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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE CpeIHETo 00I1Iero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
NOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTeIbHON MPOTrPAMMBI,
npeacraBieHHbx B PI'OC COO, a takxke ¢ yuétoM enepanbHO paboueid mporpaMMbl BOCIIUTAHUS U
Konnernun npenonaBanus yueoHoro npeamera «Dusnkay B 00pa3oBaTeNIbHBIX OpraHu3aiusax Poccuiickoii
®Denepalyy, peaqu3yonuX OCHOBHbIE 00pa3oBaTeIbHbIE POTPAMMBI.

[Tporpamma 1o ¢u3nKe ornpeaenser 00s13aTeaIbHOe MPEAMETHOE COAePIKaHUEe, yCTaHABINBACT
PEKOMEHIyeMYIO MTOCIIE0BATEIbHOCTh U3YUEHUS TEM U Pa3JIelioB yueOHOro MpeaMeTa ¢ y4ETOM
MEKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKHA y4eOHOTOo MpoIiecca, BO3PACTHBIX 0COOEHHOCTEH
oOyuatomuxcs. [Iporpamma no gusuke ga€t nmpencTaBieHue o LENAX, COAEepPKaHUU, O0IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS U PA3BUTHUS O0YJAIOLINXCS CPEACTBAMU yueOHOro npeamera «Dusmukay Ha
yriay0nEHHOM ypOBHE.

N3yuenne kypca GU3UKN yriyOIEHHOTO YPOBHS MO3BOJSET PEATM30BaTh 33a4H MPO(HEeCCHOHAIBHON
OPUEHTALINH, HAIIPABJICHO HAa CO3/IaHKUE YCIOBUH JIs IPOSIBJICHUSI CBOMX MHTEIIEKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH KaXKABIM 00YyJaloUIMMCsl, KOTOPhIe HEOOXOAUMBI JJISl IIPOJIOJDKEHUSI 00pa30BaHUS B
OpraHu3anusax npodeccnoHaaTbHOro 00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U UHKEHEPHBIM
CHEIUAIBHOCTSIM.

B mporpamme no usuke onpeaenstoTcs MiIaHUPyEeMbIE pe3yIbTaThl OCBOCHUS Kypca PU3MKH Ha
YPOBHE CpEHEro 00111ero 00pa3oBaHus: JIMYHOCTHBIE, METAIIPEIMETHbIE, IPEAMETHbIE (Ha YIIIyOJIEHHOM
ypoBHe). HayuHo-MeTo10710THUecKOi OCHOBOM it pa3paboTKu TpeOOBaHM K TUYHOCTHBIM,
METaIpeIMETHBIM U TPEAMETHBIM pe3yJIbTaTaM 00ydJaroMuXCsl, OCBOMBIINX MPOrpaMMy 10 (GU3MKE Ha
YpOBHE CpefHero o01iero 00pa3oBaHus Ha YriayO0JaEHHOM YPOBHE, SIBISIETCSI CHCTEMHO-/1€ITeIbHOCTHBIH
HOJXO/I.

[Tporpamma 1o (hu3mMKe BKIIOYAECT:

IUTAHUPYEMBbIE Pe3yNIbTaThl OCBOCHUS Kypca (PU3UKU Ha YriyOIEHHOM YpOBHE, B TOM UHCIIE
IpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

coziepkanue yuyebHoro npeamera «Ou3ukay 1mo rogam o0ydeHus..

[Tporpamma no (pusnKe UMeET MPUMEPHBIN XapaKTep U MOXKET ObITh UCIOJIb30BaHA YUUTEIIMU
(bU3KKH 7151 COCTABJICHUS CBOMX PabOYHX MpOrpamm.

[Tporpamma o (pu3rKe He CKOBBIBAET TBOPUECKYIO MHULIMATUBY YUUTEIEH U MIPEIOCTABIISIET
BO3MOXHOCTH JUIS peaIM3alii pa3INdHbIX METOIUYECKUX MTOIX00B K MpenoJaBaHuio (prU3NKH Ha
yriayO0iIEHHOM YPOBHE MPH YCIOBUU COXPAHEHUs 003aTeNIbHOM YacTH CO/Iep KaHUsl Kypca.

dusmka Kak Hayka o HanboJsee o0IIMX 3aKOHAX MPUPOIbI, BBICTYIAs B KAUeCTBE yU4eOHOTro Mpeamera
B IIIKOJI€, BHOCHUT CYIIIECTBEHHBIIN BKJIAJ] B CUCTEMY 3HAHUU 00 okpysxaroriem mupe. LlIkonpHbI Kype
(Gu3uKN — ccTeMo0Opa3yoLIHil Il €CTECTBEHHO-HAYUHBIX Y4eOHBIX NPEIMETOB, IOCKOJIBKY (hru3nueckue
3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4yaeMbIX XUMUEN, Ononoruei, puznueckoi reorpadueit
u actpoHoMueil. Micnonp3oBaHue U akTUBHOE PUMEHEHUE (PU3MUECKUX 3HAHUM ONpeenniio XapakTep 1
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUHN B cepe IHEPTreTUKHU, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
HOJIy4EeHHUs] HOBBIX MaTe€pHaJIoB C 3a/laHHBIMU CBOMCTBaMU. V3ydeHne Gu3nK1 BHOCUT OCHOBHOM BKJIa/1 B
(bopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa 00y4aromierocs, B GOpMHUpPOBAHUE YMEHUM
IPUMEHSATh HAyYHbII METO/I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY kypca (pu3KKku Ha ypoBHE CpEeHET0 00111ero 00pa3oBaHus MOJO0KEH Psil UAEH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoea yenocmuocmu. B cOOTBETCTBUHU € HEW KyPC SIBISETCS JOTUYECKH 3aBEPIIEHHBIM, OH COJAEPIKHUT
MaTepHal U3 BCeX pa3zienoB (PU3MKH, BKIOYAET KaK BOIPOCH! KIACCHUECKOI, TaK M COBPEMEHHON (PU3HUKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUY C HEM MaTepual Kypca GU3HKU 00beTMHEH BOKPYT
¢usuueckux teopuil. Begymum B Kypce aBnsercs GopMupoBaHHe MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX
MaTepuH, BEIIECTBE U TOJIE.

Hoen cymanumapusayuu. E€ peannsanys NpeanonaracT UCIoIb30BaHUE T'YMaHUTAPHOIO
noTeHIrana pU3n4ecKor HayKH, OCMBICIICHHE CBA3HU Pa3BUTHsI (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoea npuknaonoii nanpaenennocmu. Kypc buzuku yriyOoaéHHOTO ypOBHSI MPEITOIaraeT
3HAKOMCTBO C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTUYECKUX NPUIIOKEHUH N3YYEHHBIX TEOPUH U
3akoHOB. [Ipu 3TOM paccMaTpuBaroTCsi Ha YpOBHE OOLINX MPEICTAaBICHUI U COBpEMEHHbIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTHH.



Hoes rkonozuzayuu peaansyeTcs MOCPEICTBOM BBEICHUS IIEMEHTOB COACPIKaHUS, MTOCBIIIEHHBIX
9KOJIOTUYECKUM IPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a
TaKxke 00CyKAeHUs MPoOIeM PallMOHATBHOTO MPUPOIOTIONIB30BAHMS U AKOJIOTMYECKON O€30MaCHOCTH.

OcBoeHnue conepkaHusi IPOrpamMmBbl 10 (PU3UKE TO0JKHO ObITh IOCTPOCHO HA MPUHIUIIAX CUCTEMHO-
JeSITeIbHOCTHOTO moaxoza. s Gu3uKy peannzanus 3TUX IPUHIUIIOB 6a3UpyeTcs Ha HCIIOJIb30BAaHUH
CaMOCTOSITEJILHOIO HKCIIEPUMEHTA KaK OCTOSHHO JeHCTBYOLIEro (pakropa yueOHoro mpouecca. Jis
yIIIyONEHHOTO YPOBHS — 3TO CHCTEMA CaMOCTOSATEIBHOTO YUEHHYECKOT0 SKCIIEPUMEHTA, BKITFOYAIOIIETO
(GpoHTaJIbHBIC YUEHUYECKUE ONBITHI IPU U3YYEHUH HOBOT'O MaTepuaa, JaboparopHble paboThl M pabOThI
npaktukyma. [Ipu 3ToM BO3MOKHBI [iBa criocoda peanu3annu GU3NIecKoro nmpakTukyma. B nepsom cioydae
IPaKTUKYM ITpoBOANTCS 160 B kKoHue 10 u 11 kiiaccoB, 1ub0 mociie nepBoro u BTOPOro MNoJIyroauii B
KaXJIOM U3 3THX KJ1accoB. Bropoii cmocob — 3To uHTErpanus padoT NpakTUKyMa B CHCTEMY J1a00paTOPHBIX
paboT, KOTOpbIE IPOBOJATCS B IIpoLiecce U3yueHUs pas3zena (TeMsl). IIpu atom nmoj pabotamu IpakTuKyma
MIOHUMAETCSl CAMOCTOSITENIbHOE UCCIIEI0OBAaHUE, KOTOPOE MTPOBOIUTCS MO0 PYKOBOJICTBY CBEPHYTOTO,
0000mEHHOr0 BUa 6€3 MOoMaroBoi HHCTPYKIIUH.

B nmporpamme no ¢usnke cucrema y4eHHYECKOTO SKCIIEPUMEHTa, JTa00PaTOPHBIX pabOT U MPAKTUKyMa
IpeCTaBIeHa €IMHBIM IiepedyHeM. BbIOOp TeMaTuKu JUis 3TUX BUJIOB YUEHHMUECKUX IPAKTUYECKUX paboT
OCYILECTBIISIETCS yYaCTHUKaMU 00pa30BaTeNIbHOrO Ipoliecca UCXO0/s U3 0OCOOEHHOCTEH TOYPOYHOT O
IUTAaHUPOBAHMS U OCHaIeHus kabuHera ¢pusuku. [Ipu sToM obecriednBaeTcs OBIaieHHE 00yJarOIUMUCS
YMEHUSMH NIPOBOAUTH IPSMbIE U KOCBEHHBIEC M3MEPEHMSI, UCCIIET0BAaHMSI 3aBUCUMOCTEH (pru3nueckux
BEJIMYMH U TIOCTAHOBKY OTIBITOB IO MTPOBEPKE MPEUIOKEHHBIX THITOTES.

Bosnbiioe BHUMaHue yeIs€TCsl PELISHUIO PaCUE€THBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu aTom s
pacu€THBIX 3a7]a4 MPUOPUTETOM SIBJISIFOTCS 33]]a4M C SIBHO 33/IaHHOW M HESIBHO 33aJaHHOH (pr3muecKon
MO/IEJIBIO, TIO3BOJISIFOIUE TPUMEHSATh U3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3Jiena Kypca,
TaK ¥ MHTETPUPYs NPUMEHEHHE 3HAHUIA U3 PAa3HBIX pa3esioB. /i1 KaueCTBEHHBIX 3a/a4 IPUOPUTETOM
SBJISIIOTCS 3a/1aHKsI Ha 00bsICHEHHE/TIpe/ICKa3aHne NPOTEeKaHusl PU3NUECKUX SBJICHUN U ITPOLIECCOB B
OKpY’Karomien )XU3HH, TpeOyromue BhIoopa (Gu3nuecKoi MOJETH TSl CUTYaIlUH MTPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu ®I'OC COO k MarepuaibHO-TEXHUUECKOMY 00€CIICUEeHUIO
y4eOHOTo Inpolecca Kypc GU3uKu yriyOnEHHOro ypoBHs Ha YPOBHE CPEIHEro 001ero oopa3oBaHus JOJKEH
U3y4aThCs B YCIOBUAX MPEIMETHOTO KabuHeTa. B kabuHeTe PU3MKH TOHKHO OBITH HEOOXOIMMOE
nabopaTopHoe 000pyI0BaHME AJISl BBIOJHEHNS YKa3aHHbBIX B POrpaMMe 10 pU3UKE YIEeHUYECKHUX OIBITOB,
1abopaTOpPHBIX paboT U pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPAIIMOHHOE 000py/I0BaHNE.

JleMoHCTpannoHHOEe 060pyioBaHuEe (POPMHUPYETCS B COOTBETCTBUHU C MIPUHIIUIIOM MUHUMAIbHOMN
JIOCTAaTOYHOCTH M 00€CIIeUnBaET MMOCTAHOBKY NMEPEYHCICHHBIX B IPOTpaMMe 1Mo (PHU3HUKE KITFOYEBBIX
JIEMOHCTpALMH 115 MCCIeIOBAHUS U3y4aeMbIX SIBJICHUN U MPOLECCOB, SMIUPUYECKUX U (DyHIaMEHTaIbHbIX
3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHA.

JlaGopaTtopHoe 000py10BaHHE ISl YYEHUUECKUX MPAKTHUECKUX paboT GOpMUPYETCsl B BUJE
TEMAaTUYECKUX KOMILIEKTOB M 00eCIeunBaeTcs B pacy€ére 0JJHOT0 KOMIUIEKTa Ha JIBYX 00yUJarOIIUXCsl.
TemaTnueckue KOMIUIEKTHI JAOOPaTOPHOI0 00OPYI0BAHUS TOJIKHBI OBITh TOCTPOEHBI HA KOMITJIEKCHOM
UCTIOJI30BaHUH aHAIOTOBBIX U ITU(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B
BUie HU(PPOBBIX JTa0OPATOPUHA.

OCHOBHBIMU LEJIIMU U3YYEHHS] PU3UKU B 00111eM 00pa30BaHUHU SBIISIOTCS:

(dbopMHpoOBaHUE HHTEPECA U CTPEMIICHHUS 00YJaroIuXcs K HAYYHOMY U3yYEHHIO TPUPOJIbl, Pa3BUTHE
WX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE MPECTABICHUN O HAYYHOM METO/Ie MO3HAHUS U (POPMHUPOBAHUE UCCIIEIOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIINM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3yu4eHHUs] OCHOB CTPOCHUSI MaTepPUU U
(byHIaMEHTATEHBIX 3aKOHOB (DH3UKH;

dbopmHpoBaHUEe YMEHHUI OOBSICHATD SIBJICHUS C UCIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM U HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMHpOBaHUE MPEACTABICHUN O POJIU (PU3UKH JUTSA Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHI;

pa3BUTHE MPECTABICHUN O BO3MOXHBIX cepax Oyaymiel npodeccnoHaabHOM 1eATeIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOJTOTOBKA K JaJbHEHUIIIEeMy OOYYEeHHUIO B 3TOM HAIPaBJICHUH.

JlocTikeHue 3THX 1eiei o0ecrieunBaeTcs pelieHneM CIeAyIoInX 3a/1a4 B poliecce U3y4eHus Kypca
(Gu3KMKN Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHMUs:



npruoOpeTeHne CUCTEMbI 3HAHUH 00 001X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX,
BKJIIOYAsi MEXAHUKY, MOJIEKYJISPHYIO (PU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY U DJIEMEHTHI
acTpo(hu3uKH;

dbopMupOBaHUE YMEHUN TPUMEHSTh TEOPETUUECKHE 3HAHUS ISl OObSICHEHUS (PU3UUECKUX SIBJICHUN B
IPUPOJIE U IS IPUHATUSA IPAKTUUECKUX PELICHUH B IOBCEAHEBHOMN KU3HMU;

OCBOEHHUE CIIOCOO0B peILIeHUS Pa3IMYHbIX 33/1a4 C SIBHO 3a/IaHHON (pu3nuecKkoi MoJienblo, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHne (PU3MUECKON MOJIENIHN, aICKBATHON YCIIOBHM 3a/1a4i, B TOM
YHClie 3a]]a4 MHKEHEPHOT0 XapaKTepa;

NOHMMaHHe (PU3NIECKUX OCHOB M MPUHILIUIIOB JEHCTBUS TEXHHUECKUX YCTPOICTB U TEXHOIOTMYECKHIX
MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELY;

OBJI4/ICHUE METOJJaMH CaMOCTOSATEIBHOTO IIJIAHUPOBAHMS U IPOBEICHUS (PU3HMUECKUX IKCIIEPUMEHTOB,
aHaJIM3a U UHTEPIIpETalMy HH(GOPMALIMH, ONIpeIeJIeHHs] IOCTOBEPHOCTH MOJIYYEHHOIO Pe3ybTaTa;

CO3/1aHHE YCIIOBHUH JUIs pa3BUTHSI YMEHHI POEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOM 1€ATEIbHOCTH;

pa3BUTHE UHTepeca K cepaM npodhecCHoHaTbHON NesSTEIbHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B cootBerctBuu ¢ TpedoBanusiMu @I'OC COO yrinyOnéHHbIN ypOBEHb U3YYCHUS YUeOHOTO ITpeIMeTa
«®Du3nKa» Ha YPOBHE CPEAHEr0 0011ero o0pazoBaHus BEIOMpaeTcs 00ydaomUMUCs, TUIAaHUPYIOLITUMU
POJOHKeHHE 00pa30BaHus MO CHEHATBHOCTIM (PU3NKO-TEXHUYECKOTO MPOdUIIS.

Ha uzydenune ¢pusuku (yriayOnEéHHBIN YPOBEHB) Ha YPOBHE CPEIHETO OOIIETr0 00pa30BaHUsT OTBOTUTCS
340 gacos: B 10 knacce — 170 gacos (5 yacoB B Heenmto), B 11 kimacce — 170 yacoB (5 4acoB B HEZENIO).

