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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢enepanpbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBAaTEIIbHOCTE U3YYEHHSI TEM U Pa3JesioB y4eOHOIro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
nporecca, BO3PAacCTHbIX ocoOeHHOocTed oOywaromuxcsa. [Iporpamma mno Qusuke pgaér
IpPEICTaBICHNUE O LIENAX, COAEP)KaHUM, oOIIel cTparerud oOy4eHMs, BOCHUTAHUSA M PA3BUTUSA
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yrilyoJEHHOM YpOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aJauul
npo¢eCCHOHATBLHON OPHEHTALMM, HAlpaBJI€HO Ha CO3JIaHUE YCIIOBHM JUIsl MPOSBICHUS CBOUX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo QusmMke OnpenensioTcs IUIaHUPYEeMble pe3yJbTaThl OCBOEHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToa0I0rnuecKo OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JMYHOCTHBIM, METANpPEeIMETHBIM M MPEIMETHBIM pe3yibTaraM OOydarommxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IESATEIHOCTHBIN MOAXO.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «DOu3uKa 1o rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBACT TBOPUECKYIO WHHUIIMATUBY Yy4yUTelIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pPEaM3alUd PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IPH YCIOBHUM COXPAaHEHUs 00s3aTebHOMN
YacTH COZIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPUPO/bI, BHICTYNAsl B KaUeCTBE y4eOHOTo
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB U SIBICHUN, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnoiab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenniio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TOJIYYEHHS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. W3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHATh HaAy4YHbIH METOJ MO3HAHUS IIPU BBITOJHEHUHM UMH YU4EOHBIX UCCIIEI0BaHUM.



B ocHOBy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs TOJOXKEH PsJl UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJCPKUT MaTepuall U3 BCEX pa3lesloB (PM3UKHU, BKIIOYACT KaK BOIPOCH! KIACCUYECKOH, Tak U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuszayuu. EE peanuszanys npeanogaraeT UCIoIb30BaHUE T'YMaHUTapHOTO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢Gusuku  yrayOon€HHOTO — ypOBHSA
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3YyYEHHBIX TEOpUH U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3rxonocuzayuu peanusyercs IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEP)KaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOM Oe30MacHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pusuky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAEHCTBYIOLIEro (axrtopa
yuebHoro mpouecca. [lnsg yrayOGn€HHOro YpoOBHS — 3TO CHUCTEMa CaMOCTOSITENbHOIO
YUEHHUYECKOr0 3KCIIEPUMEHTa, BKIJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHHUYECKUE OMbITHI IpU
U3y4eHHUM HOBOI'O MaTepuala, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui (pU3MIECKOro MpakTHuKyma. B mepBom ciydyae MpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaX/IOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
1a0opaTOpHBIX paboT, KOTOpPbIE MPOBOJAATCS B Mpoliecce u3ydeHus paszena (temsl). [Ipu sTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTO KCIEPUMEHTa, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM ITepedHeM. BbIOop TeMaTuku JUist 3TUX BUJIOB YUYEHUUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU oOpa3oBaTeNbHOrO Ipolecca MCXOnAs W3
O0COOEHHOCTEHl MOYPOYHOrO TIUIAHUPOBAHMA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOoM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH MNpsIMbIE M KOCBEHHbBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAaHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PEMICHUIO PAaCUETHBIX W KadeCTBEHHBIX 3amad. [Ipu aTom
JUI Pacu€THBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jiesia Kypca, TaK U MHTErpupys NMpUMEHEHUE 3HAHUU U3 pa3HbIX pasnenoB. [lns
Ka4eCTBEHHBIX 3a/ad TMPHOPHTETOM SIBJISIFOTCS 3alaHusi Ha OOBsICHEHWE/TpeacKa3aHue
NpoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKkoil Moienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpedoBanusmu DPI'OC COO k MarepuaqibHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmiero oOpa3oBaHMs JOJDKEH H3y4yaThcs B YCIOBHAX IPEIMETHOro kabunera. B kabunere
(GHU3UKH JOIHKHO OBITH HEOOXOJUMOE JTA00PAaTOPHOE 00OPYIOBAHHUE ISl BHIIOIHEHHS YKa3aHHBIX
B IIporpamMMe 1o (U3UKEe YUCHHYECKHUX OIBITOB, Ja0OPATOPHBIX PadOT M PabOT MPAaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHHUMAJIBHOM JI0CTaTOYHOCTH M OOECIIeYMBACT ITOCTAaHOBKY IEPEUUCICHHBIX B MPOrpamMMe I0
¢u3MKe KIIOUEBBIX IEMOHCTpPAlMK JUIS WCCIEOBAaHHMSA H3y4aeMbIX SIBJICHUH W IIPOIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHUE JJISl YYCHHMUYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIeUuMBAcTCsl B pacyére OJHOrO KOMILIEKTa Ha IBYX
oOyvarommxcs. TemMarndeckne KOMIUIGKTHI JIaOOpAaTOPHOTO OOOPYAOBaHUS MJOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CHCTEM B BHJIE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIEJSIMU M3y4eHUs PU3MKHU B 00111eM 00pa30BaHHUU SBIISIOTCS:

dopMupoBaHUE HHTEpECA U CTPEMIICHHUS 00YYaIOMINXCsl K HAYYHOMY M3YYEHHIO TIPUPOIbI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHWH O HAYYHOM METOAE TMO3HaHUs U (OpMHUpPOBAHHE
UCCJIEI0BATEIbCKOTO OTHOLICHUS K OKPYKAIOIUM SIBJICHUSIM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHUSI KaK pe3ylbTara M3Y4YEHHs OCHOB CTPOCHHUS
MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (PH3HKH;

dbopmupoBaHue YMEHHI OOBSICHATH SIBICHUS C MCIOIB30BAHWEM (PH3MUECKUX 3HAHUH U
HaY4YHBIX JIOKa3aTeIbCTB;

dopMupoBaHHE TNPEACTABICHHH O PONM (PUMKU JUIS Pa3BUTHs APYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX chepax Oyaymiell mnpodeccnoHanbHOMN
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, IMOArOTOBKA K JaibHEHIIeMy OOy4eHHI0 B 3TOM
HalpaBJICHUH.

JocTkeHne STUX menell o0ecrieyrBaeTcsl pelieHneM CIEAYIONMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKHX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJISIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMHpoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B IIOBCEITHEBHOM KHU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3ajad, IOAPa3yMEBAIONINX CaMOCTOSTENIFHOE CO3/aHue (PU3MUECKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKHX OCHOB M IPHUHILHUIIOB JIEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJaMHU CaMOCTOSTENFHOTO TUTAHUPOBAHHS M TPOBEACHUS (HU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a M WHTEPIpETalnd WHPOPMAILUHU, OIPENEICHUsI JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysIbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHMH NPOEKTHO-HUCCIEI0BATENBLCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BuTHE MHTEpPEca K chepam nmpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBI ypOBEHb H3YyUEHHS
yueOHOro mnpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oOpa3oBaHUS BBIOMpPAETCS
00yYaromuMUCs, TUIAHUPYIOIIUMH MPOJOJDKEHHE O0pa30BaHMS IO CIENUAIBHOCTAM (DH3HKO-
TEXHUYECKOTO MPOdHUIISL.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B Hepento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemelii B mporpamMme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUIESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX PaboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Ousuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

Crioco0b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pu3ndeckux BeIU4UH (a0COIIOTHASE U OTHOCUTENIbHAS).

MonenupoBanue (Gpu3MUecKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEII0, UJIcaIbHAsl )KUKOCTh, HJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopus.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMHM COBPEMEHHOW HAydyHOW KapTUHBI MUpPa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHne cuiibl TOKa M HanpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IOMOILU
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usmuke. [Ipumepsl n3mepeHus GpuanIECKUx
BEJTMYUH IIPU MOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYEeCKOro JBrkeHus. Cucrema
oTCcY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUMU Ha OCH CHUCTEMbl KOOPAWHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKHA OT BPEMEHHU U UX TPAPUKHU.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MAaTEPUAIbHOW TOUKHU
OT BpEMEHH U UX TpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHUE MaTepHalbHON TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUAOMETDP, ABUKECHHE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE NepeIayl, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALINS KUHEMATHUECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0b! HcceJOBaHuUs IBUKEHHH.

Wnmroctpanyst npeaeabHoro nepexoaa U n3MepeHrne MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peEKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUS Tea, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHue nyTel, TPACKTOPHl, CKOPOCTEN JIBHMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPY PaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTANbHO. [IpoBepKa rUmoTe3sl 0 MpsiMOi
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXY JATbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHWs KOHHMYECKOTO MasTHHKA OT €ro
1apaMeTpPOB.

Tema 2. /lunamuxa.

[lepssiit 3akoH Hprorona. MHepuuanbHbie cucteMbl oTcuéra. [I[puHIMN OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEICICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

Bropoii 3akon HeroToHa 117151 MaTepralibHON TOUKH.

Tperuii 3akoH HproTOHA /111 MaT€pUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX T M HUX
cnyTHUKOB. 3akoHbl Kennepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CHUJIa TPEHUS TIOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCUMOCTbB OT CKOPOCTU OTHOCHUTEJIBHOTO JBUKECHUS.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuuUecKkrne YCTPOHCTBA M TEXHOJOIMYECKHE IMPOUECCHl: MOAIIUITHUKH, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIMAIBHBIX M HEUHEPIIUATBHBIX CHCTEMAax OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHONECHUCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACCHI TeNa
Ha €r0 YCKOPEHUE B HHEPIUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HUKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit skcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

H3mepenne paBHOAECHCTBYIOIICH CUJT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKCHHMS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKHUHYTOU Yepe3 JIETKHi OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXeHUsS Opycka [0 HAKJIOHHOM IUIOCKOCTHM C IEPEMEHHBIM
K03 PHUIIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaieHus. [lnedo cumbl. CroxeHue cui, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tela.

