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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE CpemHero odOmiero oOpa3oBaHusl pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMN K pe3yjbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTelbHOM
nporpammel, mnpeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yuéroM (denepanpbHO padboueit
nporpamMMbl BocniuTanus W KoHnenuuu mnpenonaBaHus ydeOHOro mnpeamera «Du3uka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaqusyloolMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOTrPaMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTaHABJIMBACT PEKOMEHyEMYIO IOCJIE0BAaTEIIbHOCTh U3YUEHHUS TEM U Pa3JelioB y4eOHOTro
npeaMera ¢ yuy€ToM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
nporecca, BO3PacTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno  Qusuke gaér
IpeCTaBICHNUE O LENAX, COAEPKaHUM, oOlIel cTpareruu oOy4yeHMs, BOCHUTAHUS U Pa3BUTUSA
o0yJaromuxcs cpeacTBaMu yueOHoro npenmera «Pusnka» Ha yriryOJaéHHOM ypOBHE.

N3ydyenne kypca ¢(usuku yriiyoa€éHHOro YpOBHSI IO3BOJIAET pealu30BaTh 3aJaud
npodecCHOHAIBPHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MPOSBICHUS CBOMUX
UHTEJUIEKTyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM KaXIbIM OOYyYarolUMCs, KOTOpbIe
HEOOXOIUMBI Il  TPOJOJDKEHUST O00pa3oBaHMsT B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IHYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenensioTcs IUIAHUpPYEeMble pe3yJbTaThl OCBOEHHS Kypca
¢u3uku Ha ypoBHE CpeaHero oOmero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaMeTHbIC (Ha yriryOnéHHOM ypoBHE). HayduHo-MeTom0m0rnueckoi OCHOBOM ISl pa3pabOTKu
TpeOOBaHUI K JMYHOCTHBIM, METAlPEIMETHBIM M IMPEIMETHBIM pPe3yJbTaTaM OOyYaroIInuXcCs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKE HAa YPOBHE CPEHETo 00IIero oopa3oBaHusl Ha yTriayOJIEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO.

[Tporpamma no (pu3smKe BKIIOYAET:

IUTAHUPYEMBbIE PEe3yJbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkanue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHsL.

[Iporpamma 1o ¢u3nke MMeeT NPUMEPHBIH XapakTep U MOXKET ObIThb HCIOJIb30BaHA
YUUTETSIMU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHUIMATUBY YyuuTened u
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEaJu3alud PA3IMYHBIX METOJWYECKHMX TOAXOAO0B K
MpenoaBaHuio (U3NKKH Ha YIIIyOJIEHHOM ypOBHE TPH YCJIOBHH COXpPaHEHHUs OO0s3aTeIbHOU
YacTH COJIepKaHUs Kypca.

dusmka Kak Hayka o Haubosee o0IMIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE yueOHOTo
npeMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaIOIIEeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOLIUN JJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHeH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAensio XapakTep M OypHOE pa3BUTHE pa3HOOOpa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJY4YEHHsSI HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMHU. WM3yueHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromierocs, B (OpMHpPOBAHUE
YMEHUH MPUMEHATh HAY4YHbI METOJ MO3HAHUS IIPU BBIITOJIHEHUH UMH YUE€OHBIX UCCIIETOBAHHA.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Heil marepuan Kypca (us3uku oObenuHEH
BOKpPYT (pu3mueckux Teopuil. Bemymmm B Kypce siBisiercss (pOpMUPOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoui Hnanpasiennocmu. Kypc ¢Gusukm  yriryOJI€HHOTO  YPOBHSI
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3yYEHHBIX TEOpUi 1 3aKOHOB. IIpu 3TOM paccMaTpuBarOTCS Ha YpOBHE OOMIMX MPEICTABICHHUNA
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTHH, a TaKkKe 00CYKACHUs Ppo0IeM pallnoOHAIBLHOTO PUPOIOTIONB30BAHUS H
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pusuku peanuzaius 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJI30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IEHWCTBYIOIIEro (akropa
yuebHoro mpouecca. [lng yrayOn€HHOro YpoBHS — 3TO CHUCTEMAa CaMOCTOSITENbHOIO
YUEHHUYECKOr0 SKCIEPUMEHTa, BKIIOYAIOMIET0 (PPOHTAIbHBIE YYEHHYECKHE OIbITHl IpHU
U3y4eHUM HOBOTO MaTepuasa, JiaboparopHbele paOoTbl M paboThl mpakTukyma. Ilpu sToM
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom citydae mpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie mepBoro ¥ BTOPOrO TMONYTOAUil B
KaX/IOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX PabOT, KOTOpPhIE MPOBOJAATCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIAaroBOi HHCTPYKITHH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKkTUKyMa MpecTaBleHa eAUHBIM NepeyHeM. BrIOop TeMaTuKu ISl 3TUX BHJIOB YUYEHMUYECKHX
MPAKTUYECKUX pabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa3oBaTeNIbHOTO Ipollecca MCXOAS U3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. [lpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yJenseTcss peleHUI0 pacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUI PacUYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHOM M HESIBHO 3a/1aHHOU
¢bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jenia Kypca, TaK U MHTErpUpysl IpUMEHEHHE 3HaHWM U3 pa3HbIX pasnenon. [J[is
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpOoTeKaHUs (U3UYECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOLIEH XKHU3HH, TpeOyrolue BbIOOpa
¢bu3nveckoil Moenu Ui CUTyalluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kype (Gpu3uku yriayOi€HHOro ypOBHS Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJHKEH H3ydaThCsl B YCIOBHSIX NpEAMETHOro kabuHera. B kabunere
(GU3UKU T0JKHO OBITH HEOOX0IMMOE J1a00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3nke y4eHH4eCKHUX OIBITOB, Ja0OpaTOPHBIX PabOT U paboOT MPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C MPHHLIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M O0ECHEeYUBAET IOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMMme Io
(Gu3uKe KIIOYEBBIX JEMOHCTPAaLUN JUIsl HUCCIENOBAaHUS M3Y4YaeMbIX SIBJICHHH M IPOLECCOB,
HIMIIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISI YUYECHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILIEKTOB M oOecreuyuBaeTcs B pacdyére OAHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTuyeckue KOMIUIEKThI JIaOOpaTOpHOro 0O0OpyNOBaHMS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENISIMHU U3Y4eHUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCSA:

(dbopMHpOBaHUE UHTEpECa U CTPEMIIEHHUS! 00yUarOIIKUXCsl K HAYyYHOMY U3YYEHHUIO NPUPOJIBL,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs W  (HOpMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjibTaTa M3Y4YeHHsS OCHOB CTPOEHUS
MaTepuu U GyHJaMEHTAILHBIX 3aKOHOB (PH3HKH;

dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HaYYHBIX JOKa3aTeNIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUH O posid (U3UKU JJs1 Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oynymedl mnpodeccruoHaIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

JlocTikeHne STUX Iesell 00ecTieYrBaeTcsl PElICHHEM CIIEAYIONMX 3ahad B MpoIecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHUE YMEHUH PUMEHSITh TEOPETHUECKUE 3HAHUS ST O0BSICHEHUS (U3NIESCKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIENbIO,
3aja4d, IOAPA3yMEBAONINX CAMOCTOSITEIFHOE CO3/IaHue (PH3MYECKOW MOJIENH, aleKBaTHOM
YCIIOBHSIM 3aJ1auH, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBIIQJICHUE METOJaMH CaMOCTOSTETHHOTO TUTAHUPOBAHWS W TMPOBEACHUS (PU3MUYECKHIX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTalid WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHUHN IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam npodhecCHOHATBLHOM IS TEIIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO yrnyOn€éHHBIA ypOBEHb H3YyYEHUS
yaeOHOro mnpenmera «®Dus3mka» HAa YpPOBHE CpEIHEro oO0Imero oOpa3oBaHUs BBIOMpPACTCS
00y4aromuMUCs, TUIAHUPYIOIIUMHU TPOJODKEHHE O0pa30BaHMs 1O CIIEHUAIBHOCTAM (PH3UKO-
TEXHUYECKOTO MPOdUIIs.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMmme 1o (Gpu3MKe nepeueHb J1a00paTOPHBIX U MPAKTUISCKUX PadOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YY4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYarOInXCs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka O mpHupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHusl npupoasl. Habmonenue u sKcriepuMeHT B
buzuke.

Crioco6b1 u3MepeHus (U3NYECKUX BEITHMYMH (QHAJIOTOBBIE W IIM(POBBIE M3MEPUTEILHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4rH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (pU3MUECKUX SIBICHUU M MPOLIECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UlealbHasl )KUKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢u3uku B (OpMUPOBAHMM COBPEMEHHOW HaydHOH KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

W3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IMOMOILU
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ HUppoBoil naboparopueit no ¢usuke. I[Ipumepsl uzmepenus Guznyeckux
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHWYecKoro 1BwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0)KEHHE CKOPOCTEN.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTU MaTepualbHON TOYKU OT BPEMEHH U UX TPpaPUKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
O] YTJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPAMHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonuHeliHoe nBrkeHue. JIBUKEHNE MaTeprualbHON TOYKH 110 OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHI[MAJbHOE) U IOJHOE YCKOPEHHE MaTepHalbHONU TOUKH.

TexHnyeckue yCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIHAOMETP, JABH)KEHUE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeiay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITIOCTPALAS KUHEMATUYECKUX XapaKTEPUCTUK ABUKECHHUS.

CriocoObI uccae10BaHus ABIKCHUN.

NnnrocTpanus npeieapHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme NBHKEHUI C UCTIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBM>XeHUS Teja, OpOIIEHHOTO MMOJ] YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHMe NyTeH, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUCTeMax OTCUYETA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3Mepenne yckOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHIKCHUU IO
HaKJIOHHOM IJIIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHus: CBOOOAHOTO majieHus: (P€KOMEHI0BAaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenmne nBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIbHOCTBIO MOJIETA M HAYAJIbHON CKOPOCTBIO Tea.

N3yueHue nBUXKEHUA Teja M0 OKPYKHOCTU € TOCTOSHHOMW 110 MOJIYJIFO CKOPOCTHIO.

HccrnenoBanue 3aBHCHMOCTH TEeproja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUETA (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsKeCcTH. 3aBHCUMOCTh YCKOpPEHHS CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX Tl M UX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBIXyIIErocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumena.

TexHuueckne yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECChl: MOAIIUIHUKH, IBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIUAIBHBIX CHCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX HMJIMHIPOB WJIM WIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPHIIOKEHHBIX K TEJIy CHJI C IPOU3BEIECHUEM MACCHI TEa
Ha €r0 YCKOPEHUE B HHEPIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOLIMX B PE3YJIBTATE B3aUMOJEHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NTOABEME U MAICHUN.

