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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no u3uke Ha ypoBHE CpeaHETO OOIeTo o0pa3oBaHus pa3paboTaHa Ha
OCHOBE MOJIOKEHUN U TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTEILHOMN
nporpammsl, nipeactaBieHHbIX B DI'OC COO, a takxe ¢ yueTtoMm (denepaipbHoi paboueit
nporpamMmbl Bociutanus 1 KoHieniuu npenojgaBanus yueOHoro npeamera «DOusnka» B
oOpa3oBaTenbHBIX OpraHu3anusax Poccuiickoit Dexepaiuu, peasn3yrOIIUX OCHOBHBIC
oOpa3oBaTebHbIE MPOTPAMMBI.

[Iporpamma no ¢Qusuke omnpenensieT o0sA3aTENbHOE MPEAMETHOE COJIEpKaHUE,
yCTaHABIUBAET PEKOMEHAYEMYIO TIOCIEOBATEIbHOCTh H3YUYEHUS TEM U Pa3/elioB
y4eOHOTO TIPEIMETa ¢ yU4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH, JIOTHMKU
y4eOHOTro MpoIecca, BO3pacTHbIX ocoOeHHOcTel olOyyaromuxcs. [Iporpamma no ¢usuke
JaeT MPEJICTABIIEHUE O IIEJIAX, COJEPKaHUM, O0IIel cTpaTerun 00y4YeHusi, BOCIUTAHUS U
pa3BUTHS 00yYaIONIUXCS CpelcTBaMH yueOHoro mpeamera «Dusmka» Ha yriayOJaeHHOM
YpOBHE.

Nzydenne kypca (U3HKH yriyOJCHHOTO YPOBHS IMO3BOJISET pPeaii30BaTh 3aaaud
npodeccCHOHAIbHON OpHEHTAIMHU, HAMpaBIEHO HAa CO3/JaHHE YCJIOBUW AJIS TPOSBICHUS
CBOMX WHTEJUICKTYabHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXJabIM OOydYaroIImmMcs,
KOTOpbIE  HEOOXOAWUMBI  JUIsI ~ TPOJOJDKEHWUS  OOpa3oBaHWS B OpPTaHHU3AIUAX
poeCCHOHATEHOTO 00pa30BaHUs M0 Pa3IUYHBIM (PU3HKO-TEXHUYECKHUM U MHXCHEPHBIM
CHEIUATIBHOCTSM.

B nporpamme 1o ¢pusnke onpenensoTcs MmIaHupyeMble pe3yIbTaThl OCBOCHHS Kypca
(GU3UKM Ha YpPOBHE CpEIHEro oOIero o0pa3oBaHMs: JIMYHOCTHBIC, METANpPEIMETHBIE,
npeAMeTHbIe (Ha yriiyOJIeHHOM ypoBHe). HayuHo-mMeToq0sIorudeckoil OCHOBOHM ISt
pa3paboTKu TpeOOBaHUM K JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM pe3yibTaTam
OOy4JaromuXcsi, OCBOUBIIMX MporpamMmy T0 (GU3UKE HAa YPOBHE CpPEIHETO OOIIero
oOpa3oBaHUs Ha YTIIyOJICHHOM ypOBHE, SIBIISICTCS CUCTEMHO-CATEIHHOCTHBIN TTOIXO/I.

[Iporpamma no (usmke BKIIIOYALT:

TJIAaHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca GU3HKK HA YIIIyOJICHHOM YPOBHE, B TOM
YHUCJIEe MPEAMETHBIE PE3YyIbTAThI 110 TOJaM 00yUICHHUS;

coJiepkaHue yuyeOHoro npeamera « Pu3nkay 1o rogam o0y4eHusl.

[Iporpamma no gu3uke UMEET MPUMEPHBIN XapaKkTep U MOXKET OBbITh MCIOIb30BaHA
YUUTEIAMHA (PU3UKH JIJIs1 COCTABJICHUS CBOMX PabOYMX MPOrpamm.

[Iporpamma 1o (u3MKEe HE CKOBBIBAET TBOPYECKYIO HWHUIIMATUBY YyUYUTENEH W
MPEIOCTABIISCT BO3MOKHOCTH IS pEaU3allii Pa3IMYHBIX METOAMYECKUX TOIXO0B K
npernojaBanuio  (QU3WKM Ha YIIYOJICHHOM YPOBHE TIPH  YCJIOBHH  COXpaHCHUS
00s13aTEIHLHON YaCTH COJIEP KaHMS Kypca.

du3nka Kak Hayka O HamOoJsiee OOIMMX 3aKOHAX MPUPOJBI, BHICTYMAs B KadueCTBE
y4eOHOTO TpeaMeTa B IIIKOJIE, BHOCHT CYIICCTBCHHBIM BKJIAJ B CHUCTEMY 3HaHHHA 00
okpyxatoieM mupe. LlIkonbHbIl Kype U3k — cUCTEMO0OOPa3yONIMA 1711 €CTECTBEHHO-
HAyYHBIX Yy4EOHBIX MPEAMETOB, TMOCKOJIbKY (U3MUECKHE 3aKOHBI JIE)KaT B OCHOBE



MIPOIIECCOB M SIBJICHUH, M3y4aeMbIX XHUMHeEH, Ouojorueu, ¢uzmdyeckor reorpaduei u
actpoHomueit. Mcmonp3oBaHWEe U aKTUBHOE TMPUMEHEHHE (U3MYECKUX 3HAHUU
OTIPENIENIIIO XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
OSHEPreTUKHU, TPAHCIOPTA, OCBOCHUS KOCMOCA, IMIOJY4YEHUSI HOBBIX MaTEpUATIOB C
3aJlaHHbIMU cBoMcTBaMu. M3ydeHue (U3MKKM BHOCUT OCHOBHOW BKJIaJ B (pOpMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOyuaromierocs, B (opmMupoBaHue yMeHUN
MPUMEHSTh HAYYHBI METO/I MIO3HAHUSI TIPY BBITIOJITHEHUH UMH YICOHBIX HCCIICIOBAaHUH.