[Ipennaraemsiii B mporpaMMme 1Mo Gu3uKe nepeueHb Ja00paTOPHBIX U MPAKTHUECKUX PaOOT SBISIETCS
PEKOMEHI0BAaHHBIM, YYUTEIb JIeJIaeT BHIOOP MPOBEICHHS 1aO0OPATOPHBIX pabOT U OMBITOB C YYETOM
WHAMBUIYaJIbHBIX OCOOCHHOCTEHN 00yJyaronnxcs.



COJEPKAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousmka — pyHAaMeHTaIbHas HayKa o npupoje. Hayunsiit MeTo MO3HAHUS M METO/IbI UCCIIEIOBAHHMS
(U3NYECKUX SIBIICHUM.

OKCcIIepUMEHT U TEOpHUs B Ipoliecce Mo3HaHus npuposl. HabmoieHue u 3KcrepuMeHT B (pusmke.

Crioco6b1 n3mMepeHns (PU3NYECKUX BETUYMH (aHAIOTOBBIE M U(POBBIE U3MEPUTENILHBIE IPUOOPHI,
KOMITbIOTEPHBIE JTaTUUKOBBIE CUCTEMBI).

[Morpemuoctu nu3MepeHuil pu3nuecKkux BeIUYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue GU3NYECKUX SIBICHUI U IpoLieccoB (MaTepuaIbHas TOUKa, a0COIIOTHO TBEPIOE
TEJNO, UeanbHasl )KUJKOCTb, HCAIbHBIN ra3, To4euHbli 3apan). ['unoreza. dusnueckuii 3aK0H, TPaHULBI €TI0
IpUMEHUMOCTH. Pu3nueckas Teopusl.

Pousb 1 MecTo (u3nku B GOPMHPOBAHNN COBPEMEHHON HAYYHOM KAPTHHBI MUPA, B IPAKTUYECKOH
NeSITeIbHOCTH JIFO/IEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

M3mepenue cuiibl TOKA U HAPSHKEHUS B LI HOCTOSHHOTO TOKA ITPU MOMOIIY aHATIOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ LM poBoii 1aboparopueit no gpusuke. [Ipumeps! n3mepeHus pU3MUECKUX BETUYUH IPU
MOMOIIY KOMITbIOTEPHBIX 1aTYMKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABrkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOro ABMKeHus. Cucrema oTcuéTa.

[Ipsimast 1 oOpaTHas 3314l MEXaHUKH.

Paanyc-BekTop MaTepHaabHON TOUKH, €r0 MPOEKIIUK Ha OCH CUCTEMBI KOOpAUHAT. TpaekTopusi.

[Tepemenienune, CKOpOCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepHalIbHON
TOYKH, UX NPOEKLIUU Ha OCU CHCTeMbl KoopauHaT. CioKeHue nepeMelieHnii 1 CJI0KEeHne CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOIMHENHOE JIBUYKEHUE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUs U IyTH MaTepHabHONH TOUKH OT BPEMEHHU U UX IpadUKH.

CBobosiHOe najieHue. Y ckopeHrne cB0OOOAHOro najieHus. JBrkeHue Tena, OpoleHHOro Mo yriioM K
TOPU30HTY. 3aBUCUMOCTb KOOPJINHAT, CKOPOCTU ¥ YCKOPEHMSI MATEPHAIILHOM TOUKU OT BPEMEHHU U UX
rpaduxmu.

KpuBonnHeiiHoe nBrnxkeHue. [IBHKEHHE MaTEpUAIbHON TOUKH IO OKPYKHOCTH. YTJIOBasi U JIMHEMHAS
ckopoctb. [lepuona u yactota oopamenus. LleHTpocTpemuTenbHoe (HOpMaIbHOE), KacaTeIbHOE
(TaHTeHIIMAJILHOE) U MOJTHOE YCKOPEHHE MaTepUaIbHOM TOUKH.

TexHUuyeckue ycTporuCTBa U TEXHOJOTUYECKHUE MPOLIECCHI: CIUIOMETP, IBUKEHUE CHAPSI0B, LICITHBIE,
niecTepéHUaThie U peMEHHBIEC Iepeaayl, CKOPOCTHBIE JTUPTHI.

Hemoncmpayuu.

Monenb cucteMsl OTCUETA, MIUTFOCTPALIUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

CrniocoObl uccae10BaHus ABMXKEHUH.

Nnmroctpanys npeaeabHoro nepexoaa U N3MEpEHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIH30BAHMEM MEXaHU3MOB.

ITanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

Hampasnenne ckopocTH Npy IBUKEHUU 0 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTeil, TpaeKTOpUI, CKOPOCTEN ABMXKEHUS OJTHOTO M TOTO K€ TEJIa B Pa3HBIX CUCTEMAax
OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, nPAKMUKyMm.

N3ydeHre HepaBHOMEPHOTO ABUKEHHUS C LIENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.

N3mepeHne yCKOpeHus IIpH NPSMOJIMHENHOM PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHM IIPH PABHOYCKOPEHHOM JIBH)KEHHUU.



N3mepenue yckopeHHst cCBOOOIHOTO MaAeHuUs (PEKOMEHI0BaHO MCIIOJIb30BaHUE U(PPOBOH
nabopaTopun).

N3yueHne OBMKEHUS Tea, OpOLIEHHOT0 rOpr30HTaNIbHO. [IpoBepka rumnoressl 0 mpsMoi
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEX1Y AAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yueHne ABMKEHUS Tela 110 OKPYKHOCTH € IOCTOSIHHOM 110 MOAYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH Tieproia 0OpalieHrs KOHHYECKOro MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

ITepsbriii 3akoH HeroToHa. HepunaibHbie cucTeMbl oTcuéTa. [IpuHumn otHocuTenbHOCTH ["anues.
HeunepuuanpHelie cuctemMsl 0TCUETA (ONpEAEIEHUE, IPUMEDBI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu Cui.

Bropoii 3akoH HproToHa 11711 MaTEpUAIBHON TOYKH.

Tpertwnii 3akoH HproTOHA 17151 MaTepHAIIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U HHEPTHOW MacCBhl.

Cuna TspKecTu. 3aBUCUMOCTD YCKOPEHUsI CBOOOIHOIO Ma/IeHUs OT BHICOTHI HAJl HOBEPXHOCTHIO
IUTAaHETHI M OT reorpauuecKoi MUPOTHL. J{BrKeHrne HEOECHBIX Tell M X CITyTHUKOB. 3akoHbl Keriepa.
[lepBas kocMHuUecKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIIErocsi ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBKEHUS U cujia TpeHus nokos. Koaddumment
Tpenust. Cuiia CONpOTUBIICHUS NIPY JABH)KEHUU TeJla B )KUIKOCTH WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTHU
OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['unpocraruueckoe nasinenue. Cuiia Apxumena.

TexHuueckue ycTpoicTBa U TEXHOJIOTUUECKHUE MPOLECCHI: MOJIIUITHUKH, TBUKEHNE NCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu.

Habumronenne nBM>XeHUs TN B MHEPLMAIBHBIX M HEMHEPLMAJIBHBIX CUCTEMAaxX OTCUETA.

[IpuHUUIT OTHOCUTEIBHOCTH.

Kauenue 1ByX HUIMHAPOB UM ILIAPOB Pa3HOM MACChI C OJIMHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO
HEMHEPUUAIbHOM CUCTEMBI OTCUETA.

CpaBHeHuE paBHOACHCTBYIOLIEH MPUIIOKEHHBIX K Ty CHJI C IPOM3BEIEHUEM MacChl TeJla Ha €ro
YCKOpPEHHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHcTBO cHil, BO3HUKAIOIIUX B PE3yJIbTAaTe B3aUMOACHCTBUS TE.

N3mepeHne Macce 110 B3aUMOJEHCTBHIO.

HesecomocTts.

Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUU.

[{eHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHHE CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue paBHOJEHCTBYOMIEH CHJI TP IBMKEHUU OpycKa 110 HaKJIOHHOM IJIIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpycKa 110 HAKJIOHHOM MJI0OCKOCTH Ha
3a/laHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UNHOBOM 00paslie, OT X
nedopMmaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

W3mepenune kordGuIeHTa TPeHHS 10 BEJIMYUHE yIIIOBOro KoddduirenTa 3aBucuMoct Frmp(N).

HccnenoBanue qBruxeHUs: OpycKa Mo HAKIIOHHOW MJIOCKOCTH C MEPEMEHHBIM KO3 HUITUEHTOM TPEHUSI.

W3ydeHne ABMKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpOE Teno. [TocTynaTensHoe U BpaliaTesbHOE ABMKEHHE TBEPIOTO Tesia. MOMEHT
CUJIBI OTHOCHUTEINIBHO OCH BpameHus. [1neqo cumbl. ClioxkeHue cuil, NpUIoKEeHHBIX K TBEpAOMY Teiry. LleHTp
TSKECTH TeJa.

VYcnoBus paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TuYHOE pABHOBECHE.

TexHu4eckne ycTpouCcTBa U TEXHOJIOTMYECKHE MPOLECCHI: KPOHIITENH, CTPOUTENBHBIA KPaH,
peméryarbie KOHCTPYKIUH.



Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TeEJla, UMEIOLIEr0 IUIOIAAb OIIOPBI.

Tema 4. 3akonwl coxpanenus 6 MexaHuke.

MMirynbsc MaTepUaIbHOM TOYKH, CUCTEMBI MaTepUaAIbHBIX TOUEK. LIeHTp Macc cucTteMbl
MaTepHalbHbIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

MMITynbC CUIIBI 1 U3BMEHEHHUE UMITYJIbCa TEA.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MomeHT umIysibca MarepruanbHoi Touku. [IpencraBieHue o COXpaHEHMH MOMEHTA UMITYJIbCa B
LEHTPAJIbHBIX OJIAX.

Pabora cuiibl Ha MajoOM U Ha KOHEYHOM IepemenieHuu. ['paduueckoe npeacrapieHue paboThl CUJIBL.

MOIIHOCTD CHJIBL.

Kunerndeckas sHeprus MaTepuanbHON TOUKH. Teopema 00 U3MEHEHNH KHHETUYECKOM SHepTun
MaTEepUAIBHON TOYKHU.

[ToTeHuumanbHble U HEMOTEHUUANIbHbIE cHiIbl. [loTeHnnanbHas s3ueprus. [lorenuuanbaas sHeprus
ynpyro aepopMupoBaHHON NpyKUHBI. [loTeHIIMaIbHAS SHEPTHUS TeIa B OTHOPOJHOM I'PaBUTALIMOHHOM
nonie. [loTeHmanbHas sHeprus Teja B rPaBUTALIMOHHOM I10JI€ OJTHOPOAHOTO I1apa (BHYTPHU U BHE I11apa).
Bropas kocMuueckas CKOpocTb. TpeThss KOCMHUYECKAsi CKOPOCTb.

CBs13b paOOTHl HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTHUH CUCTEMBI Tel. 3aKOH
COXpPAHEHHUsI MEXaHUYECKOW YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyiun 11 UACATBHOM )KUAKOCTH KaK CIICICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOM
SHEPIUH.

TexHuueckre yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLIECCHI: IBUKEHNUE PAKET, BOJOMET, KOIIED,
MPYKUHHBIN MUCTONET, TUPOCKOI, GUTYPHOE KaTaHHe Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

W3MeHeHne 3HepruM Tena Mpu COBEPILIEHUU pabOoThI.

B3anmuble npeBpalieHnsi KHHETUYECKOW U IIOTEHIMAIbHON SHEPIUi IIpU AEUCTBUH HA TEJIO CHJIBI
TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomet, npakmuxym.

H3mepenne umiryabca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJENH AIEKTPOMOOMIISI U MOIIIHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA Tela C UMITYJIbCOM CHUIIBL.

HccenenoBanue cCoXxpaHEeHUsI UMITYJIbCA IIPU YIPYTOM B3aWUMOJEHCTBHH.

W3mepeHre KHHETUYECKOM YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM HEPTrUu NPYKUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS TPU ABMKCHUU TeJla TI0 HAKIIOHHOW TIOCKOCTH.

Paszpnen 3. Moaekyasipasi Gu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOI meopul.

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJIsipHO-KnHeTH4Yeckor Teopur (MKT), nx onbiTHOe 000CHOBaHHE.
Huddysus. bpoyHoBckoe ABmkeHHe. XapakTep ABMKEHHS U B3aUMOJICHCTBUS YacTHI] BeulecTBa. Mojenu
CTPOEHHUS Ta30B, )KUJIKOCTEH U TBEPABIX Te U 00BICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MO/JIENIEH.
Macca u pazmepsl Mosiekyl (atomoB). KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u criocoOsl €€ n3mepenus. [llkana remnepatyp Llenscus.

Mojenp ueabHOrO Ta3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU: YaCTHUIIBI ra3a ABUKYTCS
XAO0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.



["a3oBbIe 3ak0HBI. YpaBHeHHE MenaeneeBa—Kanelipona. AGcomoTHas Temieparypa (IKana
temriepatyp KenbBuna). 3akon [lansTona. M3omporieccsl B H1eaabHOM Ta3e ¢ TOCTOSHHBIM KOJTUYECTBOM
BemecTBa. ['paduueckoe mpeacTaBaeHre U30MPOLIECCOB: 30TEPMa, H30X0pa, n300apa.

CBs13b MEXKy JABJICHUEM U CPEIHEN KUHETUYECKON 3HEPrUel MOCTYIAaTEIbHOTO TEMIOBOTO
JBUKEHUS MOJIEKYJI HJI€aJIbHOTO ra3a (OCHOBHOE YPaBHEHUE MOJIEKYJIIPHO-KMHETUUECKON TEOpUU
UJCaNBLHOTO ra3a).

CBs13b a0COMIOTHOU TEMIIEPATyphl TEPMOJUHAMHYECKON CHCTEMBI CO CPEHEH KHHETHYECKON
SHEPrHel MoCTyNaTeIbHOrO TEINIOBOTO ABUKEHUS €€ YaCTHL.

TexHu4eckue yCTpouCTBa M TEXHOJIOTHYECKUE TMPOLIECCHI: TEPMOMETP, 0apOMETp, MOTyYeHHE
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL] BELIECTBA.

Mopnens OpOYHOBCKOTO JIBUYKEHUSI.

Buneoponuk ¢ 3anuceo peaibHOro OpOyHOBCKOTO JIBUKEHHUSI.

Juddyzus kuaKocTen.

Mognens onbiTa lllTepHa.

IIpuTsxeHne MOJIEKyII.

Mopenu KpUcTaJuIM4eCKUX pelETOK.

Habumonenue u nccnenoBannue U30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJIEHUS TEIUIOBOTO PaBHOBECHS IPU TEIUIOOOMEHE MEXKIY ropsiuei u
XO0JIOIHOM BOJIOH.

W3yueHne n30TepMHUECKOTro mporecca (PeKOMEHA0BAaHO UCTIONb30BaHue IU(POBOi 1abopaTopun).

N3yueHnune n30X0opHOro Impoiecca.

N3ydeHnue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHUS! COCTOSIHHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T/]) cucrema. 3aganre BHEITHUX YCIOBUH AJIsl TEPMOJAUHAMUYECKON CHCTEMBI.
Buemnne u BHyTpeHHUE napameTpsl. [lapameTpbl TepMOIMHAMUYECKONW CUCTEMBI KaK CpeTHUE 3HAUCHUSI
BEJIMYMH, OMUCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe nauano tepmoarHamMuku. CaMOIIpor3BOJIbHAS peflaKkcalus TEPMOAMHAMUYECKON CHUCTEMBI K
TEIUIOBOMY PAaBHOBECHIO.

Mopenb neanpHOro raza B TEpMOJIMHAMUKE — CUCTEMa YPAaBHEHUI: ypaBHEHHE MeHieneeBa—
KnaneiipoHa 1 BelpaxeHue sl BHYTPEHHEN SHEPTrUu. Y CJIOBUS TPUMEHUMOCTH 3TOM MOJEIIN: HU3Kas
KOHIICHTpAIIMs YaCTHIl, BEBICOKHE TeMIEpaTyphl. BeipaxkeHue 1Jisi BHYTpEHHEH YHEPTUU OJTHOATOMHOTO
UJ€aNbHOTO rasa.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMOANHAMUKE. Brrancienue paboTsl mo rpaduky mpoiiecca Ha pV-
JarpaMme.

Temnonepenaya kak cnoco0 U3MEHEHHUs BHYTPEHHEN SHEPTUU TEPMOAMHAMUYECKON CUCTEMBI 0€3
coBeplieHus padoTel. KoHBeK1MSI, TEIIONPOBOAHOCTD, U3JIyUYEHHE.

KonuuecTtBo TemnoTel. Tenno€MKoCTh Tena. Y AenbHas U MOJISIpHas TEIJIOEMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. Y aenbHas TEIIOTAa CropaHus TOIUIMBA. Pacyér KoanvecTBa TEIIIOTHI PHU
terutonepenaue. [lonstTue o6 anuabaTHOM mporiecce.

[TepBblit 3ak0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KonnyecTBo TEMIOTH U paboTa Kak Mephl
M3MEHEHUS! BHYTPEHHEHN SHEPrUu TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoii 3aKk0H TEpMOJIMHAMHUKH JJI1 PABHOBECHBIX MPOLECCOB: YEPE3 3aJaHHOE PABHOBECHOE
COCTOSTHUE TePMOIMHAMUYECKON CUCTEMBI IPOXOANT SIUHCTBEHHAs aquabara. AOGCOIIOTHAS TeMIieparypa.

BTopoii 3aKk0H TEpMOJIMHAMHUKU JJIs1 HEPABHOBECHBIX IPOLECCOB: HEBO3MOKHO NIEPENATH TEIJIOTY OT
6oJee X0J101HOTO Tela K Oosiee HarpeToMy 6e3 kommneHcanuu (Knaysuyc). HeobpaTumocTs mpupoIHBIX
IIPOIIECCOB.

