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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusmke Ha ypoBHE cpeaHero oOmero obOpa3oBaHusi pa3paboTaHa Ha
OCHOBE IOJIO)KCHHH W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTeNbHOM
nporpammel, mpencraBieHablx B @I'OC COO, a takke ¢ yuérom denepaibHOl paboueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOro mnpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe TIPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompexpenser o00sf3aTeNbHOE MPEAMETHOE COJCpKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO IOCIEOBATEIBHOCTh H3YUEHHsS] TEM W Pa3/elioB y4eOHOTo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIPEIAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcsi. Ilporpamma mno Qusuke Aaér
MIPEJCTaBICHUE O IEINSX, COACPIKaHUU, OOIIel CTpaTerud OOydYeHHsI, BOCIIUTAHHUS M Pa3BUTHS
o0yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaEHHOM ypOBHE.

N3yuenne kypca ¢(usuku yriyOnEHHOTO YpPOBHS IIO3BOJISIET pealn30BaTh 3a7ayM
npodeccnoHaIbHON OpHEHTAllUK, HAlpaBJIEHO Ha CO3JaHUE YCIOBHUW JUISl MPOSBIECHUS CBOMX
UHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4aroIMMCs, KOTOpbIE
HEOOXOIUMBI NI TPOJOJDKEHUs oOpa3oBaHMs B OpraHuM3alusax MpodeccHnoHaTbHOTO
00pa3oBaHus M0 PA3INYHBIM (PU3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIHATbHOCTSM.

B mporpamme mo ¢usuke ompenenstoTcs IIaHUPyEeMble pe3yabTaThl OCBOSHHUS Kypca
¢U3MKM Ha YpPOBHE CpemHEro oOmero o0pa3oBaHUs: JIMYHOCTHBIC, MeETAalpeIMETHBIC,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHeE). HaydHO-MeTo10/10THUeCcKOM OCHOBOM TSl pa3paboTKU
TpeOOBaHMN K JMYHOCTHBIM, METANpPEJAMETHBIM W TIPEJAMETHBIM pe3yibTaTaM OOydYaroIIMXCs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oomero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SIBJISICTCSI CHCTEMHO-ACATEIIEHOCTHBINA TIOIXO/I.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUIAaHUPYEMbIE Pe3yJabTaThl OCBOEHUS Kypca (U3UKU Ha YriyOJIEHHOM YPOBHE, B TOM
YHclie IPeIMETHBIE PE3YIbTAThI IO TOJaM 00Y4YEHHUS;

COACPpIKAaHNC yqe6Horo npeameTa «DPu3ukay 1o rogaM O6yLIeHI/IfL

[Iporpamma mo ¢u3nKe UMEET NPUMEPHBIH XapakTep M MOXKET ObITh HCIOJIb30BaHa
YUUTEISIMU (PU3UKU [ISI COCTABJICHUSI CBOMX PA0OUYUX MPOTPamMM.

HporpaMMa 10 (1)I/I3I/IK6 HEC CKOBBIBACT TBOPYCCKYHO HHUIUATHBY y‘iHTeJ’Ieﬁ u
OpeaoCTaBsICT BO3MOXHOCTH L pCaliM3alliid Pa3JIMYHBIX MCTOAMYCCKHX IIOAXOJ0B K
IpCIIo 1aBaHHUIO (1)I/I3I/IKI/I Ha yTJ'Iy'6J'IéHHOM YPOBHC IIpU YCJIOBHUU COXPAHCHUSA 00s3aTeNbHOM
JaCTH COACPIKAHUS KypCa.

Odu3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOMbI, BBICTYNAas B KauyecTBE
y4eOHOro TpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKIaJ B CHUCTEMY 3HAaHHHA 00
okpyxarmeM Mmupe. LkompHBIH Kypc GU3UKH — CHUCTEMOOOPa3yIOMIMNA IS €CTECTBEHHO-
HAyYHBIX y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SBJIICHUW, M3y4yaeMbIX XHUMHEW, Ouomnorueil, Qusuveckoir reorpadueld uW acTPOHOMHUEH.
Hcnonb3oBaHue v akTUBHOE MPUMEHEHNE (PU3NYECKUX 3HAHHUM OMpEAeTUIO XapakTep u OypHoe
pa3BHUTHE PA3HOOOPA3HBIX TEXHOJOTHUN B cdepe dHEePreTUKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA,
MOJTy4eHUsI HOBBIX MAaTEPUAJIOB C 3a/IaHHBIMH CBOMCTBaMU. V3yueHue (pU3MKU BHOCUT OCHOBHOM
BKIag B (opMHpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHMHBI MHUpa oOydaromierocs, B
(dbopMHpoBaHHE YMEHUI MPUMEHSITh HAYYHBIN METO]I O3HAHUS MIPHU BHITIOJTHEHUH UMH Y4eOHBIX
HCCIIE0BaHUN.



B ocHOBY Kypca QU3MKH Ha YpOBHE cpelHero oOIiero o0pa3oBaHUs MOJIOKEH PsiI HIEH,
KOTOPBIE MOKHO paCCMaTPUBATh KaK MPUHIIMIIEI €r0 TOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTUYECKU 3aBEPLIEHHBIM,
OH COJICPXXHUT MaTepHall U3 BCEX pa3/eNioB (PH3HUKH, BKIIOYAET KaK BOMPOCH KJIACCUYECKOH, TaK U
COBPEMEHHOU (PU3UKHU.

Hoea zenepanuzayuu.B cooTBeTCTBUM ¢ HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymum B kypce siBisiercss (opMUpOBaHHE MPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. B¢ peanuzanus MpeaIoaaracT HCIOJIb30BAHUE
FYMaHUTapHOTO MOTEeHIHada (U3NYECKOM HayKHM, OCMBICIEHHE CBSI3M pa3BUTUS (U3MKU C
Pa3sBUTUEM O6HI€CTB3, a TAaKiKC€ C MHUPOBO33PCHUCCKUMHU, HPABCTBCHHBIMU U 3KOJIOTMUYCCKUMU
poOIeMaMHu.

Hoea npuxnaonou  nanpaenennocmu. Kypc  Qusuku  yrinyOn€HHOTO  ypOBHS
MPEANoJiaraeT 3HaKOMCTBO C HIUPOKUM KPYroM TEXHUYECKUX U TEXHOJOTHUECKHUX MPHUIIOKEHUN
M3Y4YEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCsS Ha YPOBHE OOIIMUX MPEICTaBICHUN
Y COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, M TEXHOJIOTHH.

Hoen »3xonozusayuu peanusyercs IOCPEICTBOM BBEACHUSA JJIEMEHTOB COJEp)KaHU,
MOCBAIIEHHBIX AKOJIOTHUECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a TaKkke 00CyXAeHUsI MPo0IeM palMOHAIBLHOTO MPUPOIOIIOJIb30BAHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

OcBoenue cojiep>kaHusi MPOrpaMmsbl 1Mo GU3HNKe AOKHO ObITh MOCTPOCHO HA MPHUHIIUIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [y Gu3uky peanuszaius 3TUX NPUHIUIOB 0a3upyeTcs Ha
HCIOJIb30BAHUU CaMOCTOSITENIFHOTO SKCIIEPUMEHTa Kak IMOCTOSHHO JeicTBymomiero (akropa
yueOHOoro mpouecca. Jlns yrayOn€HHOro ypOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO
YUYEHHYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (POHTANbHBIE YYEHUYECKHE OTBIThI MpHU
M3Y4YeHHH HOBOTO Marepuaina, JiabopaTopHble paboThl M paboThl mpaktukyma. Ilpu sTom
BO3MOXHBI JiBa crioco0ba peanuzanuu (U3NYECKOTO MpaKTUKyMa. B mepBoM ciydae MpakTHKyM
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO mMOCie MEPBOrO0 M BTOPOTO TMOJYrOJAWH B
KaKJOM M3 3THUX KiaccoB. BTopoil croco® — 3T0 uHTerpanus paboT MpPakTUKymMa B CHCTEMY
nabopaTopHbIX paboT, KOTOPbIE MPOBOJATCS B Ipoliecce U3ydeHus paszzaena (temsl). [lpu stom
o paboTaMu MPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIIAaroBoil HHCTPYKILUU.

B nporpamme no ¢usmke cuctema yueHH4ecKOro 3KCIepUMEeHTa, J1a00paTOPHBIX padoT U
MIPaKTUKyMa MpPe/CTaBlIeHa IUHBIM MepeyHeM. BoIOOp TeMaTHKu Ui 3TUX BUAOB YUYCHHUUYECKUX
MIPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHKAMU OOpa30BaTEIbHOTO Ipoliecca MCXOAS U3
OCOOCHHOCTEl MOYPOYHOIO TUIAHUPOBAaHUS M OCHaileHus KkaOuHera ¢(usuku. [lpu sTOM
obOecrieunBaeTcs OBJaJeHHE OOYYAIONIMMUCS YMEHHUSMH MPOBOAUTH MPSMBbIE M KOCBEHHBIC
WU3MEpEeHUs, WCCIENOBaHUS 3aBUCUMOCTEH (U3MYECKUX BEIMYMH U TMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonpiioe BHUMaHKE yAEIAETCS PEIICHUIO PACYETHBIX U KaYE€CTBEHHBIX 3a1ad. [Ipu atom
JUIg pacu€THBIX 3a7ad IPUOPUTETOM SIBIIIOTCS 3aJa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIeNbIO, MO3BOJISIONINE MPUMEHATh U3YyUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfiesia Kypca, TaK U MHTErpUpys NPUMEHEHHE 3HaHWM U3 pa3HbIX pa3fenoB. [
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSIIOTCA 3aJaHusl Ha OOBsICHEHHE/TpeacKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOILIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbIOopa
¢bu3nvecKoit MoIeH Ul CUTYalluu MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B coorBerctBunm ¢ TtpeboBanusiMu PI'OC COO k  MaTepuabHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (GU3MKHU YriayONE€HHOTO YpPOBHS Ha YPOBHE CpPEIHEro
o01ero oOpa3oBaHUs JODKEH H3y4daThCsl B YCIOBHSX IPEAMETHOro kabuHera. B kabunere
(GU3UKK JODKHO OBITH HE00X0AUMOE JTabopaTopHOE 000PYIOBAHHE ISl BBIOJHEHHS YKa3aHHBIX
B IIporpamme 1o (U3MKE YIEHHUECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MPaKTUKyMa, a
TaKKe JIEMOHCTPAMOHHOE 000pyIOBaHHUE.

JlemoHcTpalioHHoe 00opyaoBaHue (GOPMHUPYETCS B COOTBETCTBHUM C MPUHIIUIIOM
MHUHUMAJIbHOU JOCTAaTOYHOCTHU U oOecrieynBaeT INOCTAHOBKY ICPCUYHCIICHHBIX B IPOIrpaMMe I10
(1)I/I3I/IK€ KIIFOUYCBBIX IICMOHCTpaIII/Iﬁ A1 UCCIICAOBAHUSA H3Yy4aCMbIX SIBJICHUN U mponeccos,
OMITMPUYCCKHX U Q)YHHaMeHTaHBHBIX 3aKOHOB, UX TCXHUYCCKUX HpI/IMeHCHI/If/'I.

JlaGoparopHoe 006opyAOBaHME I YIEHMUECKUX MPAKTUYECKUX paboT dopmupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U OOecleunBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuatoniuxcsa. Temarnyeckue KOMIUIEKTHI JIaDOPaTOPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MTOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJOTOBBIX W LU(POBBIX NMpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHUH.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

dbopmMupoBaHHE HWHTEpPECa M CTPEeMJICHHsS OOydJalmuxcsi K HAYYHOMY HU3YYCHHIO
MIPUPO/IBI, PA3BUTHE UX UHTEIJICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTaBICHUA O HAydHOM MeTOoJle TO3HaHuig U  (opMUpOBaHHE
HCCIIEA0BATEIBCKOTO OTHOIEHUS K OKPY/KAIOIINM SIBJICHUSM;

(dbopMuUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3Y4EHHsS OCHOB CTPOCHHSI
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHHe YMEHHUI OOBSICHATH SBJIEHUS C HUCIOJB30BaHWEM (DU3MUECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(¢bopMHpoBaHHE MPEJCTABICHUN O poiu (U3MKU ISl Pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE TMPEJCTaBICHUA O BO3MOXKHBIX cdepax Oyaymeld mnpodeccuoHanbHOMN
NEeSITEeNIbHOCTH, CBSI3aHHBIX C (U3UMKOW, MOJrOTOBKAa K JalbHEWIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTrkeHne 3THX Ieneil oOecrednBaeTCsl pelIieHueM CISAYIOIIMX 3a/ad B Ipolecce
M3Yy4eHHUs Kypca (PU3UKU Ha YPOBHE CpPeIHEro o0IIero 00pa3oBaHus:

ano6peTeHHe CHCTEMBI 3HAHHH 00 06I_HI/IX (1)I/ISI/I‘IGCKI/IX 3aKOHOMCPHOCTAX, 3dKOHAaAX,
TEOpHUAX, BKIIIOYAA MEXAHUKY, MOJICKYJIISIPHYIO (1)I/ISI/IKy, QJICKTPOANHAMUKY, KBAHTOBYHO (I)I/ISI/IKy
H 3JICMCHTBI aCTPO(bI/I?»I/IKI/I;

dbopMHUpOBaHHE YMEHHI TPUMEHATH TEOPETUYEeCKHe 3HaHUSA Uil  OOBSCHEHUS
(bu3MuecKuX SIBICHUN B MPUPOJIE M IS TMPUHATUS MPAKTHYECKUX DPEIICHUN B MOBCEIHEBHOU
JKU3HH,

OCBOCHHE CIIOCOOOB peUICHUS PA3JIMIHBIX 3a/1a4 C ABHO 3aJIaHHOM q)H3quCKOﬁ MOACIBIO,
3aaa4, IMoApasyMeBarOMIUX CaMOCTOATCIIBHOC CO3JaHUC (1)H3H‘ICCKOI>1 MOACIIN, aJIeKBaTHOM
YCJIOBUSAM 3a/1a4i, B TOM YUCJIIC 3a/1a4 HHXKCHCPHOT'O XapaKTepa,

ITIOHUMAHHUC (I)I/I3I/I‘-ICCKI/IX OCHOB W MPUHIHUIIOB JENUCTBUS TEXHUYECKHUX YCTpOP'ICTB n
TCXHOJIOTHYCCKUX MMPOLECCCOB, UX BJIUAHUA Ha OKPYXKAIOIIYIO CPCY,



OBJIaJICHUE METOJIAMU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS W MPOBEICHUS (PU3UUIECKHUX
OKCIEPUMEHTOB, aHAJM3a W WHTEpIpeTanud WHGOPMALUU, OIPEACICHHS TOCTOBEPHOCTH
IIOJIyYEHHOTO pe3yJIbTaTa;

CO3/IAHUE YCJIOBUM ISl Pa3sBUTUS YMEHUM NPOEKTHO-HUCCIIEIOBATEIBCKOM, TBOPYECKOU
JEATEIIbHOCTH;

pasBuTHE HHTEpeca K cepaM npodeccnoHATLHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBI ypOBEHb HU3yUYCHHUS
yaeOHOTO TIpenMera «®Du3WKa» HA YPOBHE CpEIHEro OO0Iero oOpa3oBaHHs BBIOMpPAETCS
00y4aromuMuCs, TUIAHUPYIOUIUMHE TPOJOJDKEHHE O0pa30BaHMs MO CIIEHUAIBHOCTSAM (PHU3HKO-
TEXHUYECKOTO MPOQHIISL.

Ha w3yuenne Qusuku (yriayOn€HHBIM ypOBEHb) Ha YpPOBHE CpeIHEro ooOIero
ob6pazoBanust otBoautcs 340 gacos: B 10 kiacce — 170 gacos (5 yacoB B Henento), B 11 kimacce —
170 gacoB (5 4acoB B HEZEIO).

[Ipennaraemplii B mporpaMme mo (HU3UMKE MepeueHb Ja0OPaTOPHBIX M IMPAKTUYECKUX
paboT ABJISAETCS PEKOMEH/I0BaHHBIM, YUUTENb JI€JaeT BHIOOP MpOBeIeHUs 1a00paToOpHbIX padoT
Y OTIBITOB C YYETOM HHIUBUIYAIbHBIX 0COOEHHOCTEH 00yUYarouIuXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. Hayunblii MeTo1 MO3HAHUS NPUPOABI.

dmsuka — (QyHaaMeHTanpHas Hayka o mpupoxae. HaydHblii MeTOJ MO3HAHUS M METOJbI
HCCIIEI0BAaHUS (PU3NUYECKUX SBJICHUMH.

DKCIIEpUMEHT M TEOpHs B MPOLIECCE TTO3HAHMS PHpoabl. Habmonenne n SkcnepuMenT B
¢bu3zuke.

CriocoObl U3MepeHuss PU3NUECKUX BEIMUYMH (QHAJIOTOBbIE W LIU(PPOBBIE U3MEPUTEIbHbBIE
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3nYeCKUX BEITUUUH (aOCONIOTHASI U OTHOCUTEIbHAS).