YcroitunBoe, HeycToiuMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEJBbHBIN
KpaH, peméryarble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBaHue KpOHIITEHHOB U pacdy€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONM TOUYKH, CUCTEMBI MaTepUalbHBIX TOYeK. L[eHTp Macc cucTtembl
MaTepuaibHbIX TOYEK. Teopema 0 JBMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 MI3MEHEHUE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT umnysnbca MaTepHanbHOM TOukH. lIpencraBieHne O COXpaHEHHMHM MOMEHTa
UMITYJIbCa B [IEHTPAIbHBIX MOJISX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHIIBL.

Kunernyeckass sHeprus maTepuaibHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKH.

[ToreHnnanbHble M HEMOTEHIMANBHbIE cuibl. [loTeHnuanbHas sHeprus. IlorennumanbHas
SHEprus ynpyro neGopMHpOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
napa (BHYTpH U BHe 11apa). Bropast kocMuyeckast CKOpocTb. TpeThsi KOCMUUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAHEHHS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHne 3HepTruu Teja MPU COBEPILICHUH PaOOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiyibca Tena o TOpMO3HOMY IyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepeHre KNHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. MoJesn CTpOEHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 00bSICHEHHE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenedl. Macca u pasmepbl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoranpo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopens wnIeanpbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOM TEOpHM: 4YacTHIBl Tras3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACHUCTBYIOT APYT C APYIOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpeicTaBieHle H30MPOIECCOB: 30TEPMA,
u30xo0pa, n3obdapa.

CBs3p MEXIy [aBJIEHUEM U CpPEAHEM KHHETUYECKOW DSHEpPrUel IOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJSIpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBs3bp  aOCONIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMHMYECKOW CHUCTEMBI CO  CpenHei
KMHETUYECKOW DHEPrueH MOCTYNaTEIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4Y€HUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEINIOBOTO PAaBHOBECHS MPU TEIUIOOOMEHE MEXIy
ropsiuei U X0JIOAHOW BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoro nporecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHHUE 3HAUYCHUS BEJIMYMH, ONMHUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YpPAaBHEHHI: YpaBHEHHUE
MenneneeBa—Knaneiipona 1 BbIpaX€HUE ISl BHYTPEHHEW SHEPIrUH. Y CIOBUS NMPUMEHUMOCTH
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOIIECCHI.

DOnemeHTapHas paboTa B TepMoAMHaAMUKe. Beruncienue padoTel o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTeMbl 0e3 coBepieHus padoTel. KoHBEKIHS, TETUIONMPOBOIHOCTD, H3TyUECHHUE.

KonuyectBo Temnorel. TemnoéMkocTh Tena. YaenbHas W MOJSpHas TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa CropaHus ToluMBa. Pacuér komudectsa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudecTBo TemiaoTel U padora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMHUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI IMPOXOIUT EIWHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOJMHAMUKHU JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO NEPENATh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. {ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl UCIOIb30BaHUs TEIUIOBBIX JBUraresnei. TerioBoe 3arpsi3HeHUe
OKpPY’KaroIlle cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOJWIBHUK, KOHIUIMOHED,
JTU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAHMEM TEIUIOBOIO HAacoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOITMBA AJIsl BEIPAOOTKH «TEILIOBOM) U 3JIE€KTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHEHHE YJENbHBIX TEIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KumeHwe. YenbHas TemioTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO TMapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTh TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUKOCTH.

BnaxxnocTts Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxkxarue. Casur. Moayns FOnra. ITlpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHMHA TEIJIOBOTO PACHIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXOax.

VYpaBHeHHEe TEMI0BOro OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHuueckue ycTpoiicCTBA M TEXHOJOTHYECKHME TMPOLECChl: KUAKUE KPUCTAILIbI,
COBPEMEHHBIE MaTepUabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSIKEHHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

N3mepenue yaenbHON TEIUIOTHI IIJIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IOMEIICHUU.

N3mepenne ko3 duirenra moBepXHOCTHOTO HATSHKEHHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIii Pe3MHOBOTO 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OJneKTpu3anus Tel U e€ MpOosIBICHUsA. DJIEKTPUUYECKUN 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAJIEKTPUKH U TOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps]. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3aKoH Kyona.

OnekTpuueckoe nose. Ero neiicteue Ha 31eKTpUUYeCKUe 3apsibl.

Hanpsoxk€HHOCTh  deKkTpudeckoro mojs. [IpoOHbid 3apsn. JluHUM HanpsHKEHHOCTH
ANIeKTpUYecKoro nosst. OHOPOIHOE FNEKTPUUYECKOE ITOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
NIEKTPOCTATUYECKOr0 Mouisd. CBsA3p HANpPsDKEHHOCTH IOJS M Pa3HOCTH IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0wémy mapa. Ilome paBHOMEpHO 3apsKEHHOM OECKOHEYHOM IUIOCKOCTH.
KaprrHbl mMHMN HANPSKEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAJI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKas IpOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DNeKTpo€MKOCTh  KOHACHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHure 3apsKEHHOW YaCTHUIIbl B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHUuecKkrne YCTpPOMCTBAa M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau fe
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DIIeKTpOoCcTaTUYECKas 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIONAAW  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsHKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGntonenue npeBpallieHusi 3HEPTUU 3apsSXKEHHOTO KOHJIEHCATOPA B SHEPTHUIO M3ITYUYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHUIUANOB (HANpSDKEHWs]) TIPU  MOCIEA0BATEIHLHOM
COEIMHEHUU KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYciioBUS  CyIIECTBOBAHMSI IOCTOSIHHOTO AJIEKTPUYECKOTO TOKAa. VICTOYHHMKM TOKAa.
Hanpsokenue U u DJ1C E.

3akoH OMa il yyacTKa LEMH.

DJIEKTPUUYECKOE  CONMPOTHUBJICHUE.  3aBUCUMOCTb  COMPOTHUBIEHUS  OJHOPOIHOTO
MPOBOJHMKA OT €ro JUIMHbI U IUIOIIAJM IONEPEYHOI0 CEYEHHUs. YIETbHOE CONPOTUBIICHUE
BEILIECTBA.

ITocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOAHUKOB. Pacuér
pa3BETBIEHHBIX dJIeKTpudeckux 1enei. [Ipasmma Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MOUIIHOCTB 2JIEKTPUUECKOT0 TOKA. TenmoBas MOLIHOCTb, BbIAEISIEMas Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJIEHHE HMCTOYHHMKA ToOKa. 3akoH Owma 1isd TOJIHON
(3aMKHYTO¥) JIeKTpUUYECKOM 1enu. MOIIHOCTh UCTOYHMKA TOKa. KOpoTkoe 3aMbIKaHue.

KonpaeHncarop B 1enu nocTOSHHOTO TOKA.

TexHuueckue YCTPOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: aMIIEpPMETP, BOJIBTMETD,
peocTar, CYETYMK DIIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3MepeHne cuiibl TOKa U HAIIPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKEHUSI NJI8  PE3UCTOPA, JIAMIIbI
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTHUBJICHUSA IUIMHIPUYECKUX MPOBOAHUKOB OT [UJIMHBI, IUIONIAIN
MIOINIEPEYHOT0 CEUYCHHS U MaTepraia.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKAa OT CONPOTHUBJIEHUS MPU IOCTOSIHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COMPOTUBIICHHUS.



Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIIOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIY.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS U1 JaMIIbl HaKaJIUBaHMsL.

YBenuueHue npezena u3MepeHus amrnepMmeTpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

HccnenoBanue 3aBUCUMOCTH OJIE€3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  COINPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B 3JEKTPOJIMTAX. DJIEKTPOIMTUUYECKAs IUCCOLMALUA. DJIEKTPOIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OneKkTpuueckuii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
Pasznuynble THIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpOHCTBA U IHPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AJIEKTPOHHO-JIy4€eBasi TPyOKa, MOJIyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, pa(UHUPOBAHME MEIW, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponusa apazes.

M ckpoBo# pa3psa v NPOBOAMMOCTD BO3AYyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsia 0JHOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JaTUYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
MOTPEUIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKa MPENJIOKEHHBIX THIOTE3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OWOJIOTHUH, XHUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MO/ICIIb, U3MEPEHHE, MTOTrPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoicTa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpPhl M HMX MPOEKUHUHU HA OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOPraHMYECKOr0 TOIUTMBA ISl BBIPAOOTKU «TEIJIOBOM» M JJIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeobpa3oBaHue ABUKEHUM C UCIIOIB30BAHUEM MEXAHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKUE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH ), UCTIOIB30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuasoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBiue NMOCTOSHHBIX MAarHUTOB M INPOBOJHUKOB C TOKOM. MarHutHoe moue.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WHIYKIIHAH.

MarautHoe 1oJjie IPOBOJAHHMKA C TOKOM (IIPSIMOIO INPOBOJHUKA, KATYIIKHM M KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JIBUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

MaruuTtHoe nose B Beuectse. deppomMarHeTUKHy, napa- U IMaMarHeTUKH.