[Ipunnune! aeiictBus Ternosbix MamuH. KITI.

MakcumanbHoe 3Haduenune KIIJI. [ukin Kapno.

DKOJIOTMYECKUE aCIIEKThI MCII0JIb30BaHUs TEIJIOBBIX ABUTaTeNel. TennoBoe 3arps3HeHre
OKPYKaIOIEe Cpebl.



TexHu4eckue yCTpoicTBa U TEXHOIOTUUECKHUE MPOIECCHI: XOIOIUIbHUK, KOHIULIUOHED, TU3EIIbHBINA U
KapOIOpaTOpHBIil BUraTeNu, mapoBas TypOrHa, MOJIyYeHHe CBEPXHU3KUX TEMIIEpaTyp, YTHIN3alus
«TETJIOBBIX» OTXOJIOB C HCIIOJI30BAHUEM TEIIOBOTO HACOCA, YTHIIM3AIHS OMOOPTaHUYECKOTO TOTUIUBA TSI
BBIPA0OTKH «TEIIOBOI» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IpH a1nadaTHueCcKOM paclIupEeHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJEIbHBIX TEMIOEMKOCTEN BELIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro npoiiecca.

KomnberoTepHble MOIENIH TETUIOBBIX JIBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3mepenne yaenbHOU TeII0EMKOCTH.

HccenenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aanabaTHOro mporecca.

W3yueHue B3aMMOCBSI3M SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS U TEMIIEPATYPhl KUIIEHUS
JKUJIKOCTEMN.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[Tapoo6pa3oBanue u kKoHaeHcausa. Vcriapenue u kunenue. Y ienbHasi TeIioTa napooopa3oBaHusl.

Haceplennsie u HeHachllleHHbIE Tapbl. KauecTBeHHAs! 3aBUCUMOCTD MJIOTHOCTH U IABJICHUS
HACBIIICHHOTO TIapa OT TEMIIEPATYPhI, HX HE3aBUCUMOCTh OT 00bEMa HACBIIIICHHOTO TTapa. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT JABJICHUS B JKUJKOCTH.

BnaxHocTps Bo3yxa. AGCOIIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpucTaiios. [1naBnenue
Y KpucTayum3anus. Y aesbHas TerioTa miasienus. Cyomumanus.

Hedopmaruu tBEpaoro Tena. Pactskenue u cxarue. Casur. Moayns FOwnra. [lpenen ynpyrux
nedopMaruii.

TennoBoe paciMpeHne XUIKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE pacITupeHHE.
AHrapMOHHM3M TEIJIOBBIX KOJIEOAHHI YaCcTHIl BEIIECTBA KaK MPUYMHA TETJIOBOTO paclIUpeHus Tel (Ha
KauyeCTBEHHOM ypPOBHE).

[IpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MEepexoax.

YpaBHeHHE TEIMIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KOadDUIIMEHT MOBEpXHOCTHOTO HATSHKeHUS. KanusuisipHbie SIBICHUS.
JlaBiieHre o UCKpUBIEHHON TOBEPXHOCTHIO xkuaAKocTH. Dopmyia Jlamnaca.

TexHuYecKre yCTpOMCTBA U TEXHOJOTMYECKHE MPOLIECCHI: JKUIAKUE KPUCTAIbI, COBPEMEHHBIE
MaTepHabl.

Hemoncmpayuu.

TermoBoe pacmpeHue.

CBoiiCcTBa HACBIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

OnBbITH ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBaHue.

Kanunnsipusie sBieHus.

Mopenu HEHbIOTOHOBCKOM KHUJKOCTH.

Crioco0bl U3MepeHus BIAKHOCTH.

UccnenoBanue HarpeBaHus 1 IJIABJIICHUSI KPUCTAJUIMYECKOTO BEIIECTBA.

Bunasr nedopmaruii.

Hab6nronenune mansix aedopmMarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npaKmuxym.

N3yuenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIAKOCTEM.

N3mepenne yaenbHOM TEIIOTH MJIaBJIEHUS JIbJa.

W3yueHue CBONCTB HACBIIICHHBIX TAPOB.

H3mepeHne aOCOMOTHOM BIaXXHOCTH BO3/yXa U OIICHKA MAacChl TAPOB B ITOMEIICHHH.

N3mepenne ko3P huiineHTa moBepXHOCTHOTO HATHKEHUS.



N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3nHOBOr0 00pa3iia OT MPHJIOKEHHOM K HEMY CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpu3anus Tel U €€ IposBIeHUs. DIEeKTpUdIecKuil 3apsia. J(Ba BU1a 3JIEKTPUUECKUX 3apsii0B.
[IpoBOIHUKY, TUBEKTPUKH U MTOTYIPOBOJAHUKN. DIIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsii. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsija.

B3aumoneiictBue 3apsanoB. Toyeunsie 3apsabl. 3akoH KyioHa.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsoxkénnocts snextpuyeckoro moss. [IpoOusiii 3apsy. JIunuu Hanps:KEHHOCTH 3JIEKTPUUECKOTO
noJisi. OMHOPOJHOE AIIEKTPUUECKOE TIOJIE.

[ToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO N0JIA. Pa3HOCTh MOTEHLIMATIOB ¥ HAIIPSIKEHUE.
[ToTenumanpHas 3Heprus 3apsaa B 3JEKTpocTaTHYECKOM 1oJie. [loTeHIa 31eKTpocTaTuYeCcKOro mois.
CBs13b HANPSHKEHHOCTHU TOJISL U PA3HOCTH MOTEHIMAMIOB JIJISl 2JIEKTPOCTATUUYECKOIO MMOoJIs (KaK OAHOPOIHOTO,
TaK U HEOJJHOPOHOTO).

[IpuHUMI Cyneprno3uIMK JIEKTPUUECKHUX MTOJIEH.

[Tone Toueunoro 3apsiaa. [loxe paBHOMepHO 3apsikeHHOU cdepsl. [lone paBHOMEPHO 3apsKEHHOTO TI0
00BpEmy mmapa. [lone paBHOMEpPHO 3apsKEHHOM 0eCKOHEUHOH mnockocTy. KapTuHbl TuHUN HaNpsKEHHOCTH
ATUX MOJIEN U DIKBUITOTEHIHAJIBHBIX IOBEPXHOCTEM.

[IpoBOIHUKY B 3EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIM3IeKTPUKH B JIEKTPOCTaTUYECKOM IToJIe. J{ManeKTpuyeckas IpOHUI[aeMOCTh BEIIECTBA.

KonneHcarop. D51eKTpOoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD MJIOCKOIO KOHJIEHCATOPA.

[TapayenpHOE coeqMHEHNE KOHIeHCcaTopoB. [locnenoBarenbHoe COeTMHEHNE KOHACHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsiKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckue ycTpoicTBa U TEXHOJIOTUUYECKHE MPOIECCHI: AJIEKTPOCKOI, JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MIICHHE MIEKTPOIIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

VYCeTpoiCTBO U MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTpUUECKOe MOJe IBYX 3apSKEHHBIX IJIACTHH.

Monensb saekTpocTaTiueckoro reuneparopa (Bau ge I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM I1OJIE.

DIeKTpocTaTUYeCKas 3alluTa.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTB AJIEKTPOEMKOCTH INIOCKOT'O KOHJIEHCATOPa OT IUIONIAIM IUIACTUH, PACCTOSHUS MEXY
HUMH U JUDJICKTPUUECKONU MTPOHUIIAEMOCTH.

DHeprus AMEKTPUUECKOT0 MOJIs 3apsHKEHHOTO0 KOHJIEHCAToPa.

3apsiaKa U pa3psKa KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKkmuKym.

OrieHka Cu1 B3aUMOJICHCTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpaiieHus SHEPrHH 3apssKeHHOT0 KOHIEHCATOPa B SHEPTUIO U3ITyYEHUS! CBETOUO/IA.

W3ydeHue mpoTekaHus TOKa B LIETIH, COJIEprKallel KOHeH caTop.

Pacnpenenenue pasHoCcTH NOTEHUUANIOB (HAPSKEHMS) TIPY MTOCIIEIOBATEILHOM COEIMHEHUN
KOHJIEHCAaTOPOB.

HccnenoBanue pa3psaaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpudecKuii mok.

Cuia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CymecTBOBaHUS TOCTOSTHHOTO JIEKTPUYECKOTo Toka. McTounuku Toka. Hanpspkenne U u
S/C é.

3akon OMa 1 yJacTKa IeTH.

DIIEKTPUUECKOE COMPOTUBIIEHHE. 3aBUCUMOCTh COMPOTUBIIEHUSI OJHOPOJIHOTO MTPOBOIHUKA OT €r0
JUIMHBI Y IJIOLIAIH TOTIEPEYHOI0 CeUeHHUs. Y IeJIbHOE CONPOTHUBIIEHUE BEIIECTBA.

[locnenoBarenbHOE, MapauieibHOE, CMENIAHHOE COEAMHEHNE TPOBOIHUKOB. Pacuér pa3BeTBIEHHBIX
anexkTpuyeckux uemnei. [lpasuna Kupxroda.



Pabora snexrpuueckoro Toka. 3akon J[xoyns—Jlenna.

MoIHOCTb 3MEKTpUYECcKOro Toka. TernoBas MOITHOCTh, BhIJENsIEMas Ha PE3UCTOPE.

OJ1C 1 BHyTpEeHHEe CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKoH OMa /1715 OTHOU (3aMKHYTOM )
ANEKTPUYECKON 11enr. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIkaHHe.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpoHCTBA U TEXHOJOTUYECKHE MPOLIECCH: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK
IEKTPUYECKOU SHEPIUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA OT HAIPSDKEHUS I PE3UCTOpPa, JIaMIIbl HaKaIHuBaHUS U
CBETOJIMO/1A.

3aBUCHUMOCTh COMPOTUBICHUS [IMIUHAPUIECKUX TPOBOAHUKOB OT JJIUHBI, TUIOIIAIU MOMIEPEYHOTO
CEYEHHUs U MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS IIPU MTOCTOSSHHOM HaIPsHKEHUU.

[Tpsimoe nzmepenue D/1C. KopoTkoe 3aMbIkaHuE ralbBaHUUYECKOIO JJIEMEHTA U OLIEHKAa BHYTPEHHETO
COTIPOTUBIICHUS.

Crioco0bI coeMHEHHsI ICTOYHUKOB ToKa, DJ[C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJII0CAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, nPaKmMuKym.

HccnenoBaHue CMEIIAaHHOTO COSTUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBICHUSI IPOBOJHUKOB.

HccnenoBanue 3aBUCIMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIAMITbl HAKAJIUBAHHUS.

VYBenuueHue npeenia u3MEepeHust amrnepMerpa (BoJIbTMETPA).

N3zmepenue D/1C u BHYTpEHHET0 CONPOTUBICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumocty J/1C raqpBaHUYECKOr0 3J1€MEHTA OT BpEMEHU NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKAY IOJI0CaMU UCTOYHUKA TOKA OT CUJIbI TOKA B IIEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DneKTpuyecKas MPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHASA POBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTUBIIEHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTb.

DNEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonmynpoBouuku. CoOCTBEHHAs ¥ MPUMECHAsk IPOBOAMMOCTh MOJIYIPOBOAHMKOB. CBoicTBa p—N-
nepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

DIIEKTPUUECKHI TOK B DJIEKTPOIUTAX. DIEKTPOJUTUUECKAS TUCCOITUALINSL. DIEKTPOIIU3. 3aKOHBI
@apazes 11 2IEKTPOIU3a.

OnexkTpuueckuil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psi. Pasnuunblie THIIBI
CaMOCTOSITENILHOTO pa3psna. Moinnus. [lna3ma.

TexHUuyeckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: Ta30pa3psAaHbIE JIAMITbI, AJIEKTPOHHO-
JqydeBas TpyOKa, OIYIPOBOJIHUKOBBIE PUOOPHI: U0, TPAH3UCTOP, (POTOAMOMA, CBETOANO, TaIbBaHUKA,
paduHUPOBAaHNE ME/IH, BbIIJIAaBKA aJIFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYpPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsl 2nekTposnza dapanes.

HckpoBoli pa3psii ¥ IpOBOJAUMOCTb BO31yXa.

CpaBHeHuE MPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomel, npakmuxym.

Habmonenue snextponunsa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJIA.

Du3nYecKUil MPAKTUKYM.



Crioco6b1 n3MepeHHs (PU3NYECKUX BETMYMH C UCIOJIH30BAHUEM aHATIOTOBBIX M IU(PPOBBIX
U3MEPUTENIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX AATYMKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCUTEIIbHBIE
MOTPEIIHOCTH U3MepeHui puznueckux BennyuH. OLeHKa TpaHuIl IOTPEIIHOCTEH.

ITpoBeieHue KOCBEHHBIX U3MEPEHUH, NCCIIE0BAaHUM 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH, IIPOBEPKA
IPEUIOKEHHBIX THIIOTE3 (BBIOOP M3 paboT, ONMMCAHHBIX B TEMAaTHUECKUX pa3jenax «YdeHU4IeCKui
9KCHEPUMEHT, J1a0OpaTOpHbIe PAOOThl, IPAKTUKYM).

MexnpeameTrHbie CBA3H.

N3yuenue kypca pusuku yriayOonéHHoro yposHs B 10 kinacce oCyIIecTBISIETCS C yUETOM
CoJIepKaTeIbHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpapuu U
TEXHOJIOTHH.

Mesicnpeomemnvle nonaAmMUA, C6A3AHHbBLE C UZYUEHUEM MEMO006 HAYYHO20 NO3HAHUA: SBICHUE,
Hay4HbIH (akT, runoresa, pusnueckas BeIUUNHA, 3aKOH, TEOpUs, HAOIIOJICHNE, SKCIIEPUMEHT,
MOJIEIMPOBaHKE, MOJIeNb, U3MEPEHHE, IIOTPEIIHOCTH U3MEPEHUN, H3MEPUTEIbHBIE TPUOOPHI, II(PpoBast
nabopaTopus.

Mamemamuka: penieHre cucTeMbl ypaBHeHu#. Jlnnelinas QpyHkius, napaboia, rurnepoomna, ux
rpa¢uku u cBoiictBa. Tpuronomerpuueckue GyHKIUN: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO. BEKTOPHI M MX MPOEKIIMK HA OCU KOOPJAUHAT, CIIOKEHUE BEKTOPOB.

Buonozua: mexanuueckoe JBI)KEHUE B XKUBOU Npupoae, 1updys3usi, 0cMOC, TEII00OMEH )KHUBbIX
OpPraHU3MOB, TEIJIOBOE 3arPsA3HEHNUE OKPYKAIOIIEH Cpe/ibl, yTUIN3alKs OMOOPraHMYeCKOro TOIJINBA JIJIs
BBIPAOOTKH «TEIJIOBOI» U 3JIEKTPOIHEPIHH, TOBEPXHOCTHOE HATSKEHNUE U KalUJUIPHbIE SIBICHUS B
IIPUPOJE, DJIEKTPUYECKHE SIBICHUS B )KUBOU IIPUPOJIE.

Xumusa: TACKPETHOE CTPOCHUE BELLIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS
Macca, 0JIy4eHHMEe HAHOMATEePUaJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEI, )KUAKOCTEH U Ia30B, )KUJIKUE
KPUCTAJLJIBI, JIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs JUCCOLUALS, FalbBaHUKA,
AJIEKTPOHHASI MUKPOCKOIIUSI.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE IBMKEHUH C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CYXOTO U )KHUKOTO
TPEHUs B TEXHUKE, CTATUYECKUE KOHCTPYKIUH (KPOHLITENH, peléTuaThle KOHCTPYKIMH), UCIIOJIb30BaHHE
3aKOHOB COXPAaHEHUs MEXaHUKHU B TEXHUKE (TUPOCKOII, BOIOMET U APYyrue), IBUraTesib BHyTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOANIBHUK, KOHAUIMOHED, TEXHOJIOTUH MOTY4YEHHUSI COBPEMEHHBIX
MaTepHaJIOB, B TOM YKCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, YIIEKTPOCTATHUECKAs 3alUTa, 3236 MIICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JAMIIbI, OIYIPOBOIHUKOBBIE MPUOOPHI, TaJIbBaHUKA.

11 KJIACC

Pa3nen 4. daekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBie NOCTOSHHBIX MarHUTOB U MIPOBOJIHUKOB C TOKOM. MarHutHoe nosue. Bextop
MarHuTHOM MHAYKIMH. [[prHIMN cynepno3uuuy MarHUTHBIX IToJIeld. JIMHUM MarHUTHOW MHTYKLIAH.

MarsuTHoe 1ose NpoBOJAHNKA C TOKOM (IIPSIMOTO IPOBOHHUKA, KATYIIKH M KPYTOBOTO BUTKa). OMBIT
Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHiia, e€ HampaBJIe€HHE U MOAYJb. [IBI>KeHUE 3apsHKEHHOM YacTUIIBI B OJTHOPOIHOM
MarHuTHOM nose. PaGora cuisl Jlopenia.

MarnutHoe nosne B Beuiectse. deppomMarHeTHky, napa- U TMaMarHeTUKH.

TexHuueckue ycTpoiuCcTBa U TEXHOJIOTUYECKUE MPOLIECCHI: IPUMEHEHUE MIOCTOSHHBIX MarHUTOB,
JJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, AMEKTPOABUraTeNb IKOOH, YCKOPUTENIHU 3JIEMEHTAPHBIX YaCcTHUILI.