MopenupoBanue (pU3NUECKUX SBICHUN U MPOIIECCOB (MaTepuaibHas TOYKa, a0COIIOTHO
TBEPIIOE TEJO, UeATbHAS KUIKOCTh, UACATBHBIN ra3, TOYCUHbIN 3apsan). [ umoreza. duzndeckuit
3aKOH, TPaHUIIbl €ro NpUMeHUMOCTH. Du3nueckas Teopusl.

Pons m mecto ¢usmku B (GOpMUPOBAHHMM COBPEMEHHON HaydHOW KapTHUHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

W3mepenue cuibl TOKAa M HampsDKEHUS B ILENMHM MOCTOSHHOTO TOKa MPU MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENIBLHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1UppOoBOM aboparopueit mo ¢uszuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYUH TP TOMOIIN KOMITBIOTEPHBIX IATYNKOB.

Pazpen 2. Mexanuka.
Tema 1. Kunemamuxa.

Mexannueckoe paBmxenue. OTHOCHUTEILHOCTh MEXAaHMYECKOro IBHKeHUs. Cucrema
oTcuéTa.

HpﬂMaﬂ n O6paTHa$I 3aJa4d MCXaHHKU.

Pannyc-Bektop MarepuanbHOM TOYKH, €ro MHPOEKIMH HAa OCH CHCTEMBI KOOpIUHAT.
Tpaexropus.

[lepemerienue, CKOpoCTh (CpelnHsE CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHUE
MaTepHUaTbHOM TOYKHM, UX MPOEKIUU HA OCH CHCTeMbI KoopauHat. Clio)KeHHe MepeMelleHrui u
CIIOKEHHE CKOPOCTEH.

PaBHOMepHOC u PaBHOYCKOPCHHOC HpHMOHHHeﬁHOe JABHXXCHHC. 3aBUCHMOCTD
KOOpAUHAT, CKOPOCTH, YCKOPCHUA U IIYTH MaTepHaﬂLHOﬁ TOYKHU OT BPEMCHHU U UX Fpaq)I/IKI/I.

CBobosHOE maseHue. YCKOpeHne cBOOOAHOro majaeHus. JIBikeHue Tena, OpOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH U YCKOPEHMSI MaTEpUAIbHON TOUKU
OT BPEMEHH U UX T'papuKH.

KpPIBOJ'IPIHCfIHOC JBWOKCHUC. I[BI/I)KCHI/IG MaTepHaHLHOﬁ TOYKHU IO OKPYKHOCTH. VrioBas
U JIMHEIHas CKOPOCTh. HCpI/IOIl n 4JacCToTa O6paLI_[eHI/I$I. HeHTpOCTpeMHTCHBHOC (HOpMaJ'IBHOC),
KacaTCJIbHOC (TaHFeHI_II/IaJIBHOC) U MOJIHOC YCKOPCHUC MaTCpHaHLHOﬁ TOYKH.



TexHuueckue yCTpOMCTBA M TEXHOJIOIMYECKUE IIPOLECCHI: CIUJIOMETD, JBHUYKECHHUE
CHAps/I0B, IIETIHBIE, IeCTepEHYAThIC U PEMEHHBIE MTepeau, CKOPOCTHBIEC JTHU(THI.

Jemoncmpayuu.

MOI[GJH) CHUCTEMBI OTC‘IéTa, HJUTIOCTpalA KHHEMATUYCCKUX XapPaKTCPUCTUK ABUKCHUA.
CriocoObI HccTIeTIOBaHUS IBFKCHUH.

NnnrocTpanus npeaenbHOro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[IpeoOpa3oBanme IBUKCHHIA C UCTIOIH30BAHUEM MEXaHH3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nevxenus tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
Hamnpasnenne cKopoCTH npy JBHKEHNH IO OKPYKHOCTH.

[IpeobpazoBanue yriioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHHE MyTEW, TPACKTOPHI, CKOPOCTEW JBUKEHUSI OJIHOTO M TOTO € Tejla B Pa3HbIX
cUCTEeMax OTCUYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.
N3yuenne HepaBHOMEPHOTO JBUKEHHUS C IIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKopeHUs TpU TPSIMOJMHEHHOM pPaBHOYCKOPEHHOM JBIDKEHUU TIO
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKECHHH.

W3mepeHne yckopeHUsi CBOOOTHOTO TaaeHUS (PEKOMEHIOBAHO HCIOJIh30BaHUE
nudpoBoit 1aboparopun).

N3ydenue nBuxeHus tena, OpolIeHHOrO TOpU3oHTaNbHO. [IpoBepka runoressl 0 mpsMon
MIPOMOPLIMOHAIBHOM 3aBUCUMOCTH MEX/1y JAIbHOCTHIO MOJIETA M HAYAIbHON CKOPOCTBIO TeNa.

I/IsyquI/Ie ABHIXKCHU TEJIa IO OKPYKHOCTH C ITOCTOSIHHOM 110 MOOYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TepuoAa OOpallleHHs KOHHYECKOTO0 MasTHUKAa OT €ro
rapaMmeTpoB.

Tema 2. Junamuxa.

IlepBbiii  3akoH  Herorona.  UnHepumanbHble  cucteMbl — oTcuéra.  [IpwHumm
otHOocuTenbHOCTH ["anuies. HennepuuansHbie cucteMbl 0TcuéTa (OnpeaeneHue, IpuMepsbI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cuil.

Bropoit 3akoH HbroToHa 1711 MaTepualbHONU TOYKH.

Tperuii 3akoH HproTOHA U1 MaTepuanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON M HHEPTHON MAcCCHI.

Cuna TsKecTH. 3aBHCHUMOCTH YCKOPCHUA CBO6OI[H01"O nmaaCHusA OT BBICOTBI Hall
MOBCPXHOCTBIO IUIAHCTBI U OT FCOFp&(I)H‘-IGCKOfI IIHUPOTHI. I[BI/I)KCHI/IC HEeOECHBIX TEl U HX
CITYTHUKOB. 3aK0HBI Kennepa. HepBaﬂ KOCMHYCCKad CKOPOCThb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec tena, 1BKynierocs ¢ yCKOpeHHUEM.



Cuna tpenus. Cyxoe TpeHue. Cuna TpEeHMsI CKOJIBKEHMS U CHJIa TPEHHUS IOKOS.
Koadduuuent tpenus. Cuna cONpOTHUBICHUS NPH JBWKEHUU Tela B JKMIKOCTU WM rasze, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEJILHOTO JIBUKCHUS.

Hasnenue. ['unpocraruueckoe nasienue. Cuna Apxumena.

Texanueckue YCTPOﬁCTBa U TCXHOJOIMYCCKUC IPOLCCChI: IMOAIIMUITHUKHU, IABHWKXCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jemoncmpayuu.
Habntonenue ABM>KEHUS TN B MHEPLMAIBHBIX U HEMHEPLHMAIBHBIX CUCTEMAX OTCUETA.
[IpuHIHAIT OTHOCUTEIBHOCTH.

Kauenne nByX HMIMHIPOB WM IIAPOB PA3HOM MACChHl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEIILHO HEMHEPIUAIBHON CHCTEMBI OTCUETA.

CpaBHEHHE PaBHOJACHCTBYIOIIEH MPUJIOKEHHBIX K TEIy CHUJ C MPOU3BEICHUEM MAaCChI
TeJla Ha €r0 YCKOPEHHE B MHEPIIMAIIBHOM CUCTEME OTCUETA.

PasenctBo CHJI, BOSBHHUKAIOIIKUX B PE3YJILTATE BSaHMOHeﬁCTBHH TCII.

H3mepenne Macc no B3auMOICHCTBHIO.

HeBecomocTsb.

Bec Tena npu yckopeHHOM MObEME U TIa/ICHUN.

LenTpoOexHble MEXaHU3MBI.

CpaBHeHHUE CUJT TPEHUS TIOKOSI, KAUYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomolt, npaKmMuKym.

N3mepenue paBHOJCHCTBYIOIICH CUJT PU ABMXKEHUU OpycKa 10 HAKJIOHHOM IJIOCKOCTH.

HpOBepKa TUIOTE3bl O HE3aBUCUMOCTH BPEMCEHH JOBUKCHUA 6pyCI<a 10 HaKJIOHHOM
IIJIOCKOCTH Ha 3aaHHOC paCCTOSAHUE OT €0 MACCEhI.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIMX B MPY)KHHE U PE3MHOBOM
oOpasiie, oT ux aehopmariuu.

W3yueHune IBUKCHUS CUCTEMBI TeEJl, CBSI3aHHBIX HUTHIO, TEPEKUHYTOH dYepe3 JIErKui
OJIOK.

N3mepenune koddduimeHTa TpeHus o BeIUYUHE YIII0BOTO Ko3dduimenra 3aBucuMoctu
Frp(N).

UccnenoBanue nBmKeHHS Opycka M0 HAaKIOHHOW IUIOCKOCTH C TEPEMEHHBIM
K03 UITMEHTOM TPEHHUS.

N3yueHue NBMKEHUS Ipy3a HA Baly C TPEHUEM.
Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynaTenbHOe M BpallaTebHOE ABWKEHHUE TBEPOTO Tea.
MoOMEHT cuilbl OTHOCHUTENBHO ocu BpauieHus. [lneuo cunbl. CioxkeHue cui, MPHIOKEHHBIX K
TBEpAOMY Teny. LleHTp TshkecTn Tena.

YcnoBus PaBHOBCCHA TBépIIOI‘O TCIa.

YcroitunBoe, HEYyCTOWYHBOE, O€3pa3IUIHOE PaBHOBECHE.



TexHuueckre yCcTpoMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, pemérdarbie KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buns! paBHOBeCHSL.

Yuenuueckuit sxcnepumenm, nabopamopmnvie padomovi, nPAKMUKYM.
HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLICHHUS.
KoncTpynpoBanue KpOHIITEHHOB U PACYET CUJT YIIPYTOCTH.

N3yuenne ycTOMYUBOCTH TBEPIOTO TENA, UMEIOIIETO TUIONIAAb OMOPBI.

Tema 4. 3akonvl coxpanenus é mexaHuke.

NMnynsc MaTrepuanbHOM TOYKHM, CHCTEMBI MAaTEpUAIbHBIX TOYEK. LIeHTp mMacc cucTeMsbl
MaTepuaibHbIX TOUEK. Teopema 0 IBUKEHHUH LIEHTpa Macc.

Nmnynbe cuiibl 1 I3BMEHEHNE UMITYJIbCA TeJla.
3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE IBIKEHHUE.

MoMeHT uMmyiabca MarepuaibHOM TOuku. IIpencraBieHue O COXpaHEHUM MOMEHTa
UMITYJIbCa B IIEHTPATbHBIX MOJISIX.

PaboTa cuibl Ha MalOM ¥ Ha KOHEYHOM IepeMenieHuu. ['paduueckoe mpeacraBieHne
paboOTHI CHIIBI.

MOIIHOCTE CHIIBIL.

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKH. TeopeMa 00 M3MEHEHHU KUHETUYECKOH
OQHCPIrun MaTepHaHBHOfI TOYKH.

[loTeHnmanpHble U HENMOTEHUUANbHBIE cHIbL. [loTeHnnanpHas sHeprus. [loTeHnpansHas
SHeprust ynpyro aepopmMupoBaHHOM MpykuHbI. [loTeHIMaNbHAs HEPrUsl Tela B OJHOPOJIHOM
rpaBUTAMOHHOM mosie. [loTeHianbHas sHeprus Tejaa B rpaBUTAIMOHHOM T0JI€ OJHOPOJHOTO
mapa (BHyTpU U BHe 11apa). Bropast kocMuueckasi CKOpocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs3b pa6OTI>I HEMOTECHIMAILHBIX CHUJI ¢ U3MEHEHHEM MEXaHUYECKOMH OHCPIrunu CUCTCMBbI
Tea. 3aK0oH COXpPaHCHUA MEXaHH4YeCcKOoM OHCPIUu.

anyrne " HCYIIPYIr'ue€ CTOJIKHOBCHHA.

ypaBHeHI/Ie BCpHy.]'IJII/I JUIA HHC&HBHOﬁ KHUIAKOCTU KaK CJICACTBHC 3daKOHA COXPAaHCHHUA
MEXaHHYECKOH OHEPTUH.

Texauueckue yCTpOﬁCTBa U TCXHOJIOTUYCCKHEC IIPOLECCChI: NBUKCHHUC PAKCT, BOI[OMéT,
KOHép, pr)KPIHHBIfI MMUCTOJICT, THPOCKOII, (pI/Il"ypHOG KaTaHHUC Ha KOHbKax.

Hemoncmpayuu.
3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE nBIDKEHUE.

I/I3MepeHI/Ie MOIIIHOCTHU CHIJIBI.



V3MeHeHne sHepruu Temna Mpu COBEPIICHUH pabOTHI.

B3anMHuble npeBpallieHUs] KUHETUYECKOM U NMOTEHIUAIbHOM SHEPIUMl NpU ACUCTBUU HA
TEJIO CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOJHOM a/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenune umnynpca Tena no TOpMO3HOMY IIyTH.

N3mepenue cuiibl TArM, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIHOCTH CUJIBI TSTH.
CpaBHeHHE U3MEHEHHS UMITYJIbCa TEJa C UMITYIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs: HMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBHM.

N3mepeHne KWHETUYECKOW SHEPTHUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHIINAIbHOM HEPruu NMPYKUHBI ¢ pabOTON CHIIBI TPEHUSL.
Onpenenenre pabOThI CHIIBI TPEHUS MPU JBMXKEHUHU TeJa M0 HAKIIOHHON TJIOCKOCTH.
Pasznea 3. MoJieky/sipHasi pu3uKa U TEPMOAHMHAMUKA.

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU Meopull.

OcHOBHbBIE TOJNOXKEHHUSI MOJIeKylIsapHO-KuHeTHueckoi Tteopun (MKT), ux ombiTHOE
obocHnoBanue. Juddysus. bpoyHoBckoe nBrkKeHHe. XapakTep ABMKCHHUS U B3aMMOJICHCTBHS
YacTull BelecTBa. MoJienu CTpOCHUsI Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBONCTB
BEIlleCTBA Ha OCHOBE 3THUX Mojenei. Macca u pasmepsl Mojekyn (aromoB). KommdecTtBo
BemiectBa. [locrosHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ m3mepenwms. lllkama temmepatyp
Lenbcns.

Mopnenb uAealnbHOrO Ta3a B MOJICKYISIPHO-KMHETHYECKOW TEOpHH: YacTHIIBl Tasa
JBUKYTCSI XaOTUUECKH U HE B3aUMOICUCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kaneiipona. AOcCoMOTHas TeMmIepaTrypa
(kana Ttemmnepatyp KenpBuna). 3akon JanpTona. M3omporecchl B HIeallbHOM rase C
MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe npeacraBieHre U30MPOLIECCOB: U30TEPMa,
n30xopa, u3obapa.

CBs3b MCXKAY [HaBJICHUEM U CpG,I[HGfI KUHETUYECKOM SHGPFHCﬁ MOCTYIIATCIIBHOT'O
TCILJIOBOI'0 ABMIKCHHUA MOJICKYII HACAJIBHOI'O TIa3a (OCHOBHOC YpaBHCHHUEC MOJICKYJISAPHO-
KUHETUYECKOM TCOPHUU NACAIIBHOTO ra3a).

Cesi3p  aOCONIOTHOM  TemmepaTypbl TEPMOAMHAMHYECKON CHCTEMBI €O CpenHei
KHMHETUYECKOM 3HEpruei NoCcTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YaCTHLL.

Texanueckue yCTpOﬁCTBa U TCXHOJIOTUYCCKHUEC TIPOLECChI: TECPMOMCETDP, 6ap0MeTp,
MOJIYYCHHUEC HAHOMATCPUAJIOB.

emoncmpayuu.
Mopenu IBUKECHHS YaCcTHUIl BEIISCTBA.
Monens OpOYHOBCKOTO JBHIKEHUSI.

Bnueopomﬂc C 3allMChIO PCAJIBHOTO 6pOYHOBCKOl"O JABHKCHUS.



Huddys3us xuakocreit.

Mopens onbita LlTepHa.

[IpuTskeHre MOJIEKYIL.

Mogenn KpUCTAIIINYECKUX PEIIETOK.

Habnronenue u vccnenoBaHue U30MpoIecCOB.

Yuenuueckuit sxcnepumenm, nabopamopmvie pabomoi, nPAKmMuKym.

HccnenoBanue mnpolecca YCTAaHOBJICHHUS TEIUIOBOTO PABHOBECHS IIPH TEMIO0OMEHE
MEKly TOPSIYEeH U XOJIOJHON BOJOM.

W3yuenne wu30TepMUYECKOTO Tporecca (PEKOMEHJIOBAHO HWCIIOJIBL30BaHUE IHU(PPOBOI
nabopaTopun).