[{eHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

M3mepeHue paBHOJEHCTBYOIIEH CHUJI TPH JBMKEHUHU OpyCKa 110 HAKJIIOHHOM IIIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanyue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE M PE3MHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBMKEHUS] CUCTEMBI T, CBA3aHHBIX HUTBIO, IEPEKUHYTON uepe3 JErKuii OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIWYHHE YTI0BOr0 KO3 (HUIlMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue nBUKEHUSI IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpOe Teno. [locTynarenbHoe U BpallaTenbHOe JBHKEHUE TBEPIOTO Tela.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBeCHs TBEPAOTO TeEIIA.

YcroitunBoe, HeyCTONUKBOE, O€3pa3IMuHOE PaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Buaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccenenoBanue yciaoBUi paBHOBECUS TBEPAOTO TeJa, UMEIOLLETO OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIMIA/b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

Hmnynbc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. L[eHTp Macc cuctemsl
MaTepuaIbHBIX TOYEK. TeopeMa o JBUKEHUH LIEHTPa Macc.

Mty ibC cHIIB 1 N3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmmyibca MaTepualbHOM ToukHu. [IpencraBieHuMe O COXpaHEHMHM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
paboTHI CHITBIL.

MoOHOCTb CUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHble M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuunaneHas
SHEPrus YIpyro nedopMHpOBaHHOW NpyKuHBI. [loTeHIManbHas SHEprus Teiaa B OJHOPOJHOM



rpaBUTAaMOHHOM Tosie. [loTeHnuanbHass SHeprus Tena B TPaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHUJI C M3MEHEHHEM MEXaHHMYECKOW IHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON SHEPTUU.

TexHu4eckue yCTpOHCTBA U TEXHOJOTMYECKHE IPOLIECCHI: JBUKEHHE PAKET, BOJIOMET,
KONEp, NPYKUHHBINA MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

W3mepeHrie MOLTHOCTH CHJIBI.

W3MeHeHne 3Hepruy Tea Mpu COBEPILIEHUHU pabOThI.

B3anmMuble npeBpaleHuss KMHETUYECKOM M MOTEHLMAIBHOW JHEPruil IIpu JEHCTBUH Ha
TEJI0 CUJIbI TSDKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu CBOOOIHOM MaJACHUU.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHUE U3MEHEHMS UIMITYJIbCA T€JIa C UMITYJIbCOM CHIIBL.

HccenenoBanue COXpaHEeHUs UMITYJIbCA P YIPYTOM B3aUMOJEHCTBHH.

N3mepenre KNHETUYECKOM YHEPTUHU Teja 10 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHIUAIBHOM SHEpIUU NPY>KUHBI ¢ pabOTOM CUIIBI TPEHHS.

Onpenenenue pabOThl CHIIbI TPEHUS TPH IBUKEHUH TeJla M0 HAKJIOHHON TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePpMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeoPpUU.

OCHOBHBIE TOJIOKEHHUSI MoJIeKyJIsapHO-KuHeTHnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxkeHue. XapakTep IBM)KEHHS M B3aUMOJEHCTBUSA
YacTHI BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U OOBSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepaTyp
Lenbcus.

Mopnenp uaeanbHOr0 ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTHUIBI Tas3a
JBHKYTCSI XaOTUYECKU U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHHe MenneneeBa—Kianeiipona. AOcoiioTHas Temreparypa
(wkanma Ttemmnepatyp KeneBuna). 3axon Jlanprona. M3omporecchl B uaealbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30Xx0pa, n3obapa.

CBs3p MeEXIy /JaBIEHUEM U CpEAHEW KHHETUYECKOW DSHEpPruel IOCTyNaTeabHOro
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HA€aJbHOr0 Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJISIpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBs3b  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKON IHEPTUEN TOCTYNATEIBbHOI0 TEIVIOBOr0 ABUKEHUS €€ YaCTHII.



TexHuyeckue yCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Buneoponuk ¢ 3anucbio peajbHOro OpOyHOBCKOT'O IBUYKEHUSI.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHne MOJIEKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue mnpoiiecca yCTAaHOBICHHS TEINIOBOTO PAaBHOBECHS IIPU TEIJIOOOMEHE MEXIY
ropsiuei U X0JOJHOW BOJOM.

W3yuenne W30TEpMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHune n30X0pHOTro Impolecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanHamuueckast (TD) cucTeMa. 3aganue BHEIIHHUX YCJIOBUU s
TEPMOJMHAMUYECKOM CUCTeMBbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEHHE 3HAYEHUS BEJIWYHWH, ONMCBHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Havano tepmoanHaMuku. CaMONpPOU3BOJIbHAS peslakcalis TePMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJWHAMUKE — CHUCTEMa YpPABHEHHM: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEpPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENN: HU3Kasg KOHUEHTpAlMsl 4YacTWll, BBICOKHE TeMmIleparypbl. BripaxeHnue nis
BHYTPEHHEHN SHEPIUU OJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOoAMHaMuKe. Beruncienne paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenauya kak crnoco0 HW3MEHEHUsS BHYTPEHHEH OHHEPruM TepMOIMHAMUYECKON
cucTeMbl 6e3 coBepieHus padoTel. KOHBEKIHS, TETUIOMPOBOIHOCTD, H3TyUYCHHE.

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YaenpHas TeioTa CropaHus TorumBa. Pacu€r konumuecTsa
TETJIOTHI TIpH Tetutonepenaye. [lonstue 00 agnadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoauHaAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemiaoTel U paborta
KaK MEpbl U3MEHEHUs BHYTPEHHEN SHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKHM JUII PABHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIAUT EIWHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKHU JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTY OT OoJiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommnencanuu (Kmaysmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBUrareneil. TermnoBoe 3arpsi3HeHue
OKpYXaloIIeil Cpebl.

TexHuueckue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOIUIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYyYEHUE CBEPXHHU3KHX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIUIOBOI'O HAacoca,
YTUIM3aUs OMOOPTaHUYECKOTO TOIUIUBA JIJIsl BEIPAOOTKH «TEIIJIOBOM» U DJICKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHnenue TemmepaTypsl py aiuadaTHYeCKOM PaCIIuPEHUH.

BospgyuHoe oruuso.

CpaBHEHHE YI€JIbHBIX TEINIOEMKOCTEN BEIIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOro mpoiiecca.

KommbrorepHbie MOIENIH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenne yienbHONU TEIIOEMKOCTH.

HccnenoBanue nporiecca OCThIBAaHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yueHne B3aUMOCBS3M 3HEPTrUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIICHUS )KUKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenwe wu kumeHwe. YaenpHas TeIIOTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUs HACBIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTau3amus. Y aelibHas TerioTa miasieHus. CyOmumarius.

Hedopmaruu tBEpHoro Tena. Pactskenune u cxarue. Cosur. Monyns FOnra. Ilpenen
yOpyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TMHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YACTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACITUPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEepeXoax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KodduiMeHT moBepXHOCTHOTO HaTshkeHUs. KanwmmispHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MMOBEPXHOCTHIO xkuakoctH. ®opmyna Jlamnaca.

TexHuueckue YCTPOMCTBA M TEXHOJOTHYECKHME TMPOLECCHl: KUAKUE KPHUCTAIUIBL,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmarmii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

W3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenue yaenbHOM TEeIUIOTHI IIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIICHHBIX [1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoB B IIOMEILEHHUH.

N3mepenune kodpuIeHTa MOBEPXHOCTHOTO HATSKCHHUSI.

N3mepenne moayins FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMalluy pe3uHOBOro 00paslia OT NPUIIOKEHHON K HEMY
CHUJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inexmpuueckoe nove.

OnexTpuzauus Tel U €€ MposBIEHUA. DJIEKTPUYECKUM 3apsn. [lBa BHIa 3JEKTPUYECKHUX
3apsanoB. [IpOBOIHMKM, IUANEKTPUKM M IOJYNPOBOJHUKH. OJIEMEHTApHBIA 3JIEKTPUUECKUN
3aps]. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiaa.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiabl. 3aKoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBre Ha 3J€KTPUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudecKkoro nosst. OHOPOIHOE FNEKTPUUYECKOE TTOJIE.

IToTeHIMaNbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
[TorennnanpHass ~ dHEprus  3apsga B DJJEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIMI Cynepro3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6bémy mapa. Ilonme paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHMI HANPSYKEHHOCTU ATUX TMOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[IpOBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIE. J{MANeKTpUUuecKas IpOHUIIaEMOCTh BEIIECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHICHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpA.

[MapautenbHOEe  COSMUHEHWE  KOHIEHcaTopoB.  IlociemoBaTrenbHOE — COSNUHEHUE
KOHJICHCATOPOB.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>KeHre 3apsKEHHOW YaCTHUIIbI B OJTHOPOJTHOM 3JIEKTPUUYECKOM MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJEKTPOCKOIN, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTA, 3a3EMJICHHE JIEKTPONpHOOPOB, KOHICHCATOPHI, reHepaTop Bax e
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE MOJI€ 3apyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B JIEKTPUYECKOM IOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PAcCCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 OISl 3apsyKEHHOT0 KOHEHCATOoPA.

3apsiaKa U pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsLKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

N3yueHue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCAaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COCIMHEHUH KOHACHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. IlocmoanHbwlit I1eKmpu4ecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VcenoBuss CyIIECTBOBAHMS ITOCTOSIHHOTO  AJIEKTPUYECKOTrO TOKAa. VCTOYHMKM TOKa.
Hampsoxkenne U u 31C E.

3akoH OMa JJ1 y4acTKa LEMH.

ONEeKTpUYECKOe  COMPOTHUBIIEHHWE.  3aBHUCUMOCTh  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAJU IIONEPEYHOr0 CEYEHMs. YIEIbHOE COIPOTUBIICHUE
BEILIECTBA.

ITocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpudeckux meneil. [Ipasmna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna.

MOIHOCTD 3IEKTPUUECKOT0 TOKA. TernnoBas MOLUIHOCTb, BbIIETsI€EMas Ha PE3UCTOPE.

OJIC u BHYTpEHHEe CONPOTHUBJIICHHME HMCTOYHMKA ToKa. 3akoH Owma ajig TOJHOM
(3aMKHYTOM) 2JIEKTpUUECKOM 11er. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

KoHzeHcaTop B ienu MOCTOSIHHOTO TOKa.

TexHu4ecKkue YCTPOHUCTBA M TEXHOJIOTMYECKHME TMPOLIECCHl: aMIIEPMETP, BOJIBTMETP,
peocTaT, CYETYMK DIIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3MepeHne cuiibl TOKa U HAITPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUS] MJI1  PE3UCTOPA, JIAMIIbI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUJIOMIATH
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM CHJIBI TOKAa OT CONPOTUBICHUS TMIPU  TMOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajnbBaHMYECKOI'O JIEMEHTA M OLEHKA
BHYTPEHHETO COIPOTUBIICHHUS.



Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIUMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIU.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomst, npaKmuKym.

HccnenoBanre CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeabHOro COpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBaHue 3aBUCUMOCTY CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOT0 3JIEMEHTA OT BPEMEHHU IIPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKIY MOJIIOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKa
B IICIH.