Hemoncmpayuu.

KapTtuna nuHUI MHIYKIIUM MarHUTHOTO TOJIS [TOJIOCOBOTO M MOJKOBOOOPA3HOT'O MOCTOSTHHBIX
MarHuToB.

KapTtuna nuHuil MarHuTHOM MHAYKUWHU NOJISL JJIMHHOTO MPSMOTO MPOBOJIHUKA U 3aMKHYTOI'O
KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumozeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.



Habmronenne ABMXEHUS MTydKa AIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3TIEKTPOU3ZMEPUTENIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBanre MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue qeiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuisl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU Ha OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnexmpomacHumnan uHOYKYuUs.

SIBnenHue aneKTpoMaruHuTHOM nHAYKIMK. [loTok BekTOopa MarHuTHOM HHAYKIMK. D/]C nHAYKIMH.
3aKoH 3JeKTpoMarHuTHoM nHaykuuu Papazaes. Buxpenoe anexkrpuueckoe noiie. Toku Dyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenua.

NunyktuBHOCTh. KaTyika HHIYKTUBHOCTHU B LIETIH MIOCTOSTHHOTO TOKA. SIBJIEHHE CAMOMHTYKIIUH.
OJIC caMOUHAYKIIWH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE I0JI€.

TexHuuyeckue ycTporuCcTBa U TEXHOJOTHYECKHUE MPOLIECCHI: MHIYKIIMOHHAS [1€4b, COJICHOM I, 3alUTa OT
3JIEKTPU3ALMH TEJ IPU IBHKEHUH B MArHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmtoienue siBieHus 31eKTPOMarHuTHOM WHIYKITHH.

Uccnenosanue 3aBucumoctu 3/1C uHAYKINUH OT CKOPOCTU U3MEHEHUSI MarHUTHOT'O IOTOKA.

[TpaBuio Jlenna.

[Tanenne marauTa B aJIIlOMUHUAEBON (MEHO) TpyOe.

SIBieHre CaMOMHIYKIUH.

Uccnenosanue 3aBucumocty 3/1C caMOMHIYKIIMHU OT CKOPOCTU U3MEHEHUS CHIIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUH.

Ornpenenenne HHAYKIUA BUXPEBOI'O MAarHUTHOTO TOJISA.

HccnenoBaHue siBI€HUS CAMOUHTYKIUH.

COopka Mozenu 3NIeKTPOMarHUTHOTO TeHepaTopa.

Pa3nes 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cucrema. CBoOOIHEIE KOJIEOaHHUS.

["apmonnueckue konebanus. Kunemarnueckoe 1 T[uHAMUYECKOE OMKUCcaHue. DHepreTHIecKoe
onMcaHue (3aKOH COXpaHEHUs! MEXaHUYEeCKOM dHeprun). BoIBo TMHAMHYECKOTO ONMHUCAaHUs TAPMOHUYECKUX
KoJIe0aHUM U3 UX YHEPTETHUYECKOTO M KHHEMATHUYECKOTO OMHUCaHUS.

Amiutyzaa v ¢asa konedanuid. CBsi3b aMIUIUTY/Ibl KOJIEOAHUN UCXOAHON BEIMYUHBI C aMIUIUTYIaMU
KOJIeOaHUH €€ CKOPOCTU M YCKOPEHHS.

[Tepuon u wactora konebanui. [leproa ManbpIx CBOOOJHBIX KOJICOAHUI MAaTEMAaTHYECKOTO MasTHUKA.
[Tepuoa cBOOOIHBIX KOJNEOAHHI MPYKUHHOTO MAATHUKA.

[TonsiTe o 3aTyxaromux KosnebaHusx. Boinyxaennsle konedanus. Pesonanc. PesonancHas kpusasi.
Brnusinue 3atyxaHus Ha BUJ PE30HAHCHON KpUBOU. ABTOKONIEOAHHUS.

TexHuuyeckue ycTpoiuCcTBa U TEXHOJIOTHYECKHE MPOLIECCHl: METPOHOM, Yachl, Kayelld, My3bIKaJIbHbIE
WHCTPYMEHTHI, celicMorpad.

Hemoncmpayuu.

3anuch KoaebaTenbHOTO ABMKCHHUS.

Habmroienne He3aBUCUMOCTH NEpHoa MaJibIX KoJleOaHU rpy3a Ha HUTHU OT aMIUIUTY/AbI.

HccnenoBanue 3aTyXamIMUX KOJIeOaHH U 3aBUCUMOCTH MEPHOJIa CBOOOIHBIX KoeOaHuil OT
COTIPOTUBIICHUSI.

HccnenoBanne konebaHuil rpy3a Ha MAaCCUBHOM MPYKUHE C 1ETbI0 (HOPMUPOBAHMSI IPEACTABICHU I
00 uaeanbHOM MOJeNU NPYKUHHOTO MasiTHUKA.

3aKoH COXpaHEeHHsI SHEPTUHU NIpU KoJleOaHusIX rpy3a Ha MPYKHUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.



Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHHH HUTSIHOTO U IPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JIBM)KEHUS TeJa B X0Z€ KoJeOaHUi Ha yIIpYyroM Mo/Bece.

W3yueHne ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBaHue 3HEPrUM B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAIOMIMX KOJICOAHUA.

HccnenoBaHue BEIHYKICHHbBIX KOJI€OaHUH.

Tema 2. InexkmpomazHumnele Koedanus.

Koneb6arenbHblii KOHTYp. CBOOOAHBIE JIEKTPOMAarHUTHbIE KoJeOaHus B UeaIbHOM KOJeOaTeIbHOM
KoHType. @opMmyiia ToMmcoHa. CBsA3b aMIIUTYABI 3apsiia KOHJAEHCATOPA ¢ aMIUIUTYI0M CUJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJICATLHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMAarHUTHbIE KosleOaHus. BeIHYK1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemeHHbII TOK. MOILITHOCTh IEPEMEHHOT0 TOKA. AMIUIMTYIHOE U JEHCTBYIOIIEE 3HAUYECHUE CUJIbI
TOKa Y HaNpsKEHUs P pa3IMyHON popMe 3aBUCHUMOCTH IIEPEMEHHOIO TOKAa OT BPEMEHHU.

CuHycoujaJIbHbIN IepeMeHHbIN TOK. Pe3ucTop, KOHJAEHCATOp U KaTyllIKa HHAYKTUBHOCTU B LIEIH
CHUHYCOMIAJILHOTO IIEPEMEHHOI0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HaNpsKEHU.

Wneanbublii Tpanchopmarop. [IponsBoncTBo, nepenada u moTpedIeHUe HIEKTPHUECKON YHEPTUH.

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIeKTpodHepruu. KynpTypa ucnons3zoBanus
AJIEKTPO3HEPTUU B IOBCEIHEBHOM JKHU3HU.

TexHuuecKue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: DJIEKTPUUECKUN 3BOHOK, T€HEPATOP
NIEPEMEHHOTr0 TOKa, JIMHUU JIEKTpoIepeay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJIEOaHUI OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcuuiorpaMMsl 3J1EKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BbIHYX1eHHbIE CHHYCOMIaNIbHBIE KOJIEOaHNUS.

Pesucrop, karymika UHIYKTUBHOCTH U KOHJIEHCATOP B IIETIH [IEPEMEHHOI0 TOKA.

Pe3oHaHC npu nocnenoBaTeNbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKU UHAYKTUBHOCTH U
KOH/JIEHCATOopa.

VYcTpoiicTBO M MPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Monenb TMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Nzyuenune tpancpopmaropa.

HccnenoBanue NepeMEHHOIO TOKA Y€pe3 MOCIEN0BATEIBHO COEAMHEHHBIE KOHJIEHCATOP, KaTyIIKy U
pe3ucTop.

HaGnroneHue 31eKTpOMarHUTHOTO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

MexaHnuyeckue BOJIHBI, CIOBHS UX pacnipocTpaHeHus. [lonepednsie 1 npoioybHbIe BOIHBL [lepuon,
CKOPOCTb pacIpOCTPAaHEHNUs U JAJ1HA BOJIHBI. CBONCTBA MEXaHUYECKUX BOJIH: OTPAKEHUE, IPETIOMIICHHE,
uHTepdepeHus 1 Tudpaxus.

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

[ITymoBoOe€ 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

ONEKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS U3IYYEHMsI 2JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB B AJIEKTPOMArHuTHOM BOJIHE.

CBoIiCTBa AJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHHE, TTOJISpU3aLHs, HHTephEepeHIHs 1
T paKus.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIIMIIBI paIKOCBA3U U TeIEBUICHUS. Pagnomokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.



TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE HHCTPYMEHTHI, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHaA, TenedoH, CBY-neub, ynbTpa3ByKoBasi AUArHOCTUKA B TEXHUKE U
MEUIIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpOCTpaHEHUE MOTEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHMOCTb JUTUHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

Habmroienue oTpaskeHus U NpeoMIICHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakind MEXaHUYECKHX BOJIH.

AKYCTHYECKUI PE30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KOJIEOaHHA.

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIIEHHE, OJIIpU3aus,
nudpakiys, HHTepPepeHIIHS.

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPadUOIECTOBOTO U3TyUSCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKmMuKym.

N3yuenue napameTpoB 3ByKOBON BOJIHBI.

W3ydeHue pacrnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[TpssmonmHEeHOE pacpocTpaHeHne CBeTa B 0JHOpOoIHOI cpexe. JIyd cBera. ToueuHbIil HCTOUHUK
CBeTa.

OTtpaxxeHue cBeta. 3aKOHbBI OTpaskeHus cBeta. [locTpoeHne n3o0pakeHuit B IIIOCKOM 3epKalie.
Cdepuueckue 3epkaia.

[Tpenomnenue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTelb MPEITOMIICHHUS.
OTHOcHTENBHBIN TTOKAa3aTeNb MpesioMiieHus. [10cTOsSHCTBO YacTOThI CBETa M COOTHOILIEHUE JJIMH BOJIH IIpU
Nepexo/ie MOHOXPOMATUYECKOTO CBETA Yepe3 IPaHHUILy pasjiena JBYX ONTHUYECKUX CPel.

Xon iyueit B mpu3me. ucnepeust ceera. CliokHBINA cocTaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moIHOro BHYTPEHHETO OTPasKEeHUS.

Cobuparomue 1 paccenBaromue JUH3bL. ToHKas TuH3a. DOKYCHOE pacCTOSTHUE U ONTHYECKas CHiIa
TOHKOM JTHUH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHHSI TOHKOM c(peprudeckoii THH3BI OT €€ TEOMETPUU U
OTHOCHUTEJIBHOTO MOKAa3aTelsl IPeJOMIIEHUSI.

dopmylia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xoa myya, MpOLIEANIEro JUH3Y MO/l TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKON OCH.
[TocTpoeHue n300paxeHuit TOUKH U OTPe3Ka MPSMOU B COOMPAIOIINX U PACCEUBAIONINX JTMH3aX U UX
CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromias cmocoOHoCTh. ['11a3 Kak onTuyeckas cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. UHTepdepenius cBera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUST HAOIIOICHUS
MaKCUMyMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT IBYX KOT€PEHTHBIX UCTOUYHUKOB. [Ipumepbl
KJIACCHYECKUX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxus ceera. AudpakuronHas pemeTka. Y caoBre Ha0I01eHN TTIaBHBIX MAaKCHUMYMOB ITPH
NaJICHU MOHOXPOMATHUECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHUYECKHEe YCTPONUCTBA M TEXHOJIOTUYECKHUE MPOIIECCHI: OYKH, JIyMa, MepUCKoT, (hoToarmapar,
MHUKPOCKOII, TPOCKITMOHHBIN aIlapaT, MPOCBETICHNE ONTHUKH, BOJIOKOHHASI ONITHKA, MU (PpaKITHOHHAS
pemeTKa.

Hemoncmpayuu.

3aKOHBI OTPaXKEHUSI CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

Habmronenre nomHOro BHYTpEHHET0 OTpakeHus. MoJieib CBETOBOA.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB YepPe3 IJIOCKOMAPAIIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

HaOimronenne nBeTOB TOHKNUX IUIEHOK.



Habmonenue nugpakiuu ceera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmonenue nudpakimoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

Habumronenue nonsipusanuu cBera.

[TpuMeHeHne NOIIPOUJOB Ul U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

H3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHHUA OT BEIIECTBA (HA MPUMEPE KUAKHX JINH3).

N3mepenune poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paKeHHs B CHCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n3o0paxeHus B CUCTEME U3 BYX JIMH3.

KoHcTpyrnpoBaHue T€IECKONMUYECKUX CUCTEM.

HaOnronenue nudpakunu, uHTEpHEpEeHIUN U NOJSIPU3aLUK CBETA.

W3ydeHue noasipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenue naTephepeHINM Ja3epHOro N3Iy4eHUs Ha JBYX LIEIAX.

Hab6monenue qucnepcum.

HaGnronenue u uccnenoBanue AUGppakuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonydyeHnue crniekTpa U3IydeHHs CBETOAMOAA IPU HOMOIIH U (PAKIIMOHHOMN PeIETKY.

Pa3nes 6. OcHOBBI cielUAJIBLHOM T€OPUH OTHOCUTEIbHOCTH.

I"'panuipl IPUMEHUMOCTH KJIacCUYEeCKOW MexaHUKH. [locTynaTsl crienuanabHON Teopun
OTHOCHUTEJIbHOCTH.

ITpoctpancTBeHHO-BpeMeHHOU nHTepBall. [Ipeobpa3zoBanus JlopeHua. Y cioBre NpUYMHHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPALLIEHUE JITHBI.

OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

TexHuuecKue yCTpoMCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: CIIYTHUKOBBIE IPUEMHUKH, YCKOPUTEIH
3apsYKEHHBIX YaCTHL.

Y4eHn4eckuil SKCIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyJabCa U SHEPTUN PENATUBUCTCKUX YacTHl] (10 pororpadusiM TPEKOB 3apsSKEHHBIX
YacTHUI] B MArHUTHOM I10JI€).

Pazgen 7. KBantoBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemIoBOE M3MyueHue (M3IydeHre adCOMIOTHO YEPHOTO Tea). 3aKoH cMmelnenns Buna.
I'unoresa Ilnanka o KBaHTax.

@®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otoadppext. Onbitel A. I'. Cronerosa. 3akoHbl poTodddexra. YpaBHeHne DitHIITeHHA 715
dororddekra. «Kpacnas rpanuna» porordpdekra.

JlaBneHue cBeTa (B 4aCTHOCTH, AABJICHHE CBETA Ha aOCOIIOTHO MOIJIOLIAIONIYIO0 U a0COIIOTHO
oTpaxkarotyto nmoBepxHoctsb). OnbiTe [1. H. JIebenena.

Bonnosble cBoiicTBa yactull. Bonnsl ne bpoiins. [nuna BonHbl ne bpoiins u pasmeps! o6nactu
JIOKaJIM3aluy JBUXKYyIIelcs yacTulibl. KopmyckynsipHO-BOIHOBOM nyanu3Mm. Audpakius 3JeKTpOHOB Ha
KpUCTaJIIax.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHus HeonpenenénnocTei ['eitzendepra.

TexHuueckue ycTpoucTBa U TEXHOJIOTHYECKUE TMPOLIECCHI: CIIEKTPOMETP, (POTOITEMEHT, (POTOAATUHK,
TYHHEJIbHBIM MUKPOCKOTI, COJTHEYHAst OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro GpoTtodd¢exra.

HccnenoBanue 3aBUCMMOCTH COITPOTHBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguo.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npaKmuxym.

Hccnenosanue poropesucropa.