B ocHOBy kypca ¢u3nKu Ha ypOBHE CpeAHEro oOuiero oO0pa3oBaHUs MOJIOKEH PsiJl
UJIel, KOTOPbIE MOKHO PACCMaTpUBaTh KaK MPUHLIHUIIBI €r0 MOCTPOEHUS.

Hoea wuenocmnocmu. B CcOOTBETCTBUM C HEW Kypc SBIAETCS JIOTHYECKU
3aBEpIICHHBIM, OH COACPXHUT MaTepuan M3 BCEX pa3aenoB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOMN (DU3UKHU.

Hoea 2enepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca GU3NKU 00BEIUHEH
BOKpYT (pu3nueckux Teopuid. Bemymmm B Kypce siBasieTcss GopMUpOBaHUE MPEICTABICHUI
O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanusanus NOpPEAnogaracT HCMOJb30BaHUE
T'YMaHUTApHOTO MOTEHIIMaNa PU3NYECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTUS (DU3UKU C
pa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PCHUECKHMH, HPABCTBCHHBIMH U
AKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc buszuku yriyOJI€HHOTO YPOBHS
MpEANoiaraeT 3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHYECKUX U TEXHOJOTMYECKUX
MPUWJIOKEHUN HM3YYECHHBIX TEOPUM W 3aKOHOB. [Ipm 3TOM paccmarpuBarOTCs Ha ypOBHE
OOIIUX MPEJCTABICHUN U COBPEMEHHBIE TEXHUYECKHUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peanusyeTcsi IOCPEICTBOM BBEICHHUS 3JIEMEHTOB COJEPKAHUSA,
MOCBSIICHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJOTHM, a Takxke O0CyXAeHUs IpoOjieM palMOHaIbLHOIO
IPUPOJOINOIB30BAHUS U SKOJIOTHYECKON O€30IaCHOCTH.

OcBoeHue colepKaHusl MPOTpaMMbl MO (U3UKE JOKHO OBITh MOCTPOEHO Ha
OPUHIMIIAX CHUCTEMHO-IESITEIbHOCTHOTO moaxona. s ¢usuku peanmusamusi dTUX
NPUHIUIOB 0Oa3supyercsd Ha UCHOJb30BaHUU CAMOCTOSTEIBHOIO 3KCHEPUMEHTA Kak
MOCTOSIHHO JieiicTBytoMIero ¢akropa ydeOHOro npouecca. s yrmyOaeHHOro ypoBHS —
3TO CHCTEMA CaMOCTOSITEIbHOIO  YYEHWYECKOTO OJKCIEPUMEHTA, BKIFOYAOIIETO
GbpoHTaNbHBIE YYCHUYECKUE OMBITHI MPU M3YYCHHH HOBOTO MaTepuaia, jJabopaTopHbIC
paboTel W paboThl mpakTukyma. I[Ipu >TOM BO3MOXKHBI JBa crocoba peanu3anuu
dbu3nyecKoro nmpakTukyma. B nepBom ciryuae mpakTUKyM MPOBOAUTCS MO0 B KoHIE 10 u
11 kmaccoB, mubO mocie MEepBOTO W BTOPOrO MOJYTOAUN B KaXJIOM M3 ATHUX KJIACCOB.
Btopoii cmoco6 — 310 mHTErpanus padoT MpakTHKyMa B CHCTEMY J1abOpaToOpHBIX pador,
KOTOpBIE MPOBOJSTCS B Mpollecce M3ydeHus: pasaena (temsl). [lpu satom moa pabotamu
NpPaKTUKyMa MOHHUMAETCSl CaMOCTOATENbHOE HCCIEAOBAHHE, KOTOPOE MPOBOJIUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOoIaroBoii MHCTPYKITUH.



B mporpamme mo ¢u3nke cucTeMa YYEHHYECKOTO IKCIEPUMEHTA, J1abOpaTOPHBIX
paboT M MpaKkTHKyMmMa MPEACTAaBICHA €IMHBIM IepedyHeM. BhIOOp TeMaTuKH i 3THUX
BUJIOB  yYCHUYECKHX  MPAKTUYECKUX  pabOT  OCYIICCTBISIETCS  YYaCTHUKAMH
00pa30BaTeNbHOTO MpoLecca UCXOAsl M3 OCOOEHHOCTEH MOYPOYHOro IUIAHUPOBAHUS U
ocHaileHus kabuHeta ¢usuku. [Ipu >TOM obecnieunBaeTcsi OBIaJEHUE O0YYaIOIIUMHUCS
YMEHUSMH TMPOBOJUTH MPSIMbIE U KOCBEHHBIC U3MEPEHUS], UCCIICIOBAHMS 3aBUCUMOCTEH
(GU3NYECKUX BEJIMYUH U TTIOCTAHOBKY OIBITOB IO TIPOBEPKE MPEIOKEHHBIX THITIOTE3.

