 3aBUCUMOCTH TIeproia CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUIA.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJICOAHUS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs YPHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CHHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOThI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOp B LIENH NEPEMEHHOTO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

N3yyenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocTs 3ByKa. ' poMKocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakimsl.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOM H
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpakeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YEPE3
IpaHUIly pa3zena IByX ONTUYECKUX CPE/I.

Xox nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenapHpIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuja TOHKOW JMH3bL. 3aBUCUMOCTbh (POKYCHOTO PacCTOSHUS TOHKOM
chepuueckoil JMH3bI OT €€ TEOMETPUM M OTHOCUTEIBHOIO IOKa3aTels
IIPETOMIICHHS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YITIOM K €€ TJaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepeniuss cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
INIABHBIX ~MAaKCMMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Hab6nrogenue nogHOro BHyTpEeHHEro oTpakeHus. Mozennb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKE€HUI B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue nossipusaluy CBeTa.

[IpumMeHeHne noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepeHune rnokasaTesns IpeJoOMIICHHs CTEKIIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
NpUMEPE KUJIKHUX JTUH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxkuuu, nHTEpPEpEeHINN U MONSIpU3aLUU CBETA.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydenne nnTepdepeHInm Ja3epHOro U3IyuyeHus Ha JIByX LIEJIsX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tosryuenue cnekTpa M3Iy4YeHHUs] CBETOJMOMA MPU MOMOUIM AU(PpaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHON
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.



TexHuuecKkue YCTpPOWCTBA M TEXHOJOTHYECKHE MPOILECChl: CITyTHUKOBbBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl 00JaCTH JIOKQJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarsl bopa. M3nydyenue u nornornieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMu.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4deHHe cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO U AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YACTHLI.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaGmronenue mmHe4aToro crekTpa.

HccnenoBanne CrEeKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1eMEHMAPHBIX YACHUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PagnoaktuBHOCTh. Anb(a-pacnan. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaza. PaanoakTWBHBIE H30TONBI B IPHUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbIN (poH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.

Anepusie peakuuu. [lenenuie u cuntes saep. Anepusie peaktopsl. [Ipodiemsl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertozapl peructpalvy U UCCIIEI0BAHUS JIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHAass MOJENb apOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMEeHUMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS] TPHUPOJIbI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EPHAsE aCTPOHOMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpalibHbINA K1acc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENBHOCTH. BHYTpEeHHEE CTpOoeHHUE
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyts — Hama T'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJyIIapusi U SIPKUe
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIUYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl CoAepkKaHUs pa3aesioB Kypca «MexaHuKay,
«MonekynspHas pU3nKa U TEpPMONHAMUKAY, « IEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3nkm w acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TeOpUuu B (HOPMUPOBAHUU TPEICTABICHUIN
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEpKAaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpHI M HMX MPOEKIMU HA OCH KOOPJHMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOM HPUPOJE, OSKOJOTWYECKHE PHUCKHM TPH IMPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pPa30BaHMs KPUCTAINIMYECKON PEIIETKHU, CIIEKTPaIbHbIN aHAIU3.

T'eocpaghua: wmarHuTHplE mMOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
AIIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEpeMEHHOro TOKa, MHIAYKIMOHHASI TeUb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHas OaTapes, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKThI €€ pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMpPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YyMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oynayiel mpoeccuu U peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHUIO B 0071aCTH
(bU3UKY HA IPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs (PU3BUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHON TEPMHMHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJAMHU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
NeSITEIbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIC CBSI3W U aKTyaJlH3UPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOguTh apryMeHThl MJiA
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (OPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIaJICTh HaBbIKaMH MOJIydeHUS HHPOpMAIuu GHU3UIECKOTO COACPIKAHUS U3
WCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh ITOMCK,
aHaju3, CUCTEMaTH3alMI0 W HMHTEPOpETAui0 MHPOpMAIMU pa3TUYHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh CpeAcTBa HMHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B  PEHIEHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus HHGOpPMAIlMM W 1IEJIEBOW ayJAUTOPUM, BHIOUpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHUS U BU3yaJIU3alIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM M BO BHEYPOYHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEINOCBUIKM KOH(MJIUKTHBIX CHUTyalluii W cMsr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHUBHOE CTPATETHYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUILIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENBHO OCYILIECTBIIATH TO3HABATENbHYIO AESITEIBHOCTh B 001aCTH
(U3UKK U aCTPOHOMMH, BBISIBJIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS! PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIaCTH
(Gu3MKKM, TOCTOSHHO MOBBIIATH CBOM 00Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BIQJACTh HaBBIKAMU TIO3HABATEIbHOM pEpIEKCMU KaK OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUN U MBICIIUTEIIBHBIX MIPOILIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

e HCIIOJH30BATh MPUEMBI peDICKCHH JIJISI OIICHKHU CUTYyaIllH, BLIOOpa BEPHOTO
pEIICHMST;

e YMETh OLICHMBATh PUCKHM M CBOECBPEMEHHO NMPUHUMATh PEIICHUS IO HX
CHIDKEHHUIO;

e TMPUHUMATH MOTHUBBI M apTYMEHTHl APYTHX MPU aHAIM3E PE3yJIbTaTOB
JeSATCIIbHOCTH,

e TPUHUMATH ce0s1, TOHNMAs CBOM HEIOCTATKHA U JJOCTOWHCTBA,

e TMPUHUMATh MOTHUBBI M apTyMEHTHI APYTUX IIPU aHAJIU3€ pPe3yJbTaToOB
JeSATEeIIbHOCTH;

e TPU3HABATH CBOE MPABO W MIPABO JIPYTUX HA OITHOKH.