N3ydenune n30XopHOTO Mpouecca.
N3yuenue nzobapHoro mpoiecca.
[IpoBepka ypaBHEHHS COCTOSHUS.
Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckas  (TJ[)  cumcrema.  3amanume  BHENIHUX — YCJIOBHH IS
TEPMOJUHAMUYECKOM  cucTeMbl. BHemHume w  BHyTpeHHHMe napamerpsl. [lapamerpsl
TEPMOJINHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHMS BEIMYMH, ONUCBIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayaso TEPMOIUHAMUKH. CaMornpoun3BoJbHas penakcanus
TEPMOIMHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopnens uaeanbHOrO raza B TEPMOJMHAMHKE — CHCTEMa YpaBHEHUH: YypaBHEHHE
MenneneeBa—Kianeiipona U BBIpOKEHHUE ISl BHYTPEHHEU >HEPruul. Y CIOBUS MPUMEHUMOCTH
9TOM MOJENU: HH3Kasg KOHIIGHTpAlMsl YacTUIl, BBICOKHE TeMIepaTypbl. Bripaxkenue mis
BHYTpPEHHEI HEpruu 0JJHOATOMHOTO HI€ajIbHOro rasa.

KBasucrarnueckue n HeCTaTHUECCKUE PO ECCChI.

DOnemeHTapHasi paboTa B TepMoauHaMuKe. Boruncnenue paboTsl 1mo rpaduky mnpoiecca
Ha pV-auarpamme.

Tenﬂonepeﬂaqa KaK CII0CO0 H3MEHEHHS BHYTpCHHefI OQHCPIun TepMOHHHaMquCKOﬁ
CHCTEMEI 0€3 COBCPHICHHA pa6OTBI. KOHBCKHI/IH, TCIUIOMPOBOAHOCTD, U3JTYYCHHC.

KommuecrBo Ttermmorsl. TemnoéMKocTh Tena. YaenoHas u MOJISIpHasa TEINIOEMKOCTH
BCIICCTBA. ypaBHCHI/IC Maﬁepa. YaennHas TemiaoTa CropaHusa TOILIMBA. Pacuér kommuecTBa
TCIIOTHI IIPH TCILIOIICpeaayc. [TousTre 00 a)lI/Ia6aTHOM mponecce.

IepBblit 3ak0H TepMoUHAMUKH. BHyTpeHHss sHeprus. KoanuecTBo TemoTsl U paboTa
KaK MEpbl U3MEHEHMSI BHYTPEHHEN SHEPIMHM TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akoH TepMOIMHAMUKH [JI1 DPABHOBECHBIX IPOLECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHUYECKONW CHCTEMBI NMPOXOJUT €JUHCTBEHHas aauadara.
AOGcoutoTHas TeMIepaTypa.

Bropoii 3ak0H TepMOAMHAMHUKH JUIsl HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEPEAATH
TEIJIOTY OT Ooyiee XOJOAHOrO Teida K Oosee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeoOpaTtumMocTh NPUPOIHBIX MPOLIECCOB.



[Tpunnume! gerctBus TertoBbix mamuH. KIT/I.
MakcumanbHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTHYECKHE aCIEKThl UCIOIb30BaHUs TEIIOBBIX HBHFaTeHeﬁ. Temnosoe 3arpsA3HCHUC
OKpYKarollen Cpeibl.

TexHnueckre ycTpoMCTBAa M TEXHOJOTHUYECKHE IPOLECCHl: XOJIOINIbHUK, KOHIULIUOHED,
JU3ENbHBIA M KapOIOpaTOpPHBIM JBUTraTeNd, MapoBas TypOMHA, IOJYyYEHHE CBEPXHU3KHUX
TEMIIEpaTyp, YTWIM3ALM «TEIUIOBBIX» OTXOJOB C MCIOJB30BAHMEM TEILIOBOIO HACOCA,
yTUIM3aLKs OMOOPraHNYeCKOro TOIUIMBA 11l BBIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTHHU.

emoncmpayuu.

N3menenue temnepatypsl pH ainadaTHYECKOM pacIMpEHUH.
Bosgymnoe orauso.

CpaBHeHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl M3MEHEHUs BHYTPEHHEH YHEPTUH.

UccnenoBanue annabaTHoro mporecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.
N3Mepenne yaenbHOM TEeI0EMKOCTH.

HccnenoBanue npoiiecca OCTbIBaHUS BEIIECTBA.
HccnenoBanue annabaTHOro mporecca.

N3ydeHne B3auMOCBSI3U SHEPTUN MEKMOJIEKYISIPHOTO B3aMMOJCHCTBUS U TeMIIepaTypbl
KHUIICHUS KUJKOCTEH.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHJeHcauusd. lVcnapeHue U KUIEHHE. YaeibHas TeroTa
napooopa3zoBaHusl.

Hacermennsle u HCHACBINICHHBLIC IIaphbI. KadecTBeHHass 3aBUCHMOCTH IUIOTHOCTH H
AABJICHUSA HACBIIMICHHOI'O IIapa OT TEMIICPATYPbI, X HE3aBUCUMOCTb OT 00BéMa HaCBIIIICHHOI'O
Imapa. 3aBHCHUMOCTh TEMIICPATYpPhbl KUTICHHUA OT AABJICHUS B dKUAKOCTHU.

Bnaxnocts BO3yXa. AOCOII0THAS ¥ OTHOCUTEIbHAS BIAYKHOCTb.

TBépmoe Ttemo. Kpucrammmueckue u amopduble Tena. AHH30TPOIUS CBOWCTB
KkpuctayioB. [InaBiaenue u kpuctaum3anus. Y aenpHas TerioTa miasienus. Cyoaumarus.

Hedopmaruu tBEpIOrO Tenma. Pactsokenue u cxatue. Casur. Moayns FOura. Ilpenen
yIpyrux aehopMaiuii.

TenoBoe pacirpeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U TMHEHHOE paclIupeHue.
AHTapMOHU3M TEIJIOBBIX KOJeOaHWH YacTHUI] BElIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Te (Ha KAYeCTBEHHOM YPOBHE).

IIpeoOpazoBaHue 3Heprun B (pa3oBbIX MEpexoax.

ypaBHeHI/IC TEILUIOBOro OayaHca.



[ToBepxHocTHOE HaTsDKeHHE. KOAdduImeHT NOBEpXHOCTHOTO HATsHKeHUs. Kanuuisipabie
siBJIeHUs. J[aBieHUE 1o UCKPUBIEHHOM MTOBEPXHOCTHIO xkuakocTi. Dopmyina Jlamaca.

Texauueckue yCTpOfICTBa U TCXHOJIOTHMYCCKHUC TIPOUECCChI: KHUJIKUC KPUCTAJLIBI,
COBPCMCHHBIC MaTCPpUAJIbI.

Hemoncmpayuu.

TennoBoe pacuMpeHue.

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBaHme.

Kanwnnspusie siBneHust.

Mojenu HEeHbIOTOHOBCKOM YKHIKOCTH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJICHHS KPUCTATHYECKOTO BEIIECTBA.
Buaer nedopmaruii.

Ha6mronenune mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.
N3ydeHune 3akOHOMEPHOCTEN UCTTAPEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEMIOTHI IIABJICHUS JIbA.

N3ydeHnue cBONCTB HACHIIICHHBIX MTAPOB.

N3mepenue abCoOTHON BIaKHOCTH BO3yXa U OIICHKA MAacChl HapoOB B IOMELICHHUH.
N3mepenue ko3pduiirienTa moBEpXHOCTHOTO HATKEHUS.

N3mepenue moayns FOura.

HccnenoBanue 3aBUCHUMOCTHU He(i)OpMaI_II/II/I PE3UHOBOIO o6pa3ua oT HpPIJ'IO)KCHHOﬁ K
HEMY CHUJIBL.

Pa3znea 4. DiiekTpoauHaMuKa.
Tema 1. dnekmpuueckoe none.

aﬂeKTpI/ISaI_[I/IH Tea U e€ MMPOSBJICHU. 3HCKTpI/I‘leCKI/Iﬁ 3apsna. Z[Ba BUJa DJICKTPUYCCKUX
3apsA10B. HpOBOI[HI/IKI/I, JUDJICKTPUKA U TOJYIIPOBOJHUKH. 9HeMeHTapHHI>i BHCKTpI/I‘-IeCKI/Iﬁ
3apsn. 3akoH COXpaHCHU: JJICKTPUYCCKOTO 3apdaa.

Bsaumopneiicteue 3apsnoB. Toueunsle 3apsaasl. 3akoH KynoHa.
Onexrpuueckoe nojue. Ero aelicTBue Ha IEKTPUUECKUE 3apsi/bl.

Hanpsoxéanocts snektpudeckoro mois. I[IpoGubiilt 3apsn. JIuHuM HanpspkEHHOCTH
3IIEKTpAYECKOro nojsi. OJHOPOAHOE NIEKTPUUYECKOE TIOJIE.



[ToTeHIanbHOCTh ANIEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANIOB M HAINpsDKEHUE.
[lorenumanpHast ~ SHEprus  3apsga B 3JEKTpocTaTHUeckoM  moisie.  [loTeHuman
ANIeKTpocTaTndeckoro mossd. CBs3p HampsHKEHHOCTH TMOJIE M Pa3sHOCTH MOTEHIMAJIOB IS
AIIEKTPOCTATUYECKOTO TOJIs (KaK OJTHOPOTHOTO, TaK U HEOAHOPOIHOTO).

[IpuHIHI Cynepro3UIUy IIEKTPUYECKUX MTOJIEH.

[Tone touewnoro 3apsina. Ilose paBHOMepHO 3apspkeHHOU cdepsl. [lose paBHOMEpHO
3apsHKkeHHOTO 1o 00BEMy mapa. [lose paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
Kapruabl 1uHUN HAIPsHDKEHHOCTH 3TUX MOJIEH M SKBUINIOTEHIIMAIIBHBIX IIOBEPXHOCTEH.

IIpoBOHUKH B 27IEKTPOCTATHUECKOM IOJI€E. Y CIIOBUE PABHOBECHS 3aps/I0B.

JvpnekTpukn B DJIEKTPOCTATHYECKOM  moje. Jludnekrtpuyeckas MNPOHUIAEMOCTh
BEILIECTBA.

Konnencatop.  DIeKTpOEMKOCTh  KOHJEHCATOpa.  JJIEKTPOEMKOCTh  IIOCKOTO
KOHJIGHCATOPA.

[MapamnenbHOe  COeMHEHHME  KOHICHCATOpOB.  [lociemoBarenbHOE — COCIMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.
JIBr>KeHue 3apsKE€HHOW YaCTUIIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

TexHuueckre ycTpOWCTBAa M TEXHOJIOTHYECKHE MPOIECCHI: IEKTPOCKOI, JIEKTPOMETP,
ANIEKTPOCTATHYECKAsT 3allUTa, 3a3eMJICHHE OSJCKTPONPUOOPOB, KOHACHCATOPHI, T'€HEPaTop
Ban ne I'paada.

Hemoncmpayuu.

YCTpolCTBO M MPUHIIUIT IEUCTBUA SJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSHKCHHBIX IIAPUKOB.

DIEKTpUYECKOE I0JIE IBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocraTuueckoro reueparopa (Ban ne I'paada).

[IpoBOAHMKY B 3IEKTPUYECKOM TOJIE.

DneKTpocTaTUyecKas 3aluTa.

VYeTpoiicTBO U IeHiCTBUE KOHIEHCATOPa IOCTOSIHHOM U IEPEMEHHOU EMKOCTH.

3aBHCUMOCTh BJICKTPOéMKOCTI/I IUIOCKOTO KOHACHCATOpa OT IUIOIIaJu IIJIaCTHH,
pacCToAHUA MCXKAY HUMU U ﬂHBHeKTqueCKOﬁ IIPpOHUIACMOCTH.

DHeprus 3J1eKTPUUECKOTro M0JIs 3apsKEHHOTO KOHAEHCAToPA.

3apsizika U pa3psijika KOHAEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmMuKym.
OreHka cul B3aUMOICHCTBHS 3apsHKEHHBIX Tell.

Ha6J'IIO,Z[CHI/Ie MpEeBpalliCHUSA SHCPIrUU 3aps’KCHHOT'O KOHACHCATOPAa B SHCPI'UIO U3JTYYCHUA
CBETOAMOAA.

I/I3yquI/Ie MMPOTCKAaHUA TOKA B LICIIH, COIle)KaH_ICﬁ KOHACHCATOP.



Pacnipenennenne pasHOCTH NOTEHUUANOB (HANpPSKEHUS) IIPU  IOCIIEJOBATEILHOM
COEJJMHEHUU KOHJECHCATOPOB.

HccnenoBanue paspsiga KOHJIEHCATOPA YEPe3 PE3UCTOP.
Tema 2. Ilocmosnublil IneKmpuvecKuil Mmox.
Cwuia Toka. [locTOSIHHBII TOK.

VYCrnoBusL CyIIECTBOBAaHHMS IIOCTOSHHOTO JJIEKTPUYECKOTO TOKa. VICTOYHMKH TOKA.
Hanpsoxkenne U u DJIC E.

3axon Oma Juid yyacTKa Lemnu.

SHCKTPI/ILICCKOC COIMPOTHUBJICHUC. 3aBUCHMOCTD COIIPOTUBJICHUA OJHOPOOJHOTO
IMPOBOAHMKA OT €ro MIMHBI W IIJIOMAAXW ITONECPEYHOTO CCUCHUA. VnensHOC COIIPOTUBJICHUC
BCIICCTBA.

IlocnenoBarenpHOE, NapajUIEIbHOE, CMEUIAHHOE COCIUHEHHME INPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX 3eKTpuueckux uene. [Ipasmia Kupxroda.

Pa6ora snexrpuyeckoro Toka. 3akoH J[xoyna—Jlenna.
MoOITHOCTB MEKTPUUECKOro TOKa. TenoBas MOIIHOCTb, BIJIENIsAEMasi Ha PE3UCTOPE.

OJIC m BHYTpEHHEE CONpPOTHBJIEHHWE HWCTOYHHMKA TOKa. 3akoH Oma uisi TOJHOU
(3aMKHYTOM) AJIEKTpUUECKOM 1ernmr. MOITHOCTh HCTOYHMKA ToKa. KopoTKoe 3aMbIKaHue.

KOHI[CHC&TOp B IICITH IIOCTOSIHHOI'O TOKA.

Texnuyeckne yCTpOWCTBa W TEXHOJIOTMYECKHE IIPOLECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CUETUHK PIEKTPUUECKON IHEPTHUH.

Hemoncmpayuu.
W3mepenue cuiibl TOKa U HAMPSHKSHHUSL.

HCCJ’IGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TOKa OT HAIIPsSXKCHUA IJId PE3UCTOPA, JIaMIIbI
HaKaJIMBaHWA U CBETOJHO/A.

3aBHCUMOCTh COMMPOTUBJICHUA HUJIMHAPHUYCCKUX IIPOBOJHHMKOB OT IJIHWHBI, ILJIOIIaIN
IIONMEPEYHOI'0 CEYCHHUA U MaTEpHralia.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa OT COIMIPOTUBJICHHA IIPpU IIOCTOAHHOM
HaIIpsAXKCHHUU.

HpﬂMO@ HU3MCPCHUC BI[C KOpOTKOG 3aMbIKaHHEC TI'aJIbBAHHYCCKOI'O 3JICMCHTA M OLICHKA
BHYTPCHHCT'O COIMMPOTUBJICHUSI.

Crnioco0bl coelMHeHNs UCTOYHUKOB Toka, DJIC Garapei.

HccnegoBanue Pa3HOCTU NOTCHIUAIIOB MEKAY IMOJIFOCAMH UCTOYHHUKA TOKA OT CHUJIbI TOKA
B IICIIN.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomaul, npaKMUKyMm.
HccnenoBanue CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.

W3MepeHue yieabHOro COMPOTHBIICHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAMPSDKEHUS JUTS JIAMIThl HAKATMBAHUS.

VYBenuuenue npeacia uUBMCEpPCHUs aMIICpMETpa (BOHBTMeTpa).



N3mepenune 3/1C u BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucuMoctd JJ[C rajabBaHMYECKOIO 3JIEMEHTAa OT BpPEMEHH IIpHU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanne Pa3HOCTU NOTCHIUAIIOB MEKAY IMOJIIOCAMH UCTOYHHKA TOKA OT CHUJIbI TOKaA
B IICIIN.

HccnenoBanue 3aBUCMMOCTH I0JIE3HON MOLTHOCTU UCTOYHHMKA TOKA OT CUJIBI TOKA.
Tema 3. Toku 6 paznuunsix cpeoax.

DneKTpuyeckas MPOBOJUMOCTh PA3IUYHBIX BEHIECTB. OJEKTPOHHAS MPOBOIUMOCTD
TBEPIBIX  METAUIOB.  3aBHUCHUMOCTh  COMPOTHBJICHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepXIpOBOIUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass M MpPHUMECHas MPOBOJUMOCTb IOIYIPOBOJHUKOB.
CaoiictBa p—n-niepexoa. IlomynpoBoIHUKOBBIE TPHOOPHI.

DNEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHUECKAS] TUCCOIMANNS. DIEKTPOJIH3.
3akonbl Dapases 11 SIEKTPOIIH3A.