Bonbiioe BHUMaHUE yAEIsSeTCS PEIICHUIO PACUCTHBIX M Ka4eCTBEHHBIX 3amad. [1pu
ATOM JJisl PACUCTHBIX 3a]]a4 MPUOPUTETOM SIBIISIIOTCS 3a/1a4d C SBHO 33/JIaHHOW U HESIBHO
3aJlaHHON (DU3MYECKOM MOJIENbIO, TO3BOJISIIONINE MPUMEHSTh HM3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3fena Kypca, TaKk U HHTETPUPYs MIPUMEHEHHE 3HAHUN
U3 pasHbIX pasneinoB. s KauyecTBEHHBIX 3a/ay MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
OOBsICHEHHE/TPE/ICKa3aHue TMPOTeKaHUsd (U3HYECKUX SABJICHUW M  MPOIECCOB B
OKpYJ)KaroIlel JKW3HU, Tpelyromue BbhIOOpa (u3MUecKodl MoAenw ISl CUTyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecrieueHut0 y4yeOHOro mpolecca Kypce (U3MKU YIIyOJEHHOTO YPOBHS Ha YPOBHE
CpeaHero o0miero o0pa3oBaHus JOMKEH M3y4aThCsl B YCIOBHUSIX MPEAMETHOTO KaOHHeTa.
B kabunere ¢QU3MKH JTOJDKHO OBITh HEOOXOIMMOE JabOpaTopHOE O0OpYJOBaHUE ISt
BBITIOJIHCHUSI YKa3aHHBIX B IIPOrpaMMe 1Mo (U3MKE YUCHUYECKHX OIBITOB, JIAOOPATOPHBIX
paboT 1 paboT MPaKTUKyMa, a TaKKe IEMOHCTPAIMOHHOE 000PYT0BaHUE.

JleMoHCcTpaoHHOE 000pynoBaHUE (POPMHUPYETCS B COOTBETCTBHM C MPUHIIUIIOM
MUHHAMAJIGHOH JTOCTAaTOYHOCTH U OOECIeYMBaeT ITOCTAHOBKY IIEPEUYHCICHHBIX B
nporpamMme Mo (U3MKE KIIIOYEBBIX JAEMOHCTpAlMUA Ui MCCIENOBAaHUS H3Y4YaeMBbIX
SBJIICHUM W TIPOIECCOB, SMIMUPUUYECKUX M (PYHIaMEHTAJbHBIX 3aKOHOB, UX TEXHHMYECKHUX
IIPUMEHEHU .

JlaGopatopHoe  o0oOpyJoBaHHME IS YUYEHMYECKHMX  MPaKTHYECKUX  padoT
dbopmupyeTcsi B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUHMBACTCS B PacyeTe OJHOIO
KOMIIJIEKTa Ha JBYyX oOydaromuxcs. TemMaTH4ecKkue KOMIUIEKTHI JIa0opaTOpHOTO
000pyIOBaHUs JTOJKHBI OBITH TOCTPOEHBI HA KOMIIEKCHOM HCITOJIb30BAHUH aHAJIOTOBBIX
U U@pPOBBEIX TPHOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUJE
U QPPOBBIX JabOpaTOPHIA.

OCHOBHBIMHM TIENIIMU W3Yy4YeHUsT (GU3NKKH B O0IeM O00pa3oBaHUU SBISIOTCS:

dbopMupoBaHre WHTEpeca M CTPEMJICHHS] OOYYalOIMIMXCS K HAy4YHOMY H3YUYEHHIO
MPUPOIBI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEJCTABICHU O HAYYHOM METOJIeé TMO3HaHUA U (POopMHUpOBaHUE
MCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

dopmMHupoBaHHE HAyYHOTO MHUPOBO33PEHUS Kak pe3yiabTara W3Y4YeHHS OCHOB
CTpOEHHUS MaTepuu M GyHIaMEHTAILHBIX 3aKOHOB (DU3HKH

dbopMUpoBaHUE YMEHUI OOBSCHATH SBJICHHUS C MHCIIOJIB30BAHUEM (PU3MUECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTEIbCTB;



dbopMupoBaHUE TPENCTAaBICHUH O ponu GU3UKKA U9 Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEACTABICHUA O BO3MOXHBIX cepax Oymymei mnpodeccrnoHambHOMI
NeSATEIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOArOTOBKA K JajJbHEHIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTrxeHue 3TuX Lefieil ooecreunBaeTcsl peleHUEM CIEAYIOMUX 3a1a4 B IPOLecce
U3y4deHUs Kypca GU3NKU Ha YPOBHE CPEIHETO OOIIEeTro 00pa30BaHus:

npuoOpeTeHrue CHUCTeMbl 3HaHU 00 oO0umwX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUsIX, BKJIIOYAsh MEXaHUKY, MOJICKYJSIPHYIO (PHU3UKY, 3JIEKTPOJIUHAMHUKY,
KBaHTOBYIO (DM3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE€ YMEHUN MPUMEHITh TEOPETUUYECKHE 3HAHUS [JIsi OOBSICHECHUS
GU3MYECKUX SBJICHWA B TIPUPOAEC H JUISI TPUHATAS TPAKTUYECKUX PpEIICHUH B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS Pa3IMYHBIX 3a/lady C SIBHO 3aJlaHHON (Pu3nyecKoi
MOJIEJIBIO, 3a/1a4, MOAPA3yMEBAIOLIUX CAMOCTOSITEIBHOE CO3/aHKue (PU3UYECKON MOJENH,
a/JICKBaTHOM yCIIOBUSM 3314, B TOM YKCIIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB W MPHUHIIUIIOB JACUCTBUS TEXHHUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAMH  CAMOCTOSITEIbHOTO  IUIAHUPOBAaHUS M MPOBEJCHUSA
bu3MYecCKuX SKCIEPUMEHTOB, aHalIM3a U HHTEpIpeTalnuud HH(QOpMaluU, ONpeaeseHus
JIOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTAaTa;

CO3/IaHME YyCJIOBUW JUIi Pa3BUTHS YMEHHM MPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BUTHE HHTEpeca K cdepaMm MNpoPecCHOHAIBHON AESTEIbHOCTH, CBSI3aHHON C
bu3nKou.