B mpomecce mocTHKEHUS JUYHOCTHBIX PE3YIHTATOB OCBOCHUS MPOTPAMMBI I10
bu3uke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHS y O0O0YyYaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHMUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCThH aJalnTHPOBATHCS K
OMOITMOHAJILHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JApPYTHX, YYUTHIBATH €ro TpPH OCYIIECTBICHHH OOIICHHS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M JITHYECKON cdepax esTeIbHOCTH
4eJIoBeKa, POJib U MECTO (M3HKU B COBPEMEHHON HAay4YHOU KapTHHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3iinyath yCIOBUSI IPUMEHUMOCTH MOJieeil (GU3nUeCKUX TEN U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEIo,
MaTepHaibHas TOYKA, PABHOYCKOPEHHOE JIBIKEHUE, CBOOOTHOE TaJCHMUE,
aOCOJIFOTHO yTIipyrast jaedopmalus, aOCOJIOTHO YIPYroe W abCOIOTHO
HEYIIPYyro€ CTOJIKHOBEHHS, MOJEIN Tra3a, KUIAKOCTH U TBEPIOTO
(KpUCTAIIIMYECKOI0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes Ui CKOPOCTH M IepeMeleHus,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW JHEpPTruu,
YCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nyecKnX 3aKOHOB: TpeoOpa3oBaHuil ['anuies, BTOPOTO M TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHHUS MMITYJIbca U MEXAHUYECKOH
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmojNoKeHUs MKT u 3aKkoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CpeaHei
KUHETUYECKOU HDHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPBl BEIIECTBA CO CPEIHEHM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTpAIME MOJIEKYJl WU €ro TEMIIEpAaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPaHEHMS SHEPIMU B TEIUIOBBIX MpOIleccax), MPU 3TOM HCIOJIb30BaTh



MaTEeMaTHYECKOE BBIPAXKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneiipona;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHbBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, MPHUHIMII CYNEPIO3ULUN 3ICKTPUIECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa Jid ydacTka
LHENA W U1 3aMKHYTOM JJIEKTpUYECKOW I1emnu, 3akoH J[xoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIONb3Yys BEIUYMHBIL:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIbL, JaBJIEHUE, TOTEHIMAIbHAS SHEPTUsl, KHHETUYECKast SHEPTus,
MEXaHU4eCcKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIA YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPTHUS
B3aMMOZEHCTBUS Tena ¢ 3eMiIEN BOIN3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopManuu Mpy>KUHbI, KOJIUMYECTBO TEIUIOTHI, aDCONIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3yxa, KIIJI maeasbHOro TEIIOBOrO JBUTATENS; JIEKTPUUYECKOE IOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO TO0JISA, HANPSIKEHHOCTH ITOJISI TOUEYHOTO
3apsja WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUHUAJTIOB, AJIEKTPOIBHUKYILAS
CWJIa, CWJIa TOKA, HANpPSXKEHHUE, MOUTHOCTh TOKA, 3JIEKTpUUYECKass EMKOCTb
IUIOCKOTO  KOHJEHCaTopa,  CONPOTHBIEHHWE  y4yacTKa  LEeNu  C
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOopa,;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHUE, MU(y3us, UCIIapeHHe,
KHUIIEHUE M KOHJEHCAls, IUIABJICHUE U KPUCTAUIA3aLUsl, HAIIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEITMUUHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEpPEHWH, JelaTh  BbIBOABI IO  PE3ysbTaTam
UCCJIEI0BAHNS;



MPOBOJUTh KOCBEHHbIE M3MEpPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJAUTH ONBITHI IO MPOBEPKE MPEHJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4deOHO-
UCCIIEOBATEIbCKOM M IPOEKTHOW JEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaAHUS;

pemaTth pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HESBHO 3aJlaHHOMN
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeYaroled TpeOOBaHUSIM 3ajayd,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UIECKUX
TEOpPUN NpPHU UCIOJIB30BAHUM MATEMAaTHYECKUX METOJOB PEUICHUA 3ajady,
MPOBOAUTH PACUYEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOJBI PEUICHUSI C YUETOM MOJYYEHHBIX
pe3yIbTaTOB;

pemaTh Ka4yeCTBEHHbIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHUN U3
Pa3HBIX pa3leloB Kypca (PU3UKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPHUTEIIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NIPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTaBICHUN O palliOHATIEHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIEeCTBA;

IPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJIEp)KaHUsI C MCIOJb30BAaHHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTU, TIPH 3TOM HCIOJb30BaTh COBPEMEHHbIE WH(MOPMAIIMOHHbIE



TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsBICHUS Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALNN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOATENBHOTO IPUOOPETEHHSI HOBBIX 3HAHHI B ITPOLIECCE BHIITOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEeT0BaTEIbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMNIIbl, PAMOHAIBHO PACIPEAEIATh AECATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBAaTHO OLICHWBATh BKJIAJ KaXJOr0 U3
YYaCTHHUKOB T'PYMIIbI B pEHIEHUE pACCMAaTPUBAEMON MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO PO UIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOITUXCSl YMEHUMN:

HOHUMATh POJIb PU3UKU B IKOHOMUUYECKON, TEXHOJIOTMUECKOM, COLIMaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKON
NEATEIbHOCTH YEJIOBEKA U JalbHEHIIEeM HAay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHUE OINUCATEIbHOM, CHUCTEMATHU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIUHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMHUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE ANEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHHUYECKHE KOJeOaHHs, MaTEeMaTUYECKUd MAasTHUK, WACATbHbBIN
PY>KUHHBIN MasiTHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHElUalbHOW  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHUs



ANEKTPUYECKOro  3apsaa, cuwina Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUMH, TnpaBwio Jlenma, cBa3p  JDC
CAMOMHIYKIIMM B D3JEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHUS CUJIBI TOKA, MIOCTYJIATHI CIIEIIUATbHOW TEOPUU OTHOCUTEIBHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHaA  UIs
dbotordekra, mepBIii B BTOPO MOCTYIAaThl bopa, MpUHIINIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0OBOrO H
MAaCCOBOI'0 YHCEJ U SHEPTUHU B SIJICPHBIX PEAKIUAX, 3aKOH PATMOAKTUBHOTO
pacrmajna);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCHOJb3Ys BEITUUYUHBI:
HaNPSHKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsi, PA3HOCTh MOTEHUHMAJTOB, JJICKTPOABIKYILAS CUIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrus MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
AIIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanexTpuueckuii 3pdekT (hororddexr), anbda- u GeTa-pacnasl saep,
raMMa-u3iaydeHue sjiep, Gu3ndecKue MPUHIUIbI CIEKTPATIbHOTO aHAIN3a U
paboThI J1a3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©W  OOBSCHEHHS (U3HMYCCKHX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOIIOLNH 3BE3]] U BeeneHHoi;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPENIHOCTEN  W3MEPEeHWH, JenaThb  BBIBOABI MO  pe3yjibTaram
UCCIIEIOBAHUS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLIEHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH ONBITHI 110 MPOBEPKE MPEJIOKEHHONW TUMOTE3BI: IIJIaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

ONMCBHIBATHh METO/IbI NIOJIYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0uro1aTh MpaBuiia 0€30MacHOro TPyAa MpU MPOBEACHUN UCCIICOBAHUI B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4eOHO-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIA0OPAaTOPHOr0 000PYAOBAHNUS;

pemarbs pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJaHHOMN
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IPU HUCIIOJB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOAUTH PACUYETHI HA OCHOBAHUHM MMEIOIINXCS JAaHHBIX, aHAIN3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leiaoB Kypca (PU3MKH, a TAKXKE UHTErpallui 3HAaHUM U3 APYTHX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO LMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKJACHUM C OOPOX HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOThI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOM M MPOU3BOACTBEHHOM
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKW W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00IIIEeCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TOMCKA, NEpepadOTKM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOUM MH(GOPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIMH
uHbOpMaIlMK, TOJYYEHHON U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHMKA UH(POPMALINH;

POSIBIISITh OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTath B TpyNIle C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy TPYIIbI, PAIIMOHAIBHO PACIPEACNISTh 1EITeIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXIOIrO U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npohecCUuOHANBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPOIbI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUsSI B MEXaHUKE 10
Wroro mo paszneny 35
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24
4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51  Ousmueckwii MPaKTUKyM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
93 MexaHu4YecKre U dJIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcunoBbel CTO 5 1
Hroro mo pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Uroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Ou3nyYecKuil MPakKTUKYM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Uroro no pazaeny 15
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoabhbie  TIpakruyeckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThbI padoThbI pecypenr
1 ®dusmka — pyHAaMeHTalbHas HayKa O 1
npupojie
5 Hay4HbIil MeTO/] TO3HAHMSI U METO/IbI 1
uccieIoBaHusl (PU3MYECKHUX SIBICHUIN
DKCIIEPUMEHT U TEOPHS B MPOIIECCE
3 no3Hanus npupoasl. Habmonenne u 1
HKCIIEPUMEHT B (hU3HKE
4 CnocoObl u3mepeHus: GU3NUECKUX BEIMYUH 1
AOGCo0THas M OTHOCUTENbHAs
5 HOTPEIIHOCTH U3MEpEeHU pruznueckux 1
BEJIMYUH
MopnenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3uKK B OPMUPOBAHUN COBPEMEHHOMN 1
Hay4YHOW KapTUHBI MUpa, B TPAKTUYECKON
JESATENBHOCTH JIIOEH
Mexanundeckoe aBmkeHne. CucreMma
7 orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1
nerxenus. [Ipsimas u oOpaTHas 3agaun
MEXAHUKHU
8 Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1

MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduueckoe onrcanme paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHUS

Ciio)keHue nepeMeIeH U CKOPOCTEH.
Penrenue 3amau

HepaBHomepHoe nBHkeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsMOINHENRHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOogHoOE majieHne. Y CKopeHue
¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBrxeHue Tena, OpOIIEHHOTO MO YITIOM K
TOPU30HTY

KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpInanbHbIe
cucreMsbl orcuéra. [IpuHnmn




oTHocUTeJIbHOCTH [ annies.
HewnHeprinanbHbIe CHCTEMBI OTCUETA

Cuna. PaBHoneiicTByromas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKkoH
Hrrotona

20 [Ipunnun cynepmno3uiuu cui. Pemenue
3a/1a4 Ha IpUMEHEeHne 3aKk0HOB HbroToHA
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
MHEPTHOU MaccChl

99 Cuna TsbKeCTH M yCKOpeHHe CBOOOHOTO
nageHus
JIBmkeHre HeOECHBIX TEIl U UX

23 MCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUIIbI CUIT TPEHUS.

25 JIBUKEHUE B )KUJKOCTHU U Ta3e C yYETOM
CHUJIbI COITPOTHUBIICHUSI CPEIBI

26 HaBnenue. ['ugpocrarnueckoe JaBieHUE.
Cuna Apxumena
AOCOIOTHO TBEPJIOE TEIIO.

27 [TocTymarensHOE U BpaliaTeIbHOE
JIBIKEHUE TBEPJIOTO Tela

08 MOMEHT CHJIBI OTHOCUTEILHO OCHU

Bpaienus. [1neqo cubl




29

CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. YcinoBus
paBHOBecHsI TBEpAOro Tena. Busl
paBHOBECHS