TexHHUYECKHE yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: NPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOM, YyCKOpUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BUKEHUs MydKa 3J€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTHOM MHAyKIMH. DJ1C
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuuecKoe IoJIe.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmika HMHAYKTHBHOCTM B ILE€IIM IIOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOM /I, 3aIIMTa OT JIEKTPU3ALMHU TEJ IPU IBUKEHUHM B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucuMmoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu D/]C caMOMHAYKIIMM OT CKOPOCTH U3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOAHbBIE KOIEOAHHUS.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DOHepreTuyeckoe ONucaHue (3aKOH  COXpaHEHHUs] MEXaHMuYecKod sHepruu). BriBon
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHWM W3 HMX OJHEPreTHYecKoro u
KMHEMaTU4YECKOTO OIMCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH PYKMHHOTO MAasITHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHsle Konebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanusi Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelu,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH ITEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMIUIATY/IbI.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUHU IPU KOoJIeOaHusAX rpy3a Ha IpyKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JIBI)KEHUS Teja B X0Jie KoeOaHui Ha yIIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJICATHHOM
kosnebaTesibHOM KOoHType. Popmyna Tomcona. CBs3b aMIUIUTYIbl 3apsia KOHJAEHCATOpa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxamolue 3JIeKTpOMarHuTHble Kosie0aHWs. BBIHYX/JIE€HHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBII TOK. MOIIHOCTH TEPEMEHHOrO0 TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHHS TIPU Pa3IndHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP U KATYIIKAa UHAYKTUBHOCTH
B LIENI CUHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneanbublii Tpanchopmarop. [IponsBonacTBo, mepenaya u noTpeOiIeHUe 3IEKTPUIECKOM
SHEPIHH.



OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa mcnosb3oBaHUs
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU JIEKTPOIIepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIENIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTenbHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIKIT ACUCTBHS TpaHCcHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTyILKYy U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIENIM IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHusd. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHus M AjauHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHUe, IpeJIoMIIEHUE, HHTEepPepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJIH:  OTPaXXEHHWE, TPEJIOMIICHHE, MOJsSpU3alus,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yinbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmoneHue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe3oHaHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJIOM M YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxeHHs cBeTa. [locTpoenune u300pa’keHUN B IJIOCKOM
3epkaie. Chepudeckne 3epkaia.

[Ipenomnenune cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIJIMH BOJIH IPU NEPEXOJe MOHOXPOMATHYECKOTO CBETa YEpe3 I'paHully pazjena
JIBYX ONITUYECKUX CPE.

Xon iyueit B mpu3me. ucnepeust ceera. CliokHBIN coctaB Oemnoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W pacceuBaronie JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTosHUE U
ONTHUYECKasl CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH clepudecKkoit
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO IT0Ka3aTesl IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOLIEALIEro JIUH3Y MO/ IPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHYECKOU OCH.
[TocTpoeHne N300paKCHUI TOYKHA U OTPE3Ka MPSIMON B COOMPAIONINX M PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspermatomnias cnocoOHOCTh. [71a3 kak onTHyeckast CUCTEMa.

[Tpenensl IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl KiIaccu4eckuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. J[udpakuumonnas pemérka. YciaoBue HaOMIOAEHUS TIJIaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
doroanmapar, MHUKpPOCKOI, MPOEKIIMOHHBIN amnmapar, MpPOCBETICHUE ONTHKH, BOJOKOHHAs
onTHKa, TUPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MIOCKONAapaIeNbHYIO IIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue naTepdepeHInm crera.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimoOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTEpGEpEHIINN Ja3€PHOTO U3TYICHUS Ha IBYX LIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakIuOHHOTO CHEKTPA.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU TIOMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHOM Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  JlopeHua.  VYcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMe/JIeHHE BPEMEHU U COKpalleHue
JUINHBI.

DOHeprusi U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

CBsI3b MaCCHI C SHEPTHEH U UMITYJIECOM PEISITUBUCTCKONW YaCTHUIIBI. DHEPTHS MTOKOS.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

Y4eHn4eckuit SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpeneneHre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTULl (1Mo gororpadusmM TpeKoB
3apsHKEHHBIX YaCTHIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemIoOBOE W3JIy4YeHHE (W3IIy4eHHE aOCONIOTHO YEPHOrO Teja). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. OnbiTol A. I'. Cronerosa. 3akoHbl (poTtodddexra. YpaBHeHHEe DHUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIJIOMIAOUIYI0 U
abCcoOTHO oTpaskatollyto noBepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvaa BosnHbl ne bpoinga u pasmepsl
o0jacTu  JOKANMM3AaMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKynsipHO-BOTHOBOW — Tyau3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBELLIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA YE€PE3 CBETOAMO/ OT HAIPSKCHMUS.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenue u moriomnieHne (OTOHOB MPH MEPEXO0Je aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaINU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue cnekTpa pa3peKeHHOT0 aTOMapHOIO BOJIOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa ['eiizenbepra—MBanenko. 3apsn sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PagnoaktuBHOCTE. Anba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN Oeta-pacman. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBs3U HYKJIOHOB B siape. SnepHbie cuiibl. JlegekT Macchl spa.

Anepusie peakuuu. Jlenenune wu cuHte3 snep. SnepHsie peaktopbl. IIpoGiemsl
YVIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTUYECKHE aCHEeKThl pPa3BUTUA  SAEPHOU
SHEPreTUKHU.

MeToapl perucTpaiuy U UCCIeI0BaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTaIbHbIE B3auMOJeHCTBUA. baprnoHbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpoWCTBa U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETP, kKamepa BuiibcoHa,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHHEM J03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMHH. [IpUMEHHUMOCTh 3aKOHOB (U3WUKU Ui OOBSCHEHUS MPUPOABl KOCMHUYECKHX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bl, KX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl IJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]] TIJIaBHOM  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMeHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOOLMK COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuky u kBazapsl. YEpHbIE ABIPHI B sipax rajlakTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IIyYEHHE.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UIs OINpelesieHUs] IOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c0o3Be3/11si CeBEpHOT0 MOMyLIapUs U IpKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, IIaHeT, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeaudyuH. OleHKa TIpaHUI
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEpPEHHH, MCCIEOBaHUN 3aBUCUMOCTEH  (PU3NYECKHUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJaOOpaTOPHbIE paOOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alUsl  COJAEp)KaHWsl  pas3fenoB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku m acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTUYECKOW, COLMAIBHOU W
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pr3nuecKor TeOpHH, poib PU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C YIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTC€HC, OCHOBHOC TPHTOHOMETPHUYECKOE TOXKICCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: >nektpudeckue SBICHHUS B KUBOHM MpUpojJe, KoyeOaTelbHbIE IBHKEHUS B
JKUBOM  TIPUPOJAE,  DKOJIOTMYECKHUE  PUCKA  TPH  TPOU3BOJCTBE  DAJICKTPOIHEPTHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAINIMYEcKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghusa: MarHuTHBIC TIOMIOCA 3E€MITH, 3aJIe)KW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHEHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMATrHUTOB, NEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAs TieYb, JIMHHUH 3JIEKTpoIepenad,
QJIGKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi IHArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJOKOHHAsS OMNTHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, siI€pHAs YHEPTETHKA U SKOJOTHYECKHE aCTIeKThI
€€ pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yyeOHOro mpeamera «DHU3uKay J0JDKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3MLMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUM, COOTBETCTBYIOIMX TPAJULHOHHBIM ILIEHHOCTAM pOCCHiIlcKOro oOIiecTna,
pacuipeHre XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEILHON AESITEIHHOCTH, B TOM YHCIIE B YACTHU:

rPa’KIAHCKOr0 BOCIIUTAHMSA:

e CchOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MLIMU OOYYalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJULUOHHBIX OOIIEUETOBEYECKUX I'YMAaHUCTUUECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CAaMOYIPABJICHUHU B 00pa30BaTeIbHOI OpraHu3aluy;

e yMEHHE B3aUMOJICHCTBOBaTh C COLMUAIbHBIMU WHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOH J1€ATEITLHOCTH.

NATPHOTHYECKOr0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IpakAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [[CHHOCTHOE OTHOILIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCHMCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHNUS;

e CHocOOHOCTh OLIGHUBaThb CHUTyallMI0 W MPUHUMATh OCO3HAHHBIE  PELICHMS,
OPUEHTHPYSICh HAa MOpAJIbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHCIIE B
JIESITETbHOCTH YYEHOTO;)

® 0CO3HaHHE JUYHOTO BKJIA/a B IOCTPOCHUE YCTOHUNBOTO OYIyIIETO.