OnekTpuyecknuid TOK B Tra3aXx. (CaMOCTOSTENBHBII M HECAMOCTOSITENBHBIA pa3psl.
PaznuuHble TUIIBI caMOCTOATENBHOTO paspsiaa. Monuus. [1nazma.

Texuuyeckre ycTpoWcTBa M MPAKTUUYECKOE TPUMEHEHHE: Ta3opa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOIYMPOBOJAHHUKOBBIE MPUOOPHI: IHOJ, TPaH3UCTOp, (poTomuon,
CBETO/IMOJ], TallbBaHWKa, padUHUPOBAHHWE MEAW, BBIIUIABKA AJIIOMHHHS, OJIEKTPOHHAs
MUKPOCKOTIHSL.

Hemoncmpayuu.

3aBUCHUMOCTh COIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
[IpoBOIUMOCTD AJIEKTPOJIUTOB.

3akoHbI 371eKkTpoaun3a Papazes.

HckpoBoii pa3psia v IpoBOAUMOCTh BO31yXa.

CpaBHeHUE MPOBOAUMOCTH METAJIOB U MOJIYIPOBOJHHKOB.
OaHOCTOPOHHSSE TPOBOJAUMOCTD AUO/IA.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.
Habmonenue snexrponusa.

W3mepenue 3apsiia OTHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CrniocoObl  u3MepeHHs (U3NYECKMX BEJIMYMH C HCIOJB30BAaHMEM AaHAJOTOBBIX H
U(POBBIX U3MEPHUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEIIHOCTH  M3MepeHMH  (usnueckux BenuuyuH. OIleHKa TpaHMIl
IIOIPELIHOCTEN.



[IpoBeneHne KOCBEHHBIX M3MEpPEHHH, HCCIEOBAHUN 3aBUCUMOCTEH  (DU3NYECKUX
BEJIMYHUH, MPOBEPKA MPEATIOKEHHBIX THIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
pazznenax «Y4eHHUeCKUi 3KCIIepUMEHT, JabopaTopHble paboThl, MPAKTUKYM)).

Me)l(l'[pe)lMeTHbIe CBHA3H.

Nzyuenne kypca ¢pusuku yriyoiaéanoro yposss B 10 kinacce oCymecTBIsIeTCs ¢ yI4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnsvle NOHAMUA, CEA3AHHBIE C U3YYEHUEM MEMO008 HAYYHO20
NO3HAHUA: SBICHHUE, HAy4yHBIA (aKT, THUNOTe3a, (Qu3MYecKas BeIWYMHA, 3aKOH, TEOpHs,
HaOJIOJICHUE, YKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJICNb, U3MEPEHUE, MOTPEITHOCTH H3MEPEHUH,
U3MEPUTENIbHBIE TIPHOOPHI, I (ppoBas 1adopaTopusi.

Mamemamuka: peiieHue CUCTEeMbl ypaBHeHHiU. Jluneilinas ¢yHKuus, mnapabdona,
runepbosa, ux rpa@uKy U CBOMCTBA. TpUroHOMETpUUECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOpPh M HMX MPOEKIIMU Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHUE B XKUBOU Ipupoje, Tupy3us, 0cMOC, TeINI00OMEH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOILJIUBA JJISI BBIPAaOOTKH «TEIIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWUISIpHBIE SBJICHUS B IPUPO/JIE, JNEKTPUUECKHE SIBICHUS B )KUBOW IPUPO/IE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHHE aTOMOB U MOJIEKYJI, MOJIb BEI[ECTBA,
MOJISIpHAsi Macca, oJydeHHe HaHOMAaTepHalloB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, JKUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, OJEKTPUYECKHUE CBOMCTBA METANIOB, 3JEKTPOJIUTUYECKAS
JMiCCOLIMaIs, TajbBaHUKA, JIEKTPOHHAS MUKPOCKOTIHS.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonorus: npeoOpa3zoBaHue IBMKEHHUI ¢ MCHOIb30BAaHUEM MEXaHU3MOB, YUET CyXOTO
U OKUJKOTO TPEeHHsT B TEXHHUKE, CTaTHYeCKUE KOHCTPYKIHMH (KPOHIITEHH, perméryaTbie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHUKE (TMPOCKOI, BOAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJWUJIHHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHUsT COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMATEePHAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMIICHUE
ANIEKTPOTPUOOPOB, ra30Pa3PSIHBIC JaMIIbI, TOIYIPOBOJHIUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KVIIACC

Pazgen 4. DiekTpoaMHaMuKA.
Tema 4. Maznummnoe none.

B3anmonencTBue MOCTOSHHBIX MAarHUTOB U IIPOBOJHUKOB C TOKOM. MarHuTHoe moJe.
Bekrop marautHOM nHAYKIMU. [I[pyHIUIT Cyneprio3uUi MarHUTHBIX MoJed. JIMHUM MarHUTHOU

HWHAYKIHUU.

MarautHoe 1moJjie IPOBOJHUKA C TOKOM (MIPSIMOTO TPOBOJHUKA, KATYIIKA U KPYrOBOTO
BuUTKa). OmbIT Dpcrena.



Cuna AmMniepa, €€ HalpaBJIEHUE U MOYJIb.

Cuna Jlopenua, e€ HampaBiieHHME W MOAYJb. JIBIDKEHHE 3apsKEHHOM YacTHUIIBl B
OJTHOPOJHOM MarHUTHOM moJie. PaboTa cuibl Jlopenna.

MarauTHO® I0JIC B BCIICCTBC. q)epp0MaFHeTI/IKI/I, napa- 1 JuaMaraCTHuKHU.

Texauueckue YCTPOI\/JICTBa U TCXHOJIOTMYCCKUEC IMPOLECCChI: MNPUMCHCHHUE IMOCTOAHHBIX
MaravuToB, OJJICKTPOMArHuTOB, TCCTCP-MYJIbTUMCTP, IJJICKTPOABUIATCIIb HKO6I/I, YCKOPUTEIN
OJICMCHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHUN MHAYKIUM MAarHUTHOTO IIOJIS IOJIOCOBOTO M IOJKOBOOOpPA3HOTO
ITOCTOSTHHBIX MarHUTOB.

KapTI/IHa JIMHUA MAarHUTHOM HHAYKOUU TII0JIA JJIMHHOI'O0 MHOpsAMOro IMnpoBOJHHMKA U
3aMKHYTOT'O KOJIBIICBOTO IMMPOBOAHUKA, KATYIIKH C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

Habmtonenue ABM>KeHUS MTy4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[lpuHuum  fgelCTBHUS  DJIEKTPOUBMEPUTEIHLHOTO  TPHOOpa  MArHUTOXIEKTPUUYECKOU
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.
HccnenoBanue MarHMTHOTO MOJISE HOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (peppOMarHeTUKOB.

HccnenoBanue neicTBUS NOCTOSTHHOIO MAarHUTa Ha PaMKy C TOKOM.
N3mepenue cubsl Ammepa.

N3ydeHnue 3aBUCUMOCTHU CHIIbI AMIIepa OT CHJIBI TOKA.

Omnpenenenre MarHUTHOM MHTYKIIMM HA OCHOBE M3MEPEHHS CHIIbI AMIIEpa.
Tema 5. dnekmpomaznumnan uHOYKYUA.

SBneHue snekTpoMarHUTHOW MHAYKUMH. [ToTOk Bekropa MarHuTHOM MHAykiuu. 2J(C
WHIYKOUU. 3aKOH 3JEKTPOMAarHUTHOW HMHAyKuuu Papanes. BuxpeBoe 3jeKTpUuecKoe IMoJe.
Toku dyko.

O/1C nHayKIMU B IPOBOJAHMKE, IBHKYIIEMCS] B OJHOPOJHOM MarHUTHOM IIOJIE.
IIpasuiio Jlenna.

NunyktuBHOCTh. Karymka HWHIYKTMBHOCTH B LENHM MOCTOSIHHOTO TOKa. SIBieHue
camouHaykuuu. 3/1C caMoOnHIyKIUU.

9HCpFI/I$I MAaravuTHOTIO ITOJI KaTYIIKU C TOKOM.
QHCKTpOMaFHI/ITHOC II0JIC.

Texauueckue yCTpOﬁCTBa U TCEXHOJIOTHUYCCKUC TPOHCCChl: HWHAYKIOUOHHAA IICYb,
COJICHOUJ, 3alIUTa OT JJICKTpHU3alllun TCJI IIPU IBUKCHHUU B MArHUTHOM I10JIC 3emMiu.



Jemoncmpayuu.
Habnronenue siBieHus 3JeKTPOMAarHUTHOW MHTYKIIHH.

Uccnenosanue 3aBucumoctu OJIC MHAYKIMH OT CKOPOCTH H3MEHEHHS MarHUTHOIO
MOTOKA.

[IpaBuiio Jlenna.
[Tagenne MaruuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.
SIBeHue caMOMHIYKIIUH.

Uccnenoanue 3aBucumocty IJ1C caMOMHAYKIIUUA OT CKOPOCTH U3MEHEHHS CUJTBI TOKA B
LIETH.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomul, NPAKMUKYM.
HccnenoBanue sIBICHUS IEKTPOMArHUTHOW WHIYKIIHH.

OnpenerneHne HHAYKIIUA BUXPEBOTO MarHUTHOTO TIOJIS.
HccnemoBanue sSIBJICHAS CaMOMH TYKITHH.

COopka MoAeNH IEKTPOMArHUTHOTO TeHepaTopa.

Pa3gen 5. Kose6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koieoanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

lapmonnueckue  konebGanuss. Kunemartnyeckoe W JTUHAMHUYECKOE  OIMCAHUE.
DHEpPreTUYecKoe ONMHUCAaHWe (3aKOH  COXPAaHCHHS  MEXaHMYeCKOW dSHepruu). BriBoa
JUHAMHYECKOTO ONHCAaHWA TapMOHMYECKUX KOJeOaHMH U3 HUX DHEPreTUYECKOro H
KMHEMaTUYECKOTO OMUCAHUSI.

Amruutyna u ($aza konebanuii. CBs3b aMIUTMTYbI KOJECOAHUI MCXOJHOW BEITUYHHBI C
aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHS.

Ileppoq wm yacrorta konebanmit. Ilepwos  Mambix  CBOOOIHBIX — KOJEOAHMIA
MaTeMaTH4eckoro MastHuka. [lepros cBOOOJHBIX KOJI€OaHW MPY>KMHHOTO MasiTHUKA.

Ilonsatue o 3aTyXaromux KoJIe0aHMIX. BBIHY)K)IGHHBIC Konebanus. Pe3oHanc.
Pe3onancnas KpuBas. Bnusnue 3aTyXaHHs Ha BUJ pGSOHaHCHOﬁ KpHBOﬁ. ABTOKOI€0aHHUS.

Texnuyeckre yCTpOWCTBA M TEXHOJOTHYECKHE IPOLIECCHI: METPOHOM, Yachl, Kauelw,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.
3anuch K01e0aTeIbHOTO JBMKEHUS.
Habnronenne He3aBUCHMOCTH TTEPHOJIa MaJIbIX KOJICOaHU I'py3a HA HUTU OT aMIUTUTY/IBI.

HccnegoBanue 3aTyXarouux KoJIeOaHHMI U 3aBUCHMOCTH nepuoaa CBO6OI[HBIX KoJIeOaHMt
OT COIIPOTUBJICHUA.

HccnenoBanue koyiebaHui Tpy3a Ha MAacCHBHOM NpPYXHHE C LENbI0 (OPMHUPOBAHUS
npeJcTaBIeHUH 00 UealbHOW MOJIENU MPYKMHHOTO MasTHHUKA.

3aKOH COXpaHEHUs PHEPTUM MPH KOJIeOaHUSX Ipy3a Ha IPY>KUHE.



HccnenoBanue BhIHYKIEHHBIX KOJIEOAHUH.

Habmoenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue neprosa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOT'O MasiTHUKOB.
N3ydeHne 3aKOHOB JBUKEHUS TeJa B X0J1€ K0JIeOaHUM Ha yIIpyroM MoJBECe.
W3yueHne qBMKEHUST HUTSHOTO MasiTHHUKA.

[IpeobpazoBanue SHEPTUH B IPY’)KHHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXalOMINX KOeOaHUH.

HccnenoBanue BBIHYKIEHHBIX KOJEOAHUH.

Tema 2. InexkmpomazHumnuole Konedanus.

Konebarenbubiit koHTYyp. CBOOOAHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHHUS B HJI€ATbHOM
koJsebaTennbHOM KOHTYpe. ®opmyna Tomcona. CBsizb aMIUIMTYABI 3apsga KOHAEHcaTopa ¢
aMIUTUTYJION CUJIBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUHU B UACATbHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaIOHII/Ie 3J'I€KTpOMaFHI/ITHI)Ie KOJ'Ie6aHI/I$[. BBIHY)K)IGHHBIG 3J'IeKTpOMaFHI/ITHI)Ie
KOJIcOaHus.

ITepemennblii TOK. MOUIIHOCT, TEPEMEHHOTO TOKA. AMIUIUTYJHOE M JECUCTBYIOIEE
3HAYECHHE CHJIBI TOKA M HAMPSDKCHHS TIPH PA3IMIHON PopMe 3aBUCHMOCTH TTEPEMEHHOTO TOKA OT
BPEMCHH.

CunyconaaibHbIN NTEPEMEHHBIN TOK. Pe3uctop, KOHAEHCATOP U KaTylIKa HHAYKTUBHOCTH
B II€MIA CUHYCOUJIAJIbHOTO IEPEMEHHOTO TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsKeHU M.

Wneanwvusbiii Tpanchopmarop. [IponsBoacTso, nepenavya u norpediaeHUe dIEKTPUUECKON
SHEpPruu.

DKOJIOTHYECKHE PUCKHU IIPU IPOU3BOACTBE IJICKTPOIHEPIHU. KynLTypa HUCIIOJIB30BaHUA
QJICKTPOSHCPIUU B HOBCC,HHCBHOI;'I KHU3HU.

Texuuueckue YCTpOﬁCTBa H TCXHOJIOTHUYCCKUC IIPOLCCChI: BJICKTpI/I‘{eCKI/Iﬁ 3BOHOK,
T'CHEPATOP NIEPECMCHHOI'O TOKA, JIMHUU JJICKTPOIICPpCaAay.

Hemoncmpauuu.

CB0OOIHBIC AJICKTPOMArHUTHBIC KOJICOAHHMSL.

3aBUCHUMOCTB YaCTOThI CBOOOIHBIX KOJI€OaHUI OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.
OcrmorpaMmbl AIIEKTPOMAarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXarIMUX JIEKTPOMArHUTHBIX KOJIeOaHUH.

Moenp 371EKTPOMarHuTHOTO TeHepaTopa.

BreinyKeHHBIE CHHYCOUIaTIbHBIE KOJIeOaHUsI.

Pesucrop, kaTymika "HIYKTUBHOCTA U KOHAEHCATOP B LIENU IEPEMEHHOTO TOKA.

Pe3oHnanc IIpu MoCJICAOBATCIIBHOM COCAMHCHUU PC3UCTOPA, KATYIIKH HWHAYKTUBHOCTHU U
KOHACHCATOpA.



YCTpOHCTBO M IPUHIIUII JSHCTBHSI TpaHCHOpMATOpa.

Monenb JIMHUY 3JIEKTPOIIEpeIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.
Nzydenue tpanchopmaropa.

HccenenoBanue nepeMeHHOrO TOKa 4epe3 MOCIEI0BATEIbHO COCAUMHEHHBIE KOHIEHCATOD,
KaTYUIKy U PE3UCTOP.

Habmroienne 51eKTpoMarHiTHOTO pe30HaHca.
HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIEMH IEPEMEHHOTO TOKA.
Tema 3. Mexanuueckue u 371eKMpoOMAZHUMHbIE BOTHBbL.

MexaHnyeckue BOJHBI, YCIOBHUS UX pacnpocTpaHeHus. llomepeuHble M MPOJ0JIbHBIE
BoJHBI. Ilepuona, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUEe, NHTepepeHIus U TudpaKIus.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.
[IIlymoBO€ 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

BJ'IGKTpOMaFHI/ITHBIe BOJHBL. Y CIIOBHS HU3JTYUYCHUA JJICKTPOMArHUTHBIX BOJIH. Bianmuas
OopucHTalusa BEKTOPOB B SHGKTpOMaFHI/ITHOI\/’I BOJIHE.

CBoWCTBa 9JIEKTPOMAarHUTHBIX BOJH: OTpPa)XCHUE, TIPEIOMIICHHE, IOJISPU3AIINS,
uHTephepeHIus u TudpaKims.

[IIkama 37€KTPOMAarHUTHBIX BOJIH. [IprMeHeHHe AIeKTPOMAarHUTHBIX BOJIH B TEXHHKE U
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Pagnonokanms.
DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPeIbl.

Texuuueckue ycTpoHCTBAa U NMPAKTHUECKOE NMPUMEHEHUE: MY3bIKaJIbHBIE MWHCTPYMEHTHI,
pagap, paauonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meusb, ynbTpa3BykoBas
JIMarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OO6pa3zoBaHue U pacIpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.
Konebmromieecs Teao Kak HCTOYHHUK 3BYKa.