N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus Gorodrddexra.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA Y€PE3 CBETOAUO/ OT HAIIPSKCHHUS.
Tema 2. @usuka amoma.
OmnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [Tnanerapnas monens atroma Pesepdopaa.
[Tocrynatsl bopa. U3nydenue u normnomenue GOTOHOB MU NEpexoe aToMa ¢ OJTHOTO YPOBHS
JHEPruy Ha JPYTou.
Bunel ciektpoB. CeKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.
CnioHTaHHOE U BBIHY)KJEHHOE H3JlyueHue cera. Jlasep.
TexHuueckue ycTpoiucTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: CIIEKTPAIbHbIN aHaIu3 (CIIEKTPOCKON),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.
Hemoncmpayuu.
Mopuenb onbiTa Pezepdopaa.
Habmonenne nuHeHyaThIX CIIEKTPOB.
VY CTpOICTBO U AEUCTBHE CUETYMKA HOHU3UPYIOIIUX YaCTHULL.
Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIYYECHHUS.
Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
Hab6nronenue nuHeRvyaToro crexkTpa.
HccnenoBanue ciekTpa pa3peskeHHOr0 aTOMapHOIro BOJIOPOJIa U U3MEpEeHUe MoCcTossHHON Pundepra.
Tema 3. usuxka amomHno20 A0pa u 371eMeHMAPHBLIX YACHUY,.
Hyxnonnas monens snapa ['eitzen6epra—Banenko. 3apsg siupa. MaccoBoe uncio sapa. M30Tormsl.
PagroaktuBHOCTB. Asba-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. I'amma-u3nydeHue.
3aKOH paZlMOaKTUBHOTO pacnana. PaaroakTuBHble U30TONBI B IpHpoae. CBONCTBA MOHU3HPYIOIETO
U3Iy4eHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OpraHu3Mbl. EcTecTBeHHBIN (DOH U3ITydEHUSI.
Jlozumerpus.
DHeprus CBSI3HM HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macch spa.
SAnepuble peakuuu. Jlenenue u cunres aaep. Saepusie peaktopsl. [Ipobiemsl yrpapiasieMoro
TEPMOSJIEPHOIO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUS SACPHOU SHEPTETHKU.
MeToapl perucTpalyy U UCCIEA0BaHUS YIEMEHTAaPHbIX YaCTHII.
®yHaMeHTalbHbIe B3auMOAeicTBUS. baproHnbl, Me30HbI U JienToHbI. [Ipeacrapnenue o CtangapTHOM
Mozenu. KBapk-rimrooHHas MOZIEb alpOHOB.
®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.
EnuncTBO u3nueckoil kKapTUHBI MUpA.
TexHu4eckne yCTpoiCTBa U TEXHOJIOTHUECKHE MPOLECCHL: T03UMETpP, Kamepa BuiibcoHa, ssaepHbIi
peaKkTop, TEPMOsZICPHBIN peakTop, aToMHast 00M0a, MAarHUTHO-PE30HAHCHAs TOMOTpadus.
Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.
HccnenoBanue TpeKoB 4acTHIl (IO TOTOBBIM (oTorpadusm).
HccnenoBanue paanoakTUBHOTO (OHA C UCIOIb30BAaHUEM JI03UMETPA.
W3yueHue nornomeHus 0eTa-4acTUll aTFOMUHHEM.
Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.
Ortansl pa3BUTHA aCTpOHOMHUH. [IpHuKIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMHUH.
[IpumeHMOCTh 3aKOHOB (PU3UKH JIs1 OOBSICHEHUS TPUPO/II KOCMUUYECKUX 0OBEKTOB.
MeToapl acTpOHOMHUYECKUX HccaenoBaHnuil. COBPEMEHHBIE OIITHYECKHUE TEJIECKOIIbI, PaHOTENECKOIIBL,
BHeaTMoc(epHas acCTpOHOMHUS.
Bun 38é31H0r0 HebOa. Co3Be3nus, spKkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.
ConHeynas cucrtema.
Connue. Conneunas akTuBHOCTb. McTounuk sHeprun ComnHua u 3BE37.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CeKTPaIbHBIN KJIaCC — CBETUMOCTBY. 3BE31bI
IJIaBHOM TOCJIE0BATENIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB» IS 3BE3]] TJIaBHOU
IIOCJIEIOBATEIBbHOCTH. BHyTpeHHEe cTpoenue 3B€31. COBpEMEHHBIE MTPEACTABICHUS O IIPOUCXOKICHUU U
sposmony CosHIa U 3BE€37. ODTallbl )KU3HU 3BE3.
Muineunsii [1yTe — Hama [Manaktuka. [Tonoxenue u npmxenue Connia B ['amaktuke. TUIBI ralakTHK.
Paguoranaktukuy u kBazapsl. YEpHbIE NBIPHI B siIpaxX rajlakTHK.
Bcenennas. Pacummpenue Beenennoit. 3akon Xa66:ma. Paz0eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PenukroBoe n3iryueHue.
Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.



Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonrooenus.

Habmionenus 38€31H0r0 HeOa HEBOOPYKEHHBIM IJ1a30M C UCIOIb30BAHUEM KOMITBIOTEPHBIX
NPUIOKEHUH 7S ONpeAeICHNs IOJI0KEHNS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3usi CeBepHOro Moyymapus 1 sipkue 3BE3/bL.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKUil MPAKTUKYM.

Crioco6b! u3MepeHust (PU3NYECKUX BEIMYHH C HCIOIb30BAHUEM AHAIOTOBBIX U HUPPOBBIX
U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATYMKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCUTEIbHBIC
HOrPEIIHOCTH U3MepeHuil puznueckux BennyuH. OLeHKa IpaHyILl IIOIPEIIHOCTEH.

[TpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIIEI0OBAaHUH 3aBUCUMOCTEH (PM3MUECKUX BEITMYHH, IPOBEPKa
IPEJIOKEHHBIX TMIIOTE3 (BBIOOP U3 paboT, ONMCAHHBIX B TEMAaTUUECKUX pa3zienax «YueHU4eCcKui
IKCIEPUMEHT, JTAOOpaTOPHBIE pabOTHI, TPAKTHKYM).

Oo6o0maroniee MoOBTOpPeHME.

O060011IeHNe U CUCTEeMaTU3aIUs COIePIKaHus pa3ienoB Kypca «Mexanukay, «MomnekynspHas pu3nka
U TEPMOAMHAMUKAY, «JJIEKTpoAnHaMuKay», «Konedanus 1 BoiHbD, «OCHOBBI CIIELUAIBHON TEOPHH
OTHOCHUTENBHOCTHY, «KBaHTOBas pusmkay, « IIMEeMEHTH aCTPOHOMUU U aCTPOPUIUKIY.

Ponb ¢pu3uKN 1 aCTPOHOMHMM B SKOHOMHUYECKON, TEXHOJIOTMYECKOHM, COLIMATbHOMN U ATUYECKOH cdepax
JeSITeTIbHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHON HAyYHOU KapTHHE MHpa,
3Ha4YeHUE OIuUcaTeIbHOMN, CUCTEMAaTU3UPYIOLLEH, 00BACHUTEIBHON U IPOTHOCTUYECKON (YHKIUI
¢du3udeckoit Teopun, posb GU3NIECKON TeOpuH B ((OPMUPOBAHUH MTPEICTABICHHUNA O (PU3NIECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B OOLIEM PsIly COBPEMEHHbBIX €CTECTBEHHO-HaYYHbIX
MPEIACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca Gu3uku yriayOonéHHoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ ya€ToM
coJiepKaTeIbHbIX MEKIIPEIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTUKU, OMOJIOTMH, XUMUH, Feorpapuu u
TEXHOJIOTHH.

MesicnpedmemHuvie NOHAMUA, C6A3ZAHHBIE C UZYUEHUEM MEMO006 HAYUHO20 NOZHAHUA: SBIICHNE,
Hay4HbIN (PaKT, TUIIOTE3a, (PU3MYECKas BEIMYMHA, 3aKOH, TEOPHs, HAOII0IeHHE, YIKCIIEPUMEHT,
MOJIEIUPOBaHKE, MOJIeNb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHU, U3MEpPUTEIbHBIE TPUOOPHI, IIU(poBas
nabopaTopus.

Mamemamuka: penieHne cucTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIMHU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIMU HA OCH
KOOpPJIMHAT, ClI0)KeHUe BeKTOpoB. [Ipon3BoaHbIe aneMeHTapHbIX (yHKIMHA. [Ipu3naku nogobus
TPEYTroJIbHUKOB, ONPEIeICHHE IIJIOLAIN IUIOCKUX GUryp U o0bEMa Ted.

Buonozusa: snexrpuyeckue siBIEHUS B )KUBOW MpUPOE, KoJeOaTeIbHbIE ABUKEHHSI B )KUBOH MPUPOJIE,
9KOJIOTMYECKHUE PUCKU MPU IPOU3BOCTBE 3JIEKTPOIHEPTHH, FIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY Karole
Cpelpl, yIbTPa3ByKOBasl JUarHOCTUKA B MEIUIIMHE, ONITUYECKUE SIBJICHHSI B )KUBOH NPUPOJIE.

Xumusa: CTpoeHHE aTOMOB U MOJIEKYJI, KpUCTAJIIMYECKAs CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHus KPUCTAIUIMYECKON PeIIETKHU, CIEKTPAIbHBIN aHaIN3.

T'eozpaghus: marHuTHBIE MOJIIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX Py, GOTOCHEMKA 3€MHOI TOBEPXHOCTH,
ceiicmorpad.

Texnonoz2ua: npuMeHeHNE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, AJIEKTpOIBUraTelb SAKkoowu,
TreHEepaTop MEPEMEHHOr0 TOKA, MHAYKLIMOHHAS [1€4b, IMHUU JIEKTPOIIepeiad, JEeKTPOABUTaTeNb, paiap,
paavonpuEéMHHUK, TeJIeBU30p, aHTeHHA, TesnedoH, CBY-neus, ynbTpa3BykoBasi AMArHOCTHKA B TEXHUKE,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi 6aTapesi, CIIyTHUKOBbIE IPUEMHHKH, siJiepHast
SHEpreTHKa U 3KOJOTUYECKHE aCleKThl €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 10 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yIbTaThl OCBOEHUS yueOHOro npeamMera «du3nkay 10IKHbBI OTpaXaTb TOTOBHOCTh
U CIIOCOOHOCTH 00YUaIOMIUXCsl PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEH JINYHOCTH,
CHCTEMOW LIEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0IIECTBa, PACIIMPEHHUE )KU3HEHHOTO OTIBITA U OIbITa
JEATEIIBHOCTH B IIPOLIECCE PEeATU3allMi OCHOBHBIX HAIIPABICHUHM BOCIIUTATEILHON JEATEIBHOCTH, B TOM
YHCJIE B YaCTH!
IrPa’KIAHCKOI0 BOCIIMTAHUA:
e c(hOpMHUPOBAHHOCTb I'PAXKJAHCKON MO3ULIUU 00YYaOLIErocs Kak akTUBHOIO U OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 O0IIECTBa;
® [IPUHATHE TPAAULMOHHBIX O0IIEYEIOBEUECKMX I'YMAaHUCTUUYECKUX U IEMOKPATUYECKUX LIEHHOCTEM;
® TOTOBHOCTb BECTH COBMECTHYIO JCSITEIHHOCTh B MHTEPECAX IPAXKAAHCKOTO 0OIIECTBA, Y4aCTBOBATh
B CaMOYITpaBJIEHUH B 00pa30BaTe/IbHONW OpraHu3alumy;
e yMEHHE B3aMMOJEHCTBOBATh C COLMATIBHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (PYHKIUSAMU U
Ha3HAYECHHEM;
® TOTOBHOCTb K 'YMAHUTAPHON U BOJIOHTEPCKOM AECATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUSA:
e c(pOpMHUPOBAHHOCTH POCCUNCKOM I'PakJaHCKOM MJIEHTUYHOCTH, IaTPUOTU3MA;
® [IEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, TOCTUKEHUSIM POCCUMCKUX YUEHBIX B
obnactu pU3MKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO IIOBE/ICHUS;
e CrocOoOHOCTb OIIEHUBATh CUTYALIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH YUYEHOIO;
® 0CO3HaHME JMYHOI'O BKJa/a B IOCTPOEHUE YCTOHUNBOrO Oy IyIIEro.
3CTETHYECKOT0 BOCTIMTAHUA:
® OBCTETHMYECKOE OTHOILIEHUE K MUPY, BKIIOYasi 3CTETUKY HaAyYHOTO TBOPYECTBA, IPUCYILETO
¢du3nueckoil Hayke.
TPYAOBOT0 BOCIIMTAHMSA:
® HHTEpEC K pa3Iu4HbIM cepaM npohecCHOHATBHON NeSTEIbHOCTH, B TOM YHUCIIE CBA3aHHBIM C
(¢u3KKON U TEXHUKOM, yMEHHE COBEpIIAaTh OCO3HAHHBIN BHIOOP Oyayiieit mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO00Opa30BaHUIO B 001acTH (pU3MKH Ha
MPOTSHKEHUU BCEH )KU3HU.
IKOJOTHYECKOr0 BOCTIMTAHUSA:
e c(hOPMHUPOBAHHOCTb IKOJOTHUECKON KYJIBTYphl, OCO3HAHKE II100aIbHOTO XapaKkTepa
HKOJIOTMYECKUX MPOOIIeM;
® [UJIJAHMPOBAHUE U OCYIIECTBICHHE ICHCTBHUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;
® pacIIMpPEHUE ONBITA ACSITEIBHOCTH SKOJIOIMUECKON HAIPABIECHHOCTH HA OCHOBE UMEIOLIUXCSI
3HaHUU 1o (pu3HKe.
HEHHOCTH HAYYHOI'0 MO3HAHHUS:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoil HayKu;
® OCO3HaHME LIEHHOCTHU HAyYHOU JEeATEIbHOCTH, FTOTOBHOCTD B MIPOLIECCEe U3YUEHUS PU3UKH
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATENbHOCTh MHAUBUIYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHUBeEPCcAJbHbIE YUeOHbIE e CTBUS



Ba3oBble JJoruueckKue geiicTBUA:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEIENATh eI ACITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUH UX JOCTUKEHUS,

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (DU3MUYECKHX SIBICHUSX;
pa3padaThIBaTh IUIaH PEHIeHUs TPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTePHATIbHBIX U
HEMaTEpUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LENSM, OLICHUBATD
PUCKHU IOCIEACTBUH ACATEIBHOCTH;

KOOPJMHUPOBATh U BBIIOJIHATE padOTY B YCIOBUAX PEAJIbHOT0, BUPTYAIbHOIO U
KOMOMHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.

Ba3oBrble ucciaenoBareLCKue AeiCTBUA.

BJIAJICTh HAYYHOW TEPMHHOJIOTUEH, KITFOYSBBIMH MTOHITUSMHU B METOAaMU (PU3NIECKOI HAyKH,
BJIJICTh HaBbIKAMH y4eOHO-HUCCIIE0BATEIILCKOM U IPOCKTHOM JIEITEILHOCTH B 001aCTH (PU3HUKH,
CHOCOOHOCTBIO 1 TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOMCKY METOIOB PELICHHUS 337134
(U3NIECKOTO CoepIKaHMs, TPUMEHEHHUIO PA3JIMYHBIX METO/IOB TIO3HAHMS,

BJIJICTh BUJAMH JICSITEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHHMSI, €r0 MHTEPIIPETAIIHH,
npeoOpa30BaHUIO M MPUMEHEHHIO B PA3INYHBIX yUEOHBIX CUTYaIUsIX, B TOM YHUCIIE TIPH CO3JaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITH IIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJM3UPOBATh 33j1auy, BBIIBUTATh TUIIOTE3Y €€
pelIeHus], HaXOAUTh APTYMEHTHI JUIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh MMapaMeTphl U
KPUTEPHH PEUICHHUS;

aHAJTM3UPOBAThH MOJIYYCHHBIC B XOJIC PEIICHHS 33]]aul PE3yJIbTaThl, KPUTHUECKH OI[CHUBAThH MX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBHTh U POPMYJIMPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEILHON JCATEIILHOCTH, B TOM YHCIIC
pY U3y4eHUH QU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHHUBATh TPUOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEASSITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIEC UJICH, PEAJIaraTb OPUTHHAIBHBIEC TTOIXOBI H PEIICHHUS;

CTaBHUTH POOJIEMBI U 33]]a9H, TOMTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Padora ¢ unpopmanmeii:

BJIa/IETh HABbIKaMU MOJIY4YEHUS HHPOPMAMH PU3NUECKOTO COJIEP)KaHUS U3 UCTOUHUKOB Pa3HbIX
THUIIOB, CAMOCTOSATENIBHO OCYLIECTBIIATh ITOUCK, aHAIN3, CUCTEMATU3ALUI0 U UHTEPIPETALIUIO
MH(pOpMallUU Pa3InYHBIX BUJIOB U (OPM MPEACTABICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

HCIIOJIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUHN B PELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3aLMOHHBIX 3a/1a4 ¢ COOJII0JIeHHEM TpeOOoBaHUM
SPrOHOMUKHU, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYpPCOCOepExKEHMS, TPABOBBIX U 3THYECKUX
HOPM, HOpM MH(OpPMAIIMOHHON 0€30IacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOT0 COAECPIKAaHUS B pa3IMUHbIX (popMaTax ¢ yuéTOM HazHAUEHUS
uH(pOpMallMKU U LIeTIEBOM ayIUTOpUH, BEIOHpasi ONTUMANIbHYIO (OpMY MpEACTaBICHUS U
BU3yaJIN3aLUU.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU M BO BHEYPOUHOI 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYaIMil U cMAT4aTh KOH(QIUKTHL;

pPa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHMBHU1yaIbHON paboThI;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JI€HCTBUI C yUE€TOM OOIMX UHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4JeHa KOJUIEKTHBA,

MPUHUMATH L€ COBMECTHOM AESITETbHOCTH, OPIaHW30BbIBATh M KOOPJIMHUPOBATH ACUCTBHUS 10 €€
JIOCTHKEHUIO: COCTABIIATH IUIaH ACUCTBUMN, PACIPENEIATh POJIU C YIETOM MHEHUM Y4aCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM paboThI;



® OIEHUBATh KAYECTBO CBOETO BKJIAJIa M KAXI0T0 YJaCTHUKA KOMaH/Ibl B OOIIUI pe3yibTar o
pa3pabOTaHHBIM KPUTEPHUSIM;
® Mpeasaratb HOBBIC TPOEKTHI, OIEHUBATh UJICU C TIO3UIIMA HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
®  OCYIIECTBIIATH MO3UTUBHOE CTPATETUUECKOE MTOBEACHNUE B PA3IMYHBIX CUTYAIUSIX, IPOSBISAThH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.
PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3aunus:
®  CaMOCTOSITENIEHO OCYIIECTBIIATH O3HABATEILHYIO JESTEILHOCTD B 00JaCTH (PU3UKHU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (hOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
® CaMOCTOSTEIbHO COCTABIIATH IUIAH PELICHUS paCYETHBIX U KAUECTBEHHBIX 3a/1a4, IJIaH
BBITIOJTHEHHUSI PAKTUYECKOM PabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTEHHI;
JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;
pacupsaTh paMKH y9eOHOTO MPeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;
OIICHUBATH MMPUOOPETEHHBIN OTIBIT;
Croco0CcTBOBaTH (HOPMHUPOBAHHIO ¥ IIPOSIBIICHUIO SPYAHIIMH B 00JIACTH (PU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJJICKT:
® J1aBaTh OIICHKY HOBBIM CUTYaIUsIM, BHOCHTh KOPPEKTUBHI B ICATCIHLHOCTh, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LM,
e BJIAJICTh HABBIKAMHU MTO3HABATENILHOMN pedIeKCHU KaKk OCO3HAHMS COBEPILIAEMBbIX ACHCTBUIM U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YJbTaTOB M OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;
YMETbh OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;
MPUHUMATH ceOsl, MOHMUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAIHU3E PE3YNIbTaTOB AEATEIbHOCTH;
® MpU3HABaTh CBOE MPABO U MPABO JPYTHX Ha ONIHOKH.
B nporuiecce nocTikeHHs TMYHOCTHBIX PE3YIBTaTOB OCBOSHUS MPOTpaMMbl IO (PHU3UKE AJIs YPOBHS
cpenHero o0miero o0pa3oBaHus y 00y4YaroUXCsl COBEPIICHCTBYETCS SMOIMOHATIBHBIN HHTEIIEKT,
npenoararomuii chOpMUPOBAHHOCTD:
® CaMOCO3HaHMsI, BKJIIFOUAIOIIEro CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpaBJICHUs Pa3BUTHs COOCTBEHHON IMOITMOHAIBLHOM c(ephl, OBITh YBEPEHHBIM B CeO€;
® CaMOpEryJupOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD 32
CBOE MOBECHHE, CIOCOOHOCTH a/IallITUPOBATHCS K SMOIIMOHATHHBIM U3MEHEHUSM U MPOSIBIISITH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;
® BHYTPEHHEW MOTHBAIINH, BKIIOUYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO IIEJIA U YCTIEXY, ONITUMH3M,
WHUIIUATUBHOCThH, YMEHUE JIEHCTBOBATH, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;
® OSMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh YMOIIMOHAILHOE COCTOSIHUE APYTUX, YUUTHIBATh
€ro IpHU OCYIIECTBIEHUH OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKMUBAHUIO;
® COIMAIBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOILIEHUS C APYTUMH JIIOIbMH,
3a00THUTHCS, IPOSBIIATH HHTEPEC U pa3periaTh KOHPIUKTHL.