ICTETHYECKOr0 BOCTIMTAHUS:

® OCTETHYECKOE OTHOIICHWE K MHUpY, BKJIIOYasi ACTETUKY HAaydHOTO TBOpPYECTBa,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

® [UHTEpeC K pa3IuyHbIM cdepam MpodhecCHOHAIBHOW IesSTeNbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIE KU3HEHHBIE TITAHEI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSHKCHUH BCEH KHU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e Cc(hOPMHUPOBAHHOCTD HKOJOTHYECKOW KYJIBTYpBI, OCO3HAHHE TIO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHMPOBAHME U OCYIIECTBIEHUE JCHCTBUN B OKPYKAOLIEH Cpelle HA OCHOBE 3HAHUSA
1esiel yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKOM HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OINPEAEIIATD LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (U3UYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUalbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSATEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOI0, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATHUBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX NPOOIIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHU U METOAaMH (DU3HMUECKO
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATENbHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpKAHUS, NPUMCHCHUIO Pa3IUIHBIX
METOJIOB TIO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIUsIX, B TOM YHCIIE TPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJIEICTBEHHBIE CBSI3U M aKTyallU3UpOBAaTh 3aJady, BBIJIBUTaTh
TUTNOTe3y € peIIeHUs, HaxOIuUTh apryMEHTBl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbLHON EATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHHUH (DU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

YMETh IMePEHOCUTH 3HAHUS 10 (PU3HKE B PAKTHUECKYIO 00J1aCTh KU3HECATSILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;



BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBUTBb HpO6JICMI>I " 3a71a4u, JOIMYyCKAOIHNEC aAJIbTCPHATUBHBIC PCIICHUS.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU TONy4deHHs wuHpoOpMammu (HU3HUECKOTO COJCpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITSIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3alMOHHBIX 33/1ad C
coOmrofeHreM TpeOOBaHWN APrOHOMUKHM, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4ETom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO U JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHANBUAYAIBHON pabOTHI;
BbIOUpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C yUETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHUBA,

IIPUHUMATh 1LI€JIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBAaTH M KOOPJAMHHUPOBATH
JNEeHCTBUS TO €€ JOCTH)KEHMIO: COCTAaBJIATh IUIAH JAECWCTBHM, pacnpenensiTh POiu C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXK/1aTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJIOT0 yYyaCTHHMKAa KOMAaHIbl B OOLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEH C MO3UIIMM HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETUYECKOE IOBEACHHME B PA3IUYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILIECTBIISATH MO3HABATENBHYIO EATEIHHOCTh B 001IacTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIAH PELIECHUs PACUETHBIX M KaUYECTBEHHBIX 3aJay, IUIaH
BBITIOJIHEHHS MPAKTUIECKON pabOThl C YUETOM HMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacIMpsATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCS 3MOI.[PIOH8.J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHME, CIOCOOHOCTH  aJaNTHPOBaThCAd K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTH, YMEHHE JICHICTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JTIOBMH, 32800THTHCS, TIPOSIBIIATE HHTEPEC M Pa3peraTh KOH(PIUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, DKOJIOTHYECKOH,
COLMAIIBHOW M ATUYECKOH chepax IesTeIbHOCTH YeNIOBEKa, POJIb U MEeCTO (PU3HUKH B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHe oTucaTeIbHOMH,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENbHON M MPOTHOCTHYECKON (QYHKUMI (u3nyecKoit
TEOPHH — MEXAHHKH, MOJEKYJISIPHOW (PU3MKH M TEPMOIWHAMHKH, POIb (PU3UIECKON
TeopHuH B ((OPMUPOBAHHUHU TIPEACTABICHUHN O GU3NIECKON KapTHHE MHPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (U3MUeckux Teln U IPOILECcCOB
(sBNIEHMIT): MHEpLMANIbHAS CHCcTeMa OTCUETa, a0COIOTHO TBEPIOE TEJI0, MaTepHaIbHas
TOYKa, PABHOYCKOPEHHOE JIBWXKEHHE, CBOOOAHOE TMajeHue, abCOMIOTHO ympyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONIOTHO HEYIMPYroe CTOJIKHOBEHHSI, MOJICIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, UACATbHBIM ra3, TOUEYHBIN
3apsizl, OMHOPOJHOE IEKTPUUECKOE I0JIE;

pa3iuyath ycioBHUsS (TpaHUIBl, 00JacTH) MNPUMEHHUMOCTH (DU3MYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (yHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
UCIIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI MEXaHUKHU (OTHOCHTEIHbHOCTh MEXaHHYECKOIo
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O JABIXKEHHUS, MpeoOpa3oBaHUs
lanunes nans  CKOPOCTH M TMepeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OoTHOcUTENbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUs
UMIyJbCA M MEXAHWYECKOM SHEpPruu, CBsA3b pabOThl CHIIBI C H3MEHEHHEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPU ITOM
UCIIOJIB30BaTh ~ MAaT€MaTHYECKOE  BBIPAJKECHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBaHuii [ anuies, BTOPOro U TPETHETO
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHUSI UMITYJIbCA U MEXAHUYECKON SHEPIrUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS HJICAIBHOTO ra3a Co CPeAHEN KUHETHYECKOM SHEPTUEN TEMIOBOTO JIBHKEHUS
M KOHLEHTpauue:d €ero MOJIEKYyJ, CBf3b TEMIIEpAaTypbl BELIECTBA CO CpeaHEH
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBUYKEHUS €ro 4YacTHll, CBfA3b JaBJIEHUS
UJeaNbHOrO Ta3a C KOHLEHTpauuMed MOJIEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJWHAMUKHU, 3aKOH COXPAHECHMS
SHEPruM B TEIUIOBBIX IIpolleccax), IPU OSTOM HCIOJIb30BAaTh MaTEeMaTHUYECKOE
BBIPOKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl IPUMEHMMOCTH YypaBHEHUs MeHpeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, UCIOIB3YyS OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPHUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOIO  TOJA,  MPHUHIMNI
CYMEPIIO3UINHN DJICKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe MpakTUYECKHM BaXKHbIE COOTHOIIEHMS: 3aKOoHbl Oma s
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3aKoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr dapazes s 371€KTpon3a);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIONb3ysS BEIUYUHBL: MEepEMEIICHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBJIICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJla TSHKECTH, CHUJla YIPYTrOCTH, CHIIa
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMIeil BOIM3HM €€ TOBEPXHOCTH,
SHEPrHsl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmneparypa Tena, paboTra B TEpMOJWHAMUKE, BHYTPEHHSS OSHEPrus MJI€alIbHOIO
OJIHOATOMHOTO Ta3a, paboTa WJEaNbHOTO ra3a, OTHOCHTENbHAs BIAXKHOCTh BO3.yXa,
KITJl wmneanbHOro TEMJIOBOTO JIBUTATENsl; JJIEKTPUUECKOE ToJie, HaNpsHKEHHOCTD
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh IOJISI TOYEYHOI'O 3apsia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs CHUJIA, CUJa TOKa, HaIpsHKEHUE, MOIIHOCTb TOKa,
ANIEKTpUUECKasi €MKOCTh IJIOCKOTO KOHJIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIETH C



IIOCIIEAOBATENbHBIM M NAPAJUICIBHBIM ~ COCIMHEHUEM  PE3UCTOPOB,  JHEPrus
AIIEKTPUYECKOTO I0JII KOHIEHCATOPA;

OOBSCHATE OCOOEHHOCTH IpPOTEKaHWsl (U3MYECKUX SBJIEHUI: MEXaHHUYEecKoe
JBIKEHHE, TEIUIOBOE JBM)KEHHE YaCTUI[ BEILECTBA, TEIUIOBOE paBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCHIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpUCTAUIM3aLUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
HKBUIIOTEHIIMAJILHOCTH TOBEPXHOCTHU 3apsKEHHOIO IIPOBOJIHUKA,

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4E€TOM aOCOIIOTHBIX IOTPELIHOCTEH W3MEpPEeHMH, JAenaTh BBIBOIBI IO
pe3yJsibTaTaM MCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKMX BEIMYUH, NPU 3TOM BBIOMPAThH
ONTUMAJIBHBIA METOJ| M3MEpPEHMsl, OLICHUBAaThb AaOCOJIOTHBIE M OTHOCUTEIbHbIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOAMTH  OMIBITHI 10 IPOBEPKE MPENJIOKEHHOW THIIOTE3bl: IUIAHUPOBAThH
IKCIEPUMEHT,  COOMpaTh  HSKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE NPEAIOKEHHOM TMIIOTE3bI;
coOnronarh mpaBuia 0e30IacHOro TpyJda IPU MPOBEIECHUU HCCIEJOBAaHUM B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JESITEIbHOCTH C HCIHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB M J1aOOPaTOPHOIO
000pyI0BaHNS;

pewiatb pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESBHO 3aJaHHOM (uznuyeckon
MOJIEJIbIO: HAa OCHOBAaHMM aHalIM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (pu3MUecKoi
MOJIENI, OTBedalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATh (OPMYINBI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMAaTUYECKUX METOJOB PpEUICHMs 3ajad, MPOBOAUTH pacd€Tbl Ha OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIW3MPOBATh pE3yJbTaThl U KOPPEKTUPOBAaTh METOMAbI
pelIeHus ¢ y4ETOM MOJyUYEHHBIX PE3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3aJ]aul, TpeOyIolIie NTPUMEHEHUs 3HaHUM U3 pa3HbIX pa3JieoB
Kypca (M3MKH, a TaK)Ke€ HHTETrpallMd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJA: BBICTPAUBaTh JIOTHYECKYIO LIETOYKY PAacCyKIEHHl C Omopod Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJOTUYECKUX MTPOLIECCOB;
HPUBOANUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEr0 MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOM3BOACTBEHHOMN
NESITEIbHOCTH 4eJOBEKa, CBSI3aHHOM ¢ (U3MUeCKMMM TpolleccaMu, C TO3HMIMH
IKOJIOTHUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTHH JIJIs1 JATBbHEHIIIETO pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

OPUMEHSATH pa3InyHble CIIOCOOBI paboThl ¢ HH(popMaIel (PU3NIECKOTO COAePKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(MOPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMALMOHHBIE  TEXHOJOTHMH  JUISL  TIOHMCKa,
nepepabOTKU M TpPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISApHOH HHMOpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalud HH(POPMALNU, IMOIYYCHHOH W3 pPa3sIUYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTY4aeMyl0 HHPOPMAIHIO U OLICHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HAa OCHOBE aHAIN3a
UCTOYHUKA HHPOPMALUH;