30

31

32

Pemenue 3amau

KoHntposbhas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro tena"

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MaTCpPHAJIbHBIX TOYCK. HeHTp MacCC CUCTEMbI
MAaTCpPHAJIbHbBIX TOYCK. TeopeMa 0
JABHXKCHHUH OCHTPA MacCC

33

I/IMHYJIBC CHJIbl 1 USMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTtuBHOE JBHXCHUC

34

MoOMEHT uMITyJIbCa MAaTEPUAIBHON TOYKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX

35

36

Pemenue 3amau

PaGora cuibl Ha MaIOM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe
npejcTaBieHne paboThl CHIIBL. MOIIHOCTD
CHUIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUU KHHETUYECKON YHEPTHH
MaTepUaIbHOU TOUKH

38

[ToTeHuManbHBIE U HETTOTEHIINATIbHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh




TpeTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HEIMOTCHUHUAJIBHBIX CHJII C

39 W3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOM 3HepTrun
Yupyrue u Heynpyrue CTOJIKHOBEHHS.

40 Ypasuenue bepHymu mis uaeanabHON
KUAKOCTU

41 KonTtponbHast pabora o Teme "3aKoHBI
COXpaHEHHUs B MeXaHHKe"

Pa3BuTHe npeacraBneHuil o mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
Huddysus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUIKIX U

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 Konnuecto Bemectsa. [locrosHHas
ABoraapo

45 Temmnepatypa. TernoBoe paBHOBeCHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI

48 VYpasaenue Menzaeneesa-Knaneiipona.
Pemenue 3agau

49 AbGcomoTHas TeMieparypa. 3aKoH

JlanbToHa




50

I/I30Hp0ueccm B NACAaJIbHOM ra3€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

51

52

I'paduueckoe npepcraBneHue
M30IIPOLIECCOB: U30TEPMa, H30X0pa, n300apa

OcHoBHoe ypaBHenre MKT

53

54

55

Pemenue 3amau

CBs13b a0COIIOTHOI TemnepaTypbl
TEPMOJUHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHI]

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
Teme "OcHoBel MKT"

56

KonTponpHas padora o teme "OCHOBBI
MKT"

57

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul i T/ cuctemsl.
BremHue 1 BHyTpEeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl kak cpegHue
3HA4YCHUS BEJIMYMH, ONIMCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBoiibHas penakcarus T /]
CUCTEMBI K TEINIOBOMY PaBHOBECHUIO

59

60

Mogaenb naeaabHOro ra3a B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOAEIN

VYpasHenue Menneneesa-Knaneiipona u
BBIP@XEHUE JIsl BHYTPEHHEW SHEPruu




61

BrIpaxenue 111 BHyTpEHHEH SHEPTUU
OJIHOATOMHOT'O MJI€aJIbHOTO Iasa.
KBasucrartnuecknue U HECTaTUYECKHE
IIPOLIECCHI

62

DnemeHTapHas paboTa B TepMOJAMHAMHUKE.
Beruncnenue paboTsI 1o rpaduky mpoiecca
Ha pV-nuarpamme

63

64

Tennonepenava kak crocod W3MeHEHUs
BHyTpeHHel sueprun Tl cucremsr 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCIIOIIPOBOAHOCTD, U3JIITYUCHUC

65

KommaectBo Tennortsl. TemroéMKoCTE Tea.
YaenbHas ¥ MOJISIpHAS TEINIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOILIMBA

66

Pacuér konmyecTBa TEIIOTHI IIPH
TeIioneperaye

67

68

[TonsiTre 06 agnabaTHOM Mpoiiecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

KonnuecTBo TEmIOTH B pa60Ta KaK MCEpPbI

U3MEHEHUS BHYTpeHHeN dHepruu T/1
CUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JJTsI
PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoGpaTtumMocTh NPUPOIHBIX MPOLIECCOB

70

[TpuHIMIIBI AEACTBUS TEIJIOBBIX MAIIWH.
KII




71

MakcumanbsHoe 3nauenue KITJ. I{ukn
Kapno

72

73

Pemenue 3amau

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIJIOBBIX ABUrareieii. TemioBoe
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl

74

Pemenue 3amau

75

76

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "Tepmoaunamuka. TemnoBbie
MaIIuHbI"

KoHTpoinbHas pabora 1o Teme
"Tepmoaunamuka. TernnoBbsie MaluHb!"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenue u kutieHue. Y aenbHas TemioTa
napooOpazoBaHMs

78

HacelnienHpie 1 HEHACBIICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTB TUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTD OT
00BbEMa HACKIILIEHHOT O Tapa. 3aBUCUMOCTh
TEMIIepaTyphl KAIIEHKS OT JaBJICHUS B
KUJKOCTU

79

BnaxxnocTs Bo3yxa. AGCoOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTD

80

81

Pemenue 3agau

TBépnoe teno. Kpucramimueckue n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB




82

[LnaBnenue u kpucramuM3anus. Y 1eabHast
tertoTa riaBieHus. Cyoaumanus

83

84

85

Hedopmaruu TBEpaOTO Tena. PacTskeHune u
cxarue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmaruii

TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX Te. AHFAPMOHHU3M TEIIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

[TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanuspHbie
saBJieHUA. /aBieHune noa NCKpUBIEHHON
MOBEPXHOCTHIO XKUAKOCTH. Dopmyna
Jlannaca

89

O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da30BbIe IEPEX0abI"

90

91

92

KontponbHas padota o Teme "ArperaTHsie
cocTosiHus BemecTBa. @a3oBbie nepexo bl

DneKTpu3anus Tei U e€ MposiBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JIADJIEKTPUKHA U TOTYTIPOBOHUKH

OneMEHTAPHBIN AINEKTPUUYECKUH 3apsii.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