B coorBerctBun ¢ tpedoBanusiMu O@I'OC COO yriyOseHHBI ypOBEHb HU3y4YEHUS
y4yebHoro npeamera «Pu3ukay Ha YPOBHE CpeaHEro o0Iero oOpa3oBaHUs BbHIOMpAETCs
OOyYaIOMIMMUCS, IUIAHUPYIOIMIMMHU MPOJODKEHHE O00pa3oBaHHsS M0 CIEIHATBHOCTSIM
(U3UKO-TEeXHUUECKOTO TTPOQHIIS.

Ha wuzyuyenune ¢usuku (yriayOJCHHBI YpPOBEHb) HAa YpPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus orBogautcs 340 gacos: B 10 knacce — 170 yacoB (5 yacoB B Hepeno), B 11
kiacce — 170 yacoB (5 4acoB B HEJEINIO).

[Ipennaraemseiii B mporpamMme 1o Gpu3nke nepedeHp Jab0opaTOPHBIX M MPAKTUUECKUX
paboT SABIIAETCS PEKOMEHOBAaHHBIM, YUUTENb J€IaeT BHIOOP MPOBEACHUS J1a0OPATOPHBIX
paboT 1 OMBITOB C YUYETOM MHAUBUAYAIBHBIX OCOOCHHOCTEN 00yYAIOIINXCA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pa3znen 1. HayuHblil MeTOJ NO3HAHUS IPUPOABI.

®dusrka — pyHIaMEeHTalIbHASI HayKa O mpupoje. HayuHslil MeTo1 MO3HAHUS U
METO/JIbI UCCIIENOBAaHUS GUBNYECKUX SABJICHUH.

OKCHEpUMEHT M TEOpHsl B Ipolecce Mo3HaHus npuponbl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKE.

CnocoObl u3MepeHusi (U3UYECKUX BEIWYUH (QHAJIOTOBBIE W HHU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHbIE JaTYUKOBBIE CUCTEMBI).

[lorpemiHocT  U3MEpeHU  (QU3MYECKUX  BEIUMYMH  (a0CONIIOTHAas U
OTHOCHUTEJIbHASA).

MonenupoBanue (pU3MUECKUX SBJICHUI M MPOLECCOB (MaTepHalibHas TOYKa,
aOCONIIOTHO TBEpAOE TENO, HAeadbHas KHUJAKOCTh, HACANBHBIA ra3, TOUYEUHBIN
3apsan). ['unore3a. @u3nyeckuii 3aKOH, TPaHULBI €ro NpUMEHUMOCTU. Pu3ndeckas
TEopHusl.

Pons u mecto ¢uszuku B (HOpMUPOBAHUM COBPEMEHHOM HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN IESITEIIBHOCTH JIFOACH.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padomot, npAKMUKym.

N3mepenune cuiibl TOKa W HaNpsOHKEHUS B ILENH IMOCTOSHHOIO TOKa MpHU
MIOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO C nudpoBoii gaboparopueit mo ¢usuxe. [Ipumeps n3mepenus
(U3HYECKUX BEIMYUH IIPU MOMOIIHM KOMITbIOTEPHBIX JATUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuca.

Mexanuueckoe aBHKEeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUKECHMSI.
Cucrema orcuera.

[Ipsimas u oOpaTHas 3aja4l MEXaHUKH.

Pannyc-BekTOop MaTepHalbHOM TOYKH, €ro MNPOEKIMH Ha OCH CHCTEMBI
KOOpJaHuHAT. TpaeKkTopusi.

[Tepemenienne, CKOpoCTb (CpemHsisi CKOPOCTb, MITHOBEHHAas CKOpPOCTb) M
YCKOPEHHUE MaTEepUAIbHOW TOYKHM, MX MNPOEKUMHU HA OCH CUCTEMbI KOOpJIHHAT.
CnoxeHue nepeMenieHui u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE IBH>)KEHHE. 3aBUCUMOCTD
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS U IYyTH MaTepHAIbHOM TOYKUA OT BPEMEHU U HX
rpaduky.

CBobOonmHoe maacHUe. YCKOpeHHe cBOOOIHOro majeHus. J[BukeHue Tena,
OpOILIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBHUCHMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUATIbHON TOYKHU OT BPEMEHU U UX FPAPUKU.



KpuBonuneiiHoe  nBuxeHue. JIBW)KEHHME  MaTEpUAIBHOM  TOYKHM IO
OKPY>KHOCTH. YTJoBasi M JIMHEWHas ckopocTh. [leprog u ydacrora oOpalleHus.
LenTpocTpeMutesibHOE (HOPMAIBHOE), KacaTelibHOE (TaHT€HIUAIBHOE) U MOJHOE
YCKOPEHHE MaTEpUAIbHON TOUYKH.

TexHuyeckue YCTpONCTBA U TEXHOJIOTHYECKHUE TMPOIECCHl: CIUIOMETD,
INBW)KCHUE CHApAJIOB, LEMHbIE, MIECTEPCHYATbIE W PEMCHHBIE NEepeaaydd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpauuu.

Mogenbs cUCTEMBbI OTCUETa, WILTIOCTPAIUs KMHEMATUUECKUX XapaKTePUCTHUK
JBUKEHUSL.

CnocoObI uccie10BaHus ABUKCHUIA.

Nnmroctpanus npenesbHoro nepexoaa U u3MepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue ABUKEHUM C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3pe:KEHHOM MIPOCTPAHCTBE.

HaGmronenue nBwkeHus Tena, OPOIIEHHOTO TOJ YIIOM K TOPU30HTY W
TOPU30HTAJIBHO.

Hanpasienue ckopocTH nmpu JBUKEHHUH 110 OKPY>KHOCTH.

[IpeoOpazoBanue yriioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTeW, TPACKTOPUH, CKOPOCTEH NBUKEHHUS OJHOTO U TOrO K€
TeJa B Pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomot, npaKmuxKym.

N3ydeHne HEpaBHOMEPHOIO ABUIKEHHS C LIEJIbIO ONPENIENICHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHne yckopeHus Mmpu NPSIMOJIMHEWNHOM PaBHOYCKOPEHHOM JBHXKCHUU
110 HAKJIOHHOM TIIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM
JBUYKEHUU.