3aBUCHMOCTD JUITMHBI BOJTHBI OT YaCTOTHI KOJICOaHUH.

Habmronenue oTpakeHus U MpeIoMIICHUS! MEXaHUYECKUX BOJIH.
Habmonenue nuatepdepeHny u Jupakiini MEXaHHUYECKUX BOJIH.
AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHE.

Habmioenne cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KOJICOaHUIA.

HccnenoBanue CBOMCTB — 3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTeppepeHLus.



OO6HapyxeHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHIA.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKMUKYM.
N3yuyenue napameTpoB 3BYKOBOW BOJIHBI.

W3y4yenue pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM HPOCTPaHCTBE.
Tema 4. Onmuxka.

[IpsmonuHeliHOE pacnpoCTpaHEHUE CcBeTa B OJHOpoAHOW cpene. Jlyu cBera. Toueunslit
HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paXkeHuid B TIJIOCKOM 3€pKalie.
Cdepuueckue 3epkana.

[Ipenomiienne cBera. 3aKOoHBI MPEIOMIICHUSI CBeTa. AOCOJIOTHBIN IMOKa3aTeNlb MPEIOMIICHHUS.
OTHOCHUTEILHBIN [TOKA3aTeNhb MMPECJIOMIICHUSA. TlocTOSIHCTBO YacCTOTHI CBETA U COOTHOIIICHUE JJINH
BOJIH TIPH TIEPEX0JI¢ MOHOXPOMATHYECKOTO CBETAa Yepe3 TPaHUIly pas3jelia JBYX ONTHUYECKUX

cpen.
Xon myueii B nmpusme. ucnepcus ceeta. CloxHbIi cocTaB Oesoro ceera. LIBer.
[TonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yroJl OJIHOrO BHYTPEHHETO OTPAKEHHUS.

Cobuparoniue U paccenBaroniie JuH3bl. ToHkas nuH3a. DOKYCHOE PAacCTOSIHME U ONTHYECKas
CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PacCTOSIHUSI TOHKOM cepuyecKoil JIMH3bI OT e
TE€OMETPUH U OTHOCUTEIIBHOTO MOKA3aTelIs IPEIOMICHUS.

dopmysia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xon my4a, TPOMIEANIETO JIMH3Y TOJ MPOU3BOJBHBIM YIIIOM K €€ TJIaBHOH ONTHYECKOH OCH.
[TocTpoenue M300paKeHUI TOYKH " OTpe3Ka psSAMOH B cobuparommx
Y PacCEHBAIOIINX JIMH3aX U UX CHCTEMaX.

OnTtnyeckue HpI/I60pI)I. Pa3pema}oma;1 crmocoOHOCTE. ['1a3 Kak onTHYecKas CUCTEMA.
Hpeﬂemﬂ MIPpUMCHUMOCTH FCOMeTqueCKOﬁ OIITHKH.

Bonnosas onrtuka. MHtepdepenuus csera. KorepeHTHbIE UCTOYHHUKH. YCIOBHS HaOIIOICHUS
MakCUMYMOB ¥ MHUHUMYMOB B HHTEP(EPEHIMOHHOW KapTUHE OT JIBYX KOIEPEHTHBIX
UCTOYHUKOB. [IpuMepsl K1accuueckux UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [(udpakiuonHas pemérka. YcloBUe HaONIOIEHUS TIaBHBIX MaKCHUMYMOB
MIPH MaJIECHUU MOHOXPOMAaTHYECKOTO CBeTa Ha NU(PAKIIMOHHYIO PELIETKY.

HOHHpI/ISaI_[I/IH CBCTa.

Texuuueckue ycTpoicTBa U TEXHOJIOTHYECKUE MPOLIECChl: OUKH, JIyna, IEPUCKOIl, (hoToanmnapar,
MHUKpPOCKOII, IPOEKIMOHHBIA  ammapar, MpOCBETICHHE ONTHKH, BOJIOKOHHAs ONTHKA,
Iu(pakIMOHHas peléTKa.

Jemoncmpayuu.

3aKOHBI OTpaXKEHUs CBETA.

WccnepnoBanue npenoMiaeHus CBETa.

Habmtoienue momHOro BHYTPEHHETO OTpakeHus. MoJieNb CBeTOBOIA.

HccnegoBaHnue Xo/1a CBETOBBIX IMYYKOB YCPEC3 IVIOCKOIAPAJIJICIIbHYIO TNIACTUHY U IPU3MY.



JIUH3).

HccnenoBanue cBOWCTB M300pakKeHUH B JTMH3aX.

Moienu MUKPOCKOIIa, TeIEeCKOIa.

Habmonenue naTepdepeHum cBera.

Habmtoienue 11BeTOB TOHKUX MJIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimoOHHON PEIETKH.

Habnronenue nupakiinOHHOTO CIIEKTpA.

HaGnronenue aucnepcun cera.

Habnronenune mossipu3aum cBeTa.

[TpumMeHeHwe MONMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.
W3mepeHne mokaszarens IpeoMIICHHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS OT BELIECTBa (Ha MpUMepe KHUAKUX

N3mepenne GOKYCHOTO PacCTOSIHHS PACCEHBAIOIINX JIMH3.

[Tonyuenue n306pakeHus B cCUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3bI.
[Tonyuenue n300paxkeHus B cCUCTEME U3 ABYX JIMH3.

KoHcTpyrnpoBaHue TeecKOMU4eCKUX CHCTEM.

Ha6mronenue qudpaximu, naTepdEpEHIINN 1 TIOJIIPU3AINH CBETA.
N3ydenue nonsipusanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUDJIEKTPHKA.
N3yuenue nutepepeHIiuy J1a3epHOTo U3IIyUYEHHUs Ha ABYX LIEIIAX.
Habmonenue nucnepcuu.

Habmonenue u uccnegoBanre AUPPakIIMOHHOTO CIIEKTpa.

N3mepenue AMTUHBI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3MTy4eHHUs CBETOIMO/1a TPU TOMOIIH TU(PAKIIUOHHON PEIIETKH.
Pa3znen 6. OcHOBBI cienNAJILHOH TEOPUHM OTHOCUTEIbHOCTH.

FpaHI/IHLI IIPUMCHUMOCTHU KJIaCCHYECKON MEXaHWKH. HOCTYHaTLI crnernuaabHOM TCOPHUU

OTHOCUTCIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBan.  IIpeoOpasoBanus Jlopenma. VYcnosue

MMPpUYNHHOCTH. OTHOCUTENHHOCTh OJHOBPCMCHHOCTH. 3aMe,Z[J'IeHI/IC BpPpEMCHU H COKpallCHUC

JUTAHEL.

3Hepr1/m " UMITYJIBC peHHTHBHCTCKOﬁ YaCTHUIIBI.
CBs3b MaCCHI C 3Hepr1/1e171 " UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTHUIbI. 3HCpFI/I}I IIOKO.

Texauueckue yCTpOﬁCTBa U TCXHOJIOTHYCCKHUC IPOLCCChI: CITYTHHUKOBBIC HpI/IéMHI/IKI/I,

YCKOPUTECIIA 3aPAKCHHBIX YaCTHUII.



YdeHn4ecKkuil 3KCIepuMeHT, 1abopaTopHbIE pabOThI, MPAKTUKYM.

Omnpenenenrne UMIYNIbCa U YHEPTUU PEISATUBUCTCKUX YacTHI (10 GoTorpadusiM TPEKOB
3apsKEHHBIX YacTUI B MArHUTHOM TIOJIE).

Paznea 7. KBanroBas ¢pusuka.
Tema 1. Kopnyckynapno-60nnoeoii oyanusm.

PaBHOBecHOe TemsioBOE W3Iy4YeHHE (M3IydeHHE aOCOJIIOTHO YEPHOTO Tena). 3aKOH
cmemenus: Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPTUS U UMITYIIEC (DOTOHA.

®ororddext. OnbiTol A. I'. Cronerosa. 3akonsl poToddpdexra. YpaBHeHHEe DUHIITEHHA
st potorddexra. «KpacHas rpanuiay dpotodrddexra.

JlaBneHne cBera (B YaCTHOCTH, JaBIICHWE CBeTa Ha aOCOJIOTHO MOTJIOIAIONIYIO H
a0COJIIOTHO OoTpaxkarolyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BonHoBbIE cBolicTBa yactun. Bonnsl ae bpoia. linHa BonHBI Ae bpoilnns u pa3mepsl
objmacTu  JOKanu3alMM  JBUKyHieiicss 4dacTuipl.  KopmyckynspHO-BOJHOBOW — JTyajH3M.
Judpakuus 3JeKTPOHOB Ha KpUCTaJIax.

Crneuudpuka wusmepeHuii B Mukpomupe. COOTHOIIEHHS — HeonpeAenEHHOCTeN
I'eitzenbepra.

Texnuueckue ycTpoicTBa M TEXHOJOTHYECKHUE MPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
($hoTOIaTUMK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOUO/I.

Hemoncmpayuu.

®doTo3(PexT Ha yCTaHOBKE C IMMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS MOJTYIPOBOJHUKOB OT OCBEHIEHHOCTH.
CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomasl, nPAKMUKYM.
Uccnenosanue doropesucropa.

N3mepenue nocrosuuo# [Tnanka Ha ocHoBe uccienoBanus Gotospdekra.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMO OT HAMPSKEHHUS.

Tewma 2. ®usuka atoma.

OnbITHI IO UCCNEAOBAHUIO CTpOeHUs aToMa. [Tmanerapuas moaens atoma Pezepdopna.

IToctynatel bopa. U3nydyenue u norjomnieHrne (GOTOHOB MPH MEPEXoje aToMa ¢ OJHOTO
YPOBHS DHEPIMH Ha APYroil.

Bugst CIICKTPOB. CHCKTp ypOBHeﬁ SHECPruu atoMa BOJAOpOaa.
CnoHTaHHOE B BBIHYXJICHHOC U3JIYYCHHUC CBCTA. Hazep.

TexHuueckrue yCTpPOWCTBA U TEXHOJOTHMYECKHE IIPOLECCHl: CHEKTPalbHBIA aHaINU3
(ciekTpocKoM), Ta3ep, KBAHTOBBIA KOMITBIOTE.



JleMoHCTpamu.

Monens onbita Pesepdopra.

Habnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CUETYMKA HOHUZUPYIOIINX YACTHULL.
Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuoie pabomaul, nPAKmMuKym.
Habntoienue nuHelyaToro cuekrTpa.

HccnenoBanue cnekrpa pa3pexeHHOr0 aTOMapHOT0 BOJAOPOJa U U3MEPEHUE TOCTOSIHHOM
PunGepra.

Tema 3. Duzuka amomnozo ;wpa U IJIEMEHMAPHBLX HacCmUuuy.

Hyxnonnas monens sigpa ['elizenOepra—lBanenko. 3apsn siapa. MaccoBoe ducio sipa.
H3oTomsI.

PagnoaxtuBHOCTE. Anb(a-pacnaj. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaia. ['amma-
U3JIy4EHHUE.

3aKOH pPaJMOAKTHBHOIO pacnajga. PaguoakTuBHble u30TONBI B Ipupoge. CBolicTBa
MOHU3HUPYIOLIETO U3JIydeHUs. BausiHue paMOaKTUBHOCTH Ha KUBBIE OpraHU3Mbl. ECTECTBEHHBIN
¢boH uznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHsbie cuibl. JledekT Macchl sapa.

SAnepubie peaknuu. Jlenenne wu cuHTE3 sAAep. SnmepHbie peakTtophl. [IpoOiembl
VIOPaBIsEMOTO TEPMOSIEPHOTO CHHTE3a. OKOJIOTMYECKHE AacleKThl pa3BUTUSA  SACPHOM
SHEPreTHKH.

MeTO,[[BI pErucTpanu U UCCICA0BAHNA JIEMCHTAPHBIX YaCTHUII.

dyH1aMeHTalIbHBIE B3auMOJICHCTBUA. baproHbl, Me30HBI U JienToHKI. [IpencraBienue o
CrannmapTHoit Mosienu. KBapK-riatooHHas MOJIEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHoi mojenu. TémHast Mmatepust U TEMHAs SHEPTUS.
EnunctBO (hmznueckoit KapTUHBI MUpA.

TexHuuecKre yCTpOHCTBA U TEXHOJIOTUYECKUE TPOIIECCHI: I03UMETp, kKamepa BuibcoHa,
SJICPHBIA  pEaKToOp, TEPMOSACPHBI peakrop, aromMHas Oom0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomuoi, npaKMuKym.
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusm).
HccnenoBanue painoakTUBHOTO (poHA € HCTIOJIb30BAaHUEM JI03UMETPA.
N3yuenue nmoriomieHus 0eTa-4yacTull aTlOMUHHEM.

Pazgen 8. DiieMeHTBI ACTPOHOMHUH M ACTPOQU3UKH.

Otanbl  pa3BUTUS  acTpoHOMHUH. [IpuKiIajHOE ¥ MHPOBO33PEHYECKOE 3HAYCHUE
acTpoHOMHHU. [IpUMEHHUMOCTh 3aKOHOB (H3UKU IS OOBSICHEHUS TPUPOJIBI KOCMUYECKUX
00BEKTOB.



Metonpl acTpoHOMUYECKMX uccieoBaHU. COBPEMEHHBIE ONTHYECKUE TEJIECKOIBI,
PaguOTENeCKONbI, BHEaTMOC(EepHast aCTPOHOMHUSL.

Bun 3Bé3aaoro Heba. Co3Be3aus, spKue 3BE3/bI, TUIAHETHI, UX BUTUMOC TBUKCHHE.
Conneynas cuctema.
Comnnue. ConHeunast akTuBHOCTh. Mictounuk sHeprun CosHIla U 3BE3/L.

3BE31bl, MX OCHOBHBIE XapakTepUCTUKU. JluarpaMma «CHEKTpaJIbHbI KJlacC —
CBETUMOCTbY». 3BE3/Ibl TJIABHOM MOCJIEI0BATEILHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTbY IS
3BE3]] IJIaBHOM  MOCJENOBATeNIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHbIE
MIPE/ICTaBICHMSI O IPOMCXOXKIEHUH U 3BoTtoIMK CoJHIa U 3BE3]. DTarlbl )KU3HU 3BE3].

Mnineunsiii [lyte — nama [Mamaktuka. Ilomoxenne u nBmwkenne ConHia B ['amakTuke.
Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbBIE IBIPHI B sApax rajakTUK.

Bcenennas. Pacminpenne Bceenennoil. 3akoH XaO6na. PaszOeranue ramakrtuk. Teopus
Bosbmoro B3peiBa. PenmukToBoe u3iydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.
Hepeménnsie mpo6ieMbl aCTpOHOMUH.
Yuenuueckue naonrooenus.

HaGmrogenuss 3BE3mHOrO HebOa HEBOOPYKEHHBIM TIJ1a30M  C  HCHOJb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUM [UIs ONpelesieHUus] TOJOXKEHUS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBEpHOro MoJiylapus U SpKue 3BE3/bI.

Ha6mronenus B teneckon JIyHbl, TIaHET, TYMAHHOCTEH M 3BE3AHBIX CKOTUICHHIA.
DuU3N4YeCKN MPAKTUKYM.

CriocoObl  u3MepeHus (PU3MYECKUX BEIMYMH C MCIOJB30BAaHUEM AaHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCOIIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  U3MepeHud  ¢u3ndyeckux BenuyuH. OlleHKa TpaHHUIl
MOTPEITHOCTEN.

[IpoBenenne KOCBEHHBIX HW3MEPEHHUI, HWCCIEIOBAaHUM 3aBUCHUMOCTEH (QU3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMNOTe3 (BbIOOP M3 pabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax « Y4eHUYECKUl IKCIIEPUMEHT, JIabopaTOpHbIe PabOThI, MPAKTUKYM).

O6o0maronee NnoBTOpeHueE.

O606H.[€HI/I€ u CUCTCMAaTHU3aluuAaA  COACPXKAHUA  pa3[ciioB  KypcCa «Mexamma»,
«MOJ’IGKyJ’IHpHaﬂ (1)I/I3I/IK8. U TCPMOIMHAMMHKAY, ((9J'IeKTpOI[I/IHaMI/IKa», «Koiebanusa u BOJIHBI»,
«OCHOBEBI  crIerIHabLHOMN TCOPUU OTHOCHUTCIBbHOCTH, «KBanToBas (1)I/I3I/IK8.>>, «OIEMEHTBI
ACTPOHOMHUHU U aCTpO(l)I/BI/IKI/I».

Ponb ¢u3nkn M acTpoOHOMUM B 3KOHOMHYECKOM, TEXHOJOTHUYECKOW, COLMAIBHOW U
THYECKOWH cdepax IesATETbHOCTH 4YelloBeKa, poJib M MecTo (U3MKM U acCTpOHOMHHM B
COBPEMEHHOM HAy4yHOM KapTUHE MHpA, 3HAYCHHE ONMCATEIbHOW, CHCTEMAaTU3HUPYIOUIEH,
OOBSICHUTENILHOW U MPOTHOCTHYECKON (DYHKIMH (pU3nUecKoi TeOpuH, poib GU3NIECKOM Teopuun
B (OPMHMPOBAHUM TPEACTABICHUN O (PU3UUECKON KapTHHE MHpa, MECTO (PU3MUECKONW KapTHUHBI
MUpa B 00I1IEM PSSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUNA O IPUPO/IE.