HccnenoBanue 3aBUCMMOCTH TI0JIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAMMOCTb pA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DneKTpuuecKkuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAUMOCTh MOJIYIPOBOJIHUKOB.
CsoticTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAST TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OnexTpuueckuid TOK B Tras3ax. (CaMOCTOSITENBHBII W HECAMOCTOSTENbHBIN pasps.
Pa3znuynble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuuyeckue yCTpOHCTBa U NPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasl TpyOKa, MOJyIPOBOJAHUKOBBIE MPHUOOPHI: MO, TPaH3UCTOp, (poTonnon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa apanes.

HckpoBot pa3psa 1 NPpOBOAUMOCTb BO3IyXa.

CpaBHeHuE MPOBOIMMOCTH METAIJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

Hab6nronenue anexTponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CniocoObl n3MepeHust (U3NYECKUX BEIUUMH C MCIOIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMi  ¢u3ndeckux BeauuuH. OIeHKa TpaHuIl
MOTPEIIHOCTEH.



[IpoBeneHNE KOCBEHHBIX WM3MEpPEHUH, WCCICIOBAHUNA 3aBUCUMOCTEH  (U3HMYECKUX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMATHYECKHUX
pazzenax «Y4eHU4eCKU SKCIIEPUMEHT, T1a00opaTOpHBIE pabOThI, IPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢pusuku yriryonéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmusvie noOHAMUA, CEA3AHHbIE C UYUECHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl YypaBHeHHWH. JIuHeliHas QyHKusa, mapabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalomled  cpeapl,  yTUIU3alus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOW» U 3JIEKTPOIHEPrUH, MOBEPXHOCTHOE
HaTSHKEHUE U KallWJUIIPHbIE SIBJIEHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUSI B )KUBOM PUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4YyeHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEH U
ra3oB, JKUIKWE KPHUCTAUIbl, DJJEKTPUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOIUTUYECKAs
JUCccoLMalus, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXAaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIUU (KPOHINTEWH, peméryaThie
KOHCTPYKLIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHUS] MEXAaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyrue), OBUTATelh BHYTPEHHETO CropaHus, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTHHU TOJYYEHUS COBPEMEHHBIX MAaTe€puajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIbI, TOJTYIIPOBOAHUKOBBIE IPUOOPHL, FaJIbBAHUKA.

11 KUIIACC

Pasznea 4. duekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumogelicTBue MOCTOSIHHBIX MarHMTOB M IPOBOJHUKOB C TOKOM. MarHmTHoe MOJE.
Bekrop marauTHON MHAYyKIMH. [I[puHIMN Cyneprio3nuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
WHIYKITAU.

MarautHoe 1oJjie IPOBOJAHHMKA C TOKOM (IIPSIMOIO NPOBOJHHMKA, KAaTyIIKHM M KPYTOBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBiI€HHE W MOJYJb. JI[BUKEHHE 3apsHKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

MaruutHoe nosje B BeuecTse. @eppoMarHeTUKy, napa- U IMaMarHeTUKH.



TexHHYecKkne yCTpOMCTBA M TEXHOJIOTMUECKHE IPOLIECCHI: IPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTEIN
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKIMHM MarHUTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa J5uHUN MarHUTHOM MHIYKUMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumoneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaOnronenue 1BUkKeHUs IydKa 3J€KTPOHOB B MArHUTHOM I10JIE.

[TpuHIMN AeCTBUSA 3TIEKTPOM3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HAa OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHUTHOM MHAYKIUH. [loTOok Bekropa MarHuTHON uHIyKuuu. IC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHOM uHAykuun Papanes. BuxpeBoe ajieKTpuyecKkoe IOJIe.
Toxku dyko.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WuayktuBHocTh. Karylika MHAYKTUBHOCTHM B 1LIE€NHM IOCTOSHHOIO TOKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue yCTpOHWCTBA U TEXHOJIOTMYECKHME MPOLECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOMJI, 3aIIMTAa OT JIEKTPU3ALMH TEJ TP JIBUKEHUM B MATHUTHOM I10JIE 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHure caMOMHTyKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomol, npaKkmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBaHue sBIEHUS CAMOUHTYKIUH.

COopka Moz€eIH 31EKTPOMAarHUTHOIO TeHepaTopa.



Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

'apmonunueckue  kosebanus.  KuHemarmueckoe M JAMHAMHYECKOE  OIMCAHUE.
OHepreTuyeckoe OmnMcaHue (3aKOH  COXpaHEHUs  MeXaHW4ecKoil »Heprum). BriBoa
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KoJeOaHWi W3 HMX DJHEPreTUYecKoro u
KMHEMaTU4YECKOTO OIIMCAHMS.

Ammumatyna u ($aza konebanuii. CBsI3b aMIUIMTYIbI KOJICOAHWNM HCXOAHOW BEJIIMYMHBI C
aMILTUTYJaMU KoJIeOaHUH €€ CKOPOCTH M YCKOPEHHUS.

[lepuon u yacrora konebanuii. Ilepuoa Manbix cBOOOAHBIX KOJIEOaHUH MaTEMATHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PY>KUHHOTO MAasTHUKA.

[Tonsatne o 3aryxarommx KkojeOaHMsX. BblHykneHHble KoneOanus. Pe3zonanc.
Pe3zonancHas kpuBasi. BinsiHue 3aTyxaHust Ha BUJ pe30HAHCHOM KpUBOMl. ABTOKOIE0aHMs.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, Kayelld,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeNTbHOrO ABUKEHHMSL.

Habumroienne He3aBUCHMOCTH [IEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTYIbL.

HccnenoBanue 3aTyXamoIux KojJeOaHUi U 3aBUCUMOCTH I€PHOJa CBOOOIHBIX KOJeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue kosneGaHMil rpy3a Ha MacCHBHOM HpYXHHE C LEIbi0 (OPMHUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHOW MOJIENU TPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KOJIEOaHUAX TPpy3a Ha MPY>KHUHE.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKkmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM IHoJBece.

N3y4eHne NBUKEHHSI HUTSHOTO MAasTHHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

HccnenoBaHue BEIHYXICHHBIX KOJIeOaHUH.

Tema 2. dnexkmpomaznumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HWICATHHOM
kosnebaTenbHOM KoHType. ®Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYI0N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUU B UJICATIbHOM KOJIeOaTeIbHOM KOHTYE.

3aryxamoliyde 3JeKTPOMarHuTHble KosieOaHusl. BbIHYXJEHHbIE AIIEKTPOMarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHE CWJIbI TOKA U HAIPSDKEHUS TPU Pa3NUYHON (popMe 3aBHCHMOCTH IEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconanbHbl IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATylIKa UHAYKTUBHOCTH
B LIENIY CUHYCOMJIAIbHOT'O IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanbublii Tpanchopmarop. [IpousBoacTBo, nepenada U morpebiIeHUE AIIEKTPHUECKON
JHEPIUU.



OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJACTBE JJIEKTPOdHEpruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPATOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTPOIIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoIHyX1eHHBIE CUHYCOUIATIbHBIE KOJIE0aHNsI.

Pe3ucrop, karymka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENIH IEPEMEHHOIO TOKA.

Pe3oHaHC mpu mocienoBaTeIbHOM COCIMHEHUHU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOopa.

VYCeTpoicTBO M IPUHIIKIL ACHCTBUS TpaHchopmaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

Wzydenne Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCJeI0BaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyIIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAacHUMHbBIE 0JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBUS HX pachpocTpaHeHus. [lomepeuynsle M IpoAOJbHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHUs U AJuHA BOJMHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arps3HEHHE OKPYKAIOLIEH CPENbI.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3JIyYEHHUS JJEKTPOMAarHUTHBIX BOJH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJIH:  OTpaXX€HHE, MpEIOMIICHHE, TMOJsIpU3alus,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMTIBI paANOCBA3U U TeNeBUACHUA. Paaronokarus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpenbl.

TexHnuyeckue ycTpoilcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxeHus U NpeoOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnnu 1 1udpakiuud MEXaHHUECKUX BOJIH.

AKyCTUYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

HaOnronenue cBsi3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJAOM M YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6napyxeHre HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomst, npaKkmuxym.

N3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosiMHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cBera. ToueuHsblit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IIIOCKOM
3epkaie. Ceprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKOHBI TMpEIOMIICHHS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'paHully pasjeiia
JIBYX ONTUYECKHUX CPEJI.

Xon nyueit B mpusme. ucnepeust ceera. CliokHBIN cocTaB Oeroro cera. Llger.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobupatomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKAasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (DOKYCHOTO PAacCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO IT0Ka3aTeNsl MPEIOMIICHHUS.

dopmyIia TOHKOM JIUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox nyya, IpOUIEANIETo JIUH3Y MO0/ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOU OCH.
[TocTpoenne n300pakeHU TOYKK U OTPE3Ka MPSIMON B COOMPAOIINX M PACCEUBAIOIINX JIMH3AX
U UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaroras cnocodOHocTh. ['11a3 Kak onTuveckas cucremMa.

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAONIOZICHUSI MaKCUMYMOB W MHHUMYMOB B HWHTEPPEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kiiaccuuecknx HHTEP(EPEHITHNOHHBIX CXEM.

Hudpakmus cBera. [udpaxiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpONCTBA W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyINa, MNEepPUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmtoienne noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Yepe3 MIIOCKOMAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Hab6monenue nudpakiuu cBera.

N3yuenne qudpakimOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonspusanuu cBera.

[TpuMeHeHne TOISPOUIOB IS U3YUCHHS] MEXaHUYECKUX HAPSHKCHHMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

M3mepeHue nokasaresis IpeloMIIEHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIeCTBA (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenune GpoKyCHOT0 pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tonyyenue n300paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKajia U JIMH3BI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIU U NOJSpU3aluK CBETA.

W3yuenue nonasipu3aluy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTephepeHIny Ja3epHOro N3IYUCHUS Ha ABYX IIEIISX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yenune criekTpa U3ITy4eHHS CBETOAMOAA TPHU OMOIIH TU(PAKIIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI cieUAJbLHOM TeOPHH OTHOCUTEIbHOCTH.

['paHuIIbIl MPUMEHUMOCTH KJIaCCMUECKOW MexaHuku. IlocTynarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npUIMHHOCTH. OTHOCHTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeNJICHHE BPEMEHU M COKpalleHHe
JUINHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCCHI C SHEPTHEN U UMITYJIbCOM PEISITHBUCTCKOW YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUUecKnue yCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTENH 3apsKEHHBIX YacTHULL.

YyeHn4eckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM.

Omnpenenenre UMIyJabca U SHEPTUU PEISITUBUCTCKUX YacTUIl (MO ¢ororpagusiM TpeKoB
3apsDKEHHBIX YaCTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBanroBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TemIoOBOE W3JIydeHHE (M3JIydeHHE aOCONIOTHO 4YEPHOro Teja). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otosdpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTodddexTa. YpaBHeHHEe DHUHIITEHHA
st potorpdexra. «KpacHas rpanuma» hotodddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIJIOIIAOLIYI0 H
abCcoOTHO OoTpaskarollyto nosepxHocth). OnbiTh I1. H. JleGenena.



BonHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. Jlnvaa BosiHbl ne bpoing u pasmepsl
00JlacTH  JIOKaNW3alMK  JABWXKYyIIeWcs 4acTtulbl.  KopmyCKyJsipHO-BOJTHOBOM — JAyau3M.
Judpakius 37eKTPOHOB HA KPUCTAIIAX.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (POTO3IEMEHT,
dboTogaTuuK, TYHHEIBHBIA MUKPOCKOII, COTHEUHAsi Oarapes, CBeTOANOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTU COITPOTUBIICHUSI TTIOTYTIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, npaKmMuKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [ itanerapras Mmoaens atoma Pesepdopra.

[Toctymarel Bopa. M3nydyenue u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJI0poJa.

CrnoHTaHHOE W BBIHYKJIEHHOE U3yuyeHue cera. Jlazep.

TexHudeckue yCTpPOWCTBA M TEXHOJOTUYECKHE TMPOIECChl: CHEKTPAIbHBIN aHaIHU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpezenenne JIMHBI BOJHBI JIJA3EPHOTO U3ITyYEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Quszuka amomnozo A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas monens simpa I'eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PaguoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
W3JIy9YCHHE.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIyYeHUs. BausiHue paiuoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sipa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SAnepHble peaktopbl. IIpoGiemsl
YOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTMYECKHE aCMEKThl PAa3BUTHUS  AJIEPHOU
SHEPIeTUKHU.

MeTtonbl peructpauuy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTalbHbIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI U JenTOHbI. [IpenacraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TéMHas MaTepus U TEMHas DHEPTHSL.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKHE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBIA peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAaHUEM JI03UMETPA.

W3ydenne morionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpukimagHoe U MHPOBO33PEHUECKOE  3HAYCHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKH JJIsi OOBSCHEHUS MPHPOIBI KOCMHYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paanoTeNeCKOMbl, BHEaTMOC(hepHasi acCTpPOHOMHUS.

Bup 38€3aH0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

ComnneyHas cuctema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE371.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kilacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM IMOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIA
3BE31 TJIABHOM  MOCJENOBaTeNbHOCTH. BHyTpennee crpoenue 3BE34. CoBpEeMEHHbBIE
MIPEACTABIICHUS O MPOUCXOKACHUH U 3BOIOLMK COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3I.

Mneunsiii [lyTs — Hama [Manaktuka. [lonoxxenue n neuxxenune Connua B ["anaktuke. Tumnel
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3inyueHue.

MacmrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonooenus.

HabGmionenuss  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  IJ1a30M C  HCHOJIB30BaHHUEM
KOMIBIOTEPHBIX TPWJIOKEHUNW I ONpeAeNieHUus] TOJOXKEHUS HEOeCHBIX OOBEeKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31usi CEeBEPHOTO MOTYIIAPHUs U SIPKUE 3BE3BI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKHl MPAKTUKYM.

CrniocoObl u3MepeHus GU3MUECKUX BEIHYUH C MCIOIh30BAaHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OIleHKa TpaHUIl
IIOTPELITHOCTEMN.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHHM, WCCIEJOBAHUNA 3aBUCHUMOCTEH  (pU3MUecKux
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTHYECKHUX
pasnenax «Y4eHUYeCKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOTHI, TPAKTUKYM) ).

O0o0maroniee NnOBTOpeHUeE.

OO0o0OmieHne W CUCTeMAaTH3alMsl  COACpXKaHHWS  pa3lieloB Kypca «MexaHHKay,
«MonexynspHas (u3MKa U TEPMOIUHAMUKAY, «DIeKTpoauHamukay, «KoneOaHus v BOJHBDY,



«OCHOBBI clieUANbHON TEOpPUM OTHOCUTENbHOCTH», «KBaHTOBas Qu3nka», «IJIEeMEHTHI
ACTPOHOMMH U aCTPOPHUIUKI.

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOHl KapTUHE MHpa, 3HAUEHUE ONHUCATENBHOM, CHCTEMaTU3UPYIOIIEH,
OOBSICHUTENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pU3HuecKor TeOpHH, poib GU3NIECKON Teopuu
B ()OPMUPOBAHUU TPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzydenne kypca ¢usuku yriryoa€HHOro ypoBHs B 11 Kjacce oCymecTBIseTcs ¢ y4ETOM
COJICP)KATENIBHBIX MEKIIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 HOZHAHUA:
sBIICHUE, Hay4YHbId (pakT, rumore3a, Qu3uyeckas BeEIMYUHA, 3aKOH, TCOPHsI, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJICIb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHUM, U3MEPHUTEIIbHBIC
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue (QyHKIMH: CHHYC,
KOCUHYC, TAHICHC, KOTAaHTE€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHEIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100Us TPEYroIbHUKOB, ONPEISICHHE TUIOIAAN TUIOCKUX GUryp u o0bEma Ted.

buonozua: >nektpuveckue SBICHHUS B KUBOM MpUpoje, KoseOaTelbHbIE IBHKEHUS B
JKUBOW  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJICKTPOMATHUTHOE 3arpsi3HEHHE OKpPYXKaIolIed Ccpefbl, YIbTPa3BYKOBas JIMAarHOCTUKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTAIIMYECKas CTPYKTypa TBEPHABIX Tell,
MEeXaHU3MbI 00pa30BaHMs KPUCTATUIMUECKOU PEIIETKU, CIIEKTPAIbHbIN aHAIN3.

T'eocpagpusa: marHUTHBIC TIOJIIOCA 3E€MJTH, 3aJI€KM MAarHUTHBIX Py, POTOCHEMKA 3€MHOM
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHeHHE MOCTOSHHBIX MarHUTOB, AJEKTPOMATrHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIMOHHAS TIedb, JIMHHUH 3JIEKTpoIiepenad,
AJNIEKTPOJIBUTATENh, pajap, paguonpuéMHHUK, TEIeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yIbTPa3ByKOBash JIUArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
conHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « DU3uKay JOIKHBI OTPaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUli, IO3UTHUBHBIX BHYTPCHHHX
yOeXeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHiIlcKOoro oOIiecTna,
pacCIIMpPEHNE KU3HEHHOI'O OIBITa U OIBITA AEATEIBHOCTH B IPOLECCE PEAIM3alUd OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIIbHOM EATEIbHOCTH, B TOM YUCJIE B YACTH:

IrPa’kIaHCKOr0 BOCIIMTAHUSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLUU OOYyYarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;

® [PUHATHE TPAJUIHMOHHBIX OOIIEUETIOBEYECKUX TYMAaHHUCTUIECKUX U JIEMOKPATHYECKIX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX I'Pa)kaHCKOro oOlIecTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e YMEHHME B3aUMOJCHCTBOBAaTh C COLMAIBHBIMM HMHCTUTYTaMHU B COOTBETCTBHHM C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

® TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

NMATPHOTHYECKOI0 BOCIIUTAHUSA

e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHE K T'OCYyAApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM POCCHUMCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;

e CINOCOOHOCTh OLIEHHWBAaTh CUTyallMl0 W T[PUHUMAThb OCO3HAHHBIE  pELIeHUS,
OPHUEHTHPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE B
JIESITEIbBHOCTH YYEHOTO;

® 0CO3HaHME JMYHOI'O BKJa/a B IOCTPOEHUE YCTOHYHUBOTO Oy IyIIEro.

3CTETHYECKOr0 BOCIIUTAHMSA:

e OCTETUYECKOE OTHOLIEHWE K MHpPY, BKIKOYAass OCTETUKY HAy4YHOrO TBOPYECTBA,

HpUCYLIEro (pu3nuecKoi HayKe.
TPYAOBOI0 BOCIIUTAHUA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHANBHONU IEesTebHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIN BHIOOP Oymy1eit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M CaMO0Opa30BaHUIO B 00JacTU (PU3MKU
Ha IPOTSKEHUH BCEH )KU3HU.

IKO0JIOTMYECKOI0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KyJIbTYphbl, OCO3HAHME TJI00AJBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

¢ IUIAHMPOBAHME U OCYILECTBICHUE INCHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE 3HAHUS
L[eJIe YCTOMYMBOIO Pa3BUTHS YEII0BEYECTBA;



paciup€HUC OIbITa ACATCIBHOCTHU 9KOJIOTHYECKOH HAImpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKM  OCYIIECTBJIATH  TMPOEKTHYIO M  HMCCIEJOBATENbCKYIO0  JESTEIBHOCTD
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble JJornyeckue JefcTBUA:

CaMOCTOSTEeNbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPEAEIATh LU JeSATEIbHOCTH, 33/1aBaTh apaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B paccMaTpuBaeMbIX (PU3MUECKHX
SBJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM,
OLICHUBATh PUCKH MOCJIEACTBUHN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATE PaOOTy B YCIOBUSX PEAIbHOIO, BUPTYAJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOAECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBarelbCKHe A€ CTBHS.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATHSAMHU U METOJaMH (PH3UIeCKO
HaYKH;

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIICOBATEIBCKON W IPOCKTHOH JEATCIILHOCTH B
ob0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpKAHUS, NPUMEHEHUIO Pa3IUnIHBIX
METOJIOB ITO3HAHUS;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAILINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYalHUsIX, B TOM YHUCIE MIPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3HPOBATh 3aJ[ady, BBIJIBHTaTh
TUTIOTE3y ©€ pelIeHWs, HaxOMUTh apryMEHTBl JUIS JIOKa3aTelbCTBA CBOMX
YTBEPKIACHHM, 33]1aBaTh MapaMEeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7add pPe3yJabTaThl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON NESTENbHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS TI0 (PHU3HKE B MPAKTHUECKYIO 001aCTh KU3HEAEATEILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIaCTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBUTb HpO6JIeMBI " 3a71a4i, JOITYCKArIIHUE aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ unopmanmeii:

BJAQJICTh HABBIKAMHU TONy4YeHHs HHpoOpMamuu (DU3HYECKOTO COJCPYKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETaluio HHOOPMALMKM pa3IMYHbIX BHIOB H (GOpM
MIPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpTaHU3AIMOHHBIX 3a1ad C
coOnrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusl, MPaBOBBIX M JTHYSCKUX HOPM, HOPM HH(OPMAIMOHHOU
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCpKAHUS B Pa3IMUHBIX (opmarax ¢ y4EToM
Ha3HAYCHUS WHPOPMALMU U I1EICBOW ayJAUTOPUH, BBIOMpAs ONTUMAIBHYIO (OpMYy
MIPEJICTABJICHUS U BU3YaJIH3aIiH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

OCYILECTBIIAThH OOIEHHE HA YPOKax (PU3UKH U BO BHE-YPOUHOM JEeSITEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTBHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pPEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

IIOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/IHON U HHINBUAYaIbHOU paOOThI;
BbIOMpaTh TEMAaTUKY M METOJIbl COBMECTHBIX NE€HCTBUM C y4ETOM OOILIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIMHHPOBATH
JICHCTBHS O €€ JTOCTHIKEHHUIO: COCTaBIIATh IUIAH JEHCTBHUM, pacHpenessTh POJIU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXAaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOETr0 BKJaJa M KaXJAOTO Y4YaCTHMKAa KOMaHIbl B OOIIMH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UECHU C MO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHUBEpCAJbHbIE y4eOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JACATEIHHOCTh B 00JaCTH (DU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHUPOBATh COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJISIThH TUIAH PEIICHHS pacYETHBIX M KAYECTBEHHBIX 3a/1ad, TJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YUETOM HMEIONIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacuMpsaTh paMKi y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pEIICHHUE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HHU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLIUOHAJBLHBLIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pedIIeKCUU TSl OLICHKH CUTYAIlH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKCHMUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IPUHUMATh ceOs, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpoueccce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbl I10 (1)I/I3I/IK€ JJIsA
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HbII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHME, BUJICTh HAINPABICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpPEryJHpPOBaHUs,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yMEHHE  HPUHUMATH
OTBETCTBEHHOCTh 33 CBOE  IIOBEJCHHE, CIOCOOHOCTH  AQNANTHPOBATHC K
IMOLIMOHABHBIM H3MEHEHHSIM U MPOSIBISITH THOKOCTD, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEH MOTHBALIMH, BKIIIOYAIOIIEH CTPEMJICHHE K JOCTHIKCHHUIO LENU U yCIeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOMX BO3MOXKHOCTEI;
OMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWUBATh OTHOIICHUS C
JPYTHMH JIFOJbMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peiaTh KOHPIUKTHI.