WU3mepenre  ycKOpeHUss  CBOOOJHOTO  maAeHus  (PEKOMEHJI0BAaHO
UCIIOJIb30BaHue IU(PPOBOM TabOpaTOPUN).

N3yuenune paBuKeHUsT Tena, OpOIIEHHOro ropu3oHTaNbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPOMNOPILMOHAIBHOM 3aBUCUMOCTH MEXIY JaJbHOCTHIO
MOJICTa U HAaYaJIbHOM CKOPOCTBIO Tela.

N3ydyeHne NBUKEHUS Telna IO OKPYXKHOCTH C ITOCTOSSHHOM MO MOIYJIO
CKOPOCTBIO.

Uccnenoanue 3aBUCUMOCTH TEPHOJIa OOpAIICHUS KOHUYECKOTO MasiTHUKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



[lepBoiii 3axkoH HproTona. MHepuuanbHble cUCTEMBI oOTcuera. [IpuHIMD
otHocutenbHOoCcTH ["anunes. HeuneprpanpHble cUCTEMBI OTCUETa (OIpeaesieHUE,
IPUMEPHI).

Macca tema. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akoH Hpr0TOHA 111 MaTepUaibHON TOYKH.

Tpernii 3ak0H HprOTOHA 11711 MaT€pUaIbHbIX TOUCK.

3aKOH BCEMHUPHOIO TATOTEHUA. OKBHUBAJEHTHOCTh TI'PaBUTALMOHHOM U
WHEPTHON MAaCCBI.

Cuna TsbkecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJITHOTO TMAJEHUSI OT BBICOTHI
HaJ TOBEPXHOCThbIO TIUIAHETHI M OT reorpaguueckod IMHUpPOTHL. JIBH)KeHUE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tena, aBmxkymerocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe TpeHue. Cuiia TpEeHHSI CKOJIBKEHHUS W CHUJIa TPEHUS
nokos. Koadduuuent tpenus. Cuna cOnpOTHBICHMSI MPU JBHKEHUU Tella B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

HMasnenue. [' mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: ITOIIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HalGntonenue ABuKeHUs Tesl B UHEPUUATIbHBIX U HEMHEPIMAIBHBIX CHCTEMAaX
OTCYETA.

[IpuHIMT OTHOCUTEIBLHOCTH.

Kayenue nByX OWJIMHIpPOB WM MIAPOB Pa3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIIBHO HEMHEPIIUAJIbHON CUCTEMBI OTCYETA.

CpaBHEHHE  PaBHOACHUCTBYIOIIEH  NPWIOKEHHBIX K TeIy CHI C
IIPOU3BEICHUEM MACChI TEJIa HAa €r0 YCKOPEHHE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIIMX B PE3YJIbTATE B3aUMOICHCTBUS TEN.

N3mepeHne macc 1o B3auMOAEHCTBHUIO.

HesecomocTs.

Bec tena npu ycKkOpeHHOM NOAbEME U NAICHUH.

[{eHnTpoOEeKHBIE MEXaHU3MBI.

CpaBHEHHME CHJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnwie pabomot, npaKmuKym.

N3mepenne paBHOAEHCTBYIOLIEH CUII ITPU ABUKEHUHU OpyCcKa O HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BpPEMEHHU [IBHXKEHUsI OpycKa o
HAKJIOHHOM INIOCKOCTH HA 3aJJaHHOE PACCTOSTHUE OT €r0 MACCBI.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHHKAIOIIUX B MPYXKHHE U
PE3MHOBOM 00pas3Iie, OT MX Ac(hOpPMAIIHH.

N3ydeHune ABUIKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOM Uepes
JIETKUU OJIOK.

N3Mmepenne koddduiirieHTa TpeHUsI MO BEJIUYMHE YTIOBOro Ko3(duireHTa
3aBucuMocTd Frp(N).

Uccnenoanue aBmxeHus Opycka 1Mo HaKJIOHHOW TJIIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHHUSL.

N3ydeHue nBuxkeHUs rpys3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe M BpallaTelbHOE JIBIXKEHUE
TBEpAOro Teina. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamleHus. Ilnedo cuisl.
CrioxeHune cuil, IPUJI0KEHHBIX K TBEPAOMY Tely. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHUS TBEPJIOTO TEA.

YcroitunBoe, HEYCTONYNBOE, Oe3pa3TUnIHOE PAaBHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEJIbHBIN KPaH, peIIeTYaThIe KOHCTPYKIIHUH.

Jemoncmpayuu.

Y cnoBust paBHOBECHSL.

Bubl paBHOBecus.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomot, npaKmuxKym.

UccnenoBanue ycioBUid paBHOBECUST TBEPAOTO Tela, HMMEIOIIETO0 OCh
BpalCHUS.

KoHcTpyrnpoBanne KpOHIITEMHOB U PACYET CUJI YIIPYTOCTH.

N3ydenune ycTOMYMBOCTH TBEPAOIO TEIA, HMEIOIIETO IIOMAAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmnynbc maTepuanbHON TOYKHM, CUCTEMBI MaTepUaNIbHBIX TOUEK. L{eHTp Mace
CUCTEMBI MATEPHAIBHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NmMnynbe cUilbl 1 U3MEHEHUE UMITYJIbCa TEa.

3aKOoH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHME.

MoMeHT nMIyJibca MaTepualibHOW TOUKHU. IIpencraBineHne o coxpaHeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJISX.

Pabora cmipl Ha MajgoM W Ha KOHEYHOM IepemerneHuu. I'paduueckoe
MpEACTaBICHUE PAOOTHI CHITHI.

MOIIHOCTB CHUJIBIL.