MexnpeaMmerHblie CBA3H.



Nzyuenne kypca ¢usuku yrinyoiaéunoro yposHs B 11 kiacce ocymiecTBisieTcs ¢ y4éTom
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvle  NOHAMUA, C6A3AHHbIE ¢  U3YYEHUEM  MEMO0008  HAYUHO20
NO3HAHUA: SBICHUE, HAy4YHBIA (aKT, TUNOTe3a, (QU3NYCCKas BEIUYHMHA, 3aKOH, TEOPHUS,
HaOIIOJICHUE, YKCIIEPUMEHT, MOJCIIMPOBAHNUE, MOJICNb, U3MEPEHUE, MOTPEIIHOCTH H3MEPEHUH,
M3MEpUTENBHBIE PUOOPHI, IUPpoBas 1abopaTopus.

Mamemamuka: penieHre CUCTEMbI ypaBHeHUH. Tpuronomerpudeckue QyHKINUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTaHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTophl M ux
MIPOEKIIMM HAa OCHU KOOpJMHAT, CJIOKE€HUE BEKTOpOB. [Ipou3BoaHBIE 3/€MEHTapHBIX (DYHKIUI.
[Ipu3Haky nmogo6us TPEYroabHUKOB, ONIPEEICHNE TUIOIIaIU TUIOCKUX (puryp u oobéma tei.

Buonozua: snexkrpuueckue SBIEHUS B KMBOW NpUpOJE, KojeOaTenbHbIE IBUKEHUS B
KUBOW  MNPUPOJE,  DKOJIOTMYECKME  PHUCKM  IIpU  IIPOU3BOJACTBE  DIIEKTPOIHEPIHH,
JJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpelpl, YIbTPa3ByKOBass JUarHOCTHKa B
MEJIMLIMHE, ONTUYECKUE SBJICHUS B )KUBOU NPUPOJIE.

Xumua: CTPOEHUE AaTOMOB M MOJIEKYJ, KpUCTaJUIMYECKass CTPYKTypa TBEPIBIX Te,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOHN pelIETKH, CIIEKTPaIbHbIN aHaIu3.

T'eozpagpua: marnuTHBIE TIOJIOCA 3€MJTH, 3AJIEKU MAarHUTHBIX Py, GOTOCHEMKA 3€MHOM
MMOBEPXHOCTH, cericMorpad.

TexHonorus: NpUMEHEHNE OCTOSHHBIX MArHUTOB, AIEKTPOMAarHUTOB, JJIEKTPOIBUraTENb
Skobu, reHepaTOp MEPEMEHHOTO TOKa, WHAYKIMOHHAs T[e€4yb, JHMHUM JJIEKTpolepenay,
AJNIEKTPOJIBUTATENb, panap, paadonpuUEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHHUKE, IPOCKLMOHHBIN armapar, BOJIOKOHHAas OITHKa,
COJIHEYHast 6arapesi, CIyTHUKOBbIE MPUEMHUKH, SIEPHAs SHEPTETUKA U HKOJIOTHUECKHE ACTIEKThI
€€ pa3BUTHSL.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATDI

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaTbl OCBOCHUA yqe6Horo npeamMeTa «Du3nKa» T0IKHBI OTpaXaTb
FOTOBHOCTH U CIIOCOOHOCTH 06yqa}01u1/1x05[ PYKOBOACTBOBATHCA C(bOpMHpOBaHHOﬁ BHYTpeHHeﬁ
MO3UIUEeH JIMYHOCTHU, CHCTEMOU OECHHOCTHBIX OpHeHTaHHﬁ, MO3UTUBHBIX BHYTPCHHHUX
Y66)KﬂeHHﬁ, COOTBCTCTBYIOIIUX  TpaAUIHUOHHBIM  [CHHOCTIAM pOCCHﬁCKOFO O6IJ_ICCTB21,
pacCliupCHUC KU3HCHHOI'O OIIbITa W OIIbITa ACATCIBHOCTU B IPOLCCCC pCain3alliil OCHOBHBIX
HaHpaBJ’ICHI/Iﬁ BOCITUTATEIIbHOM ACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

IpaxKIaHCKOro BOCIIMTAaHUA:

L4 C(I)OpMI/IpOBaHHOCTB T paH(I[aHCKOﬁ TIO3HUIIUH OGy‘-I&IOIJ.ICFOC}I KaK aKTHBHOI'O H
OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO O6U.ICCTBa;



. NPUHATHE  TPAJULMOHHBIX  OOIIEYETIOBEUYECKUX  TI'YMAHUCTHUECKUX U
JEMOKPATUYECKUX LICHHOCTEM;

. FOTOBHOCTb BECTHM COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TIPaXAAHCKOIO
00I11eCTBa, yUacTBOBATh B CAaMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHu3aluy;

. YMEHUE B3aMMOJICHCTBOBATh C COLMAIbHBIMA NHCTUTYTAMHU B COOTBETCTBHM C UX
(GYHKIUSMU 1 Ha3HAYCHUEM;

. TOTOBHOCTh K T'YMAaHUTapPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH.

MAaTPUOTHYIECCKOI'0 BOCIIUTAHUSA:

. c(hOPMHUPOBAHHOCTH POCCUICKOM I'PaXKTaHCKOW UIACHTUIHOCTH, ITATPUOTHU3MA,

. LIEHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JOCTH)KEHUSIM
poccUiiCKUX YYEHBIX B 001acTU (PU3UKH U TEXHHUKE.

J JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

. c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS;

. CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHbBIE PEIICHHUS,

OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YUCIIE B JACATEIBHOCTH
Y4EHOT 0}
. OCO3HaHME JIMYHOTO BKJIA/Ja B IOCTPOEHHE YCTOMUUBOTO OYAyILETO.

ICTETUYIECCKOT0O BOCIIMTAHUA:

° OCTETUYCCKOC OTHOIICHUEC K MHPY, BKIIOYad J3CTCTHUKY HAYYHOT'O TBOPYECCTBA,
MIPUCYIIETO PU3NYECKON HayKe.

TPYAOBOT0 BOCIIMTAHMA:

o WHTEpEeC K Pa3MYHbIM chepaM MpodhecCHOHAIBHON JEeSTeThbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOHM, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymyien
npodeccuu ¥ peain30BbIBATH COOCTBEHHBIC )KU3HECHHBIE TIJIAHBI;

. TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHWI0O M CaMOOOpA3OBaHHUIO B 00JIaCTH
(GU3MKK Ha IPOTSHKEHUH BCEH JKU3HU.

IKOJOIrn4€CKOro BOCIIMTaHus:

L4 C(i)OpMI/IpOBaHHOCTI) JKOJIOTHYECKOH KYJIBbTYPBI, OCO3HaHHE TIJ00aIBLHOrO
XapaKTepa 9KOJIOTHYCCKUX HpO6JI€M;

° IJIAHUPOBAHUC U OCYLICCTBJICHUC HeﬁCTBHﬁ B OK}T)Y)KaIOH_IeI‘/‘I cpeac Ha OCHOBC
3HAHUS LIeIeH YCTOﬁQHBOFO Pa3BUTHA YCIIOBCUCCTBA,

L4 pacuiupCeHUC OIIbITa ACATCIIbHOCTH 9KOJIOTHYECKOI HaIpaBJICHHOCTH Ha OCHOBC
HUMCIOIIHUXCA 3HAHUH 110 (1)I/IBI/IK6.

HEHHOCTH HAYYHOI'O MMO3HAHUS:

L4 C(I)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOLICTO COBpPECMCHHOMY
YPOBHIO pa3BHUTHA (1)14314‘1601(012 HAYKH;
L4 OCO3HAaHUC IICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IMPOLECCE U3YUCHUA

(GU3UKN OCYIIECTBIIATh MPOEKTHYIO U UCCIEIOBATEIbCKYIO JEATENbHOCTh MHIUBHIyalbHO U B
rpymnme.

METAIIPEIMETHBIE PE3YJIbTATBI



Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqe6nble aeicTBUA

Ba3oBble Jornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYIIUPOBATh U aKTYaIM3UPOBATH MPOOJIEMY, paCCMaTPUBATh
€€ BCECTOPOHHE;

OTIPENICNIATh IICNIM  JEATCIILHOCTH, 3a7aBaTh NapaMeTpPbl M KPUTCPUU UX
JOCTHKCHUS

BBISABJISITb 3aKOHOMCEPHOCTH W HNPOTUBOPCHUSA B pPaCCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX
SABJICHUAX,

pa3pabaThiBaTh IUIaH pEHICHUsT MpoOJeMbl € y4€TOM aHallU3a WMEIOIINXCS
MaTEepHAIBHBIX U HEMATePUaAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JACATCIBHOCTH, OLUCHUBATH COOTBECTCTBUC PC3YIIbTATOB
oeisaM, OICHUBATh PUCKU HOCJ'ICI[CTBI/II\/'I JACATCIIbHOCTH,

KOOPJIMHUPOBATh U BBINOJIHATH padOTy B YCIOBHSX PEalbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

PpasBUBATh KPCATUBHOC MBIIIIJICHUEC MIPU PCHICHU N )KU3HCHHBIX HpO6J'IeM.

ba3oBble nccienoBareibcKue AeiicTBHA:

BJIAJACTH Hay‘-IHOI\/’I TepMHHOHOFHeﬁ, KIIFOYEBBIMU TIOHATUSIMU U MCETOAdAMHU
(buznueckoi HayKu;

BJIAI€Th HaBBIKAMH y‘Ie6HO—I/ICCHeJIOBaTeHBCKOI71 n HpOGKTHOI\/’I JCATCIIBHOCTH B
obnactu (hU3HKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOHUCKY
METOJIOB pelIeHus 3afad (PU3NYECKOTO COJCpKaHWs, TPUMEHEHUIO pa3IHYHbBIX
METOJIOB MTO3HAHUS;

BIIQJICTh BHUJAMHU JICATEIIFHOCTH TIO0 TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpPIpPETAIMH, MPEoOpPa30BaHUI0 M TPUMEHEHUIO B PA3JIUYHBIX Y4EOHBIX
CUTYaIMIX, B TOM YHCJIE TIPU CO3JIAaHUN YU4E€OHBIX MTPOCKTOB B 00JaCTH (HU3UKH,
BBISBJISITh  MIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyallU3UpOBaTh  3ajady,
BBIJIBUTaTh THUIIOTE3y €€ PpEIICHUs, HAXOIWTh apryMEHTBHI JUIS JJOKa3aTelbCTBa
CBOMX YTBEPI)KIICHHIA, 33]]aBaTh IapaMeTPbl U KPUTCPUH PEIICHUS;

aHAJM3UPOBATh TOJYYCHHBIC B XOJE PEIICHUS 33Jaudl Pe3y/IbTaThl, KPUTHUECKU
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIOBHSIX;
CTaBUTh H  (QOPMYTUpPOBaTH COOCTBEHHBIC 3aJaud B 0Opa3oBaTEIbHOU
JeSITETPHOCTH, B TOM YHUCIIC IPU U3YYCHUH (PH3HKH;

AaBaTb OUCHKY HOBBIM CUTYyallUsIM, ONCHUBATb HpPIO6pCTéHHBII>i OIIBIT,

YMCThb IICPCHOCHUTD 3HaHUA 10 (1)I/I3I/IK6 B IMPAKTHYICCKYTO 001acTh

KU3HCOACATCIIbHOCTH,

YMCTb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX IMIPECAMCETHBIX O6J'I&CT€I>1;
BbIABUI'aTb HOBBIC UACH, IIPCJIaraTb OPUIHHAJIIBHBIC IIOAXO0Abl U PCIICHUS
CTaBHUTb HpO6J’ICMLI " 3aJla4i, JOITYCKAOINE AJIbTCPHATUBHBIC PCIICHUS.

Pabora ¢ undopmanmeii:

BJIaZICTb HABBIKAMU TIOJTYYCHUA I/IHq)OpMaI_II/II/I (I)I/IBI/ILICCKOFO COACPIKAHUA U3

VCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISTH IIOUCK, AaHATIN3, CUCTEMATU3ALMIO U
MHTEpHpEeTanio HHPOPMAIIUK PA3TUYHBIX BUJIOB U (HOPM IpeACTaBICHHUS;

OLCHUBATL JOCTOBCPHOCTDH I/IH(I)OpMaI_II/II/I;
HCII0JIb30BATH CPECACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH B

pCIICHUHN KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OPraHU3allMOHHBIX 3aJiaqd C COGJ’IIOJIGHI/IGM



TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus], MPaBOBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIHOHHOHN 0€301MacHOCTH;

J CO3/1aBaTh TEKCTHI (PM3UYECKOTO COACPIKAaHUS B PA3NUYHBIX (hopMaTax C yd€Tom
HazHaueHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpAs ONTUMAIBHYIO (QOpMYy
MPEJCTaBICHNUS U BU3yaIN3alNH.

KOMMyHI/IKaTHBHLIe YHUBEPCAJIBHBIC y‘-leﬁl—[l)le JaelcTBHUA:

J OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JIEATEIHHOCTH;

J pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAllMid U CMATYATh KOHMIUKTHI;

J pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

o MOHMMAaTh M WCIOJB30BATh NPEUMYIIECTBA KOMAaHIHONW W WHIMBUIYAIbHOM
paboThI;

. BBIOMpAaTh TEMAaTHKYy W METOAbl COBMECTHBIX JIEHCTBHH C y4ETOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEH KaXKJ0TO YJIeHa KOJIJICKTHBA;

. NpPUHAMATh [T  COBMECTHOW  JIETENBHOCTH,  OpPraHMW30BBIBATH U

KOOPAMHUPOBATh JIEUCTBUS IO €€ JIOCTM)KEHHUIO: COCTaBIATh IUIAH JCHCTBUN, pacnpenessiTh
pOJIK C YIETOM MHEHHM y4aCTHUKOB, 0OCYXAaTh PE3yabTaThl COBMECTHOU pabOTHI;

. OIICHMBAaTh KAuyeCTBO CBOEr0 BKJIAJa U KaKJIOTO y4aCTHHMKAa KOMaHJAbI B OOIIMI
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

. IpeJlaraTb  HOBBIE IMPOEKTHI, OLEHWBATh HAECH C T[O3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

o OCYILIECTBIIATH MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLMsIX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh NHUIIMATUBHBIM.

PeryasiTuBHble YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranuszanms:

° CaMOCTOSITEIPHO OCYIIECTBJISITh IMO3HABATEIIbBHYIO JICATEIILHOCTh B 00JIacTH
(bM3UKH U aCTPOHOMHUH, BBISBIIATH MPOOJIEMBI, CTABUTH U (JOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

° CaMOCTOSITEIPHO COCTaBIIATh TUIAH PEIICHUsI PACYETHBIX W KA4eCTBEHHBIX 3ajad,
IJIaH BBITIOJIHEHUS TMPAKTHYECKOM paboOThl ¢ Y4ETOM HMMEKOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUM;

J JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

. pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIMOYTEHU;

o JenaTh OCO3HAHHBIM  BBIOOP, apryMeHTUpOBaThb e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

o OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

o croco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIUU B 00nacTu (PU3HKH,

IIOCTOSTHHO ITOBBIIIATEL CBOM 06p8.30BaTCJ'IBHBII71 n Ky.]'ILTypHLIfI YPOBCHbB.

CaMOKOHTPO.TIb, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:

J JlaBaTh OILIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIENISIM;

J BJAJIETh HaBBIKAMH MO3HABATENbHOM pedaeKcHM Kak OCO3HAHMs COBEpIIAEMBbIX
JNEVCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMI;

J UCIOJNb30BaTh NpUEMBI pedaekcuy Ui OLIEHKU CHUTyallud, BbIOOpa BEpHOTO
pelLIeHus;

J YMEThb OLICHMBaThb PUCKH M CBOEBPEMEHHO IPUHUMATh pEIIEHHS 10 UX

CHHMIKXCHHUIO,



. IIPUHUMATh MOTHBBI M apryMEHThl JpYyrux IpH aHaIu3e pe3yJbTaToB
JEATENbHOCTH;

. MPUHUMATH ce0s, TOHUMAasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

. IIPUHAMATh MOTHBBI M AapryMEHTHl JPYITUX IIPU aHalu3e pe3yJIbTaTOB
NEATENbHOCTH;

. IpU3HABaTh CBOE IIPABO U IPABO JAPYIMX HA OLIMOKH.