93 Bzaumopeiictue 3apanoB. Toueunbie

3apsiabl. 3akoH Kynona

94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
AJICKTPUUCCKUE 3aPsIIbI

Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
96 [IpoOnelii 3apsaa. JIunum HanpsKEHHOCTH

QJICKTPHUUYCCKOI'O I10JIA. O)IHOpOI[HOG
QJICKTPHUUYCCKOC I10JIC

[ToTeHIMaTLHOCTD 3JCKTPOCTATHUECKOTO
97 noJi. Pa3HoCTh MOTEHUMAIOB U
HanpsHKCHUE

[ToTeHIMambHAS SHEPTHS 3apsaa B
98 JIEKTPOCTaTUYECKOM TMosie. [ToTeHmman
NEKTPOCTATUICCKOTO TIOJIS

CBs3b HaprI)KéHHOCTI/I MOJIsT U pa3HOCTU
99 MMOTCHIUAJIOB AJIA 3JICKTPOCTATUYCCKOTO
I1OJIA

[IpyuHOHI cynepno3unuy JIEKTPUIECKUX

100 .
noJyien

101 Pemenne 3amau

IIone Toueunoro 3apsaaa. Ilone PAaBHOMCPHO

102 .
3apsHKEHHOMN cdepsl

[Toste paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpPHO 3apsHKEHHOM
0ECKOHEUHO! TIOCKOCTH

104 [IpOoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.
VYcioBue paBHOBECHS 3apsioB




JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKU B

105 3JIEKTPOCTATHYECKOM IT10JIe
Konpnencarop. D1neKTpoéMKOCTh

106 KOHJCHCATOPa. DICKTPOEMKOCTH ILIOCKOTO
KOHJICHCATOPa

107 [TapaymenpHOE COeTMHEHUE KOHICHCATOPOB

108 IlocnenoBaTenpHOE COSAMHEHIE
KOH/ICHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHAEHCaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHUILIbI B
OJIHOPOJHOM JJIESKTPUIECKOM TI0JIe

112 Pemenue 3amay

113 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DnekTpuyeckoe nose"

114 KonTponbHas pabota mo Teme
"DnexkTpuueckoe mnosie"
Cwna Toka. [TocTossHHEBIN TOK. Y CIIOBUS

115 CYILLECTBOBAHMSI IOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

116 Hctounuku Toka. Hampsokenue u 3/1C

117 3akoH OMa 11 y4acTKa LEeMH.
DIIEKTPUYECKOE CONIPOTUBIICHHE
3aBUCHMOCTh COMTPOTUBIICHUS OJJHOPOTHOTO

118 MPOBOJIHUKA OT €r0 JIIMHBI U IJIOIIA N
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTHRIICHHUE BEIIECTBA.

Penrenue 3anau




[MocnenoBaresabHOE, MapaLICIbHOE,

120 CMEIIaHHOE COCTUHEHNE ITPOBOTHUKOB 1

121 Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX 1
neneii. [Ipasuna Kupxroga

122 Pemenue 3amau 1

123 Pabota anekTprudeckoro Toka. 3aKoH 1
Hxoyns —Jlenua

124 Pemenue 3amay 1
MOIIHOCTB ICKTPUUECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucTope

126 Pemenue 3aqau 1

197 OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3axon OMa 1715 TOJTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 1Ienn

129 Pemenne 3amau 1

130 MOoOIHOCTh UCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KonzaeHncarop B 11enu NOCTOSHHOIO TOKa 1

133 Pemenne 3amau 1

134 Pemenne 3agau mo Teme "IlocTOSHHBIN 1
ANEKTPUUECKUI TOK"

135 Pemenne 3amau nmo teme "IlocTOSTHHBIH 1
ANEKTPUUECKUI TOK"

136 Pemenne 3amaa no teme "[locTossHHBIH 1

AIEKTPUYECKUM TOK"




137

O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN T10
teme "TloCTOSIHHBIN AIEKTPUUECKUA TOK"

138

139

140

KonTtponbHast pabora o Teme
"TTocTOsIHHBIN ANMEKTpUYECKUI TOK"

DJeKTpuUYecKasi MPOBOJUMOCTh Pa3IMYHbIX
BEILIECTB. DJICKTPUUYECKUH TOK B METasIax.
CBepXIpOBOIUMOCTD

DIIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JeKTpoiuTOB. 3akoHbl Dapajnes
JUTSL DJICKTPOIIH3a

141

142

143

DneKTpuuecKuil Tok B razax. [lnazma

DNEKTPUYECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

DNEeKTPUYECKUH TOK B IOJIYIPOBOJHUKAX

144

145

[TonynpoBoaHKUKOBBIE TPUOOPEI

Du3nUeCKU IPAKTUKYM I10 TEME
"HM3MepeHue CUIIbl TOKA U HANIPSKEHUS B
LIENH IOCTOSTHHOTO TOKA TP MIOMOILIHU
aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ HUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHUs PU3NYECKUX BETUYUH MIPU
MTOMOIIA KOMIIBIOTEPHBIX JaTYUKOB"

146

Pu3nYeCKU IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO JIBMKEHUS C
LENbI0 ONPEACIICHUS MTHOBEHHOMN
ckopocTH"




147

148

149

150

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"U3MepeHune yCKopeHus mpu
MPSMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBYDKESHHUH 110 HAKJIOHHOM IIJIOCKOCTH" MIIN
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBIKeHun"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nageHus" win "M3ydyeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKkuil MpakTUKyM 0 TeMe
"N3y4yeHue OBUKEHHSI TeJa 10 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITH
"UccneqoBanue 3aBUCUMOCTH IepUoa
oOpareHusi KOHMYeCKOro MasiTHUKA OT €Tr0
napameTpos"”