Kunerndeckass sHeprust maTepualibHOM TOYKH. TeopemMa 00 M3MEHEHUU
KUHETUYECKON IHEPTUU MATEPUAIIBHON TOUKHU.



[ToreHuManbHbIE W HEMOTEHUHAIbHbIE CWIbL. [lOoTeHUHMabHAs HHEPTHUS.
[ToTennuanbHas dHEprust yrnpyro nehopMupoBaHHON NpykuHbIl. [loTeHnmanbHas
DHEprus Tena B OJHOPOJHOM I'paBUTALMOHHOM Ioje. [loreHnumanbHas sHeprus
TeJa B TPaBUTAILIMOHHOM I0JIE OAHOPOJHOIO mapa (BHyTpH M BHE I1apa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsE CKOPOCTb.

CBsi3p  paboThl HENOTEHUHUAIbHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
SHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u HeyIpyrue CTOIKHOBEHUS.

YpaBHeHne bepHyM g WACAIbHOM KUAKOCTH KaK CJEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPTHH.

TexHuyecKkue yCTpOMCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: IBUKCHUE PAKET,
BOJIOMET, KONEpP, NPY>KUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktnBHOE nBUXEHNE.

N3mepeHne MOITHOCTH CHJIBI.

W3meHeHre 3Hepruu Tela Npu COBEPIIEHUN PadOThI.

B3auMHble npeBpamieHns KUHETUYECKOM WM MOTEHLIUAIbHOW SHEPTUW MpHU
JNEWCTBUU Ha TEJIO CHIIBI TSHYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUU IPU CBOOOTHOM IaICHUH.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie pabomot, npaKmuKym.

N3mepenne nmmysbca Tena 1o TOpMO3HOMY ITyTH.

N3mepenune cuibl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOWIIS U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHME H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHJIBL.

HccenenoBanue cCoOXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUN.

N3mMepeHne KNHETUYECKOM YJHEPTUH TEJIA [0 TOPMO3HOMY ITyTH.

CpaBHeHME U3MEHEHUSI TOTEHIIMAIbHON SHEPTUU MPYKUHBI ¢ PabOTOMN CHUIIBI
TPEHUSI.

Omnpenenenne pabOThl CHJIBI TPEHHUS MPH JBIKEHUU Tella MO HAKIOHHON
IJIOCKOCTH.

Pa3nen 3. MoJiekyasipaasi pusuka v TepMOANHAMHUKA.

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE MOJOXEHUS MOJEKyJIsipHO-KuHeTuueckod Teopun (MKT), wux
onbiTHOe oOocHoBaHue. Juddy3us. bBpoyHOBCKOe JBHXKEHHE. XapakTep
JNBI)KCHUST M B3aMMOJICMCTBUSI YacTHUI] BemlecTBa. Monenn CTpPOEHHS Ta3oB,
KHUJIKOCTEH U TBEPABIX Tel M OOBSICHEHHE CBOMICTB BEIIECTBA Ha OCHOBE 3THX



monened. Macca u pazmepsl Mosekyn (atomoB). KoinuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crmocoObl e¢ m3Mepenus. [llkama
temrieparyp Llenscust.

Mogenp uaeanbHOro ra3a B MOJICKYJISIPHO-KMHETHYECKOW TEOPUM: YaCTHUIIbI
rasa JIBUKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHenue MenneneeBa—Kianeilipona. AOGcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon Jlanerona. M3omponecchl B
UJealbHOM Ta3e C T[OCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
IPE/ICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBICEHHEM U CpEJHEd KUHETHYECKON  »Hepruei
MOCTYNATEJIbHOIO TEIUIOBOTO JIBHJKEHHSI MOJIEKYJI HACAIBHOIO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOpUH HICATHHOTO Ta3a).

CBs13b a0COMIOTHOM TeMIepaTypbl TEPMOJIMHAMUYECKOM CUCTEMBI CO CpeTHEN
KMHETUYECKOU 3HEepruei MocTynareIbHOro TeMIOBOrO IBUKEHUS €€ YaCTHIl.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETP,
OapomeTp, MoJayYeHne HaHOMaTEPUAJIOB.

Jemoncmpayuu.

Mojenu ABHKEHUS YaCTULL BELIECTBA.

Mogens 6pOyHOBCKOTO JBUKEHHS.

Buseoposuk ¢ 3anuchio peaibHOro OpOoyHOBCKOTO ABUKEHHUS.

Huddy3us KuIKoCcTen.

Mopens onbita llTepHa.

[IputskeHre MOJIEKy!I.

Mopenu KpUCTauIM4eCKUX PELIETOK.

HabutoneHue u uccnenoBanue n30MpoLEecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

HccnenoBanne 1mpolecca YCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECHS IIPH
TEII000MEHE MEXKTy TOpsUeH U XOJI0AHOM BOJIOH.

N3yueHne wH30TEepMUYECKOrO Ipoliecca (PEKOMEHJIOBAHO HCIOJIb30BAHKE
¢ POBO 1abopaTOpUH ).

N3ydenue n30XopHOTO IporLeccea.

N3yuenune n3zo0apHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (T/Zl) cucrema. 3amaHve BHEMIHUX YCJIOBUHM s
TEPMOAMHAMHUYECKON CUCTEMbl. BHEllIHNE U BHYTpeHHHE mapaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHUYECKON CUCTEMBI KAK CPEJIHUE 3HAUCHUS BEJIWYMH, OIMMCHIBAKOIINAX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepMoauHaMukud. (CamMoOnmpou3BOJIbHAS — peaKkcalus
TEPMOANHAMHUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogens uaealbHOrO raza B TEPMOJUHAMUKE — CHUCTEMA YpPaBHEHUI:
ypaBHeHHe MeHneneeBa—KnaneiipoHa U BbIpaXXEHHE IS BHYTPEHHEN DHEPrUU.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHILEHTPALMS YaCTUIl, BHICOKHE
TEeMIIEpaTypbl. BelpaxeHue 1yl BHYTPEHHEW HEPTUU OJJHOATOMHOI'O MJI€aJIbHOTO
rasa.