I[TPEIMETHBIE PE3YJIBTATBI

K konny o0yuenus B 10 knacce npeqMeTHbIE pe3yIbTaThl Ha YIIyOJIEHHOM YPOBHE JIOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
® [IOHMMATh POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOJIOTMUECKON, IKOJIOIMYECKON, COIIMATIbHON 1
ATUYECKOM cdepax IesaTeIbHOCTH YeJI0BeKa, pojib U MECTO (PU3UKH B COBPEMEHHOM Hay4HOU
KapTHHE MHpa, 3HAUCHUE OMUCATENbHOM, CUCTEeMaTH3UPYIOLIei, 00BICHUTENBHOMN 1
MPOrHOCTUYECKON (QYHKIUN PU3NYECKON TEOpUN — MEXAaHUKHU, MOJIEKYISpHON (PU3UKHU U



TEPMOJIMHAMHKH, POJIb (PU3NYECKON TeOpuH B (OPMUPOBAHUH MTPEACTABICHUN O (HPU3NIECKOI
KapTUHE MUPA;

pas3InyaTh yCI0BUSA MIPUMEHUMOCTU MoJeNnei (pU3NUecKuX Te 1 MPOLECCOB (SBICHUN):
MHepIHaibHas CUCTeMa 0TCYETa, aOCOMIOTHO TBEPIOE TEJIO, MAaTepHalIbHAs TOUKA,
PaBHOYCKOPEHHOE JABHKEHHE, CBOOOJHOE MaJieHHe, a0COIIOTHO ynpyras aedopmarius, abCoItoTHO
yIpyroe ¥ abCOIIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICNIN T'a3a, )KUKOCTH B TBEPIOTO
(KpUCTAJUIMYECKOI0) Tea, U1€aJIbHBIN I'a3, TOUSUHBIN 3apsill, OAHOPOIHOE IEKTPUUECKOE T0JIE;
pas3nyath yciaoBuUs (FpaHULbl, 00JaCTH) IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh
BceoOImuit Xxapakrep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPaHUYEHHOCTh UCIIOIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATh MEXaHUUYECKHE ITPOLIECCH] U SIBJIEHUS, UCIIOJIb3YysI OCHOBHBIE
MIOJIOKECHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS, (POPMYIIBI
KWHEMaTHKH PAaBHOYCKOPEHHOI'O ABMKEHMsI, IpeoOpa3oBaHus [ anumes s CKOpOCTH U
nepeMenieHus, 3aKkoubl HproToHa, MpUHLIMIT OTHOCUTENBHOCTH ["anues:, 3aKk0OH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXAHUUECKOW SHEPIUH, CBSI3b paOOTHI CUJIBI C
M3MEHEHHUEM MEXaHUYECKON SHEPruu, YCIOBUS paBHOBECHS TBEPAOIO TeJa), IPU ITOM
MCII0JIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBHS IPUMEHUMOCTH
¢u3nyecKuX 3aKOHOB: Ipeodpa3oBanuii ["anuest, BToporo u TpeThero 3akoHoB HproTOHA, 3aKOHOB
COXPaHEHHMsI UMITYJIbCA M MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaAJIM3UPOBATh U OOBSICHATH TEIIJIOBBIE IIPOLIECCHI U SBJICHUS, UCIIOIb3YsI OCHOBHBIE MOJI0XKEHUS
MKT 1 3aKOHBI MOJIEKYJISPHON (PU3UKH U TEPMOAMHAMUKH (CBS3b JABICHUS UCaTHHOTO Ta3a cCo
CpelHEN KHHETUYECKON SHEPTUEN TEIUIOBOTO IBWKEHUS U KOHLIEHTPALMEN €ro MOJIEKYJI, CBA3b
TEMIEPATYPhI BEILIECTBA CO CPEIHEN KNHETUUECKON IHEPIHel TEIIOBOTO ABUKEHUS €r0 YacTull,
CBAI3b JIaBJICHUS UJI€ATBHOIO I'a3a ¢ KOHLEHTPALKUEH MOJIEKYJI U €r0 TEMIIEpaTypOl, ypaBHEHUE
MenneneeBa—Knanelpona, nepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS SHEPTHUH B
TEIUIOBBIX MIPOLECccax ), IPU 3TOM UCIOIb30BaTh MATEMATUYECKOE BBIPAKEHHE 3aKOHOB, YKA3bIBaTh
YCIJIOBHS IPUMEHUMOCTH ypaBHeHUs: MenneneeBa—Kuanelipona;

AQHAIU3UPOBATH U OOBSCHATD IEKTPUUECKUE SIBICHUS, UCIIOJIb3YsI OCHOBHBIE MTOJIOKEHUS U 3aKOHBI
3JIEKTPOJMHAMUKH (3aKOH COXPAaHEHMs IEKTPUUECKOTo 3apsizia, 3akoH KyloHa, MOTeHIHanbHOCTh
AIIEKTPOCTATUYECKOTO TOJIsl, IPUHIIMII CYTEPIO3UIINH SIEKTPUUECKUX MOJIEH, TIPU ITOM yKa3bIBast
yCIIOBUS IPUMEHUMOCTH 3aKkoHa KyioHa, a Takyke IPaKTUYECKH BayKHbIE COOTHOILIEHUS: 3aKOHBI
Oma 151 yyacTka IenH U Ui 3aMKHYTOM 3JIeKTprUuecKol 1enw, 3akoH Jxoyns—Jlenua, npasuia
Kupxroda, 3akonsl @apanes A 3JIeKTPoIu3a);

OMHUCHIBATh (PU3UYECKUE MPOLIECCH U ABJICHMSI, UCTIONIb3YS BEIMUHUHBL: IIEpEMEIIEHUE, CKOPOCTb,
YCKOpPEHUE, UMITYJIbC TeJIa U CUCTEMBI TeJl, CUJIa, MOMEHT CHJIbI, JaBI€HNE, TOTEHIIUAIbHAS
SHEPrusl, KNHETUYECKas YHEPIus, MeXaHUYecKasi SHeprHsi, paboTa CHUJIbI, IEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CUjla TSKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUSI, MOLTHOCTh, SJHEPTUsI B3aUMOJICHCTBUS
Tesa ¢ 3emiéil BOIM3M €€ MOBEPXHOCTH, SHEPTHs yIpYyroi nedopMaly NpyKUHbI, KOJTUYECTBO
TEIUIOTHI, aDCOIIOTHAs TeMIlepaTypa Tena, padoTa B TEpMOJUHAMUKE, BHYTPEHHSISI SHEPTUS
U/1eaIbHOTO OJJHOATOMHOIO ra3a, paboTa uaealbHOro ra3a, OTHOCUTEIbHAsl BIAKHOCTh BO3/lyXa,
KII/] naeanbHOro TEIIOBOrO ABUTATENS; JIEKTPUUECKOE MOJIE, HATPSIKEHHOCTD AIEKTPUUECKOTO
0JIs1, HAPSHKEHHOCTD T0JIS1 TOYEYHOTO 3apsi/ia WM 3apsKEHHOTO 11apa B BAKyyMe U B
JTURJIEKTPUKE, TOTEHIIHUAI AJIEKTPOCTATUYECKOTO TOJISI, PA3HOCTh MOTEHIIUAIOB, AJIEKTPOIBHKYILAS
CHWJIa, CWJIa TOKA, HAIIPSHKEHHUE, MOLTHOCTD TOKA, dJIEKTpUUECKask EMKOCTh INIOCKOr0 KOHJIEHCATOPa,
COIPOTHUBIIEHUE yJacTKa IIeTH € OCIIeI0BaTENbHBIM U MapalljIeIbHbIM COEMHEHUEM PE3UCTOPOB,
SHEPrUs JIEKTPUUECKOI0 NOJIsl KOHAEHCATOpa;

O0BSICHATH 0COOEHHOCTH MPOTEKaHMsI (PU3NUYECKUX SIBIICHUI: MEXaHUYECKOE JIBUKEHUE, TEIIOBOE
JIBIDKEHHE YaCTHI] BEUIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMKeHUE, TUhDy3us,
UCIIapeHNe, KUIIEHUE U KOHCHCAINs, IUIaBJIEHNE U KPUCTAUIN3allks, HAalIPaBJIE€HHOCTh
TeIUIoNepe1aun, ANEKTPU3aLUs Tel, SKBUIMOTEHIIMATIBHOCTD MOBEPXHOCTHU 3apsHKEHHOTO
IIPOBOJHMKA;

IPOBOJUTH UCCIIEIOBAaHNE 3aBUCUMOCTH OJHOMN (PU3MUECKON BEIMYMHBI OT IPYToii ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH, TPU AITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh
pe3yJbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJINYMH B BUJIE TPA(UKOB C YUYETOM
aOCOJIIOTHBIX MOTPELTHOCTEH N3MEPEHNUH, IeNIaTh BHIBOJIBI IO PE3y/IbTaTaM UCCIIE0OBAHUS;



IPOBOANTH KOCBEHHBIC H3MEPEHHSI (PU3UUECKUX BEIMYHH, IIPH 3TOM BBIOMPATh ONTHMAIIBHBIN
METOJ U3MEPEHUs, OLICHUBATH a0COIOTHBIC M OTHOCUTENIbHBIE TOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHUN;

HPOBOANTH OTIBITHI IO POBEPKE MPEATI0KEHHON THITOTE3bI: IUIAHMPOBATh SKCIIEPUMEHT, COOMPAThH
HKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTM3UPOBATH MOJIyYCHHBIE PE3YIbTATHI U JIEIaTh BBIBOJ O
cTaTtyce MpeyIoKEHHON THIIOTE3HI;

co0I01aTh MpaBmiIa 6€301MacHOTo TPyl MPH MPOBEJICHUY UCCIICIOBAHUI B paMKaX y4eOHOTO
HKCIEPUMEHTA, IPAKTHKYMa U y4eOHO-HCCIIeJOBATEIBCKON M MPOEKTHON JAEATEIBHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIIBHBIX YCTPOWCTB 1 JIAOOPATOPHOTO 000PYI0BaHUS;

penrath pacy€THBIC 3a/1a4M C SBHO 33/IaHHOM 1 HESBHO 33/IaHHOM (PU3NYECKON MOJIENbIO: Ha
OCHOBAHMH aHAJIN3a YCIOBHS 0OOCHOBBIBATH BHIOOP (PH3MUECKONM MOJIENIN, OTBEYAIOIICH
TpeOOBaHUAM 3a/1a4H, IPUMEHATH (POPMYITbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3NIECKUX
TEOPH MPU UCTIOIH30BAHUM MaTEMATUYECKUX METOJIOB PEILICHHS 3a/1a4, IIPOBOAUTH PACYETHI HA
OCHOBaHHMH UMEIOLINXCS JaHHBIX, aHATU3UPOBATH PE3YIIbTAThl U KOPPEKTHPOBATH METO/IBI
peleHns ¢ y4€TOM MOJTyYeHHBIX PE3yIbTaTOB;

pemarh KayecTBEHHbBIE 331a4H, TPEeOYIOIe MPUMEHEHNUS 3HaHUH U3 pa3HbIX Pa3/IenoB Kypca
(Gu3KKH, a TaK)Ke MHTETPALIMH 3HAHUH U3 APYTHX MIPEIMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA:
BBICTPANBAaTh JIOTHYECKYIO IIETIOUKY PACCYKISHHI C OMOPON Ha N3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUECKHE SBICHHS;

UCIIOJIb30BATh TEOPETUUECKIE 3HAHUS JJIs1 OOBSICHEHHSI OCHOBHBIX IPUHIIUIIOB PaOOTHI
U3MEPHUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJIIOTHUECKHX ITPOIIECCOB;
NPUBOJHUTH IIPHMEPHI BKJIa/Ia POCCHHCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIECTO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;
AQHAJTM3UPOBATh U OLIEHUBATH MOCIIEICTBHUS OBITOBON M MMPOM3BOACTBEHHOM JIEATEIILHOCTH
YeJI0BeKa, CBA3aHHOM ¢ (PU3NYECKUMH MPOLIECCaMU, C MO3UINHI SKOJIOTHYECKOI 0e30MacHOCTH,
NPECTaBICHUN O PAlMOHAIBHOM MIPHPOJIONIOIE30BAHIH, @ TAKKE Pa3yMHOM HCIIOJIb30BAHUHT
JOCTHKCHUI HAYKU M TEXHOJIOTUH ISl TAIbHEHIIIEr0 pa3BUTHS YEIIOBEYECKOTO OOIIECTBa;
NPUMEHSATH pa3InuHbIe ClIOCOOBI paboTh ¢ HH(OpMaLuel (PU3NIECKOTO COEPKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTUH, IPH 3TOM HCIIOJIb30BaTh
COBpEMEHHbIe HH(POPMALIMOHHbIE TEXHOJIOTHH [T IOUCKA, TepepaboTKH U MPEAbIBICHUS
y4eOHOI 1 HAyYHO-TIOMYIISIPHON MH(POPMAIIUH, CTPYKTYPUPOBAHUS i HHTEPIPETAIIH
UH(pOpMaINK, TOJIyYeHHOH U3 pa3IMYHbIX HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATh MOIYy4aeMyIo
MH(POPMAIIHIO U OI[EHUBATH €€ JOCTOBEPHOCTh KaK HAa OCHOBE UMEIOIIMXCS 3HAHHM, TaK U Ha
OCHOBE aHAJIN3a UCTOYHMKA HH(POPMALINY;

IPOSIBIIATH OPraHU3ALMOHHBIE U [TO3HABATEIbHbIE YMEHHUS CAMOCTOSTENILHOIO IPUOOPETEHUS
HOBBIX 3HAHHH B MPOIIECCE BHITIOTHEHUS IPOSKTHBIX U YI€OHO-MCCIeI0BATEIbCKIX PadoT;
paboTatk B TpyIIe C UCIIOJIHEHUEM PAa3JIMYHBIX COIUALHBIX POJIEH, TUIAHMPOBATh PA0OTY TPYIIIIHL,
palMOHATIBHO PAaCHpPeAEATh AeATeIbHOCTh B HECTAHIAPTHBIX CUTYAIUX, aIEKBaTHO OLIEHUBATh
BKJIQT KX/IOTO U3 YYACTHUKOB TPYIIIBI B PEIICHNUE pACCMAaTPUBAEMON TPOOIEMEI;

IPOSIBIIATH MOTUBAIHIO K OyIyIel mpodecCnOHaTBHON NEATENIEHOCTH 110 CIIEIHATEHOCTSIM
(U3UKO-TEXHUYECKOT0 MpoduIIs.