NpPOSIBIIAITH  OPraHU3AIlMOHHBIE W TI03HABATENbHBIE YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS MPOEKTHBIX W Y4eOHO-
HCCIIEJ0BATEIbCKUX paloT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy Tpymnmbl, PpAlMOHATIBHO pACIpPENeNsiTh JAEATEIbHOCTh B HECTAHAAPTHBIX
CUTYaIUsIX, a/ICKBaTHO OLIEHUBATH BKJIAJl KAXKIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIAITH  MOTHMBalMI0O K  Oyaymied mpodeccHoHanbHOW — JIESTENbHOCTH — I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

HOHUMAaTh pOJb (UMK B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLHUAIbHOW U
ATHYECKON cdepax IesTeIbHOCTH YeJOBEKa, POJIb U MeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMUU B IPAKTUYECKOU JESATEIBHOCTH YEJIOBEKa U
JalbHEHIIEM  HAYyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YCHHME  OIMCATEIbHOM,
CHUCTEMaTU3UPYIOLIEH, OOBSICHUTEIBHOW M MPOrHOCTHYECKON (yHKIMHA (u3nueckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CIELUAIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOMU
¢u3uKkyu, ponb GU3NUECKO Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJIE;

pasznuyarth YCIOBUS MPUMEHMMOCTH Mojened (QU3MYecKuX Tel M IMPOIECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTH4YEeCKUM MasTHUK, HJA€albHBIA MPYXKUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACANBHBIN KoeOaTeNbHbII KOHTYp, TOHKas JIMH3A,
MOJIeJIEN aToMa, aTOMHOTI'O Si7Jpa U KBAHTOBOM MOJIEIIN CBETA,

pasnuuath ycloBUsS (TpaHUIlBL, 00JIACTH) NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJIOXKEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAJIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKOH JJIEKTPOMArHUTHOW WHAYKUIWUH, mpaBuio Jlenma, cBszp DJ1C
CaMOMHJIYKIMU B DJIEMEHTE JJIEKTPUUECKON LIENH CO CKOPOCTHIO M3MEHEHMS CHIIBI
TOKA, MOCTYJIaThl CIIELUAIBHON TEOPUN OTHOCUTENBHOCTH DWHINTENHA);
aHAJTU3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOIb3Ys IMOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe JDiHIITeHHA a1 (hoTOrdexTa, MepBbld U BTOPOM
MoCTynaThl bopa, MpUHIMIT COOTHOIICHUST HeomnpeneneHHocTen [ 'eizendepra, 3aKOHBI
COXpAHEHHUs 3apsJ0BOTO U MAacCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIUAX, 3aKOH
palMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, MOTEHUUAl  3JIEKTPOCTATUYECKOro  MOJsA,  Pa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKILIHH,
SHEPIvsi MarHUTHOTO IOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EPEHIIHS BOTH, TUPPAKITUS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE oTpakeHue, (oToanekTpudeckuii apdekr (dhororddekr), anbda-
u Oera-pacmaabl  sijep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

ONpENENATh HAIlPaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHia;

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHamM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, MPOMCXOAAIUX B 3BE3NAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW CpeJe; MBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIh30BAHUEM
IPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJIyYUEHHOW 3aBUCHUMOCTH (PHU3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpPeHu#, JielaTh BBIBOJABI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHHBAaTh aOCOJIOTHBIE W OTHOCHUTEIbHBIE
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYSHHBIC PE3YIIbTAThI U JIEAaTh BBIBOJI O CTATYyCE MPEIJIOKEHHOU TUTIOTE3HI;
ONUCHIBATh METO/IbI MIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIESHUU HUCCIEIOBAHMN B paMKax
yueOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHHEM HW3MEPUTEIBHBIX YCTPOMCTB M J1a0OPATOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3HUYECKOM
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJaThl (U3MYECKUX TEOPUH TPU HCIONH30BAHUUM MATEMAaTHYECKUX METOJIOB
pemieHusl 3ajad, MPOBOJAWTH pPAcu€Thl Ha OCHOBAaHMM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEMICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEeHHBIC 3a7a4M, TPeOyIoe MPUMEHEHHS 3HAaHUHN U3 Pa3HBIX Pa3/IeiioB
Kypca (OUM3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAyYHOTO IIMKJa: BbICTpauBaTh JOTMYECKYIO LIETIOYKY PACCYKICHHH C Oomopoil Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKHE SBICHHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOILECCOB OKPYXKAIOIIErO0 MHUpPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

aHATM3UPOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
9KOJIOTHYECKOM 0e30MacHOCTH, MpeJICTaBICHUN 0 paloHaIbHOM
NPUPOJONOIB30BAHNN, @ TaKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTH)KEHUH HAyKu M
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTH Pa3IUNYHBIE CTIOCOOBI paboThI ¢ MHpOpMaIuel GU3MUECKOTO COEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(MOPMAIIMOHHBIX  TEXHOJIOTUH, TIpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHMOpMAIIH,
CTPYKTYpPUPOBAHHUS W WHTEPHpETAlMu HHPOpPMAIMH, TOJYyYCHHOW U3 pPa3IMIHBIX
MCTOYHUKOB, KPUTUUECKH aHAIIM3UPOBATh MOJyd4aeMyro HH(OPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M Ha OCHOBE aHaIu3a
MCTOYHUKA UH(OpMaLUY;

NPOSBISATE OPraHM3ALMOHHBIE M TO3HABaTENbHBIE YMEHHUS CaMOCTOSITEIILHOTO
nproOpeTeHUs] HOBBIX 3HAaHUH B TIPOILECCE BBHIMOIHEHUS IMPOEKTHBIX W Y4eOHO-
HCCIIEI0BATEIbCKUX padoT;

paboTate B rpynme ¢ HWCHOJHEHHWEM pa3jIMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBAThH
paboTy Tpymmbl, paMOHAIBHO pPACHPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIlUsX, aJleKBaTHO OIICHUBATh BKJAJ KaXKJOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMoi poOIIEMBl;

NPOSBISATE MOTHBAaLMI0O K Oynymed mpodecCHOHATbHOW — JIEATENbHOCTH 0
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThbI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpAOTrO TENa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
nepexoabl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNEKTPUUECKOE 110JIE 24
4.2 [TocTOsSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM ITIPAKTUKYM
51  Owuskucckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunMenoBaHue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bceero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOIUMHAMUKA
1.1 MaruuTtHoe mose 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Htoro no paznemny 27
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexanndeckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHbHIE KOJIEOAHUs 15
23 MexaHHUYECKHE U 3JICKTPOMArHUTHBIC 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro mo pazueny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

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

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO SIpa U JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Wroro no pazueny 12
Paznen 6. DUBHUYECKUN MPAKTUKYM
6.1 ®u3nyecKuil NPakKTUKYM 16 16
Htoro no paznemny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanusa U 00001IeHne
71 NPEMETHOTO COJICPYKAHHS U OTIbITa 15
' NEeSITeIbHOCTH, TPUOOPETEHHOTO TIPU
u3ydyeHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 ®uszuka — pyHgaMeHTaIbHas HayKa O 1
pupoJie
5 HayuHblii METOJT TO3HAHUS U METOBI 1
UCCIeTOBaHMs (PU3MUECKUX SBICHUIN
DKCHEPUMEHT U TEOPUsl B IIPOLIECCE MO3HAHUS
3 npupoabl. HaOmroeHne u S5KCepuMEeHT B 1
¢buznke
4 CrniocoOs1 u3mMepeHus: GU3NYECKUX BETUUHH 1
5 AOCOII0THAs M OTHOCUTENbHASI TOIPEIIHOCTH 1
U3MepeHuil PU3NYECKUX BETUUNH
MonenupoBanue B ¢pusuke. Poib u mecto
6 (¢u3UKM B JOPMUPOBAHUU COBPEMEHHOU 1
Hay4YHOU KapTHHBI MUPaA, B IPAKTUYECKOMN
NEeSATEIbHOCTH JIFOIEH
Mexannueckoe nBuxkeHue. CucreMa oTcyeTa.
7 OTHOCHUTENBHOCTH MEXAHUYECKOTO IBUKEHUS. 1
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
Paguyc-BekTop MaTrepuaabHOM TOUKH, €T0
8 IIPOEKIIMH Ha OCHU KOOpAUHAT. TpaeKkTopus. 1

[Tepememenue. Ckopocts. VX nmpoekuuu Ha
OCH KOOpAMHAT




PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
IIPSIMOJIMHEHOTO JBUKCHUS

10

11

12

CrnosxeHue nepeMelieHnii 1 CKOPOCTE.
Pewenune 3anau
HepaBnomepHnoe asuxenue. MrooBeHHas

cKopocTh. Yckopenue. [Ipsamonuneitnoe
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM

I'paduyeckoe onucanue NPsIMOIUHEIHOTO
JBUKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobOogHOE TazicHne. Y CKoOpeHrue CBOOOHOTO
IIaICHUA. 3aBUCUMOCTEH KOOpAuHaT, CKOpPOCTH,
YCKOPEHUS OT BPEMEHH U UX TpapuKu

14

15

16

JIBrokeHue Tena, OpOIIeHHOTO MO YIIIOM K
TOPHU30HTY

KpuBonuneiinoe nuxenue. [IBuxeHue mo
OKPYXKHOCTH. YTJIOBasi ¥ INHEHHAs! CKOPOCTb.
[Tepuon u yactora. LlenTpocTpemurensHoe U
MIOJIHOE YCKOPEHUE

Konrtponsnas padora no reme "Kunemaruka"

17

IIepBeb1it 3ak0oH HproTona. MHEpIManbHbIe
cuctemsl orcuéra. [Ipunimn
OTHOCUTEIbHOCTH I ammes.
HeunepuuansHsie cucTemMbl OTCUETA

18

19

Cwuita. PaBHOelicTByrOIIasA cuita. Bropon
3akoH Herotona. Macca
B3aumoneiicteue ten. Tperuii 3aK0H
Hprorona




[IpuHnun cynepno3unuu cuil. Pemenue 3anay

20 Ha IIpUMEHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJIEHTHOCTb 'PABUTALIMOHHON U
MHEPTHOU Macchl

99 Cuna TSOKeCTH U yCKOpEHUE CBOOOIHOTO
NaJCHUS
JIBr>KeHHe HeOECHBIX TeJl U UX

23 UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHU4YecKasi CKopocTb. 3akoHbI Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI CUJI TPEHUS.