KBazucratnueckue U HECTaTUUECKUE MPOIECCHI.

DneMeHTapHas paboTa B TepMOoauHaMuKe. Beiuncienue padboThl 1o rpaguky
npoliiecca Ha pV-auarpamme.

Tennonepenaya  kak  cmoco0 — W3MEHEHUs ~ BHYTPEHHEW  DHEpPrUu
TEPMOJAMHAMUYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekius,
TEIUIONPOBOJAHOCTD, U3TyUYCHHE.

KonuyectBo TermoTel. TemnoeMKocTh Tena. YJelbHas U MOJIIpHas
TEIUIOEMKOCTH BelIeCTBAa. YpaBHeHue Maliepa. YjaenbHas TeEIUIOTa CTrOpaHUs
toruBa. Pacuer konmuecTBa TEIIOTHL TpH  Teruonepenade. llonstue 006
aanabaTHOM Ipoliecce.

IlepBblii 3aKOH TepMOAWHAMHUKHA. BHyTpeHHsisi »sHeprusa. KonuuectBo
TEIJIOTBI W paboTa Kak  Mepbl  W3MEHEHUS  BHYTPEHHEW  DHEPIruu
TEPMOJMHAMUYECKON CUCTEMBI.

BTopoil 3akoH TepMOAMHAMHMKH JJIsI PABHOBECHBIX IIPOIIECCOB: 4YEpe3
3aJIaHHOE PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eMHCTBEHHAas anrabdara. AOCOIIOTHAs TeMIleparypa.

Bropoii 3akoH TEpMOAMHAMHUKM Ui HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO TIepeiaTh TEIUIOTY OT 00Jiee XOJIOAHOTO Tela K 0osiee HarpeTomy Oe3
kommencanuu (Knaysuyc). HeoGpaTtumMocTh NpUPOTHBIX MPOIIECCOB.

[TpuHmne! nerictBys TemioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. Iukn Kapno.

DKOJIOTUYECKUE aCHEKThI MCIIOIb30BaHUS TEIIOBBIX JBHUraresiei. TemnoBoe
3arpsi3HEHUE OKPYKAIOILIEH CPEJIbI.

TexHuyeckue yCTpOMCTBAa M TEXHOJIOTMYECKHE MPOIECCHl: XOJOIUIbHUK,
KOHJIMIIMOHEDP, IU3ENbHBIM M KapOrOpaTOpHBIMA JBUratend, mnapoBas TypOuHa,
NOJIYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTWIM3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIOJIb30BAaHUEM TETIJIOBOTO HACOCA, YTUIIU3AIUs OMOOPTaHUYECKOTO TOTUINBA IS
BBIPAOOTKU «TEIJIOBON» U 3JIEKTPOIHEPTHUHU.

Jemoncmpayuu.

N3menenue remneparypsl npu aanadaTuuecKoM pacliipeHun.

Bo3znymHoe oruuso.

CpaBHEeHUE yAECIBHBIX TEMJIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

UccnenoBanue agnadbaTHOTO Tpolecca.

KomrprorepHpie MOIENN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie pabomot, npaAKmMuKym.

N3mepenne yaenpHON TEIMIIOEMKOCTH.

Hccnenosanue nporecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO IIpoIiecca.

N3ydeHne B3aMMOCBSI3U SHEPrUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUTIEHUS HKUJTKOCTEH.

Tema 3. Azpezammuvie cocmoanusn eeuyecmea. Pazoevle nepexoonl.

[TapooOpa3oBanne u KoHAeHcanws. McmapeHwe W KuaneHue. Y enbHas
TEIJIOTa NapooOpa3oBaHUsI.

Hacepiiiennsle W HeHachIleHHbIE Mmapbl. KauecTBeHHass 3aBHUCHUMOCTD
IJIOTHOCTH M JABJICHUSI HACBIIIEHHOrO Iapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTb
0T 00BbEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT JaBICHUS
B JKUJIKOCTH.

BrnaxxHocth Bo3ayxa. AGCONIOTHAS U OTHOCUTEIbHAS BJIAKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Teraa. AHU3OTPOIHS CBOMCTB
kpuctaiuioB. [lnaBineHune W Kpuctajuidzauus. YAellbHas TEIIoTa IUIaBJICHUS.
CyOnumariusi.

Hedbopmanuu tBEpaoro tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmartuii.

TennoBoe paclIUpeHUe KUJIKOCTEH U TBEPJbIX Tel, OOBEMHOE U JIMHEHHOE
pacuipeHrue. AHTAQpMOHU3M TEIUIOBBIX KOJeOaHWN YacCTHUIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pAaCUIMPEHHUs Tell (Ha KaYECTBEHHOM YpPOBHE).

[IpeobpazoBanue sueprun B (ha30BbIX MEpexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(hPUIMEHT MOBEPXHOCTHOTO HATSXKEHMUS.
Kanunnsapusie saBneHus. JlaBiaeHue noa UCKPUBICHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamaca.

TexHuueckue yCTPOMCTBA UM TEXHOJOTMYECKUE TMPOIECCHI:  JKHUJKUE
KPUCTaJJIbl, COBPEMEHHbBIE MaTEPHUAIIbI.

Jlemoncmpayuu.

TemnnoBoe pacMpeHue.

CBoOlCTBA HACBHIILICHHBIX MTAPOB.

Kunenue. Kunenve npu noHM>XKEHHOM JIaBJICHUU.

N3MepeHne criibl TOBEPXHOCTHOTO HATSYKEHHS.

OnbITHI ¢ MBUIBHBIMU TJICHKAMH.