Du3nUeCKu IPAKTUKYM I10 TEME
"M3MepeHne paBHOAEHCTBYIOLIEH CUIIBI ITPU
JBYDKEHUH OpycKa 110 HaKJIOHHOM
mwiockocTH" wiu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHHUS Opycka
10 HAKJIOHHOH IIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

151

Pu3nYeCKU IPAKTUKYM 110 TEME
"UccnemoBanne 3aBECUMOCTH CHIT
YIPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE U
pe3uHOBOM 00pasiie, oT ux aedopmamun”
unu "M3ydeHne NBUKEHHS CUCTEMBI TEJl,




CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3
JIErkuii 0JI0K"

152

153

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue kodpuienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 PHIeHTa
3aBucumoct Frp(N)" mnu "Uccnenosanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C EPEMEHHBIM KO3 PUIIMEHTOM
TpeHus" win "M3ydeHue ABUKEHUs Ipy3a
Ha Bajy ¢ TpeHuem"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPJOTrO TEJIa, UMEIOILIETO OCh BpaueHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TeJa, UMEIOILEr0
TJIOIIA/h OTIOPHI"

Du3nUeCKu IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IIyTh" Miu "M3mMepenune Cuibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOMIIS U
MOIIIHOCTH cuJIbl TATH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHust
MMITyJIbCa MPU YIIPYroM B3auMoencTBun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

155

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3ydyeHue n30TEpMUYECKOro mpolecca




156

157

(peKOMEHI0BAaHO UCITIOIb30BaHUE HU(POBOIA
nabopatopun)" win "M3ydeHre n30XOpHOTO
nporecca" win "N3yuenue nzodapHoro
nponecca" wim "[IpoBepka ypaBHeHuUs
COCTOAHMSA"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue yenbHOU TeII0EMKOCTUH" UiTn
"HccnenoBanue mnpolecca OCTbIBaHUS
BemectBa" uiu "Mccienosanue
aauabaTHoro npouecca” uin "HM3ydenue
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
JKugkocren"

dusnueckuil NpakKTUKYM 10 TeMe
"HM3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
)uakocrei" wim "M3mepenue yaenbHON
TETJIOTHI TIaBJIeHuUs Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"N3mepeHne abCOMOTHOM BIaXXHOCTU
BO3/1yXa M OIIEHKa Macchl TapoB B
nomerieHun". Msmepenne kodpuureHTta
MOBEPXHOCTHOTO HATSKEHUS

158

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus YJHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENIH, COAEpKaIen
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHITUATIOB (HAMPSDHKEHUS ) TIPH




MOCJIEI0BATEILHOM COEIMHEHUH
KOHJICHCATOPOB"

159

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnemoBaHue CMEIIAHHOTO COCIHMHCHMUS
pe3uctopoB" unu "M3Mepenue yieapHOro
COIPOTUBIICHUS IPOBOJIHUKOB" WK
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs "

160

161

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"Habnronenue anekrponuza’ wim

"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"

nnu "UcciaenoBanue 3aBUCUMOCTU 1
COIIPOTUBIICHUS TEPMOPE3UCTOPA OT

temrepatypbl” uinu "CHATHE BOJBT-

aMIIepHOM XapaKTepUCTUKH uoaa"

PeseprubIil ypok. O60011EHNE U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME 1
"Kunemaruka"

162

Peseprubiit ypok. O60011eHIE U
CHUCTeMaTU3alus 3HAHUH 110 TEME 1
"lunamuka"

163

164

Peseprubriit ypok. O6001eH1E U
cucTeMaTu3anys 3Hagui mo treme "CrtaTuka 1
TBEpAOro Tema"

PesepBHrlit ypok. O6001ICHHE U
cHUCTeEMAaTH3allisl 3HaHUi o TeMe "3aKOHEBI 1
COXpaHEHHUs B MEXaHHKe"




PesepBHeiit ypok. O600ICHHE U
165 cucreMarusanus 3gHaguii 1o teme "OCHOBEI
MOJIEKYJISIPHOKMHETUYECKON Teopun”

PesepBHeiit ypok. O600ICHHE U
166 CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"Tepmonunamuka. TeniaoBbie MalIuHbI"

PesepBHbIil ypok. O0001ICHHE U
167 CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.

®dazoBble Iepexos"

PesepBuslit ypok. O60011eHNE U
168 cUCTEMATH3alUA 3HAHUH 110 TEME
"DnekTpuueckoe mosie"

PesepBuslit ypok. O60011eHNE U

169 cUCTEMATHU3aIHA 3HAHUH 10 TEME
"ITocTOSTHHBIN NEKTPUYECKUH TOK"

Peseprubiit ypok. O60011eHIE U
170 cucTeMaTu3alusa 3HaHui 1mo teme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Koutpoabnsie  Ipakruveckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThbI padoThbI pecypeni
BzaumoneiicTBre NOCTOSHHBIX MArHUTOB
1 Y TIPOBOJTHUKOB C TOKOM. MarHuTHoe 1
nosie. ['unoresa Amnepa
BexTop marauTtHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMA MarHUTHBIX Mosiel. JInnun 1
MarHMUTHON HHTYKIIUU
3 MarnuTHO€ MoJjie TPOBOTHUKA C TOKOM. 1
OmnbIT OpcTena
Cuna Amriepa, e€ HampaBJICHHE U MOJTYJIb
5 Pemenne 3amaq 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNeKTPOU3MEPUTENHHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAyIb. JIBIDKEHUE 3apsSKEeHHON YaCTHUIIbI 1
B OJIHOPOJHOM MarHUTHOM II0JI€
Pemenue 3amau
Pa6ota cuel Jlopeniia
10 Pemenue 3amau
11 MarauTHoOe I10JI€ B BEIIECTBE. 1
deppoMarHeTHKH, Iapa- U JHaMardHeTHKH
12 OcHoBHbIE CBOCTBA (heppOMArHEeTUKOB. 1