25 JIBM>KEHHE B KUIKOCTHU U ra3e ¢ y4ETOM CHIIbI
COIIPOTHUBIIEHUS CPE/IBI

26 Hasnenune. 'mapocraTuueckoe JaBIcHUE.
Cuna Apxumena

97 AGcomoTHO TBepaoe Teno. [loctynarensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJIOTO Tea

28 MOMEHT CuJIBl OTHOCUTEIBHO OCH BPALCHUS.
[Ineqo cumnsl
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsxecTu Tena. YciaoBus
paBHOBECHSI TBEPAOTO Tena. Buel
paBHOBECHS

30 Pemrenne 3amau

31 KonrtponsHas pabora no teme "InHamuka.
Craruka TBepaoro tena'"

32 NMnynbc MmaTepuanbHONW TOUKH, CUCTEMBI




MaTCpHaJIbHBIX TOUYCK. HCHTp MacCC CUCTCMBI
MaT€pHaJIbHbBIX TOUYCK. TeopeMa O JIBMXKCHUU
LHEHTpa Macc

33

NMiynbsc cuitbl M1 M13MEHEHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUYKEHUE

34

35

MoOMeHT UMITyJIbCa MaTepUaAIbHOW TOUKH.
[Ipencrasnenue 0 COXpaHEHUY MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

36

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemerneHnn. I'padguueckoe npeacraBieHne
paboThl cuiIbl. MOIIHOCTE CHIIBI

37

38

39

40

Kunernueckas sneprus. Teopema 00
W3MEHEHUU KMHETUYECKOW IHEPTU
MaTepualbHON TOYKH

IToreHumanbHbIe U HEMIOTEHIUAIBLHBIE CUIIBIL.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tperbst kocmMuueckast ckopocTb. CBsI3b
paboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPIUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHWYECKON IHEPTUN

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymm s uaeanbHON
KUIKOCTU

41

Kontponbras padota mo teme "3akoHbI




COXPAHEHHUs B MEXaHUKe"

PazBuTue npeacraBieHuii 0 mpupoie

42 TeroTel. OcHOBHBIE NOJ0XKeHUsT MKT.
Huddysus. bBpoyHoBckoe nBHKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPAbIX

43 Tes1. XapakTep ABUKCHMs U B3aUMOJEeHCTBUSA
YacTUI] BELIECTBA
Macca u pazMepbl MOJIEKYIT (aTOMOB).

44 KonnyectBo BeniectBa. [locTosiHHAas
ABorajzipo

45 Temneparypa. TemioBoe paBHoBecue. HIkana
Henscus

46 Pewenue 3amau

47 Wneanpueiii ra3. I'a3oBbie 3aKOHEI

48 YpasHenue MeHnneneepa-Kianeipona.
Pemenne 3anau

49 AbcoumoTHas TeMnepaTypa. 3akoH J{anpToHa

50 W3onporieccs! B MI€TBHOM Tase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npescTaBiIeHne N30MPOLIECCOB:
u30TepMa, H30X0pa, u3odapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemrenne 3amau
CBs3b a0CONIOTHO TeMIepaTypbl

54 TEPMOIMHAMHYECKON CUCTEMBI CO CpeaHEn
KMHETHYECKOW SHEepruei mocTynareabHoro
TEIUIOBOTO JABMKEHHSI €€ YaCTHIL

55 O060061eHre U cucTeMaTU3alus 3HaHUu# 10




Teme "OcuoBsl MKT"

56

57

58

59

Kontponbnas padota o Teme "OCHOBBI
MKT"

TepMmoanHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycyoBuil 1t T/l cucteMsl.
Bremnne u BHyTpeHHUE TTapaMeTPHhI.
[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAUCHUS BEJIMYMH, OIMCHIBAIONIUX € Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe HavaJl0o TCPMOJNHAMUKHU.
CaMOHpOI/ISBOHBHaﬂ pei1akcanus TI[ CHCTCMbI
K TCTIJIOBOMY PaBHOBECHUIO

Mojenb uaealbHOTO Ta3a B TCPMOAUHAMHKCE.
YcnoBus IMPUMCHUMOCTH 3TOH MOACIN

60

61

62

63

YpaBuenne MeHneneena-Kiamnelipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN SHEPTUU

BeipaxkeHue 17151 BHyTpEeHHEH SHeprun
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.
KBazucratuueckue u HecTaTH4ecKue
MIPOLIECCHI

OneMeHTapHas paboTa B TEpMOJUHAMUKE.
Beruucnenue pabotsl 1o rpaduky npouecca
Ha pV-auarpamMme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILICHUS PabOThI

64
65

KonBeknusi, TEmIonpoBOJHOCTb, U3Ty4YECHHE

KomnuectBo Temnorsl. TemnoéMKOCTE Tea.




VY nenbHas U MOJIIpHAs TEIJIOEMKOCTH
BelIeCTBa. Y JielIbHAs TEIUIOTa CrOpaHus
TOILIMBA

Pacuér xonuyecTBa TEIUIOTHI IPH

66 TerIonepenaye

67 [TonsiTue 06 amnabaTHOM mporecce. [lepBrrii
3aKOH TEPMOIUHAMUKHI
KomuyecTBOo TEmIOTH 1 paboTa KaKk MephI

68 W3MEHeHUs BHyTpeHHeil snepruu T /1
CUCTEMBI
Bropoii 3ak0H TepMOIUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeoOpatumocTh MPUPOIHBIX MTPOIIECCOB

70 [Tpunimne! geiictBus TermnoBbix MamuH. KIT

71 MakcumansHoe 3HadeHue KIT/I. Iukn Kapno

72 Pemenue 3amau
DKOJIOTHYECKHUE aCTICKThI MCIIOJIb30BaHUS

73 TEIUIOBBIX JBUTaTeneil. TeminoBoe
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

74 Pemenue 3agau

75 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110
teme "Tepmonunamuka. TemnoBbie MamHb"

76 KonTponbHas pabota mo Teme
"Tepmoannamuka. TenaoBble MalIUHbI"
[TapooGpa3oBanue U KOHIEHCAIIHS.

77 Hcnapenne u kunenue. Y ienpHas TEII0Ta
napooOpazoBaHUs

78 HacwpImennbie ¥ HEHACHIIICHHBIC MTapPHI.




KauecTBeHHast 3aBUCMMOCTD IIJIOTHOCTH U
JABJICHUS HACBHIIIICHHOTO 1Mapa OT
TEeMIIepaTypbl, MX HE3aBUCUMOCTh OT 00bhEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIICHUS OT JaBJICHUS B
JKUJKOCTH

BraxxnocTs Bo3ayxa. AGCOMOTHAS U

[ OTHOCHUTEJbHAs BIKHOCTD

80 Pemenwue 3amau
TBépnoe Teno. Kpucraminyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAIJIOB

82 [1naBnenue u KpuctaumM3anus. Y qenbHas
TeruioTa riaBneHus. Cyomumarus
Hedopmaruu TBEpOTO Tena. PacTsokeHne u

83 cxkarue. Casur. Monyne FOnra. Tlpenen
yOpyrux aegopmaruii
TemnnoBoe paciupenue KUAKoCcTe! u

84 TBEPBIX TEJ. AHTAPMOHU3M TETUTOBBIX
KoJIeOaHUI YacTHUIl BEIIECTBA

85 [Ipeobpa3oBanue YHEPTUH B (Pa30BBIX
nepexoax

86 YpaBHEHHE TEIIOBOTO OamaHca

87 Pemenue 3amau
[ToBepxHOCcTHOE HaTsKeHUE. KanumsipHeie

88 sBIIeHUs. J[aBeHue MoJ] HCKPUBIICHHOM
MOBEPXHOCTHIO )uAKocTu. Dopmyra Jlamaca

89 O0o01IeHre ¥ CHCTeMaTU3alus 3HAHUH 110




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexoibl"

KonrponbHas pabora o reme "ArperatHsie

%0 cocrosiHus BelecTBa. @a3oBble nepexopl”
DnexTpu3zanus Tea U e€ IposBICHUS.