I[TPEAMETHBIE PE3YJIbTATBI

K xonny obyuenus B 10 knacce npenIMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy 00YYaIOIINUXCS YMEHUM:

NOHUMATh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJOTHYECKOH, 3KOJIOrMYEecKOH,
COLMAIIBHOM M ATUYECKOH cepax AEeaTeIbHOCTH YeIOBEKa, POJIb U MECTO (PM3HUKH B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHE onucaTeIbHOMH,
CUCTEMATU3UPYIOLIeH, OOBSCHUTENbHON M MPOrHOCTUYECKOW (GYHKIMI (usndeckoi
TEOPUH — MEXaHHWKH, MOJEKYJSIPHOH (PH3MKH M TEPMOIWHAMHKH, POJIb (pr3muecKon
TeopHuH B (HOPMUPOBAHHUHN TIPEACTABICHNN O GU3NIECKON KapTHHE MHPA;

pa3nuyarth yCIOBHUA NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(sABNIEHMIT): MHEpLMAIBbHAS cUCTeMa OTCUYETa, aOCOIOTHO TBEPIOE TEIO0, MaTepHallbHas
TOYKa, PABHOYCKOPEHHOE JBWXXEHHME, CBOOOJHOE TajaeHue, aOCOJIOTHO Yympyras
nedopmarus, abCOTIOTHO YNpyroe U abCOIIOTHO HEYNPYTroe CTOJKHOBEHHS, MOJEITH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, UICalbHBIM ra3, TOUYEUHBIH
3apsizl, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3nuyath yciaoBusl (TpaHUIBL, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTtep (yHIAMEHTATbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXaHHYECKHE IPOLECChl U SBJICHMS, HCIOJb3Ys
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpPMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBMXKEHHSI, MPeoOpa3OBaHUS
lanunes fans  CKOPOCTH M TMEepeMelnieHus, 3akoHbl HblOTOHA, MPUHIUIT
OTHOCHUTENIBHOCTH [l'anuiies, 3aKOH BCEMHPHOIO TSATOTEHHUS, 3aKOHbl COXpaHEHUs
UMIyJIbCAa M MEXaHWYECKOM SHEpruu, CBs3b pabOThl CUJIBI C U3MEHEHUEM
MEXaHUYECKOM SHEpPruu, YCJIOBHS paBHOBECUS TBEPIOro Tena), IMPH ITOM
UCIIOJIB30BaTh ~ MAaT€MAaTHYECKOE  BBIPA)KCHME  3aKOHOB,  YKa3bplBaTb  YCIIOBHUSA
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHmii | anuies, BTOPOTO U TPETHETro
3aK0HOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA U MEXaHUUYECKOW YHEPrUu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SIBIICHUS, WUCIIOIB3YSl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONIEKYJISIpHOH (U3MKM U TEPMOAMHAMUKHU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPruel TEIIOBOr0 JABHKECHUS
M KOHLEHTpaUMe:d €ero MOJIEKYJ, CBfA3b TEMIIEPATypbl BEIIECTBA CO CpeaHEH
KMHETUYECKON »JHEpruer TEeIJIOBOTO [JBHXKEHHUS €ro 4YacTHll, CBA3b JIABJICHHS
UJeaNbHOrO Ta3a C KOHLUEHTpauued MOJIEKYJ U €ro TEeMIEepaTypou, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAaHECHHS
SHEPruy B TEIJIOBBIX TMpolleccax), HpPU OSTOM HCIOJIb30BATh MaTeMaTHYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCJOBHUSI NMPUMEHUMOCTH ypaBHEHHs MeHJeneeBa—
Knaneiipona;

aHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJIb3ys OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS IIIEKTPUIECKOTO 3apsijia,
3akoH  KysioHa, NOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHIMI
CYNEPIIO3UIUN DJIEKTPUUYECKUX TIOJICH, MPU ITOM YKa3bIBas YCIOBUS NMPUMEHUMOCTH
3akoHa KyiioHa, a Takke NpakKTUYEeCKHM BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma A
y4acTKa Lenu U JJi1 3aMKHYTOH 3JIEKTpUUECKOM 1enH, 3akoH Jxoynsa—JIenua, npasumia
Kupxroda, 3akonsr Dapajies s 3JeKTPOIn3a);

OTHUCHIBaTh (DU3UYECKUE MPOIECCHl M SBIICHUS, MCTIOIb3Ys BETUYHHBI: TIEPEMEIICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, 1ABIICHHE,
MOTEHIIMATbHAs SHEPrusi, KWHETHYeCKas HSHEpPrusi, MeXaHudeckas dHeprus, padora
CUJIbl, IEHTPOCTPEMUTEIBHOE YCKOpPEHHUE, CHJIa TSIKECTH, CHJIa YHPYrocTH, CHia
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEprusi ymnpyroi aedopManuy TMPYKUHBL, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmeparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS SHEPTUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa HJEANbHOTO ra3a, OTHOCUTENIbHAs BIIXXHOCTh BO3/yXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
3JIEKTPUYECKOTO ITOJISI, HANMPSKEHHOCTh ITOJISI TOYEHHOI'O 3apsia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MOTEHIMAJ 3JIEKTPOCTATUYECKOTO ITOJISI, pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABUKYILAs CHUJIa, CUJIa TOKA, HAIpPSKEHUE, MOIIHOCTb TOKa,
ANIEKTpUUECKasi EMKOCTh IJIOCKOTO KOHJIEHCATOpa, COMPOTHBJICHUE Y4YacTKa LIETH C



[OCIIEAOBATENbHBIM M MAPAJUICIBHBIM  COCIMHEHUEM  PE3UCTOPOB,  JHEPrus
JIEKTPUYECKOT0 0JIs1 KOHJIEHCATOPA,

OOBSICHATE  OCOOEHHOCTH MPOTEKaHHWsT (PU3MYECKHX  SBICHUH: MEXaHWYEeCKOoe
JBWKECHHE, TEIUIOBOE JBMKEHUE YaCTHUI[ BEIIECTBAa, TEIIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMKEHHE, TU(y3Hsl, UCTIapeHHe, KUIIEHUE U KOHJICHCallus, TUIaBIeHNe
U KpUCTAJUIM3allis, HAIPAaBJICHHOCTb  TEIUIONEpPENAaud,  JJIEKTpHU3alMs  Tell,
HKBUIIOTEHIIMAIILHOCTD [TOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUYUHBI OT JPYTOi C
UCIIOJIb30BaHUEM MPSAMBIX HW3MEPEHMM, IpU 3TOM KOHCTPYMpPOBaThb YCTAHOBKY,
(UKCUpPOBaTh pe3ysbTaThl MOJYYCHHOH 3aBUCUMOCTH (DU3NYECKHUX BEIUYMH B BUJC
rpa¢uKoB C Y4€TOM aOCOIIOTHBIX IMOTPELIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

IPOBOJUTh KOCBEHHBIE HW3MEPEHUs (PU3MUYECKMX BEIMYUH, TPH 1TOM BBIOMPATH
ONTUMAJIbHBIA METOJ] M3MEpEHMs, OLCHUBAaTh aOCOJIOTHBIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHbBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
JKCIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAJIBHYIO  yCTAaHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U A€IaTh BBIBOJ, O CTaTyCE NPEIJI0KEHHON THIIOTE3BL;
coOuro/iaTh MpaBwiia 0€30IacHOrO TpyJa MpH MPOBEJEHUU HCCIENIO0BaHUNA B paMKax
y4eOHOI0 3KCIEepPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U INPOEKTHON
JEeSITEIbHOCTH C HCIHOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000py10BaHMUS;

pemaTth pacu€THhIE 3aJa4ud C SBHO 3aJaHHONM M HESIBHO 3aJaHHON (DU3UYECKOM
MOJIeJIbIO: HAa OCHOBaHMM aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (hH3HUECKON
MOJIeJIM, OTBedawlleld TpeOoBaHUSAM 3aJaud, HPUMEHATbh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJaThl (U3MUECKUX TEOpUH MpPHU  HCIOJIb30BAaHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH PACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHaJU3UpOBaTh pPE3yJIbTaThl U KOPPEKTHUPOBATb METO/bI
pelIeHus ¢ y4ETOM MOJIyYEHHBIX Pe3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 33/1a4M, TpeOyrolue NpUMEHEeHNs 3HaHUI U3 pa3HbIX pa3/iesioB
Kypca (M3MKH, a TaKKe HHTErpalMd 3HAaHUW U3 JPYrUX NPEeIMETOB €CTECTBEHHO-
HAy4YyHOI0 IMKJa: BBICTpauBaTh JIOTMYECKYIO ILIENOYKY pacCyKIEHHIl C Omopol Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIIUIIOB Pa0OTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIEr0 MHpPa, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
JEeSITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMH, C TO3MIMN
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAHNH, a TaKXKE pPa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUH HAyKH U
TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTh pa3iIM4HbIe CIOCOObI paboThI ¢ HHpOpMAIEel GU3NYECKOTO COAEPIKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpU  3TOM



UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJOTMM U1  IIOUCKA,
nepepadOTKM M TPeAbsABICHUA Y4YeOHOW M HAy4YHO-TIONMYJISIpHONW HH(pOpMaruy,
CTPYKTYPHPOBAaHUSI M HMHTEPIpETauud HHEPOpPMALNU, TONYUYEHHOH W3 Pa3TUYHBIX
UCTOYHUKOB, KpDUTUYECKH aHAJIM3UPOBATh MOIy4aeMy0 HH(MOPMALIMIO 1 OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHMM, TaK M Ha OCHOBE aHalu3a
HCTOYHUKA HHPOPMALIUHY;