. B mponecce noctmkeHus JTMYHOCTHBIX PE3YyJIbTATOB OCBOECHMS IPOTPAMMBI IO

¢usuKe U1 ypoBHS CpenHero oOmero oOpa3oBaHus y OOYYaIOIIMXCS COBEPLICHCTBYETCS
SMOILIMOHAIbHBIN UHTEJUIEKT, IIPeIIoaratoliuii c(pOpMHUpPOBAaHHOCTH:

. CaMOCO3HAHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHUE, BUJETb HAIPaBJICHUS pPa3BUTHS COOCTBEHHON SMOIMOHAIBHON cdeprl, ObITh
YBEPEHHBIM B cele;

o CaMOpETyJIMPOBaHUs, BKJIIOYAIOLIET0 CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

o BHYTpeHHeI\/JI MOTHBAIIMH, BKJ'II-O'-IaI-OHIeI\/’I CTPEMJICHUEC K MJOCTWIKCHHIO LCJIN H
yCcuexy, ONTUMU3M, THUIITUATUBHOCTH, YMCHHUE HeﬁCTBOBaTB, nucxoasa nu3 CBOUX BOBMO}KHOCTeﬁ;
L OMIIaTHUH, BKJ'IIO'—IaIOI_HeI\/'I CITIOCOOHOCTh IMOHUMATh OMOIIMOHAJIBHOEC COCTOSHUC

NPYTrUX, YYUTHIBaTh €ro IMpH OCYLUIECTBICHUU OOIIEHHs, CIOCOOHOCTh K COYYBCTBUIO H
CONIEPEKUBAHUIO;

. COILIMAJIbHBIX HAaBBIKOB, BKIJIIOYAIOUIUX CIIOCOOHOCTH BHICTPauMBaTh OTHOLIEHHS C
JOPYTUMU JIOAbMH, 3a00TUTHCS, POSBIISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEIMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 kiacce mpeaMeTHbIE pe3ylbTaThl Ha YriayOJIEHHOM YpOBHE
JOJIKHBI OTPaKaTh C(OOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMEHUMN:

J NOHUMATH POJb (U3UKH B SKOHOMHYECKOW, TEXHOJOTUYECKOM, IKOJIOTHYECKOM,
COLIMANIBHOM W ATHYECKON cdepax HesITeNTbHOCTH 4YeJIOBEKa, pOJib U MeCTO (U3HKU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE ONMCATEIbHOW, CHCTEMaTU3UPYIOUIEH,
OOBSCHUTENIBHOM ¥  TPOTHOCTHYECKOM (yHKIUN (U3MUECKON TEOopuHu — MEXaHUKH,
MOJIEKYJISIPHOM (U3UKM U TEPMOJMHAMHUKHU, poOJib (U3MUYECKON Teopun B (HOPMHUPOBAHUU
Mpe/ICTaBICHU 0 GU3NYECKO KapTHHE MUPA;

o pa3nuyaTh YCJIOBHUS MPUMEHUMOCTH Mojenei (PU3MYeCKHX Tel U MPOIECCOB
(sBieHMIT): MHEpIMANbHAs CUCTeMa OTcuéTa, abCONMIOTHO TBEPIOE TEJIO0, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JIBI)KEHHE, CBOOOJHOE TMajeHue, aOCOJMIOTHO yhpyras nedopmaius,
abCoOMIOTHO ympyroe M abCOJIIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJIENM Tra3a, >KHIKOCTH U
TBEPAOTO (KPUCTAIITMYECKOTO) Teja, WIealbHBI Tra3, TOUYCYHBIH 3apsid, OJHOPOIHOE
ANEKTPUUECKOE T10JIE;

o pa3nuuaTh yciIOBHS (TPaHUIIBI, 0OIACTH) MPUMEHHUMOCTH (U3MUYECKUX 3aKOHOB,
MOHUMATh BCceoOIHil XxapakTep (GyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh UCTOJIH30BAHUS
YaCTHBIX 3aKOHOB;

o AQHAIM3UPOBATh U OOBICHATH MEXAaHMUYECKHE MPOIECCHl M SBICHUS, HCIOIB3YS
OCHOBHBIE€ TMOJIOXKEHUS U 3aKOHbl MEXaHUKH (OTHOCHTEIHbHOCTh MEXAaHHMYECKOTO JABHKEHUS,
(hopMyIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO JMBMKEHUS, mpeoOpa3oBaHus ["anumies s CKOPOCTH
U TepeMelleHus], 3akoHbl Hbl0TOHA, MPUHLIMII OTHOCUTENILHOCTU ['anmuiesi, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAaHEHUS UMIYIbCa U MEXaHUYECKOW SHEPTUH, CBS3b PaOOTHI CHUIIBI C
W3MEHEHHEM MEXaHWYEeCKOW SHEPruu, YCIOBUS pPaBHOBECHS TBEPIOTO Tela), HpU ITOM



HCII0JIb30BAaTh MAaTEMAaTHUUECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCJIOBMSI INPUMEHHUMOCTU
(¢u3nYecKux 3aKOHOB: MpeoOpa3zoBaHui ['anmmies, BTOPOro M TpeThero 3akoHOB HproToHa,
3aKOHOB COXPAaHEHUS UMITYJIbCa U MEXaHUUECKON S3HEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

J aHaAM3UPOBAaTh M OOBSACHATH TEIUIOBBIE MPOIECCHl M SBICHHSA, MCIOIB3YS
ocHoBHble mosokeHHsT MKT u 3akoHBI MOJEKYISpHOW (M3UKM M TEPMOJAWHAMHUKHU (CBS3b
JABJICHUSI HJICAJIBHOTO Ta3a CO CPEIHEW KHHETUYECKOW HHEPrHeil TEIJIOBOTO JBWXKEHUS U
KOHUEHTpALMEN €ro MOJIEKYJ, CBA3b TEMIEpaTypbl BEIIECTBA CO CPEAHEH KHUHETUYECKOM
SHEpPrueil TemIoBOro IBUKEHUS €ro YacTHlLl, CBSI3b JaBJICHUS WCAILHOTO ra3a ¢ KOHLIEHTpaluuen
MOJIEKYJl M €ro TeMmImeparypod, ypaBHeHue MeHnneneeBa—Kianeiipona, mnepBbI 3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIJIOBBIX IPOLECCAX), IIPU 3TOM UCIIOJIb30BaTh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHHUMOCTH ypaBHEHUS
MenneneeBa—Knaneitpona;

J AQHAIN3UPOBATh U OOBICHATH D3JIEKTPUUECKUE SIBJIEHUS, HUCIOJb3ysd OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXPAHEHHS AJIEKTPUYECKOIrO 3apsijia, 3aKOH
Kynona, mnoTeHIMaNbHOCTh  ANEKTPOCTATUYECKOTO  MOJIA, MPUHIUI  CYNEpPHO3ULUU
ANIEKTPUYECKHUX TOJIeH, MPU ATOM yKa3blBas YCIOBMs IMpUMEHUMOCTH 3akoHa Kysona, a Takxke
MPaKTUYECKU Ba)KHbIE COOTHOLIEHMS: 3akoHbI Oma I y4yacTKa Lend U Ui 3aMKHYTOM
anekTpudecko uenu, 3akoH JDxoyns—Jlenma, mpaBuna Kupxroda, 3axonsr ®apanmes ais
AIEKTPOJIN3A);

J ONMHCHIBaTh (DU3MUECKHE TPOLECChl M SBJICHMS, UCHOJb3Ysl BEIMYUHBI:
NepeMeleHne, CKOpOCThb, YCKOPEHHUE, MUMIIYJIbC Tejda M CHCTEMbI Tell, CHJIa, MOMEHT CHUJIbI,
JaBJIeHUE, MOTEHIMAIbHAs SHEPrus, KMHETUYecKas SHEeprusi, MeXaHudyeckas sHeprus, padora
CHJIbI, LIEHTPOCTPEMUTEIbHOE YCKOPEHHE, CHJIa TSDKECTH, Cujla YIPYrocTH, CHJIa TPEHHS,
MOIITHOCTbh, DHEPTHS B3aUMOJACHCTBHUSA Tea ¢ 3eMJIEH BONMHM3U €€ MOBEPXHOCTH, SHEPTHS yIIPYron
nedopmaluu MPYKUHBI, KOJWYECTBO TEIIOTHI, a0COJIIOTHAs TeMIleparypa Tena, paboTa B
TEPMOJIMHAMHUKE, BHYTPEHHSIS 3HEPIHsl WIealbHOTO OJHOATOMHOIO rasa, paboTa HealbHOIro
rasa, OTHOCUTENIbHAasi BIAXHOCTh Bo3ayxa, KIIJ[ wumeanbHOro TEMJIOBOTO JBUTrATENS;
ANEKTPUYECKOE T0JIE, HAIPSHKEHHOCTD 3JEKTPUUYECKOTO MOJISI, HAMPSHKEHHOCTh MOJII TOYEYHOTO
3aps/ia WM 3apsHDKEHHOTO [Iapa B BAKYyME U B TUAJIEKTPUKE, MOTEHIMA AJIEKTPOCTATUYECKOTO
10JI5l, PA3HOCTh MOTEHLMAJIOB, AJEKTPOJBIKYILAS CHJIA, CHJIA TOKA, HANpPSHKEHHE, MOIIHOCTh
TOKa, JJIEKTpUYECKass EMKOCTh IUIOCKOIO KOHJEHCATOpa, COINPOTHBIIEHHE ydacTKa LENH C
MOCJIE0BATENBbHBIM U NAapAJLJIEIbHBIM COEIUMHEHUEM PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO MOJIs
KOH/JIEHCATOPa;

® OO0BSICHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SBICHHUI: MEXaHUYECKOE IBMKEHUE,

TEIUIOBOE JIBMKEHHE YAaCTHUIl BEIIECTBA, TEIIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE,

muddys3us, ucnapeHue, KHUIEHHE W KOHJEHCAlMs, TUIaBJICHHE M KPUCTAJUIH3AIMs,

HalpaBJICHHOCTh  TEIUIONEpeNauu,  SJEKTpu3auus  Tell,  SKBUIIOTEHIMAIbHOCTb

MIOBEPXHOCTHU 3apS’KEHHOTO MTPOBOIHUKA;

® T[POBOJUTH HCCIEAOBAHUE 3aBHUCUMOCTH OJHOW (DU3UYECKON BEIUYUHBI OT JPYrod ¢

WCIOJb30BAHUEM IMPSAMBIX HM3MEPEHUW, MpU 3TOM KOHCTPYUPOBATh YCTaHOBKY,

(bukcHpoBaTh PE3yAbTaThl MOJYUYEHHOH 3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BUJE

rpadgukoB ¢ yd4€ToM aOCONIOTHBIX MOTPEHIHOCTEH W3MEpPeHUM, JeNnaTh BBIBOJBI IO

pe3ynbTaTaM UCCIEeI0BaHUS;

® TMPOBOJIUTH KOCBEHHbIE W3MEpEHUs (U3MUECKUX BENWYHH, IPH OSTOM BHIOMpATh
ONTUMANBHBIA METOJl HM3MEpPEHHs, OIICHHBATh aOCONIOTHBIE U OTHOCHUTEIbHBIC
MOTPEIIHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUI;

® [IPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON THUIOTE3bl: MIAHUPOBATh HKCIIEPUMEHT,

coOupaTh dKCTIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBAThH MOTYUYEHHBIE PE3ylbTaThl U

JIeNIaTh BBIBOJI O CTaTyCE MPEAI0KEeHHOU TUIIOTE3bI;

e coOmoaTh MpaBWiIa 0€30MacHOrO TpyJda NP TPOBEICHHH HCCIEAOBAHMN B paMKax
y4eOHOTO HKCIEPUMEHTa, NPAaKTUKyMa M Y4eOHO-HCCIIEOBATENbCKOM M MPOEKTHOM



NESTEILHOCTH C WCIHOJB30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB H  1a00pPaTOPHOTO

000pyIOBaHNUS;

e pemath pacYETHHIC 33]]a9M C SIBHO 33J]aHHOW M HESBHO 3aJ]aHHON (DU3MYECKON MOJIEIbIO:
Ha OCHOBAaHMHM aHAJM3a YCIOBUS OOOCHOBBIBATH BBHIOOp (M3MYECKOH MOMETH,
OTBeUaroneil TpeOOBaHUAM 3aJa4d, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYJIaThl  (PU3UYECKUX TEOPHH TMPH HCIOJIB30BAHUM MAaTEMaTHYECKHX METOJIOB
pelieHuss 3amad, MOPOBOAWTH pacyéThl HAa OCHOBAaHMM HMMEIONIUXCS  JIAHHBIX,
AQHAIM3UPOBATH PE3YJIBTATHl U KOPPEKTHUPOBATH METO/IbI PEIICHUS C YIETOM MOJIYYEHHBIX
pe3ynbTaToOB;

e pelaTh KaueCTBEHHBIC 3aJla4yM, TPEOYIolMe MPUMEHEHHUs 3HAHWM W3 Pa3HBIX pa3JliejioB
Kypca (UM3MKH, a TaKKe WHTErpalii 3HAHUH W3 APYTrUX MPEJAMETOB ECTECTBEHHO-
HAYYHOTO [HMKJA: BBICTpAWBaTh JIOTUYECKYIO IEMOYKY PACCYKJICHHH C OMNOpOM Ha
M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

® JCIOJIb30BaTh TEOPETUUYECKUE 3HAHMS JJIsi OOBSICHEHMS] OCHOBHBIX MPHUHIIUIIOB PaOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJOTUUYECKUX MPOIIECCOB;

o MPUBOJIUTh TIPUMEPHI BKJIAJIa POCCUUCKUX H 3apYOCkKHBIX YIEHBIX-(QU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IIPOIIECCOB OKPYXKAIOIIETO MHUpPa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

® aHAIM3WUPOBATH U OIICHUBATH MOCIEACTBUS OBITOBON U MPOU3BOJICTBEHHOU NEATEILHOCTH
YEeJIOBEKa, CBS3aHHOW C (U3HYECKUMHU TPOIECCaMHU, C TO3HMIMA SKOJOTHYECKON
0€30MacHOCTH, TPEACTABICHUH O palUOHATHLHOM MPHUPOIOINOIL30BAHUNA, a TaKKe
pa3yMHOM HCIMOJIb30BAHUHM JIOCTHKEHUM HAyKHW M TEXHOJOTHH IS JajJbHEUIIEero
Pa3BUTHS YEJIIOBEUECKOTO OOIIECTBA;

® TIPUMEHSTH PA3JIMYHBIE CIIOCOOBI paboTHl ¢ MHMOPMAIEH (PU3NIECKOTO COJEPIKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCIOJIb30BaTh
COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHHM HJs TMOMCKa, NepepaboTKU U MpenbsSBICHUS
yueOHOM ¥ Hay4yHO-MOMYJSIpHOM HHQOpManuu, CTPYKTYpPUPOBAHHUS U HHTEPIPETALUU
uH(popMallUK, TOJYYEHHOW W3 pa3IUYHbIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH
MOJIy4aeMyto HH(POPMAIUIO U OLIEHUBATh €€ T0CTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJIn3a UCTOYHNKA UHPOpMaLINK;

® MpOSBJIATH OpPraHU3alOHHBIE W  [O3HABATEJIbHBIE YMEHHUS  CaMOCTOSITEIILHOTO
MpUOOpeTeHUsT HOBBIX 3HAHUW B TMpoOLleCCEe  BBINOJHEHHS MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENIbCKUX padoT;

e paboTaTh B TpYIIE C HCIOJIHEHUEM pa3IMYHBIX COLMAIBHBIX pOJEH, IMIaHHUPOBATh
paboTy TpyHmbl, palUoOHAIbHO paclpeAessTh AEATeIbHOCTh B HECTaHAAPTHBIX CHUTYalUsX,
a/IeKBaTHO OIICHMBATh BKJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIBI B PEHICHHE paccMaTpUBaEeMOi
poOJIEMBI;

e MpOSBIATH MOTHBAIMIO K  Oyaymiedl  npodeccHOHANbHONW — JIEATENBHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPO(UIIs.