01 DIekTpuyeckui 3apsij. /IBa Buma
aNeKTpuyeckux 3apsanoB. [IpoBogHuKwy,
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI

92 DNeMEeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH
COXPAHEHUS INEKTPUUYECKOTO 3apsa

93 B3aunmoneiicteue 3apsanoB. Toueunsie
3apsabl. 3akoH Kynona

94 Pewenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUYECKHUE 3aPSIIbI
Hanpsk€HHOCTD 371€KTPUYECKOTO MOJIS.

96 [IpoGHbIii 3apsz. JIuHuKM HanpsKEHHOCTH
aneKkTpudeckoro nosst. OQHOPOIHOE
ANEKTPUYECKOE TT0JIe

97 [ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO
noJi. Pa3HOCTh MOTEHIMATIOB U HANPsDKEHUE
[loTenuumanpHas sHEPrus 3apsia B

98 ANEKTpOCTaTHYECKOM nose. [lorennnan
ANNEKTPOCTATUYECKOTO MOJISI

99 CBs13b HaNPSKEHHOCTHU NOJISL U Pa3HOCTH
MOTEHIIMAJIOB JIJIsl AJIEKTPOCTATUYECKOTO OIS

100 [IpuHIUTT CYTIEPIIO3UITUH DIIEKTPHIECCKUX

noJyeu




101

Pemenue 3agau

[Tone Toueunoro 3apsaa. [lone paBHomepHO

102 .
3apsHKEHHOU cepsl
[Tosie paBHOMEPHO 3apsHKEHHOTO 0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEYHOM MIOCKOCTU

104 [TpOBOIHUKH B JIEKTPOCTATUIECKOM IIOJIE.
YcnoBue paBHOBeCHs 3apsIOB

105 JIMBIIEKTPUKH | TTOTYIIPOBOJIHHUKH B
ANEKTPOCTATHYECKOM I10JIC
Konnencarop. DnekTpo€MKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTb INIOCKOTO
KOHJICHCATOpa

107 [TapannenpHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenpHOE COCTMHEHHE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHACHCATopa

110 Pemenue 3anau

111 JIBr>keHue 3apsKEHHOM YacTULIBI B
OJTHOPO/IHOM DJIEKTPHUYECKOM TOJIe

112 Pemenue 3amau

113 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 10
Teme "DnekTpudeckoe moie"

114 KonTponbHas pabota mo Teme
"OnexTpuueckoe nojue"
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHUS MOCTOSHHOTO

QJICKTPHUYCCKOI'0 TOKa




116 Wcrounuku Toka. Hanpsxenne u 3/1C 1

117 3akon OMa JyIsl ydacTKa 1enu. 1
DNEKTPUUECKOE COIIPOTUBIIEHHE
3aBUCUMOCTB CONPOTUBIICHUSI OJJTHOPOJIHOTO

118 MIPOBOJIHHUKA OT €0 JTMHBI U TIJIOIIA TN 1
MOTNEPEYHOI0 CEUCHHUS

119 VY aensHOEe CONPOTUBIICHHUE BEIIECTBRA. 1
Pemrenue 3amau

120 [TocnenoBarenpHOE, TApATUICTBLHOE, 1
CMEIIIaHHOE COSTMHCHUE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX 3IEKTPUUECKUX 1
nerneid. [IpaBuna Kupxroga

122 Pemrenue 3amau 1

123 PaGora anekrpuyeckoro Toka. 3akoH Joyis 1
—JIenna

124 Pemenue 3amau 1

125 MOmHOCTB 2EKTPUYECKOTO TOKA. TerutoBast 1
MOIIHOCTb, BBIJICIIIEMasi Ha PE3UCTOPe

126 Pemenue 3amau 1

127 O/1C u BHyTpEeHHEE CONPOTHUBIICHNE 1
HMCTOYHUKA TOKA

128 3axon OMa 71 OJTHOM (3aMKHYTO) 1
AJIEKTPUYECKON e

129 Pemenue 3amau 1

130 MOoOIIHOCTE UCTOYHHKA TOKA 1

131 Kopotkoe 3aMmbikanne 1

132 Konnencarop B nienu mocTOSSHHOTO TOKa 1




133

Pemenue 3agau

Pemrenne 3agaud mo treme "IlocToSHHBIHM

134 .
ANEKTPUYECKUI TOK

135 Pemrenue 3agaud mo teMme "IlocToSIHHBIH
AJIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "llocTrostHHbBIN
AIEKTPUUYECKUN TOK"

137 O06o011ieHre 1 cucTeMaTu3alys 3HaHuH 110
teMe "[locTosHHBIHN 21eKTpUuyecKuil ToK"

138 Kontponbras padota nmo teme "[locTossHHBIN
AJIEKTPUYECKUM TOK"
DnexTpuueckas MpOBOAUMOCTD PAa3INYHBIX

139 BEIIECTB. DIIEKTPUUYECKUI TOK B METAIIIAX.
CBepXIpOBOIMMOCTH
DNeKTpUUECKUH TOK B pacTBOpax U

140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes
JUISL BIEKTPOIH3a

141 OnexTpuuecKuil TOK B razax. [lnmazma

142 DneKTpuuecKuil TOK B BakyyMme. BakyymHble
prOOpbI

143 DNEKTPUUYECKUN TOK B MOITYIPOBOAHHUKAX

144 [TomynpoBOIHUKOBBIE TPUOOPEI
@u3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHune CUIlbl TOKa U HAaIIPSKEHUS B

145 L[ENU TOCTOSIHHOT'O TOKa MPHU MOMOIIN

AHAJIOTOBBIX U MU(POBBIX H3MEPUTEITHHBIX
npubopoB" uiK "3HaKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps




M3MepeHus: GPU3NIECKUX BETHUUUH MPH
ITOMOILIY KOMIIBIOTEPHBIX JATYUKOB"

146

147

dusnyeckuil npakTukyM o teme "M3ydenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENbIO 1
olpeziesIeHUsl MTHOBEHHOU ckopocTu"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHune yCKOpeHus Npu NpsiMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBMIKEHHUH 110 HAKJIIOHHOM
wiockoctu" wiu "Mccnenosanue
3aBUCUMOCTH IIyTU OT BPEMEHU MPU
PaBHOYCKOPEHHOM JIBH>KEHUN"

148

149

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepeHue yCKOpeHUsl CBOOOJHOTO
nagenus” win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPHU30HTAIBHO"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
MTOCTOSTHHOM 110 MOAYJTIO CKOPOCTHIO" HIIH
"UccnenoBanue 3aBUCUMOCTH TIEpUOA
oOpallieHus: KOHUYECKOro MasiTHUKA OT €ro
napamerpos”

150

@uU3NYECKU NPAKTUKYM I10 TEME

"N3mepeHue paBHOAECUCTBYIONIEH CUIIBI TPU
JBUKEHUH OpycKa IO HAaKJIOHHOM TIOCKOCTH"

nnu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH 1
BpPEMEHHU JIBIKEHUS OpycKa 10 HaKJIOHHOM

IJIOCKOCTH Ha 3a/laHHOE PacCTOSIHUE OT €r0

Macchl”

151

@uU3NYECKUI NIPAKTUKYM IO TEME 1




152

153

"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruun" wim "M3ydenue
JBUKEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO,
MIEPEKUHYTON uepe3 JETKui 010K"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue koddduirieHTa TpeHus mo
BEJIMYMHE YTII0BOr0 KO3 UIIMEHTA
3aBucuMocTu FTp(N)" wim "HcciaenoBanue
JBUKEHHs OpYCKa MO0 HaKJIIOHHOW TIOCKOCTH
C epeMeHHBIM K03 punmeHTom TpeHus" uim
"N3yueHue IBUKEHUS rpy3a Ha BaLy C
TpeHuem"

du3nuecKuil MpakTUKYM 110 TeMe
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPAOIO TeJa, UMEIOIIETO OCh BPALCHUS "
win "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
MJI01a] b OTIOPHI"

154

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ummynbca Tejaa o TOpPMO3HOMY
nytu" win "V3mepenne cuibl TSIru, CKOpOCTH
MOJIETH 3JIEKTPOMOOUIISE M MOLTHOCTHU CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBaHue cCOXpaHEHUS UMITYJIbCA IIPU
ynpyrom Bzaumoznerictsun" uinm "Msmepenune
KMHETUYECKOM SHEPTUH Teja 10 TOPMO3HOMY




"

IIyTH

155

®u3nYecKuil mpakTUKyM 1o teme "N3yuenue
H30TEPMHUUYECKOTO Mpoliecca (PEKOMEH0BAHO
MCIOJIb30BaHue UG POBOI J1abopaTopun)"
unu "M3ydenne u30XopHOro npoiecca’ uiu
"N3ydenne n3obapHOTO mporecca’ uin
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

156

157

158

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHoN TemnoéMKoCcTU" Uit
"UccnenoBanue mpoiiecca OCThIBAaHUS
Bemecta" win "HMccaenoBanne aguadaTHOIoO
npouecca" win "M3yueHne B3auMoCBA3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYpPhl KUTICHUS
JKuakocren"”

duznyeckuil npakTukym no teme "M3ydyenue
3aKOHOMEPHOCTEN UCIIapEHMsI JKUIKOCTENH"
niu "M3MepeHne yneabHOU TEIIoTh
I1aByieHus abpaa" win "M3yuenue cBONCTB
HaChIIEHHBIX NapoB" win "M3Mepenue
a0COIIOTHOM BJIaKHOCTH BO3/lyXa M OLIEHKa
Macchl apoB B nomenieHun". smepenue
Kod(ppurmenTa moOBEpXHOCTHOTO HATSKEHUS

Pu3NYECKU MPAKTUKYM 110 TEME
"Habmtoienue npeBpalieHust SHEPTUU
3apsOKEHHOTO KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUA TOKa B LEMH, COAEpKaIIEH
KoHzieHcarop" win "Pacnpenenenue pasHoCcTH