[Tpumenenue GpeppoMarHeTHKOB




Pemrenne 3agaud mo reme "MarautHoe

13 |
oJjie

14 Pemenune 3a1a4 no treme "MarauTHoe
mmoJjie"

15 SIBiIeHME NEKTPOMArHUTHOW UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKLIMHU

16 OC naayKIuu

17 3aKOH 3JEKTPOMArHUTHOW UHIYKIIHH
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pemenue 3amau

21 [Ipasuiio Jlenna

29 WNunykrusaocTs. KaTymika
WHJIYKTUBHOCTH B II€TIH MTOCTOSTHHOTO TOKA

93 SAsnenue camonnaykuuu. IC
CaMOWHYKIIHH

24 DHeprusi MarHUTHOTO TOJISl KaTYIITKU C
TOKOM. DJIEKTPOMAarHuTHOE TOJIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarHamMuka'

97 KonTponbhas pabota no teme

"OnexTpoauHamuka"




KoneobarensHas cucrema. CBOOOIHBIE

28 KoJjiebanus1. ['apMoHnYecKre KojeOaHus

29 Kunemarnueckoe U IMHAMHAYECKOE
OIMCaHME KOJICOATEIbHBIX IBUKECHHUHI
DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIHMCAHUSA

30 TapMOHHMYECKHUX KOJIeOaHUH U3 UX
JHEPreTHIECKOT0 U KHHEMATHIEeCKOTO
OIUCAHMS

31 Awmruntyaa u ¢aza konebanui
Ilepuon u yactora xosnedanuil. [lepros
MaJIbIX CBOOOIHBIX KOJIEOaHHUI

32 MareMaTthueckoro mastHuka. [lepuon
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHKa

33 3aryxaromue Konedanus. BeiHyX1eHHBIE
KoseOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpok-koHpepenuus "Mexannyeckue

36 KOJICOaHUS B MY3bIKIbHBIX
MHCTpyMeHTax"

37 O0o001IeHre U CHCTEMATH3alKs 3HAHUH 110
teme "Mexanudyeckue Kojaeoanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUsI.

KonebarenbHblil KOHTYP




®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsifia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
Kosie0aTeIbHOM KOHTYpe
3aryxarolue JIeKTPOMarHuTHbIE

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
AJIEKTPOMArHUTHBIC KOJIeOaHuUs

42 [Tepemennsiii Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TSN
MIEPEMEHHOTO TOKa

m 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOTO TOKa
Mo1HOCTh TEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUECHUE
CHJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [IpousBoacTBO, Nepeaaya U NoTpedIeHue
ANEKTPUYECKOI SHEPTUU
DKOJOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BAHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemrenne 3agau

ol Pewenue 3anau




O06001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 10

52 Y "
Teme "DIeKTPOMarHuTHbIE KoJeOaHus

53 MexaHnyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUUYECKUX BOJIH

54 CBoiicTBa MEXaHMUYECKUX BOJIH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 NndpasByk u ynprpassyk. [llymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

o7 Pemenue 3anay

58 DeKTpoMarHuTHeIe BOJHbI. M3myueHue
AJIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH
[IIxana 31eKTPOMAarHUTHBIX BOJIH.

60 [TpuMeHeHne HIIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY
[IpuHIMIIBI pagUOCBSI3U U TEIEBUACHHUSL.

61 Panuonoxarnus. DeKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl

62 KonrtponbHas pabora no Teme
"Konebanus 1 BOJTHBI"

63 CaerT. 3aKOH NPSIMOJIMHENHOTO
pacnpoCTpaHEHUS CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTeIb

66 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHET0 OTPaKEHUS

67 Pemenue 3a1a4y Ha IPUMEHEHNE 3aKOHOB
OTpaXKeHUS U MIPEIOMIICHUS CBETa

68 Xon mydent B npusMe. Jlucnepeus cera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. @OKYyCHOE PaCCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paXkeHuil B IMH3aX U UX
cUCTeMax. YBEIMYCHHE JTMH3BI
Pemenue 3agau Ha moctpoeHune

71 M300paXeHU, MOJIy4aeMbIX C TOMOILBIO
JIUH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl mpuMEHUMOCTH
r€OMETPUYECKON ONTHUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus cseta

76 WnTepdepennus creta

77 KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaO0II0IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue uHTEpHEpeHINN

80 Judpakuus cBeTa




Hudpakimonnas pemeéTka. Y cioBue

81 Ha0JI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

84 Pemrenue 3amau

85 CBeTOBbI€E ABIICHUS B IPUPOLE

86 O0o001IeHre U cHCTeMaTU3alus 3HAHUH 110
teme "OnTuka"

87 KonTponbnas pabota no tTeme «OnTrka»
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI AMEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEIIbHOCTH

89 [ToctynaTel cnennaibHON TEOPHUHN
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOIN MHTEPBAL.
[TpeoOpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTEIHHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAIICHUE JITTHHBI

01 DHeprus U UMNYJIbC PEISITHBUCTCKOM
JaCTHIIBI
CBsi3b Macchl C SHEPTUEH U UMITYIHCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTUS
MTOKOS

93 PaBHOBECHOE TeTIOBOE M3ITydeHHE

94 3akoH cmenieHus: Buna

95

T'unore3za M. Ilmanka o xBanTax. ©OTOHEI




96

DHeprust 1 UMITYJIbC POTOHA

®dororddext. OnbiTer A. I'. CToneTona.

o 3akonbl poTtodddekra
VYpaBHeHue DUHIITEHA 115

98 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JaBnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHII
Bounbl ne bpoina. [InuHa BoJIHBI 1€

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3AIUN
JBUKYIIEHCS YaCTHIIBI

102 KopnyckynspHo-BOIHOBOM Ayain3m

103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax
Creunguka usmMepeHuii B MUKPOMUPE.