K konny o0ydenust B 11 knacce ipeqMeTHbIE pe3yIbTaThl Ha YIiyOJIEHHOM YPOBHE JIOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

MOHUMATbh POJIb (PU3UKH B FKOHOMHUYECKOM, TEXHOIOIMYECKOH, COIIMATIbHON 1 ATHYECKON cdepax
JesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU B COBPEMEHHOW Hay4YHOI KapTHHE MUPA, pOJIb
ACTPOHOMHH B MPAKTHYECKON IEATEIbHOCTH YEJIOBEKA U JalbHEHIIEM HAyYHO-TEXHUYECKOM
pa3sBUTHHU, 3HAUEHHE OMMCATENLHON, CUCTEMATU3UPYIOLIEeH, OObSICHUTENIEHONW U POTHOCTHYECKON
GyHKIMN QU3NYECKON TEOPUH — ANEKTPOJAUHAMUKHU, CHIEIIMAIbHON TE€OpUH OTHOCUTEILHOCTH,
KBaHTOBOH (PM3UKH, pojb Hpr3nUecKoi TeOpur B GOPMUPOBAHUY MPEICTABICHUH O PU3HUecKon
KapTHUHE MHUpa, MECTO (PU3NUECKON KapTHUHBI MUpPA B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTABICHUN O IPUPOJE;

pa3nnyath yCIOBUS MPUMEHUMOCTH MoJjieneil pU3nUecKuX Ten U MPOLEcCcoB (SBICHUM):
OJIHOPOJHOE JIEKTPUYECKOE U OJJHOPOJHOE MArHUTHOE I0JIs, TApMOHNYECKHE KOJIeOaHus,



MaTeMaTHYECKUN MasiTHUK, UI€aTbHBIA IPY)KHHHBIN MasTHUK, TAPMOHUYECKHE BOJHBI,
UJeaNbHBIA KOJIeOaTEIbHBIA KOHTYD, TOHKAsI JIMH3a, MOJIEJICH aToMa, aTOMHOTO Si7Jpa U KBAHTOBOM
MOJIEJIU CBETA,

pa3iauyath yciaoBHs (TPaHUIIbI, 00JACTH) TIPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, TIOHUMATH
BceoOMii xapaktep hyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCTIOIb30BAaHUS YaCTHBIX
3aKOHOB;

AHATM3UPOBATH M OOBSICHATD IEKTPOMArHUTHBIC TTPOLIECCHI U SIBJICHHS, UCIIOJIb3Ysl OCHOBHBIC
MOJIO’KEHHUS U 3aKOHBI AIEKTPOAMHAMUKH U CHICIIUAIBHON TEOPUHU OTHOCUTEIILHOCTH (3aKOH
COXpaHEHHUs IEKTPUUYECKOTO 3apsjia, cuiia Ammnepa, cuia JIopeHiia, 3aK0H 3JIeKTPOMarHUTHOM
WHAYKIMH, ipaBuiio Jlenna, cBsa3p 3/]C caMOMHIYKIIMKY B SJIEMEHTE JICKTPUUYECKOM 1IEMU CO
CKOPOCTbIO U3BMEHEHUS CUJIbI TOKA, TOCTYJAThl CIIEUAIbHON TEOPUU OTHOCUTEIILHOCTH
DWHIITEHHA);

AHAIU3UPOBATH U OOBSICHATH KBAHTOBBIC MPOLIECCHI U SBJICHUS, UCIIONb3Ys MMOJIOKEHHSI KBAHTOBOMN
¢u3uku (ypaBHeHHE DiHIITeHHA U1 hoTod(dexTa, mepBblid M BTOPOii mocTynarsl bopa, mpuHiun
COOTHOILIEHUS HeompenenéHuocteil ['eiizendepra, 3aK0HbI COXpaHEHUs 3apsiI0BOTO U MacCOBOTO
YHCEJ U SHEPTHUH B SACPHBIX PEAKIMIX, 3aKOH PaIMOaKTUBHOTO PacIiaja);

ONHCHIBATh (PU3UUYECKUE MPOIICCCHI U SIBJIICHUS, UCIIOIB3YsI BEMYMHBI: HAIPSHKEHHOCTD
ANEKTPUUYECKOTO OIS, MOTEHIIMAT SJIEKTPOCTATUIECKOT0 MOJIs, Pa3HOCTh MOTEHIHAIIOB,
AJICKTPOJBIIKYINAS CUJIA, MHAYKIIUS MAarHUTHOTO TI0JIsI, MAaTHUTHBIN MTOTOK, CHJIa AMTiepa,
WHIYKTUBHOCTb, 3JIEKTPOABUKYIIAs CUJIa CAMOUHAYKIIUU, YHEPTHsI MATHUTHOTO TOJIS TPOBOAHHKA
C TOKOM, PEISITUBUCTCKUN UMITYJIbC, TTOTHAS YHEPTHUS, SHEPTUSI TTOKOSI CBOOOHOM YaCTHIIHI,
SHEPrusl ¥ UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij A1ipa, SHEPTHUS CBS3U AIPa;

OO0BSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHUIA: SJIEKTPOMArHUTHAS UHAYKLUS,
CaMOMH/TYKITUSI, pe30HAHC, HTEp(EPEHIUs BOJH, TU(PaAKIIUs, JUCIICPCHS], TOJIHOC BHYTPCHHEE
oTpaxkeHnue, hotoanekrpuueckuit 3pdekr (hotoaddekr), anpha- u 6eTa-pacnaisl saep, raMma-
U3JIy4eHHE siiep, GU3NUECKUuEe IPUHIIUITBI CIIEKTPATLHOTO aHaInu3a U paboThI Jlazepa;

OTIpEeIETISATh HANIPaBJICHUE UHAYKIIUU MAarHUTHOTO IOJISl TPOBOHUKA C TOKOM, CHJIBI AMIiepa 1
cuiibl JIopeHiia;

CTPOUTH U300paKkeHne, CO3/1aBaeMOe MIOCKUM 3€PKaJIoM, TOHKOM JIMH30M, U PacCYUTHIBATH €TI0
XapaKTePUCTUKU;

MPUMEHSTh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE TIOHATHS, TEOPUH U 3aKOHBI JIJIsl aHaTIN3a U
00BSICHEHUS (PU3UYECKUX MPOIECCOB, MPOUCXOIAININX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B
MEXTaTaKTH4YeCKON cpefie; ABMKEeHUs HeOECHBIX Tel, IBOJIOLNHU 3BE311 U BeeneHHoi;

MPOBOAMTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BETUYHH C UCIIOIB30BAHUEM MPSIMBIX
W3MEPEHHM, IPU ATOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTAThI MOTYyUYEeHHOMN
3aBUCHUMOCTH (PU3UYECKUX BETMYHH B BHJIE TPAPUKOB C YIETOM aOCOMIOTHBIX MOTPEITHOCTEN
W3MEPEHHM, JIeJIaTh BBIBOJIBI IO pe3yiibTaTaM MCCIIEIOBAHMS;

MPOBOJINTH KOCBEHHBIC U3MEPEHUS QU3NUSCKUX BEITUYHH, TTPH TOM BEIOMPATh ONTUMATBHBIN
METO]T U3MEPEHHUsI, OIICHUBATh a0COMIOTHBIE U OTHOCUTEINIbHBIE MOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEATIOKEHHON TUITOTE3bI: TUTAHUPOBATH SKCIIEPUMEHT, COOMPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHATU3UPOBATh MOJIYYEHHBIE PE3YNIbTAThI U JeNaTh BBIBOJ O
cTaryce NpejioKeHHON TUIIOTE3bI;

OIMCHIBATH METOJIBI TTOJYUEHUS HAyIHBIX aCTPOHOMUYECKHIX 3HAHU;

co0ro1aTh MpaBuiia 6€30MacHOTO TPy/Aa MPHU MPOBEJACHUH MCCIICIOBAHUN B paMKax ydeOHOTO
IKCIIEPUMEHTA, TPAKTUKYMa U Y4eOHO-HUCCIIE0BATEIBCKON M MPOEKTHON JCSITEIHPHOCTH C
WCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JIa0OpaTOPHOTO 000PYAOBAHHS,

peliaTh pacy€THbBIC 3a7a4 C IBHO 33/IaHHOM U HESBHO 33JaHHON (U3NYECKOM MOJIETBIO: Ha
OCHOBAHWU aHAJIM3a yCIOBUS BBIOMpaTh (M3UYECKUE MOJIETH, OTBEYAIOIINE TPEOOBAHUSAM 3a/1a4H,
MPUMEHSTH (DOPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl (PU3MUYECKUX TEOPUH TpH
WCITOJIb30BAaHUH MaTEeMAaTHUYECKUX METOJIOB PEIICHUS 3a74a4, TPOBOIUTh PACUEThl HA OCHOBAHUH
UMEIOIINXCS JaHHBIX, aHATU3UPOBAThH PE3YIbTAaThl U KOPPEKTHPOBATH METO/IBI PEIICHHUS C yIETOM
MOJTYYCHHBIX PE3YJIbTATOB;



peniath KaueCTBEHHBIC 3a1a4r, TPEOYIOIINe MPUMEHEHUS 3HAHUH U3 Pa3HBIX Pa3/IesioB Kypca
(bu3uKH, a TAK)KEe UHTETPAIIUH 3HAHUHN U3 IPYTUX MIPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA:
BBICTPAMBATh JIOTHUYECKYIO IIEMIOYKY PACCyKIACHH C OMOPOi Ha W3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUCCKHUE SIBIICHHUS,

UCIIOJIb30BaTh TCOPETHUCCKUE 3HAHUS JJIs1 OOBSICHEHHSI OCHOBHBIX IPUHIIUIIOB PA0OTHI
U3MEPHUTEIBbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUECKHX MPOIECCOB;
HPUBOJUTH TIPHUMEPBI BKJIaIa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;
aHAJIM3UPOBATh U OLICHUBATD MOCJICICTBHUS OBITOBON M MPOU3BOACTBEHHOM JICATCILHOCTH
YeJI0BeKa, CBA3AHHOM ¢ PU3MYECKUMHU [TPOIIECCAMHU, C MO3UIIMI IKOIOTHUECKON Oe30MacHOCTH,
NpPECTaBICHUN O PAllMOHATIBHOM MPHUPO/IOTIOIB30BAHIH, @ TAK)KE Pa3yMHOM HCIIOJIb30BAHUH
JOCTHXKECHUI HAYKU M TEXHOJIOTHH IS TAIbHEHIIIEr0 Pa3BUTHS YEIOBEYECKOT0 O0IIIEeCTBA;
HNPUMEHSATh pa3InuHbIe CIIOCOOBI pabOThI ¢ HH(pOPMAITHEH HHU3HUSCKOTO COICPIKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUM, IPH 3TOM HCIIOJIb30BaTh
COBpEeMeHHbIe HH()OPMAIIMOHHBIC TEXHOJIOTHHU JIJIsI TOUCKA, IEPePabOTKU M MPEAbABICHHSI
y4eOHOM ¥ HAYYHO-TIOMYJISIPHONW HH(POPMALIUHU, CTPYKTYPHUPOBAHUS M MHTEPIIPETAIIH
uH(pOpMAIIHH, TOJYIECHHON U3 PA3TMYHBIX HCTOYHUKOB, KPUTHYECKH aHATH3UPOBATH MTOJYIaEMYIO
UHGOPMAIIHIO U OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMCIOIINXCS 3HAHUH, TaK ¥ Ha
OCHOBE aHaJIN3a KCTOYHHUKA HH(DOpMALINH;

HPOSIBIISITh OPTaHU3AIMOHHbIC U MI03HABATEIILHBIC YMEHHSI CAMOCTOSTEILHOTO MIPHOOPETEHHUS
HOBBIX 3HAHHI B MPOIECCE BHIMOJHCHUS MPOEKTHBIX U y4eOHO-UCCIIe0BATEIbCKHUX PaboT;
paboTaTth B rpyIe ¢ HCIIOJHEHUEM PA3IHYHbIX COIMATBHBIX POJICH, IUIAHKPOBATH PA0OTY TPYIIILI,
palMoHAIBLHO PACHIPEICIIATE ICATSILHOCTh B HECTAHIAPTHBIX CUTYAIUSIX, a/ICKBATHO OLICHUBATh
BKJIa]] K&KIOTO U3 YYaCTHUKOB IPYIIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIIEMBI,

HPOSIBIISITH MOTHBAIIMIO K OYAyIIEeH MpopecCHOHATBLHOMN ASSITEbHOCTH O CIEIHATBHOCTAM
(U3HKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KounyecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposBbie)
Konrpoabusie IIpakrnuyeckue
n/ | TeM NpPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
n pecypcesbl
Pa3zaen 1. HAYYHBINH METO/J ITO3HAHUS ITPUPO/IbI
11 HayuHblil MeTos o3HaHUS 5 Bbu6muoteka [JOK
' PUPOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazueny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
. 3
21 | Kunemamua 15 1 https://m.eds00.ru/f16b68d7
bubnunoreka LIOK
. 1 2
22 | Mumaika 15 https://m.eds00.ru/f16b68d7
N bubnuoreka [IOK
2.3 Cramuka Teéporo Tena > L https://m.edsoo.ru/f16b68d7
54 3aKOHBI COXPAHEHHUS B 10 1 bubmmoreka [JOK
' MEXAHUKE https://m.edso0.ru/f16b68d7
Uroro no pazaeny 45
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OcHOBBI Eubs 110K
HOJIMOTEeKA
. 2
3.1 iaonexymp HOKMHETIHECKO 15 . https://m.edsoo.ru/f16b68d7
i Teopun
3.9 Tepmoaunnamuka. TemioBsie 15 1 bubmmoreka IIOK
' MallIUHbI https://m.edsoo.ru/f16b68d7
ArperatHble COCTOSIHUS
3.3  BemectBa. Pa3zoBbie 10 1 2 bubmorexa HOK
' H ' https://m.edso00.ru/f16b68d7
TIePEeXO0/IbI
Hroro mo pazneny 49
Paznen 4. JIEKTPOJINHAMUKA
but6mmorexa [IOK
. 1
41 ueKTpitieckoe nose 15 1 https://m.edso00.ru/f16b68d7
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4.9 [TocTosHHBIM 15 bubnuotexa [JOK
' ANMEKTPUICCKHIA TOK https://m.edsoo.ru/f16b68d7
bubnunorexa LIOK
4.3 ' Toxu B pasHIHEIX Cpesiax 4 https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 34

Pazgen 5. PDUSHUECKUA TIPAKTUKYM

5.1  ®usnueckuil IPaKTUKyM 10 ]i?tl'/[fsnll//l;T:;:)?rouil 6b68d7
Hroro no pazneny 10
PesepBHOe Bpems 5 bubmroreia LIOK
https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO 136 10

YACOB I10 ITPOTPAMME
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Ne | Ne Paznen, Tema Koamu- | domamiHee Jara
YecTBO 3ajlaHue
TC- | Yp- 4acoB
MBI
/1
no no
mwiany |pakry
1 HAYYHBI METO/I IO3HAHUSA ITPUPO/IbI 2
1 | dusuka kak Hayka. 1 §§1,2 Bompocs! | 3.09
Broanbiit uncrpykrax no OT u Th.
2 | CnocoObl n3MepeHus: GPU3NIECKUX BETHUNH 1 §§1,2 Bompocer | 3.09
2 MEXAHHUKA 45
3 | Mexanuueckoe apmwxkenue. Cucrema orcuera. Crioco0Obl 1 §§3-4 Bonpocel | 4.09
OIHMCAHUS JIBYDKCHUSL..
4 | PaBHoMepHOe nipsimosinHeHOE nBUKeHHE. CKOPOCTb. 1 §§5,6 ymp.5(5) | 4.09
MrHOBEHHAsT | CPEIHSSI CKOPOCTh. Y paBHEHUE JIBIKEHUS
5 | Pemenue 3amau no teme: «PaBHOMepHOE npsiMoiuHeinoe |1 yrp.6(5) 5.09
TIBUKCHHE)
6 | Yckopenue. [IpsimonuHeiiHOe paBHOYCKOpPEHHOE ABMKEHUE. (1 §7  ymp.7(6) 6.09
7 | Pemenue 3amay o teme «J[BHkeHUE C TOCTOSTHHBIM 1 §7 Ne85 10.09
YCKOPEHHUEM.
8 | OnpeneneHne KHHEMaTUYECKUX XapaKTEPUCTUK ABMKEHHS |1 NeNe58,60
MTOMOLIbIO TpauKOB 11.09
O |Jlabopamopnas paboma Nel Viccnenosanue 1 ctp.371-373
[PaBHOYCKOPEHHOTO TIPSIMOJIMHEWHOTO IBHKEHUS 12.09
10 | [IBmKeHHE C TIOCTOSITHHBIM YCKOPEHHEM CBOOOTHOTO 1 §§8,9 ymip.9(3) 13.09
nageHusi. OTHOCUTENHHOCTh MEXaHUYECKOTO TBUKCHHUSL.
3aKOH CIIOKEHUSI CKOPOCTEH
11 |Jlabopamopnas paboma Ne2. N3yuenue asuxeHus tena, |1 ctp.374-376 17.09
OPOILIEHHOTO TOPU30HTAIBHO
12 |Pemenwue 3a1a4 1o TemMe «J{BHKeHUE C MTOCTOSHHBIM 1 §10 ymp.10(4) 18.09
YCKOPEHHUEM CBOOOIHOTO MaJICHUS»
13 | PaBHOMepHOE ABM)KEHHE TOYKU IO OKPYKHOCTH. 1 §11 ynp.11(4) 19.09
14 |Jlabopamopnas pabomaiNe3. 3ydenue nuxeHus tena mo |1 cTp.376-380
OKPY>KHOCTH. 20.09
15 | Pemrenue 3a1a4 MOBBIIEHHON CI0KHOCTH 1 NeNe109,110 24.09
16 |Pemennwn 3amad mo Teme «KnHeMaTHKa TBEPIOTO TEJa 1 §§1-11 25 09




17 | KonTpoabHas padora Nel. Kunematrka MaTepuaibHOM §§1-11
TOUYKH 26.09

18 |OcHoBHoOe yTBepxkaeHue Mexanuku. Cuna. Macca. EnuHuts §§12,13 27.09
Macchl. [lepBbiii 3akoH HeloTOHA. yrp.13(4)

19 |Bropoii 3akon Hetorona. [TpuHIAIT CyTIepHO3UITUH CHJI. §14 ynp.14(3) 1.10

20 | Tpernii 3akoH HetoroHa. [IpyHIMIT OTHOCUTEIBHOCTH §15 ymp.15(3) 2.10
["anuies