K koH1y oOyuenus B 11 kitacce nmpeIMeTHbIE pe3yabTaThl Ha YIIIyOIEHHOM YPOBHE JIOJIKHbI
oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:

® [IOHMMATh POJIb (PU3UKH B SKOHOMUYECKOH, TEXHOIOTMUECKOH, COLMAIBHOW U ATUYECKON
cdepax NesTeIbHOCTH YeJIOBeKa, pojb U MECTO (PM3UKU B COBPEMEHHOM HAay4HOH KapTUHE MUpa,
pOJIb aCTPOHOMHH B TIPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKa W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM DPa3BUTHM, 3HAYCHHE OMMCATENbHOM, CHCTEMATHU3UPYIOIIeH, OOBSICHUTEIbHON U
MPOrHOCTUYECKON (DyHKUUH (DU3NYECKONH TEOpHH — DIIEKTPOAMHAMHUKH, CIEHUAIBHOW TEOpPHH
OTHOCHUTEIIbHOCTH, KBaHTOBOW (U3MKM, poJib (U3NUYECKOH Teopun B (HOPMHPOBAHUU
MPEJCTaBICHUN 0 PU3MUECKON KapTUHE MUPA, MECTO (PU3NYECKOIN KapTHHBI MHpa B 00IIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOIE;



® pasznUYaTh YCIOBUS MPUMEHUMOCTH MOJIeNel (PU3HUeCKUX Tell U MPOLECCOB (SBJICHUN):
OJIHOPOJIHOE JJICKTPUYECKOE U OJHOPOJHOE MArHUTHOE TOJIsI, TapMOHHYECKHE KOJieOaHusl,
MaTeMAaTHYEeCKUN MAasTHUK, WJCAIbHBIM NTPYKUHHBIA MAasTHUK, TapMOHMYECKHE BOJIHBI,
UCaNbHBIN KOJICOATeNbHBIM KOHTYp, TOHKAs JIMH3a, MOJEJed aTtoma, aTOMHOTO sapa H
KBAHTOBOM MOJICIIN CBETA;

e pasnuyath YyciaoBUS (TpaHUIBl, OOJACTH) NPUMEHUMOCTH (U3HYECKUX 3aKOHOB,
MMOHUMATh BCEOOIM XapakTep GyHAaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

® AHAIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHUS, HUCIOJIb3YS
OCHOBHBI€ TOJIOKCHUSI M 3aKOHBI JICKTPOJAMHAMHUKN U CHCIUAIBHOW TE€OPHUH OTHOCUTEIBHOCTH
(3aKOH CcOoXpaHEHHUs OJJIGKTPUUECKOTo 3apsiia, cwia Awmrmepa, cuina JlopeHna, 3akoH
AJIEKTPOMArHUTHOM WHAYKIWHU, TpaBwio Jlenma, cBs3p DJIC caMOMHIYKIIMM B JJIEMEHTE
ANEKTPUYECKON MU CO CKOPOCThIO M3MEHEHMs CHJIbI TOKA, MOCTYJAThl CIEUATbHON TEOpUHU
OTHOCUTENILHOCTH DWHIITENHA);

® AHAIM3UPOBATH M OOBICHATH KBAHTOBBIEC MPOIIECCHI U SIBJICHUS, MUCIIOJIBb3Ys TMOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHME DHHIITEWHA JUIsl GoTOd(peKTa, NEepBbIi U BTOPOH MOCTYIAaThI
bopa, mnpunnmun cootHomeHus HeompenenéHHocte ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsJIOBOTO M MAacCOBOTO YHCENI M DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH PAIHMOAKTUBHOTO
pacmaja);

® ONUCHIBaTh (PU3MYECKHE TPOIECCHl M SIBICHHS, MCIOJb3Yysl BEIWYUHBI: HANPSHKEHHOCTh
ANEKTPUYECKOTO TIOJIA, TOTEHIIHAT AJIEKTPOCTATUYECKOTO TIOJs, PA3HOCTh TOTECHIIHAJIOB,
ANIEKTPOJIBIDKYINAs CHJIa, WHAYKIMS MarHUTHOTO TIOJISI, MAarHUTHBIM TIOTOK, cujia Amriepa,
WHIYKTUBHOCTh, OJJIGKTPOJBIKYIAs CHJIa CAMOWHIYKIIUH, DSHEPrusi MArHUTHOTO TIOJIsS
MIPOBOJHHUKA C TOKOM, PEISITUBUCTCKUIA MMITYJLC, MOJIHAS SHEPTUsl, SHEPTUs MOKOSI CBOOOIHOM
YaCTHUILIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsijl A1pa, SHEPTUs CBS3U AIpa;

e OOBSACHATH OCOOCHHOCTH TIPOTEKaHHWS (U3UYECKUX SBJICHHUH: AJICKTPOMAarHUTHAS
WHIYKINS, CAMOWHIYKLHWSA, PE30HaHC, WHTepdepeHIs BOIH, nudpakuus, TUCIepCcus,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (otosnekrpuyeckuii 3pdext (hotorddekr), anpha- u
Oera-pacnajpl sifep, raMMa-u3lIydeHue sjep, (pU3udeckre MPUHIUIBI CHEKTPaIbHOIO
aHayu3a 1 paboThl J1azepa;

e ONpeleNsaTh HalpaBiICHUE WHIYKIIMM MAarHUTHOTO IOJS IMPOBOJHHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHua;

® cCTpoUTh M300paKEHUE, CO37aBaeMOE€ IUJIOCKHM 3€pKaJioM, TOHKOW JIMH30H, U
pacCUMTBIBATh €r0 XapaKTEPUCTUKH;

® [PUMEHATHh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE IOHATHUS, TEOPUU M 3aKOHBI JUIS
aHayM3a U 0OBsCHEHUS (PU3NYECKUX MPOLIECCOB, MPOUCXOSAIINX B 3BE3/1aX, B 3BE3HBIX
CUCTeMaX, B MEXTaJaKTHUeCKON cpejie; MBUKEHUS HEOECHBIX Tell, IBOJIOLUU 3BE3A U
Bcenennoii;

® T[POBOJUTH HCCIEIOBAHHE 3aBHCUMOCTEH (U3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3YJIbTATHI
MOJIyYUeHHON 3aBUCHUMOCTH (DU3MUECKUX BEJIWYMH B BHUAE TIpadukoB ¢ yd€Tom
aOCONIOTHBIX ~ MOTPENTHOCTEH  M3MEpeHMid, JenaTh BBIBOJABI IO  pe3ylbTaTaM
HCCIeA0BaHUS;

® TMPOBOJIUTH KOCBEHHbIE W3MEpPEHUs (U3MUECKUX BEIUYHH, IPH OSTOM BHIOMpATh
ONTUMANBHBIA METOJI UW3MEpPEHHs, OIICHHBATh AaOCONIOTHBIE W OTHOCHUTEIbHBIC
MOTPEITHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

® [IPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON THUIOTE3bI: IJIAHUPOBATh HKCIIEPUMEHT,
coOupaTh IKCIIEPUMEHTANBHYIO YCTAHOBKY, aHAJIM3UPOBAThH MOTYYEHHBIE PE3ylbTaThl U
JIeNaTh BBIBOJI O CTaTyCE MPEAI0KEHHOU TUIOTE3bI;

® ONUCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;



e coOmromaTh MpaBmwia 0OE30IACHOTO Tpyda MpPU NPOBEICHHU HMCCICAOBAHMNW B paMKax
y4e0HOTrO JKCIIEPUMEHTa, NPAKTHUKyMa M Yy4eOHO-MCCIEIOBATEILCKOH W TPOEKTHOMN
NESITEILHOCTH C UCIOJIB30BAHUEM HM3MEPHUTEIBHBIX YCTPOMCTB H  1ab0PaTOPHOTO
000py/I0BaHNUS;

e pemiath pacu€THBIC 3aa4M C SABHO 3aJaHHON U HESBHO 3aJaHHON (DPU3MUYCCKON MOJICIBIO:
Ha OCHOBAaHMHM aHaliu3a YCJIIOBUA BI>I6I/IpaTI) (1)H3I/II-IGCKI/IG MOACIN, OTBCYAKOIIUC
TpeOOBAaHUAM 3a/laud, MPUMEHATh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJATHI
(bI/I?J/IquKI/IX TeOpI/Iﬁ IIprU HUCIOJB30BAHUU MATCMATHYCCKHUX MCTOAOB PCHICHUA 3adad,
IIpOBOAUTD paC‘-IéTI)I Ha OCHOBAaHUH UMCIOIIHNXCA NAHHBIX, aHAJIU3UPOBATL PC3YJIbTATBI U
KOPPEKTUPOBATH METOBI PELIEHUS C YYETOM IIOJyYECHHBIX PE3yIbTaTOB;

. pelath KayecTBEHHbIE 3aJayd, TpeOyrollhe NPUMEHEHUs 3HAaHUM U3 pa3HbIX
paszenoB Kypca (U3MKH, a TaK)K€ MHTETpPAllMUd 3HAHUW U3 JIPYTUX MPEAMETOB €CTECTBEHHO-
HAay4YHOTI'0 LMKJA: BBICTPAWBATh JIOTMUECKYIO LIENIOYKY PACCYKJICHHHU C ONOPOM Ha M3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKHE SIBIICHHUS,

J HCIOJIb30BAaTh TEOPETHUECKHUE 3HAaHUA i1 OOBSCHEHMS] OCHOBHBIX IMPHUHIIMIIOB
paboThl H3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
. MIPUBOJIUTh TPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOekHBIX YUEHBIX-(UZUKOB B

pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE TEXHUKH M
TEXHOJIOTHH;

° aQHAJIM3UPOBATh W OIICHUBATH TMIOCJIEACTBHUS OBITOBOM H TMPOW3BOJCTBEHHON
NESTETPHOCTH YEJIOBEKa, CBSA3aHHOW C (DM3MYECKHUMU MPOIECCAMHU, C MO3HUINI IKOJOTUUECKON
0€30MacHOCTH, TPEJICTABICHUNA O PaIlMOHAIBHOM MPHUPOJIOTOIH30BAHNN, & TAKXKE PasyMHOM
WCTOJIb30BAHUM TOCTHKCHUN HAYKW M TEXHOJIOTHUHM YISl NAJIbHEHIIEro pa3BUTHS YEJIOBEUECKOTO
o0111ecTBa;

. MPUMEHSATHh pa3IMYHbIE CIOCOOBI paboThl ¢ HWHPOpMANHMEH (PUINIECKOTO
COJIEpXaHUs C HCIOJIH30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHH, MPH ITOM
WCIIOJIb30BaTh COBPEMEHHBIE HMH(OPMAIMOHHBIE TEXHOJOTHH [UIsl TOWCKa, TepepaboTKu U
MpeabsSBICHUST Y4eOHOW W HAYYHO-TIONMYJIAPHOW HWHGPOPMAIMH, CTPYKTYPHPOBAHHUS W
WHTEpIpeTanuu  WHPOPMAIMK, TOJYYCHHOM W3 PAa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKHU
aHAIM3UPOBATH TOJIydaeMyl HH(GOPMAIMI0O W OICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE
MMEIOIINXCS 3HAHWH, TaK 1 Ha OCHOBE aHAJIM3a UCTOYHUKA HH(POPMAIIHH,

° MPOSIBIISITh OPraHU3ALMOHHBIE W TMO3HABATEIbHBIE YMEHHUSI CaMOCTOSTEIBLHOTO
NpUOOpETEeHUsT HOBBIX 3HAHWUH B  TPOIECCE  BBINOJHEHUS TPOCKTHBIX H  Y4eOHO-
HCCIIeA0BATEIbCKUX padoT;

° paboTaTh B rpymnme ¢ UCIOJTHEHUEM Pa3IMYHbIX COLMATBHBIX POJICH, MIIaHUPOBATh
paboTy TpyHmbl, palMOHAIBHO pACIpENesaTh ACATEIbHOCTh B HECTAaHAAPTHBIX CHUTYaIUAX,
aJICKBAaTHO OLIEHMBATh BKJIAJ KaXKJOT0 M3 YYAaCTHUKOB TPYIIbl B PEUICHUE paccMaTpUBAEMOM
poOJIEMBI;

° OpOSBIATE MOTHBALMIO K Oyaymiedl mpodeccnoHalbHOM AeATeNbHOCTH IO
CHEIUATBLHOCTAM (PU3UKO-TEXHHIECKOTO TIPO(DHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne| HaumeHOBaHuMe pa3/esoB KosinyectBo 4acoB JyieKTpOHHbIE (LU pPOBLIE)
l'I/ U TEM IPOTrpaMMBbl Bcero KOHTpOJ‘IbeI HpaKTI/I‘{eCKI/I O6p330BaTeJIbeIe pecypcChbl
11 e paboThl e paboThl
Pa3aen 1. HAYYHBIA METO/] [I03HAHU A IPUPO/IbI
1.1 |Hay4yHbI¥ MeTO/, TO3HAHUSA| 6 https://school.oblakoz.ru/material
IpUPO/ibl s/495872
HToro no paszgeny 6
Pa3gen 2. MEXAHUKA
2.1|KunemaTuka 10 1 https://school.oblakoz.ru/material
s/495872
2.2|[lunaMuKa 10 https://school.oblakoz.ru/material
s/495872
2.3|CTaTuka TBEPAOrO Tesa 5 1 https://school.oblakoz.ru/material
s/495872
2.4|3aKoHbI COXpaHEeHHS B 10 1 https://school.oblakoz.ru/material
MeXaHHUKe s/495872
HWToro no pasaeny 35

Pasaes 3. MOJIEKYJIAPHAA ®UU3UKA U TEPMOJIUHAMUKA

3.1|0cHoBBI 15 1 https://school.oblakoz.ru/material
MOJIEKYJIIPHOKUHETHUYECK s/495872
O Teopuu
3.2|TepmoarHamuka.TermnoBel | 20 1 https://school.oblakoz.ru/material
€ MalllhHbI s/495872
3.3|ArperaTHble COCTOSTHUS 14 1 https://school.oblakoz.ru/material
BeljecTBa. Pa3oBbie s/495872
nepexo/ibl
HToro no pasaeny 49
Paspeu 4. 3JIEKTPOAJUHAMUKA
4.1|31eKTpUYecKoe noJie 24 1 https://school.oblakoz.ru/material
s/495872
4.2 IlocTOSIHHBIN 24 1 https://school.oblakoz.ru/material
3JIEKTPUYECKU U TOK s/495872
4.3|Toku B pa3/iMuHbIX cpeflax | 6 https://school.oblakoz.ru/material
s/495872
HToro no pasaeny 54
Pasgen 5. DUSUYECKHMH NPAKTUKYM
5.1|®usuveckuii NpakKTUKYM 16 16 https://school.oblakoz.ru/material
s/495872
UToro no pasgeny 16
PesepBHOe BpeMs 10 https://school.oblakoz.ru/material
s/354470
OBIIEE KOJIMYECTBO YACOB| 170 8 16

I10 [TPO'PAMME




11 KJIACC

No
n/n

HaunMeHoBaHue

KoJsinyecTBo 4acos

JyieKTpoHHbIE (LUPOBLIE)

pa3/iesioB U TeM
IpOTrpaMMbl

Bcero

KoHTpoJibHBIE
paboThl

[IpakTH4eckue
paboThl

o6pa3oBaTesIbHbIE PECYPChI

Pasgen 1. JJIEKTPOAUHAMUKA

1.1 [MarHuTHOe noJie 14 https://school.oblakoz.ru/materials /495873

1.2 |[nekTpoMarHuTHas | 13 1 https://school.oblakoz.ru/materials /495873
UHAYKIUSA

HToro no pasgeny 27

Paspaen 2. KOJIEBAHUA U BOJIHBI

2.1 |MexaHu4ecKue 10 https://school.oblakoz.ru/materials /495873
KoJie6aHus

2.2 |9neKTpoMarHuTHble| 15 https://school.oblakoz.ru/materials /495873
KoJie6aHus

2.3 |MexaHHUYeCKHE U 10 1 https://school.oblakoz.ru/materials /495873
3JIEKTPOMarHUTHbIE
BOJIHBI

2.4 |OnTuKa 25 1 https://school.oblakoz.ru/materials /495873

HToro no pasaeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIbHOY TEOPUU OTHOCUTE/ILHOCTH

3.1 |OcHoBeI CTO 5 1 ‘https://school.oblakoz.ru/materials/495873
UToro no paszpeny 5
Pasaes 4. KBAHTOBAA ®U3UKA
4.1 [KopnyckyJssipHO- 15 https://school.oblakoz.ru/materials /495873
BOJIHOBOU JlyaJIu3M
4.2 |®usuka aToMa 5 https://school.oblakoz.ru/materials /495873
4.3 |®u3rKa aTOMHOI0 5 https://school.oblakoz.ru/materials /495873
a/pau
3JIeMeHTapHbIX
YacTHul,
HToro no pasaeny 25

Paspen 5. 3JIEMEHTBI ACTPOHOMHWH U ACTPO®PU3UKHU

5.1 |Ds1eMeHThI 12 https://school.oblakoz.ru/materials /495873
aCTpOHOMHUM U
acTpodU3UKU

HToro no pasaeny 12

Pasgen 6. PUSUYECKHH MPAKTUKYM

6.1 |Pusuyeckuit 16 16 https://school.oblakoz.ru/materials /495873
NpPaKTUKYM

Uroro no pasgeny 16

Pas

Aes 7. OBGOBIIAIOIIEE IOBTOPEHUE

7.1

CucteMaTusauus 1
0600611eHHE
npeiMeTHOTO
coJiep>KaHus U
OTbITa
JlesITeJIbHOCTH,
NpUOOPETEHHOTO

15

IpY U3yYEeHUU

https://school.oblakoz.ru/materials /354470




Ne | HawumeHOBaHue KosnyecTBO 4acoB JnekTpoHHbIe (UPOBbIE)
n/m pasgenoB U TeM |BcerolKonTposbHble[[IpakTudeckue 06pasoBaTe/IbHbIE PECYPChI
[IpOrpamMMbl paboThl paboThl
Kypca ¢usuku 10 -
11 xyaccoB
HWToro no pasaeny 15
Pe3epBHOE BpeMs 10 https://school.oblakoz.ru/materials /354470
OBIIEE KOJIMYECTBO | 170 4 16

YACOB I10
[IPO'PAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 646116746743375933883833707902081325236681597446
Bnageney Kanwenko PeHaTa GEQopoaHa
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