OpPOSIBJIATH OPraHU3allMOHHbIE M TI03HABATENIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TPOLECCE BBHIMOJIHEHUS IPOSKTHBIX W Y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B IrpyNIle C HCHOJIHEHHWEM pa3IMYHbIX COLMUAIBHBIX POJeH, IIIaHMPOBAThH
paboTy TIpyMnibl, PpaUOHAIBHO PpACHpPEAEssATh JAEATENBHOCTh B HECTAHAAPTHBIX
CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh BKJIAJ Ka)XJOT0 U3 YYACTHUKOB IPYIIIbI B pEIIEHUE
paccMarpuBaeMoi poOJIEMBI;

IOPOSBIATE MOTHUBALMIO K Oyaymed mnpodecCHOHANBbHOM — JEATENbHOCTH 110
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny obydenus B 11 knacce npeIMETHbIE pe3ysibTaThl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y OOYYAOLINXCS YMEHUH:

MOHUMATh POJb (U3UKH B HIKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ATHYECKON cdepax ACITeIBHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKOM JESITEIBHOCTH YEIO0BEKA U
JalbHEHIIEM  HAYyYHO-TEXHMYECKOM  Pa3BUTHH, 3HAYEHHE  OIMCATEIbHOM,
cUCTeMaTH3UpYIoIel, OOBSICHUTENbHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoi
TEOPUM — DIJIEKTPOJMHAMHUKH, CIECLUAIBHOW TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOU
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MECTO (PU3MYEeCKONM KapTHUHBI MUpa B OOIIEM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IIPUPOJE;

pasnnyath yCIOBHUA MNPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KOJIeOaHMs, MaTeMaTH4YEeCKUM MAasTHUK, WACaJbHBIH IPY>KUHHBIN
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCANIbHBIN KOoleOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIEJIel aTOMa, aTOMHOI'O A/Ipa ¥ KBAHTOBOW MOJEIIN CBETA;

pasnnyath YCIOBUS (TpaHMIbI, OONAacCTH) NPUMEHMMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHAAMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTb
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLECCHl U SIBJICHMS, UCIOIB3YS
OCHOBHBIE TIIOJIO)KCHHMSI U 3aKOHBl DJIEKTPOAVMHAMUKM M CHELUUaIbHOM TEOpUHU
OTHOCUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsja, cuia Amrepa, cuiia
JlopeHua, 3aKOH »IEKTPOMAarHUTHOM WHAYKIWH, mpaBwio Jlenma, cBsizp JI/1C
CaMOMHAYKIUU B DJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTbIO M3MEHEHUS CHUIIBI
TOKa, MOCTYJIaThI CIIEUAIbHON TEOPUU OTHOCUTEIbHOCTH DWHIITEHHA);
AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCH U SIBJICHUS, UCTIOIb3YsI OJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHa A1 hoTOr(deKTa, MepBblid U BTOPOM
nocTyjiaTel bopa, mpuHIMIT COOTHOIIECHHs HeompeaenéHHocTen [ elizendepra, 3aKOHbBI
COXPAHEHHU 3aps0BOT0 U MacCOBOTO YHCEN U JHEPIUU B SNEPHBIX PEAKLHIX, 3AKOH
paZoaKTUBHOIO pacnaja);



OIKCHIBATh (PU3MUECKHUE TPOIIECCHI U SBICHHSI, HCIIOB3Ys BEIMYHHBI: HAMPSHKEHHOCTH
ANEKTPUYECKOTO  TOJIS, MOTEHIMA  JJIEKTPOCTATUYECKOrO  TOJsS,  Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAS CHJIA, WHIYKIUS MAarHUTHOTO TIOJIsi, MarHUTHBIN
NOTOK, cuia Awmrepa, HWHIYKTUBHOCTb, 3JEKTPOJBMKYIIAs CHJIA CAMOMHIYKIIHH,
SHEPrusi MArHUTHOTO TIOJIsi MTPOBOJHUKA C TOKOM, PEISATUBUCTCKHA MMITYJIbC, ITOJTHAS
SHEPrHs, SHEPTHs MOKOsI CBOOOHOM YaCTHIIbI, YHEPTUS U UMITYJIbC (POTOHA, MAacCOBOE
YHCII0 U 3apsi Aapa, SHEPTUS CBSI3H S1IPa;

OOBSICHATH OCOOEHHOCTH TPOTEKAaHHUs (PU3MUYECKUX SBICHUH: SJICKTPOMArHUTHAsS
WHAYKIIHSI, CAMOMHIYKIUS, p€30HAHC, HHTepdepeHITUs BOIH, TUPPAKIUS, TUCTIEPCHUs,
MOJIHOE BHYTPEHHEE OoTpaxkeHue, (hoTodnekTpuueckuii apdekr (dhororddekr), anbda-
u Oera-pacnanbl  sjep, TaMMa-H3IydyeHHe  siaep, (U3UYECKUe  MPHHIUIIBI
CIEKTPAIIBHOTO aHAJIN3a U paboThI Jla3epa;

OTIPE/ICIIATh HANPABICHUE HHIYKIIMU MArHUTHOTO TOJISA MPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl Jlopena;

CTPOUTHh H300paKeHHEe, CO3JaBaeMOE€ IUJIOCKUM 3€pKajoOM, TOHKOW JIMH30U, U
PacCUUTHIBATh €T0 XapaKTCPUCTUKH;

NPUMEHSATh OCHOBOIOJIATAIOIINE aCTPOHOMHUYECKHE TOHSTHS, TEOPHHA W 3aKOHBI IS
aHamm3a W OOBSCHEHHS (PU3MUYECKUX MPOIECCOB, MPOMCXOIAIMIMX B 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEKIaJaKTHUYECKOW Cpeae; MABIKEHHS HEOECHBIX —Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHOM;

NPOBOJIUTHh HCCIICOBAHUE 3aBUCUMOCTEH (DPU3MYECKHX BEIUYHMH C HCIOJIh30BAHUEM
NPSIMBIX U3MEPEHUH, IPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3yJIbTaThI
MOJyYeHHOW 3aBUCHUMOCTH (HU3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4IETOM
aOCONIOTHBIX ~ TIOTPEIIHOCTEH W3MEpeHWH, JenaTh BBIBOABI TI0 pe3yJbTaTaM
UCCIIE/IOBAHMS,

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, TMPH ITOM BBIOHpATH
ONTUMAIIGHBIA METOJ] HM3MEpPEHHs, OIICHWBaTh AaOCOJIOTHBIE M OTHOCHUTEIHHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHUIl;

OPOBOAMWTH  OMNBITHI MO TPOBEPKE TMPEATOKEHHOW THUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OSKCIEPUMEHTAIbHYI)  yCTaHOBKY, aHAJIU3UPOBATh
MIOJTyYeHHBIE PE3YJIbTATHI U IEIaTh BBIBOJI O CTaTyCe MPEI0KEHHOW THITOTE3HI;
OTMCHIBATh METOJIBI TIOJyUEHUS HAYYHBIX ACTPOHOMUYECKIX 3HAHUN;

coOmo1aTh MpaBmiia 0€30MacHOTO TpyJa NMPH MPOBEACHWW HCCIEIOBAHWA B paMKax
y4e0HOT0 SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NeSITETPHOCTH C HWCIOJh30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB W JIaOOPAaTOPHOTO
000py10BaHMUS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HESBHO 3aJaHHON (u3mueckoi
MOJIeTIbIO: HAa OCHOBAaHWUM aHaIM3a YCIOBUS BHIOMpaTh (PHU3UYECKHE MOJIEINH,
OTBEUaIoIMe TPEOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIATHl  (PU3WYCCKUX TEOPUH TIPH HCIIOJB30BAHHH MAaTEMaTHYECKHX METOJIOB
pelleHus 3ajaad, TMPOBOJUTH pacu€éThl HA OCHOBAHWHM HMMCIOIIMXCS JIaHHBIX,
AHAIM3UPOBATh PE3YNbTAaThl M KOPPEKTUPOBATh METOJBl PEHICHHS C YYETOM
MOJTyYEHHBIX Pe3yJIbTaTOB;

peliaTh KaueCTBEHHBIC 3a7auu, TpeOyIole IpUMEHEHUs 3HAaHUIH U3 Pa3HbIX Pa3/IeyioB
Kypca (DU3WKH, a TakKe WHTETpAllMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-



Hay4YHOT'O IMKJIA: BBICTPaMBATh JIOTMUYECKYIO LIEMOYKY PpacCyXkJIEHHHl ¢ omopod Ha
U3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUUYECKUX MPOLECCOB;
IPUBOAUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKHd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIEro MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI1;

aHaJIM3UpOBaThb W  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNIOBEeKa, CBA3aHHOW C (U3MUECKUMH IPOLECCaMU, C MO3ULIMH
9KOJIOTUYECKOM 0€3011aCHOCTH, IpeCcTaBIeHUN 0 panroHaIbHOM
[IPUPOJIONOIL30BAHUH, a TAKXKE pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIErO pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSATh pa3IuyHble CIIOCO0bI PaboThl ¢ HH(popManuel (U3NIECKOTr0 COAepKaHUs C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMM Ul  IIOUCKa,
nepepabOTKH H TPeAbsABICHHUA Y4YeOHOW W HAyYHO-TIONMYJISIpHOW HH(OpMauy,
CTPYKTYPHPOBAaHUSI M HMHTEPIPETalud WH(POPMALNHU, IONYUYCHHOH W3 Pa3TUYHBIX
UCTOYHUKOB, KpPUTUYECKH aHAJIU3UPOBATh MOJIy4aeMy0 HH()OPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHWH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA MHPOpMALUY;

IPOSBISATh OPraHU3ALMOHHBIE M  IO3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIBbHOIO
IpPUOOPETEHUs] HOBBIX 3HAHWUW B TPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Y4eOHO-
HCCIIEIOBATEIbCKUX paboT;

paboTaTh B TpyMIe C WUCHOJIHEHHWEM pa3IMYHbIX COLHUAIBHBIX POJeH, IIIaHMpPOBATh
paboTy TIpynmbl, paUOHAIBHO PACHPENENATh JEATENbHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJlcKBaTHO OLIEHMBATh BKJIAJ Ka)KIOIO U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALMIO K Oyaymed mnpodecCHMOHATBbHOM — JeATENbHOCTH IO
CHELHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/, IIO3HAHMSI IIPUPOIBI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 Craruka TBEpAOIO TENa 5
2.4 3aKOHbBI COXpaHEHUsI B MEXaHUKE 10
Hroro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUNHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15
3.2 Tepmoannamuka. TernoBble MalIMHBI 20
33 ArperaTtHble cocTosiHUS BenecTBa. DazoBbie 14 1
nepexoabl
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpruYecKoe nosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazneny 54
Pa3znen 5. PU3HYECKUM TIPAKTUKYM
51 | du3nYecKuil IPaKTUKYM 16 16
Hroro mo pazneny 16
PeszepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunMeHnoBaHue pa3feioB H TeEM nudpoBwIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bceero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJJUHAMUKA
1.1 MaruunTtHoe nose 14
1.2 DJIEeKTpOMarHuTHas MHIYKIUS 13 1
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexannueckue KoeOaHus 10
2.2 DJEeKTpPOMarHUTHBIC KOJICOaHUs 15
23 MexaHuueckre U JIeKTPOMarHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro mo pazneny 60