104 CooTHolIeHUs HEOTIPEAeIEHHOCTEN
I'eiizenOepra

105 Pemenwue rpaduuecknx 3agau

106 Pemrenue pacu€tHbix 3a1au
Kontponbnas pabota mo temam: "OCHOBBI

107 CTQO", "KoprnyckynsipHO-BOITHOBOM
Jyau3m"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [itanetapHast MoielTb aTOMa
Pezepdopna

109 IToctynartel bopa

110 Bunei criektpoB. CriekTp ypoBHE#

SHEPTUU aToMa BOJIOPO/Ia




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JIYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsia 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO U3JIyYEHUS.
BnusiHue paguoakTUBHOCTH Ha )KHBbIE
opranusMmsl. Jlozumerpus

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
SAnepHble peakuuu. SnepHble peakTophl.
[IpoGiemb! yrpaBisieMoro TEpMOSICPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAAECPHON DHEPIETUKU

116

117

118

MeToibl perucTpanuy U UCCIICI0BAHUS
3JIEMEHTAPHBIX YACTHIL.
DyHIaMEHTAIbHBIE B3aUMOIEHCTBUS.
bapuonsbl, ME30HBI U JIENTOHBI.
[IpencraBnenune o CTaHAapTHON MOJEIH.
KBapk-rimtooHHas MOJEIb aJpOHOB

®usuka 3a npenenamu CTaniapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EMuHCTBO Gpu3nueckoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
00BSICHEHHS IPUPOABI KOCMUUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHNN

120

CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI,
paauoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMHUS

121

122

123

Bupn 3Bé3nHoro Heba. Co3Be3aus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

Conueunas cucrema. Conuue. Congeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

125

126

127

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]

Muneunsiii Ilyte — Hama 'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B sApax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykTypa Beenennoit.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmemoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"HccnenoBanue CBOMCTB
beppomarnerukoB" unu "MccnenoBanue
JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amiiepa" wiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa”

132

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBICHUS
3JE€KTPOMarHUTHOW MHAYKIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue sSiBICHUS CAMOWHTYKIIUN"
i "COopka MOJENN SIEKTPOMArHUTHOTO
reseparopa”

134

Pu3nYeCKUil NPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCJIEIOBATEILHO COCIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue nokasaTelis IpeaoMIICHUs
crexna" wim "[lomyueHune n3o0paxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia v JIUH3bI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
KUAKUX TUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

140

141

Pu3NYeCKUil NPAKTUKYM IO TEME
"HaGmonenue aqudpakiuum,
UHTEpPEPEHIINH U MONISIpU3aluU cBeTa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUll (110
(dboTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"
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143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” nim
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKkTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJa U U3MEpPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIIn
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"

145

@uU3NYECKU NPAKTUKYM II0 TEME
"HaOmroneHus 38€34H0T0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JIs1 OTIPEECIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojxymapus u ssipkue 3BE31b1"
nunu "Habmonenus B Teneckor JIyH#I,
IJIAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"
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O06o00meHre 1 cHCTEeMaTH3alNs 3HAHUH.
Ponw ¢usuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,




COILIMAJILHOW M 3THYECKOH chepax
JESATEIbHOCTH YelIOBEKa

147

148

O0o0011IeHrE U CHCTEMATU3aLNs 3HAHUIA.
Posb 1 MecTo (hU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O060061eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusmndaeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE

149
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O06001IeHYE ¥ CUCTEMATU3ALMS 3HAHUI 110
Teme "Kunemaruka"

O00011IeHME ¥ cUCTEMAaTH3alus 3HAHUI 110
TteMe "Kunematuka"

151

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3aLUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o0011ieHre 1 cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPaHEHUsI B MEXaHUKE"

154

O0600611eHre U cucTeMaTU3alus 3HaHUu#| 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”
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O0001IeHre 1 cUcTeEMaTH3alMs 3HAHUH 110
teme "Tepmoannamuka. TerioBbie
ManIuHE"
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O000111eH1E U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble Iepexoibl"

157

158

159

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
Teme "DnekTpuyeckoe mnose"

O0001IeHrEe ¥ cUCTEMATH3aIs 3HAHUN 110
teme "[loCTOsITHHBIN 3IeKTpUYEeCKUd TOK"

O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
teme "Toku B pa3nuyHbIX cpeax”
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161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlit ypok. O600111eHNE 1
CHCTEMaTHU3allus 3HAHH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHelit ypok. O60011IeHNE 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

Pesepubrit ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

164

PeseprubIil ypok. O60061eHIE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"MexaHN4YeCKHe U 3JIEKTPOMArHUTHbBIE
BOJIHBI"
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PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"
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PesepBHelil ypok. O600IICHHE 1
CHCTEMaTHU3allvs 3HAHHI TI0 TeMe
"OcnoBbel CTO"

167

PesepBHelit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"
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169

170

PesepBHbIil ypok. O6001IeHIE 1
cUcTeEMAaTH3anusI 3HaHuH 110 Teme "dusuka
aroma"

PesepBHrlit ypok. O600111eHNE 1
cucTeMaTusanus 3Haguil no teme "dusuka
ATOMHOTO SI/Ipa ¥ AJIEMEHTAPHBIX YacTUIl"
PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"OnemeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

170
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