21 |Cuunbl B mpupoje. Cuia TSHKECTH U CHIIa BCEMUPHOTO §16 Nel74 3.10
TATOTEHUS

22 |IlepBas kocMuyeckast CKOpocTh. CHila TSHKECTH Ha APYTHUX §17 ynp.17(4) 4.10
MIaHeTax

23 | ledopmanus u cuiel ynpyroctd. 3akoH I'yka §18 ymp.18(2) 8.10

24 | Bec Tena. HeBecomocThb §19 ymp.19(1) 9.10

25 |JlaGopaTopHasi pa6oTta Ne4. VccrnenoBanue n3MEeHEHUs cTp.379-381 10.10
Beca Tella IPU ero ABMKEHUU C YCKOPEHHEM

26 |Cuina tpenus. Cuibl COPOTUBIICHUS TIPU JBUKCHUU §§20,21 11.10
TBEPIBIX TEJ B XKUAKOCTIX U rasax. yrp.20(2)

27 | Jlabopamopuas paboma Ne5 «13mepenne kodddunmenta ctp.381-383 15.10
TPEHUS CKOJBKCHUSD)

28 |JluHamuKa IBMKEHUS 110 OKPYKHOCTH. §22 ynp.22(4) 16.10

29 |JIBmKeHne B TOPU30HTAIBHOM U BEPTUKAIBHOM Ne273 17.10
HAMpaBJIEHUHU U TOJ] YTJIOM K TOPU30HTY

30 |/IBr>KeHUE IO HAKJIOHHOM IJIOCKOCTH No292 18.10

31 | JIBmKeHHE 1O OKPYKHOCTH. [[BHM)KEHUE CBSI3aHHBIX TEIl NeNe300,310 22.10

32 | KonTpoabHasi padora Ne2 «/luHamuka» §§1 —22 23.10

33 | Umnynbc MaTepuaabHONW TOUKU §23 Ne320 | 24.10

34 | 3aKOH COXpaHEHUS UMITYJIbCa §24 ynp.24(3) 25.10

35 | PeakTuBHOE nBMKeHNE. PeakTHBHBIE ABUTATETN §25 Bompockl 5.11

36 | Llentp macc. Teopema o ABHKEHUU IIEHTPaA Macc §26 ymp.26(2) 6.11

37 | Pabota cunbl. MomHocts. KIT/I mexanuzma §27 ynp.27(2) 7.11

38 | Mexanudeckas sHeprus. KuneTndaeckas sHEprusl. §§28,29 8.11
[loTeHnanpHas SHEPIrUst yrp.28(1)

39 | 3akoH coxpaHeHUs MEXaHUYECKOU SHEPTUU §30 ymp.30(23) | 12.11

40 | AGCOFOTHO yIIpyroe ¥ HEYIPYyroe COyIapeHus Tel §31 ymp.31(1) 13.11

41 | O6o6maromiee yaeOHOE 3aHITHE 0 TeME «3aKOHBI §§23 - 31 14.11

COXPAHCHUS.




42 | KontpoJsbHas padora Ne3 «3akoHBI COXpaHEHUS B 1 §§1-31 15.11
MEXaHHUKE.

43 | YcnoBus paBHOBECHS TBEPBIX TEIl 1 §§32,33 19.11

yop.32(2)
44 | Pemienue 3a1a4 Ha paBHOBECUE TBEP/BIX Tl 1 §§32,33 20.11
yp.32(3)

45 | laBneHue B KUAKOCTSAX U razax. 3akoH [lackans. 3akon 1 §§34,35 21.11
Apxumena yrp.34(3)

46 | YpaBuenue bepuymu. Pemenue 3agaa HITO 1 §36; No404 22.11
THIIPOMEXAHUKE

47 | Pemenue 3a1a4 Ha paBHOBECHE 1 §§32-36 26.11

MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMUKA 40

48 | OCHOBHBIE MOJOXKEHUS MOJICKYJISPHO-KHHETHYECKOM Teopuu|l §§37,38 27.11
CTpOEeHHUs BellecTBa. Pazmepsl Moeky. yrp.38(2)

49 | Pemienue 3ama4d o teMe «OcHOBHBIC mTostokeHnst MKT» 1 No467 28.11

50 | Temmeparypa u cpeqHsisi KHHETUICCKas SHSPTHsI 1 §39 Bompock 29.11
XAOTHUECKOTO JBMXKCHHUSI MOJICKYJI

51 | ["a30BbIe 3aKOHBI. AOCOTIOTHAS IIKAJIa TEMIIEPATYP 1 §40 yrip.40(1) 3.12

52 | JladopaTopHasi padoTa Ne6 «/3yuenue nzorepmuieckoro (1 ctp.383-386 4.12
porecca.

53 | YpaBHEHHE COCTOSIHUS UICATBHOTO ra3a 1 §41 ynp.41(3) 5.12

54 | JlabopaTopHasi padoTa Ne7 «/3yueHue ypaBHEHUS 1 cTp.386-388 6.12
COCTOSIHUS HJIeaTbHOTO Ta3a

55 |OcnoBHoe ypaBHenne MKT. Temneparypa u cpeaHss 1 §§42,43 10.12
KHHETUYEeCKasi DHEPTHsI XAaOTUYECKOTO JIBYKEHUST MOJIEKYII. yrp.42(3)

56 | I3mepeHune ckopocTeil MoJIeKyI rasa. 1 §44 ymp.44(1) 11.12

5/ | CBoiicTBa xkuakoctel. [loBepXxHOCTHOE HATAKEHHE. 1 §45 ynp.45(2) 12.12
KanunisipHeie sBIEHUS.

58 | CTtpoeHue u CBONCTBA TBEPIBIX TET. 1 §46 ymp.46(2) 13.12

59 | Pemenune 3a1a4 Ha ra30BbI€ 3aKOHBI 1 NeNe519,544 13.12

60 |Pemenue 3a1a4 Ha OCHOBHOE ypaBHEHHE rasa 1 Ne506 17.12

61 | OGo6maromiee yuedHoe 3anaTue no teme «OcHosst MKT» |1 §§37 — 46 18.12

62 |KontpouabHas padora Ned «OcHosl MKT» 1 §§1 —46 19.12

63 |Pabota rasza B repmonmHamMuke. Kolm4ecTBO TEIIOTHI 1 §47 ymp.47(5) | 20.12

64 |Pemenue 3a1a4y Ha paboTy ra3a B TEPMOJIHMHAMUKE 1 No63 1 24.12

65 |Pemenue 3a1ay Ha KOTUYECTBO TETLIIOTHI 1 No644 25.12

66 |IlepBbIii 3aKOH TEPMOAUHAMUKHI 1 §48 ymp.48(4) 26.12




67 |Pemenue 3ama4 Ha MEPBBINA 3aKOH TEPMOIUHAMUKHI 1 Ne637 26.12

68 |IIpumeHeHue IepPBOro 3aKOHA TEPMOIUHAMUKHY K 1 §49 ynp.49(7) 27.12
M30MpoLeccam

69 |Pemenue 3ama4 Ha H30TPOIIECCHI 1 Ne539 14.01

70 | Bropoii 3aK0H TepMOIUHAMUKHI 1 §50 Bompocsl 15.01

71 | Perrenue 3a1a4y HOBBIIEHHON CIIOKHOCTH 1 Ne666 16.01

72 | TeruoBbie mammHbl. [{ukin Kapao 1 §51 yop.51(3) 17.01

73 |Pemienue 3a7a4 Ha TEIJIOBBIC MAIIIUHEI 1 No638 21.01

74 | Pemenue 3a1a4 MOBBIIEHHOMN CII0XKHOCTH 1 No665 22.01

75 | DKoJoruyeckue mpooOIeMbl UCIIOJIB30BAHHUS TEIIJIOBBIX 1 §52 Bompochl 23.01
MaIIiH

76 | OGoOmiaromiee yueOHOE 3aHATHE TI0 TEME TepMoIuHaMuKka (1 §§47 — 52 24.01

77 | KontpoabHas padora NedS «OcHOBBI TepMOAUHAMUKHY. |1 §§1 52 28.01

78 | HacwimeHHbId nap. /[aBieHne HaChIIIEHHOTO Imapa 1 §53 Bompochl 29.01

79 | Pemenue 3a1a4 Ha HCMIapeHHUE U KOHICHCAIIUIO 1 Ne554 30.01

80 | Kumenwue xunkoctu. Pemenne 3agad Ha napooOpazoBanue (1 §54 ynp.54(4) 31.01

81 | BnaxxHOCTh BO3/lyXa U €€ U3MEpPEHUE 1 §55 ymp. 55(3) 4.02

82 |JlabopaTopHasi padoTa Ne8 «/I3mepenne oTHOCUTENBbHON (1 ctp.388-390 5.02
BIQKHOCTH BO3JLyXa»

83 | [lnaBneHue M KpUCTAJUIN3ALUS BEILIECTBA 1 §56 ynp.56(2) 6.02

84 | JladopaTopHasi padoTa Ne9 «3mepeHne TeMIepaTypsl 1 ctp.390-392 7.02
KpUCTAILTU3AIIN

85 | @a3oBble Nepexo/ibl. Y paBHEHUE TEIUIOBOro OaaHca 1 §§53 — 56 11.02

86 | Pemmenue 3a1a4 o TeMe ypaBHEHHUE TEIJIOBOTO OasiaHca 1 Ne665 12.02

87 |KontpoabHasi padora Ne6 «/3MeHeHHE arperaTHBIX 1 §§1 —56 13.02
COCTOSIHMI BEILIECTBA»

IJIEKTPOIUHAMUKA 34

88 | DnemeHTapHBIN ANIEKTpUUYECKHi 3apsia. 3akoH coxpaHeHus |1 §57 ynp.57(3) 14.02
DIIEKTPHUYECKOTO 3apsiia

89 |3akon Kynona 1 §58 ynp.58(4) 18.02

90 |Pemenue 3amau Ha 3aKoH Kynona 1 Ne690 19.02

01 | Dnektpuveckoe nojie. HanmpsokEHHOCTH SJIEKTPHYECKOTO 1 §59 ymp.59(1) 20.02
OISt

92 |I'paduueckoe n3o0paxeHne 3MEKTPUIECKUX TOJIEH. 1 §§60,61 21.02
Hanpsk€HHOCTD MOJIst pa3InyHON KOH(Urypaium 3apsioB yrp.61(1)

03 |PaboTta KyTOHOBCKUX CHJI. DHEPIHsl B3aUMO/ICHCTBUS 1 §62 BompoCHI 25.02

TOYCUHBIX 3apsa10B




94 | IloTeHIMAaI AIEKTPOCTATUUECKOTO MOJIS U Pa3HOCTh §§63-64 26.02
noteHIanoB. [loTeHman moss pa3nu4HOi KOH(PHUTypauu yrp.63(2)
3apsiIoB
05 |IIpoBOJHUKH B 3JIEKTPOCTATHIECKOM ToJie. JIMIIEeKTpUKH B §§65-66 27.02
PIEKTPOCTATUYECKOM I10JIe yp.65(3)
96 | Dnextpuyeckas EMKocTh. CoeTMHEHHE KOHACHCATOPOB §67 ynp.67(4) 28.02
Q7 | Pemenue 3a1a4 Ha SJIEKTPUUECKOE TI0JIC §§57-66 4.03
08 |JladopaTopHas padora NelQ «3MepeHue 3JeKTpuIecKoi cTp.393-394 5.03
€MKOCTH KOHJICHCATOPa»
99 | DHeprus 3JIEKTPUUECKOTO MO §68 ynp.68(2) 6.03
100 | Pemenwne 3a1a4 Ha YHEPTHUIO AIIEKTPUIECCKOTO TOJIS Ne771 7.03
101 | Pemrenre 3aa4 MOBBIICHHOM CIIOKHOCTH §§57 — 68 11.03
102 | KonTpoJibHasi padora Ne7 «31eKTpOCTaTHKA. §§1 —68 12.03
103 | DnekTpuueckuii TOK. Y cJI0BHsI, HEOOXOTUMBIE IS §§102,103 13.03
CYIIECCTBOBAHHMSI SJICKTPHUECKOTO TOKA BOIIPOCHI
104 | 3akon Oma a1 yyacTKa 1enu §104 Ne780 14.03
105 | Pemtenue 3amay Ha 3akod OMa Ne775 18.03
106 | [TocnenoBarenbHOE U TapAIIETBHOE COSTUHEHNE §105 Ne784 19.03
MTPOBOTHUKOB
107 | Pemenue 3amay Ha 3aKOHBI IOCJIEI0OBATEILHOIO U No794 20.03
MapajuIeIbHOTO COSAMHECHHSI IPOBOTHUKOB
108 | Pertenue 3a7ay4 MOBBIIIEHHOMN CIIOKHOCTH Ne801 21.03
109 | PaGoTa ¥ MOIIIHOCTE TOKA §106 Ne805 1.04
110 | Pemnenue 3aa4 Ha pacueT pabOThI U MOIIIHOCTH TOKA Ne811 2.04
111 | Penrenue 3a1a4 MOBBIMIEHHON CIOKHOCTH Ne®13 3.04
112 | DnekTpoABIKYIIAs CHTIa §107 Ne814 4.04
113 | 3axon OMa 171 OJTHON 1enH §108 No823 8.04
114 | Pemrenue 3amau Ha 3akoH OMa 1 HOTHOM I[ENH. Ne825 9.04
115 | Peurenue 3aga4 MOBBIIIEHHOMN CIIOKHOCTH Ne&29 10.04
116 | O6o6mIaroree yaeOHOE 3aHATHE TI0 TEME ITOCTOSTHHBIN TOK §§102-108 11.04
117 | KoutpoJabHas pa6ora Ne§. «3akoHBI TOCTOSHHOT'O TOKa» §§102-108 15.04
118 | DnekTpudeckuii TOK B MeTalIaxX. 3aBUCUMOCTb §§109-112 16.04
CONPOTUBIICHUS ITPOBOIHUKA OT TEMIIEPATypPHI. Ne870
CBepXMIpOBOIUMOCTD
119 | DnekTprUeCKUil TOK B IMOIYIPOBOAHUKAX. TPaH3UCTOPHI §§112-116 17.04




120 | DnexTpuvecKkuii TOK B BAKyyMe. DJICKTPUUECKHUI TOK B 1 §§117-119 18.04
PKUJKOCTSIX. 3aKOH 3JIEKTPOJIU3a Ne892

121 | DnexTpuyeckuii TOK B razax. [Lmazma 1 §§121-123 22.04

®U3NYECKHUA TPAKTUKYM 10

122 | ®uznyeckuii npakTukym 1o teme "M3mepenue yckopenus |1 23.04
[IPY MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHXKEHUH TI0
HaKJIOHHOM TUIOCKOCTH"

123 | ®usnyeckuii mpakTukyMm 1o teme "M3mepenue cuisl mpu (1 24.04
NMBUKEHUH OpyCKa IO HAaKJIOHHOM IIOCKOCTH"

124 | duznyeckuii mpakTUKyMm 1o teme "HccienoBanue 1 25.04
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
[pe3nHOBOM 00Opaslie, oT ux aedopmanun’

125 | ®uznyeckuit mpaktukyMm no teme "HcecnenoBanue ycnopuii |1 29.04
[paBHOBECHSI TBEPAOIO TEJIa, UMEIOUIET0 OCh BpaleHus"

126 | ®uznyeckuii npaktukyMm no teme "M3mepenue umnyisca (1 30.04
Tesa 1o TOPMO3HOMY ITyTH"

127 | ®uznyeckuii npaktukyM no teme "Msmepenue ynenpHon |1 6.05
TEII0EMKOCTH"

128 | ®usnueckuii mpakTUKyM 1o Teme "H3yueHue 1 7.05
3aKOHOMEPHOCTEH MCIapeHust )KUAKOCTEH"

129 | ®uznyeckuit npakTukyMm no teme "M3mepenue cuiibl Toka u (1 8.05
HAIPSDKEHUS B IIEMU TIOCTOSTHHOT'O TOKA IPU TIOMOIIN
QHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTENBHBIX TPUOOPOB"

130 | ®usnueckuii mpakTUKyM 1o Teme "HccnemnoBanue 1 13.05
3aBHCHMOCTH CHJIbI TOKA OT HANIPSDKEHUS JJIs JTAMITBI
HaKaJMBaHUsA"

131 | ®usnueckmii mpakTukyM 1o teme "Habmronenne 1 14.05
PIIEKTposn3a"

PE3EPBHOE BPEMS 9]

132 | PesepBHbIii ypok. O000mIeHne U cucTemMaTu3anus 3Hannid |1 §§3-22 15.05
1o Teme "3aKOHbl MEXaHUKHU"

133 | PesepBHbIii ypok. O0o0mIeHre U cuctemMaTu3anus 3Hanuid |1 §§23-31 16.05
110 TeMe "3aKOHBI COXPaHEHMsI B MEXaHUKeE"

134 | PezepBHbIit ypok. O6001IeHNEe U ccTeMaTu3anus 3Hanuii |1 §§37-56 21.05
1o TemaM "OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOW TEOpUH" U
"TepmoanHamuka. TenaoBble MalIUHbI"

135 | Pe3epBHbIit ypok. O000IICHNE U CHCTeMaTH3anus 3HaHuid |1 §§84-101 22.05
o Teme "DiekTpuueckoe mnoie"

136 | PezepBHbIit ypok. O600IIeHNEe U crcTeMaTu3anus 3Hanuii |1 §§102-108 23.05

1o Teme "[10CTOSHHBIN SJIEKTPUYECKHI TOK"







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