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazneny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHo-BOJIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPUIUKU 12
Hroro no pazneny 12
Pazzen 6. PUSHUYECKHAN MPAKTUKYM
6.1 ®uznyeckuil NpakTUKyM 16 16
Htoro no pazneny 16
Pazgen 7. OBOBIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITA 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
®dusnka — pyHIaMeHTalIbHas HayKa O
by Y 1 0 0 1.09.23
pHUpOJIe
Hayunbrii MeTo MO3HAHUST U METOEI
Y - 1 0 0 4.09.23
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
DKCIIEPUMEHT U TEOPHS B MPOIIECCe
no3HaHus mpupoel. Habmonenue u 1 0 0 5.09.23
IKCIIEPUMEHT B (PU3HKE
Crioco6b! u3MepeHus (PU3NYECKUX BETUYUH 1 0 0 6.09.23
AOcomoTHAS U OTHOCHUTEIIbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 0 0 7.09.23
BEJIMYHMH
MonenupoBanue B pusnke. Posb u MecTo
W3UKH B (DOPMHUPOBAHUU COBPEMEHHOM
usiict B GOpMHP P . 1 0 0 8.09.23
HAyYHOW KapTUHBI MUPA, B TPAKTUICCKON
NEeATeIFHOCTH JIFOAeH
Mexanundeckoe aBrxenue. Cucrema
orcyeTa. OTHOCHUTEIBHOCTh MEXaHUYECKOTO
1 0 0 11.09.23
nerkeHus. [Ipsmas u oOpaTHas 3a1a9n
MEXaHHKH
Paaunyc-BekTop MaTepuaabHON TOYKH, €T0
Y b MaTEp ’ 1 0 0 12.09.23

IMMPOCKIMU Ha OCU KOOpAHUHAT. TpaeKTopm{.




[Tepememienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduueckoe onncanre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHHUS

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Penrenue 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM yCKOPEHUEM

13.09.23

14.09.23

15.09.23

12

I'paduueckoe onucanue npsIMOINHEHHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

16.09.23

13

14

15

16

CBo0Oo1HOE MajicHUE. Y CKOPEHHE
CcBOOOIHOTO MaJeHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBmxeHue Tena, OpOIIeHHOTo MO YIJIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxKeHue 1o
OKPYXHOCTH. YTJI0Bas U JMHEHHAsA
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
yCKOpEeHHue

KonTpomnpHas pabota mo Teme
"Kuuemartuka"

18.09.23

19.09.23

20.09.23

21.09.23

17

Ilepsiif 3akoH HproToHa. HEpIManbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anunes.

22.09.23




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTByromas cuia. Bropoit

18 25.09.23
3akoH HproTrona. Macca
BzaumoneiictBue Ten. TpeTuii 3akoH

19 A P 26.09.23
HrroTona
IIpuanun cynepno3unuu cuil. Pemenne

20 pHHIL yuep I 27.09.23
3a/1a4 Ha IPUMEHEHHE 3aKOHOB HboTOHA
3aKOH BCEMHUPHOIO TATOTCHHUS.

21 OKBHUBAJICHTHOCTH I'PAaBUTALIMOHHON 1 28.09.23
MHEPTHOU MaccChl
Cuiia TSKECTH ¥ YCKOPEHUE CBOOOIHOIO

22 YEROP A 29.09.23
ageHust
JIBrokeHre HeOSCHBIX TEI M MX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 2.10.23
KOCMHUYecKasi CkopocTb. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 3.10.23
Cuna tpenus. [Ipupona u BUIBI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C 4.10.23
Y4ETOM CUJTBI COTIPOTHUBIICHUS CPEJIBI

aBJIeHHe. [ MApOCTATUYECKOE TaBIICHHUE.

26 A P A 5.10.23
Cuna Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.

27 [ToctynaTenbHoe U BpaliaTeabHOe 6.10.23
JBMYKCHHE TBEPAOTO TeIa
MOMEHT CUIIBI OTHOCUTEIIFHO OCH

28 9.10.23
BpaieHus. [lnedo cubl
CrnoxxeHue Cuil, IPHIOKEHHBIX K TBEPIOM

29 P PAOMY 10.10.23

teiy. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO TeJa. Buabl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{[uHamuka.
Cratuka TBepaoro rena"

11.10.23

12.10.23

32

HNMnynec MaTepuabHOM TOUYKH, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CHUCTEMBI MaTepUaANIbHBIX TOUEK. Teopema o
JBUKCHUM LIEHTPA Macc

13.10.23

33

NmMnynbsc cusbl 1 M13MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTnBHOE OBMKEHIE

16.10.23

34

35

MoMeHT uMITyJibca MaTepUaIbHOW TOUKH.
[IpencraBienue 0 COXpaHEHMM MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX MMOJIAX

Pemenue 3amau

17.10.23

18.10.23

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemerieHnu. ['papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIbL. MOIIIHOCTH
CHJIBI

19.10.23

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHON TOUKH

20.10.23

38

39

[ToreHnnanbHbIE U HENOTEHIIUAIBHBIE
cuibl. [loteHnmanbsHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIMOTCHIMAJIBHBIX CHUJI C

23.10.23

24.10.23




W3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYeCKOM SHEpIruun

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepuymm s uaeanbHOU 25.10.23
KUJKOCTH

41 KoHnTtposbHas padota no"TeMe "3aKOHBI 96.10.23
COXPAHCHUS B MEXaHHUKE
Pa3BuTHe npeacraBneHuii o mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT. 27.10.23
Huddys3usa. bpoyHOBCcKOE IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUJIKUX U

43 TBEPJBIX Te. XapaKTep JBHKCHUS U 6.11.23
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pazMepsl MOJIEKYJ (aTOMOB).

44 KomnuectBo BemectBa. [locrosinnas 7.11.23
ABoraapo

45 Temneparypa. TerioBoe paBHOBeCHE. 8.11.23
[lIkana [enbcust

46 Pemenue 3amau 9.11.23

47 HUneanbueiii ra3. ['a30Bble 3aKOHBI 10.11.23

48 Ypasaenue Menneneesa-Knaneiipona. 13.11.23
Pemenue 3anau

49 AOcomroTHas TeMriepaTypa. 3aKoH 14.11.23
HanproHna

50 N3ormporieccsl B uaeanbHOM rase ¢ 15.11.23
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npencraBneHue 16.11.23




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHeHue MKT

Pentenue 3anau

17.11.23
20.11.23

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOW dHEPruei nocTynaTeabHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHL]

21.11.23

55

56

OO0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbnas pabota nmo Teme "OCHOBBI
MKT"

22.11.23

23.11.23

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBui uist T/ cuctemel.
Breninue v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/I cucTeMbl Kak CpeIHUE
3HAYCHMS BEJIUMYMH, OIMCHIBAIOIIUX €€ HA
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOJUHAMUKH.

Camonpoun3sBodnbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

24.11.23

27.11.23

59

Moaens naeansHOTO rasa B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

1.12.23

60

61

VYpaBuenue Menneneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPTUU
Bripaxenue a1 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'O MICAJIbHOIO T'a3a.

4.12.23

5.12.23




KBazucraruueckue u HeCTaTUUCCKHE
IIPONLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Brrancnenue paboThl o rpaduky mporecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Hepruun TJI cucremsl 6e3
coBepIIeHHs paboThI

KOHBCKHI/IH, TCIIOIIPOBOAHOCTD,
H3JTYy4YCHUC

6.12.23

7.12.23

8.12.23

65

KommaectBo Teninorel. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOIJINBA

11.12.23

66

67

68

Pacuér konmyecTBa TEIIOTHI IPH
TerIonepeaye

[TonsiTre 06 agnabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl
U3MEHEHUS BHyTpeHHEHN dHepruu T/1
CHUCTEMBI

12.12.23

13.12.23

14.12.23

69

Bropoii 3ak0H TepMOAMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoOpaTUMOCTh MPUPOTHBIX
IIPOLIECCOB

15.12.23

70

71

[TpyuHIMIIBI AECTBHS TEIJIOBBIX MAIIWH.
KII

MaxkcumanbsHoe 3HaueHue KITM, I{uxn

18.12.23

19.12.23




Kapno

72

73

Penrenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBLIX aBUrareincii. TermioBoe
3arpsi3HEHHUE OKPYKAIOIIEH Cpe bl

20.12.23

21.12.23

74

75

76

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110
teme "Tepmonunamuka. TernnoBbie
MaIIuHe!"

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

22.12.23

25.12.23

26.12.23

77

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeIuioTa
napooOpa3zoBaHus

27.12.23

78

HacplinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.
KauecTBeHHas 3aBUCUMOCTB IUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTH

28.12.23

79

Brnaxxnocts Bo3myxa. AOCOIOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

29.12.23

80

81

Pemenue 3amau

TBépnoe Teno. Kpucramnmueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

9.01.24

10.01.24

82

[InaBnenue u KpucTauM3auus. Y geiabHas

11.01.24




teruioTa riasienus. CyOnumarus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmariuii

TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX Te. AHTAPMOHHU3M TETJIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoax

12.01.24

15.01.24

16.01.24

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

17.01.24
18.01.24

88

IToBepxHOcTHOE HaTsKEeHHE. KanmisspHabie
aBJieHUd. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTBIO KUJAKOCTH. Dopmyria
Jlannaca

19.01.24

89

90

91

92

O0001eHre U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®a30BbIe IEPEXOIbI"

KonrtponbHas padora no reme "ArperaTHbie
coctosiHus BenecTBa. @a3zoBbie mepexoan”

DneKTpu3anus Tei U e€ MposiBICHUSL.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJyITPOBOJHUKHI

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

22.01.24

23.01.24

24.01.24

25.01.24

93

BzaumoperictBue 3apsnoB. Toueunbie
3apsiabl. 3akoH Kynona

26.01.24




94

Pemenue 3amau

29.01.24

95

96

97

Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.
[TpoOHebIi 3aps. JInHuKM HANPSHKEHHOCTH
aNeKTpudecKoro nois. OqHopoIHOe
ANEKTPUUYECKOE T10JIe

IToTeHuanbHOCTh QJICKTPOCTATHYCCKOI'O

nojs. Pa3HOCTh MMOTEHIIMAJIOB U
HaIIPsAKCHUC

30.01.24

31.01.24

1.02.24

98

[TorennumanbHas 3HEpTUs 3apsaa B
ANEKTpocTaTuuecKoM rose. [lorennnan
3JIEKTPOCTATUYECKOTO MOJIS