MIOTEHLIMAJIOB (HAIPSKEHUS) IpU
[I0CJIEI0BATEIbHOM COEIMHEHUN
KOHIEHCATOPOB"

159

@uU3NYECKUN IPAKTUKYM 110 TEME
"WccmenoBanue CMEIIAHHOTO COCIMHCHUS
pesuctopoB" unu "M3mepenue yienbHOro
COMPOTHUBIICHHUS ITPOBOTHUKOB" UITH
"ccnemoBanye 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKEHUS TS JIAaMIThl HaKaJTuBaHUs"

160

161

@uU3NYECKU IPAKTUKYM 110 TEME

"HaOuroieHune a5eKkTpon3a’ win

"M3mepenue 3apsiia OTHOBAJICHTHOTO HOHA"

un4 "Uccienosanue 3aBUCUMOCTH 1
COIIPOTUBIICHUSI TEPMOPE3UCTOPA OT

temneparypbl” uwin "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTUKU anoaa”

PesepBHelIit ypok. O6001IeHNE 1

cUCTEMAaTH3allMs 3HAHUI IO TEME 1
"Kuuematuka"

162

PesepubIil ypok. O6006111eHIE 1
CHCTEMAaTH3aInsI 3HaHUH 110 TeEME 1
"lmaamuka"

163

164

165

PesepubIiil ypok. O6006111eHIE 1
cucTeMaTu3anus 3Haguil no teme "CraTtuka 1
TBEpAOro Temna"

PesepBHrIit ypok. O6001IeHNHE 1
CHUCTEMATH3AaNs 3HAHUH 110 TeMe "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

PesepBHelIit ypok. O6001IeHNE 1 1




cucTeMaTu3aius 3HaHui 1o teme "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKON Teopun"

PesepBHelil ypok. O000ICHHE 1
166 CUCTEeMAaTH3aIus 3HAHHUIA 110 TeMe
"Tepmoannamuka. TernaoBsie MalIUHbI"

PesepBubIil ypok. O60011IeHIE 1
167 CUCTEeMaTu3alus 3HaHUH 110 TeMe
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie

nepexonr"

PesepBHrlit ypok. O60011eH1E 1
168 cUCTEMAaTH3alNs 3HAHUH 110 TEME
"DnexkTpuueckoe nose"

PesepBHrlit ypok. O60011eH1E U
169 cUCTEMATH3alNs 3HAHUH 110 TEME
"ITocTOSIHHBIN AJIEKTPUUECKUN TOK"

PesepubIiil ypok. O6006111eHIE 1
170 crcTeMaTu3alus 3HaHui no teme "Toku B
pa3Iu4YHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUMU. [TpuHnmn
2 CyNEpNO3UIMU MATHUTHBIX ToJed. JInnnn 1
MarHUTHON UHIIYKIIUU
3 MarnuTHOE 1oJie TPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb
5 Pemenue 3amau 1
5 [Ipumenenue 3akoHa Amrepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBJI€HUE U MOJTYJIb.
7 JBrkeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3agau
9 PaGora cunsl Jlopenia 1
10 Pemenne 3amay
11 MarsuTtHoe I10JI¢ B BEIIIECTBE. 1
®deppoMarHeTHKH, mapa- U JuaMarHeTUKN
12 OcHoBHBIE CBOICTBa (heppOMarHeTHKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "MaraurtHoe moie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHI

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 WuayktuBHOCTH. KaTymka HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponbhas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHEIE
Kosnebanus. ['apMoHndeckue KonedaHus

29 Kunematudueckoe U TUHAMHUYECKOE

OIHCaHue KoJIeOaTeNbHBIX ABHKEHUI




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTo 1
KMHEMaTU4YeCKOro OMUCAHUS

31 Ammuintyna u ¢asza xonedanuit
[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MareMaruyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Pemenwue 3amau

36 Ypok-koHpepenmus "MexaHuyeckue
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHWUI 110
teMe "MexaHnndeckue Konebanus"

38 DNeKTPOMarHUTHBIE KOeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KoJIcOaHHus




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
Mo1HOCTh NEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAYCHHE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBojicTBO, IEpeiaya U NOTpedICHUE
AEKTPUYECKON SJHEPIUU
DKOJIOTUYECKUE PUCKH TIPH ITPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoas30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o011eHne u cucTeMaTu3alys 3HaHu| 1o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnueckre BOJHBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHMYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Undpa3syk u yabTpassyk. lllymosoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora no teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBEeTa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa
Otpaxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkaiio

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIBHBIN 110Ka3aTeNb PETOMIICHHUS.
[TostHOE BHYTpEHHEE OTpaKEHNUE.
[TpenenbHbIN yroi MOJHOTO BHYTPEHHETO
OTpaXeHHUS

Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB
OTpa)XEHUs U IIPEJIOMJIEHUS CBETA

68

Xon tydeit B mpusMe. Jlucnepceust cBeTa.
CrnoxHbIif cocTaB Oenoro cBera. et




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKas CUJIA JTMH3BI

20 [TocTpoenne n3o0pakeHuii B IMH3aX U UX
cucTeMax. Y BEJIMYCHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepennus cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJI0ICHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Judpakmus ceera

81 JudpakumonHas pemeérka. YcioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [ToriepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbIE ABJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTU3aIMsl 3HaHUH 110

Teme "OnTuka"




87 KontponbsHas padora no teme «OnTuKa» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1
HOPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeoOpazoBanust Jlopenma. Ycinosue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU 1
COKpAIlleHUE JITHHBI

01 DHeprusi 1 UMITYIIbC PEISITUBHCTCKOM 1
YaCTHUIIBI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHUIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbitel A. I'. CTonerosa. 1
3akoHsb!I poTodddexTa

08 VYpaBHenue DifHmTelHa 11 GoTorPdeKTa. 1
"Kpachas rpanuna” pororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHOBEIE CBOMCTBA YaCTHII 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 007aCTH JTOKAIM3AITUN 1

JIBUKYILIECUCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CooTHOIIICHHs HEOTIPEACIEHHOCTEH
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHbIX 33124
KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KopryckyJisspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 [Toctynater bopa

110 Bunei ciektpoB. CekTp ypoBHEH 3HEpruu
aToma BOAOpOAa

111 CrioHTaHHOE M BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonbl. PagnoakTMBHOCTH
3aKoH paJnoaKkTUBHOTO pacnana. CBoHCTBa

114 WOHU3HPYIONIETO U3Ty4YeHus. BriusHue
PaZMOaKTHBHOCTH Ha KUBBIE OPTaHU3MBI.
Ho3nmerpus
OHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie

115 cuibl. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peaktopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
3JIEeMEHTapHbIX YacTull. OyH/IaMEeHTaJbHbIE
B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOAENb aApOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTHHBI
Mupa

118

119

120

121

Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
00BsCHEHUS PUPOJIBI KOCMUYECKIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTPOHOMMUA

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBUXKCHHE

122

123

Comaeuynas cucrema. Comaite. CoirHeuHast
aKTUBHOCTH. McTounuk sHeprun CoiHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Ki1ace —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38E311. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ['amaktuka. Tunel
rajlakTUK. YEpHbIE OBIPBI B AAPAX TaJaKTUK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccmemoBanue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIH
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
i "Onpenenenne MarHUTHOM HHIYKIMH
Ha OCHOBE M3MepeHus cuibl Amnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro moJjs"

133

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJIENH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIEI0BATENBHO COEUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3nUeCKUul IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs]
crexsa" win "[lomyuenne nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pacCcTOSIHUS OT BelllecTBa (Ha puMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U noJasipusanuu ceera'

141

DuU3nYeCKUi MPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lanka Ha
OCHOBe ucciefoBanus Gorodpdexra” umm
"HccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA
Yyepe3 CBETOAMOT OT HANPsHKEHUs "

143

144

145

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

Du3nUeCKUul IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UIn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JUIs




146

147

OTpeIeTICHUS MOJIOKEHHUSI HEOECHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O00011IeHNEe U cUCTEMAaTU3aLNS 3HAHUI.
Ponb ¢usuku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeSTECIILHOCTH YeJIOBEKa

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb 1 MecTo pu3MKM ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O06001IeHre U cHUCTeMaTH3alus 3HAaHUH.
Poub puzndeckoii Teopun B GopMUpOBaHUA
Ipe/ICTaBICHUN O PU3MYECKON KapTHHE
MHpa, MECTO (PM3NUECKON KapTHHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX MIPEACTABICHUN O TIPUPOJIE

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "Craruka TBepaoro tena'"




153

O0o01IeHre U CCTeMaTH3alns 3HAHUH T10
TeMme "3aKOHBI COXPaHEHUS B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TennoBbie
MaluHb!"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alns 3HAHUN T10
teMe "DnekTpuyeckoe nose"

158

159

O06o00mIeHre U cuCTeMaTH3aIMsl 3HAHUH 110
teMme "[locTosHHBIN 21eKTpUuYecKuii ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alMs 3HAHUH 10 TEME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHslit ypok. O60011eHNE U
CHCTEMATH3alMsl 3HAHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"J1eKTpoMarHuTHbIE Kosebanus"




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHM4YEeCKHE U DJIEKTPOMArHuTHbIE
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucTreMaru3anms 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanusa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUM 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucTeMatus3anys 3HaHui mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaTu3ais 3HaHui 1mo reme "dusmka
ATOMHOTO S/Ipa ¥ 3JIEMEHTApHBIX YacTuIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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