2.02.24

99

100

101

CBs13b HANPSKEHHOCTH TIOJISI U PA3HOCTH
MOTEHINAJIOB IS 3JIEKTPOCTATUYECKOTO
TTOJIA

[IprHIMI Cynepro3UIINU AIEKTPUUECKUX
mojeu

Pemenue 3agau

5.02.24

6.02.24

7.02.24

102

103

104

[Tone Toueunoro 3apsaa. [loxe paBHOMEpHO

3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY

urapa. [Tose paBHOMEpPHO 3apsKEHHOM
OECKOHEYHOU IUIOCKOCTHU

HpOBO}]HI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

Ycaopue PaBHOBCCHUA 3apsa10B

8.02.24

9.02.24

12.02.24

105

JII/IBJ'IeKTpI/IKI/I " IOJIYIIPOBOAHHUKHU B
OJICKTPOCTATUYCCKOM I10JIC

13.02.24




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTOCKOTO 14.02.24
KOHJICHCATOPa

107 [TapamiensHOE coeTMHEHNE KOH/IEHCATOPOB 15.02.24
ITocnenoBarenbHOE COETUHEHNE

108 g A 16.02.24
KOHJICHCATOPOB

109 DHeprus 3apsHKSHHOT0 KOHIACHCATOpa 19.02.24

110 Pemenue 3amay 20.02.24

BIDKEHHE 3aPsDKEHHON YaCTHIIEL B

111 A P t 21.02.24
OJIHOPOIHOM 3JICKTPHUYECKOM I10JIe

112 Pemenue 3amau 22.02.24
O00011IeHNE U cUCTEMATU3alMs 3HAHUN 10

113 - i 22.02.24
TeMe "DIEKTPUIECKOE T10JIe
Kontpoabnas padora 1mo TemMe

114 +OHTP P ) 26.02.24

DneKTpruYecKoe moJie

Cuna toka. ITocToSIHHBIN TOK. Y CIIOBUSI

115 CyIIIECTBOBaHUS TOCTOSTHHOTO 27.02.24
AIIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C 28.02.24
3akon Oma i1 y4acTKa LEMH.

117 Ly i 29.02.24
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCHMOCTh COMTPOTUBIIEHUS OJJTHOPOTHOTO

118 MIPOBOJIHUKA OT €0 JIJTMHBI U TIIOIIA TN 1.03.24
MOTIEPEYHOTO CCUCHUS
VenpHO€e CONPOTUBIIEHNE BELIECTBA.

119 A P B 4.03.24
Pemienue 3agaa
ITocnenoBarenpHOE, MapauIETBLHOE,

120 8 > 18p 5.03.24

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX

121 1 0 0 6.03.24
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau 1 0 0 7.03.24

123 PaboTa snekrpruyeckoro Toka. 3aKoH 1 0 0 203.24
Hoxoynst —Jlenna

124 Pemenue 3amau 1 0 0 11.03.24
MOITHOCTP JIEKTPUUYECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1 0 0 12.03.24
pesucrope

126 Pemenue 3amay 1 0 0 13.03.24

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE 1 0 0 14.03.24
HCTOYHHKA TOKa

128 3akoH Oma z[n;vl MOJTHOM (3aMKHYTOI) 1 0 0 15.03.24
AIEKTPUUYECKOM 11eTn

129 Pemenue 3amau 1 0 0 18.03.24

130 MoIHOCTh UCTOYHHKA TOKA 1 0 0 19.03.24

131 KopoTkoe 3ambIkaHue 1 0 0 20.03.24

132 Konnencarop B 11enu moCTOSHHOTO TOKA 1 0 0 21.03.24

133 Pemenue 3amau 1 0 0 22.03.24

134 Pemenne BaI[aiI o T"eMe ITocTossHHBIHN 1 0 0 99 03.24
AIEKTPUYECKUH TOK

135 Permtenne 3a)1a11 110 T"eMe IMocTostHHEBIH 1 0 0 3.04.24
AIIEKTPUIECKUI TOK

136 Pemenne Sallatl o T"eMe ITocTossHHBIHN 1 0 0 4.04.24
AIIEKTPUIECKUI TOK

137 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 1 0 0 8.04.24

teMme "[loCcTOsIHHBIN 31eKTpUuuecKuid ToK"




138

KonTtponbHast pabora o Teme
"IlocTOSIHHBIN ANEKTPUUECKUN TOK"

9.04.24

139

140

141

DeKTpuvecKas IpOBOJUMOCTD Pa3InYHbBIX
BEIIECTB. DIEKTPUYECKHI TOK B METaJLIaX. 1
CBepxnpoBOUMOCTb

DJIEKTPUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIIN3a

DneKTpuueckuil Tok B razax. [lnasma 1

10.04.24

11.04.24

12.04.24

142

143

DJIEKTPUIECKUH TOK B BaKyyMe.
BakyymHbie mpuGopsI

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOJAHUKAX

15.04.24

16.04.24

144

145

[omynpoBoAHUKOBBIE TIPUOOPHI

Du3HYeCKU IPAKTUKYM I10 TEME
"M3mMepeHune cuiibl TOKa U HAMPSIKEHUS B
L[ENH MOCTOSIHHOTO TOKa MPHU MOMOILU
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" unn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MTPU
MOMOIIY KOMITBIOTEPHBIX AATYUKOB"

17.04.24

18.04.24

146

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHrne HepaBHOMEPHOTO JIBMKEHUS C
LIEJIbIO OIIPENIEIICHNs MTHOBEHHOMN
ckopoctH"

19.04.24

147

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl pu 1
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM

22.04.24




IBWKEHHUH 110 HAKJIOHHOH IIIOCKOCTH' MIIH
"HccnenoBanre 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"3Mepenune yCKopeHHsi CBOOOIHOTO
najgenus” win "M3ydenue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

23.04.24

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHue IBUKEHUS TeJa TI0 OKPYKHOCTH
C IIOCTOSIHHOM IO MOJYJIIO CKOPOCThIO" MiIH
"HccnenoBaHue 3aBUCUMOCTH NIEPHOAA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

24.04.24

150

151

152

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IpY ABMKEHUH OpycKa M0 HaKJIOHHON
mwiockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUXKEHHUs Opycka
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Pu3n4eCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
unu "M3yueHne NBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
JIErKkuu OJIoK"

Pu3N4eCKUu IPAKTUKYM 110 TEME

25.04.24

26.04.24

29.04.24




153

"N3mepenue kodpuienTa TpeHus no
BEJIMYMHE YTII0BOr0 KO3 uiimenTa
3aucuMocT FTp(N)" mnm "UccnenoBanue
JBUXKEHHS OpycKa [0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
Tpenust" win "M3yuenue nBUKEHUs Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKuil MPakTUKYM 0 TeME
"UccnenoBanue ycnoBui paBHOBECHUS
TBEP/OrO Tella, UMEIOIIETO OCh BpaleHus "
win "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" wiu "HU3ydenue
YCTOMYMBOCTHU TBEPJIOTO TEJA, UMEIOILErO
TJI0IAJh OTIOPHI"

30.04.24

154

155

Du3nYeCKU IPAKTUKYM I10 TEME
"N3mMepeHune uMIyibca Tena mno
TopMo3HOMY ITyTH" 1in "M3mepenne cuiibl
TATH, CKOPOCTU MOJIEIIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TSru" unm "CpaBHeHUe
WU3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" ninu "HccnenoBanue coxpaHEHUs
MMITyJIbCA TIPU YIIPYTrOM B3auMoencTun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Du3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE
udpoBoii taboparopun)” unu "H3yuenue
M30X0pHOoro npouecca" win "U3yuyenue

2.05.24

3.05.24




n3o00apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHON TenI0EMKOCTU" U
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "HMcciaenoBanue
aguadatHoro nporecca” wim "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPbI KUTICHUS
JKAOKOCTER"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapeHUs
)uakocren" win "M3mepenue yaenbHou
TEIJIOTHI IJ1aBiIeHUs Jbaa" win "U3yuenue
CBOMCTB HAaCBIIIEHHBIX apOB" MU
"N3mepeHune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIlEHKa MacChl MapoB B
nomenieHun". 3mepenue koddduimenta

MMOBEPXHOCTHOT'O HATSAXKCHUA

6.05.24

7.05.24

158

159

Du3nYeCcKu IPAKTUKYM I10 TEME
"HaGmtoienre npeBpalieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3IydeHus ceeroauona’ wim "M3yyenue
MPOTEKAHUA TOKA B LIETH, COJEPKAIIEH
KoHAeHcarop" wim "PacnipeneneHue
Pa3HOCTH MOTEHLIMAJIOB (HANPSKEHUS ) IPU
MOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

Du3nyecKui MPaKTUKYM 110 TEME

8.05.24

8.05.24




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHUS
pesuctopoB” win "M3MepeHue yieabHoro
COTPOTHUBIICHHUS MPOBOJIHUKOB" HIIH
"WccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIaMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue anekTponausa’ wim
"H3mepenue 3apsiia OJJHOBAJIEHTHOTO HOHA"
nnu "UcciaenoBanne 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU auoaa"

PesepBusiit ypok. O6o0mieHue u
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"Kunemartuka"

PeseprubIil ypok. O60011eHNE U

CHUCTEeMaTH3allMsl 3HaHUH 10 TeEMe
"Ilmaamuka"

13.05.24

14.05.24

15.05.24

163

PeseprubIil ypok. O60011eHNE U
cucreMarusanusa 3Hagui mo teme "CraTtuka
TBep0ro Tena'

16.05.24

164

165

166

Peseprubrit ypok. O6001eHNE U
cHUCTeMaTU3alus 3HaHUI M0 TemMe ""3aKOHbI
COXpaHEHUs B MeXaHUKe"

PesepBHslit ypok. O0001IeHHE U
cucTeMarusausa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KMHETUYECKON TEOpHUH"

PesepBHsiit ypok. O0001IeHuE U
cucreMatTu3sanus 3HAHUH 110 TEME

17.05.24

20.05.24




"Tepmonunamuka. TennoBbie MaTuHbL"

PesepBHbIil ypok. O6001IeHNE 1
167 cUCTEeMaTH3alus 3HaHUH 110 TeMe 1
"ArperaTHble COCTOSIHUSI BELLIECTBA.

®dazoBble Iepexoan"

PesepBHbIil ypok. O6001IeHNE 1
168 CUCTEMATHU3ALNA 3HAHUH 110 TEME 1
"JnexkTpuueckoe mose"

PesepBuelit ypok. O6o01eHue u

169 cUCTEMATH3alUA 3HAHUH 110 TEME 1
"ITocTOSIHHBIN AIEKTPUUECKUN TOK"

21.05.24

22.05.24

23.05.24

PesepBHeIit ypok. O000IICHNE U
170 cucreMarus3anus 3gaguii 1o reme "TokH B 1
pa3JIMYHbBIX cpenax"

24.05.24

IIpomexxkyTouHas arrecranus. Y4er
pe3yIbTAaTOB TEMATUYECKUX MTPOBEPOUHBIX
pabot

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16
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