CmauunBanue.



KanunnspHsle sBieHUs.

Mopenn HeHbIOTOHOBCKOM KUJIKOCTH.

CriocoOb! U3MEpEHUst BIaKHOCTH.

Hccenenoanue HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIECTBA.

Buasl gedopmanmii.

Habmronenue mansix e opMaliui.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomot, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCITAPEHHUS JKUIKOCTEM.

N3mepenue yaenbHON TENI0ThI IUIaBJICHUS JIb/A.

N3y4deHune CBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIAXHOCTH BO3AyXa M OLEHKA MAacChl MapoB B
ITOMELICHUY.

N3mepenne kodrpduiineHTa mnoBepXHOCTHOIO HATSXKEHHUS.

N3mepenne monyns FOnra.

HccnenoBanne 3aBUCUMOCTH  JedopMallud  pPE3UHOBOro obOpasua oOT
MIPUII0KEHHON K HEMY CHJIBI.

Paznen 4. DiekTpoaMHAMHUKA.

Tema 1. Inekmpuueckoe none.

DJNeKTpU3alusl Tel U €€ MNPOSABJICHUS. DJEeKTpuueckuil 3apsa. [Ba Buaa
ANEKTPUUYECKUX 3apAnoB. [IpOBOOHWKHM, JAMANIEKTPUKH M MOJIYIIPOBOIHUKH.
DJIEMEHTapHBIN 3JIEKTPUYECKUN 3apsi[l. 3aKOH COXPAHEHUS DIIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsiabl. 3akoH Kymnona.

DnekTpudeckoe noiie. Ero neicTBue Ha JIEKTPUUYECKHE 3apsiIbl.

Hanpspk€éanocts  anekTpudeckoro  mois.  [IpoOubiii  3apsna.  Jluauwm
HaIPSKEHHOCTH 3JIEKTPUUECKOTO 1oIsl. OQHOPOJHOE IEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTE IEKTPOCTATUYECKOIO IMOJA. Pa3HOCT NOTEHIMANIOB M
HanpspbkeHue. [loTeHnumanpHas SHeprus 3apsga B DAJIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekTpocTaruueckoro noist. CBs3b HANPSHKEHHOCTH MOJIA U Pa3HOCTH
NOTEHIMAIOB JUISl  AJIEKTPOCTaTUYECKOTO IMojds (Kak OJHOPOAHOro, TaK |
HEOHOPOJTHOTO).

[IpyHLIMT CYTIEPIIO3UIINU SJIEKTPUUYECKUX TOJIEH.

[Tone Ttouewnoro 3apsima. Ilonme paBHOMepHO 3apspkeHHON cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOro Mo o0beMy Imapa. [losne paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOM TIOCKOCTH. KapTuHbBl JWMHUN HAOpsHDKEHHOCTHM JTHX THOJEH U
HKBUIOTEHIIMAJIBHBIX IOBEPXHOCTEH.

IIpoBOAHUKH B 3JIEKTPOCTATHYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPsII0B.

JIMBIIeKTpUKU B JJIEKTPOCTaTUYECKOM  IIOJIE. Jusnexkrpuyeckas
ITPOHUIIAEMOCTb BELIECTBA.



Konpgencarop. DneKTpoeMKOCTh KOHJEHCATOpA. DIEKTPOEMKOCTh MJIIOCKOIO
KOHJEHCaTopa.

[TapamiensHOE coequHeHNE KOHAEHCATOPOB. [locienoBarenpHoe cCOeTUHEHNE
KOH/ICHCATOPOB.

DHeprus 3apsKEHHOTO KOHAEHCATOpa.

JIBM>KEeHUE 3apsyKEHHOM YaCTHIIBI B OJJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: SIJIEKTPOCKOI,
AJIEKTPOMETpP, DJEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHUE 3JIEKTponpHOOpoB,
KOHJIeHCcaTophl, reneparop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO M MPUHLIMI IE€UCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TUIACTHH.

Mogaensb anekTpocraTudeckoro reneparopa (Baun ae ['paada).

[IpoBOJHUKY B 3JIEKTPUUECKOM TIOJIE.

DIIEKTPOCTATUYECKAs 3AIUTA.

Y CTpoiCTBO U IEHCTBUE KOHAEHCATOPA MTOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOTO KOHJAEHcaropa OT IUIOIIAIU
MJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHEPrus 3MEKTPUUYECKOTO MO 3apSIKEHHOT0 KOHAEHCATOpA.

3apsiika U pa3ps/ika KOHJIEHCATOpa Yepe3 PEUCTOP.

Yuenuueckuii 3xcnepumenm, nadbopamopnsie pabomot, npaKmuKym.

OueHka cui B3aUMOJICUCTBUSI 3apPSAKEHHBIX TEI.

Habmronenue npeBpailieHusi SHEPTUM 3apsDKEHHOTO KOHICHCATOpa B SHEPTHUIO
U3JIy4YEeHUS CBETOANOA.

N3yueHne nporekanus TOKa B LIENN, COAEPHKALIECH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIIMAJIOB (HampsKEeHUs ) npu
NIOCJIE0BATENBHOM COEAUHEHNN KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PEUCTOP.

Tema 2. I[locmosannwlil I1eKmpuiecKuil mok.

Cuna toka. [TocTOSIHHBII TOK.

VYcCIiloBUs CylIECTBOBAHUS MOCTOSHHOTO 3JEKTPUYECKOTrO Toka. MCTOUHMKM
toka. Hanpsoxerue U u DJIC 6.

3akoH OMa 15 y4acTKa LETH.

DIIEKTPUYECKOE COIPOTHUBJICHUE. 3aBHUCUMOCTD COINPOTHUBIICHUS
OJIHOPOJIHOTO TPOBOJHUKA OT €ro JUIMHBI U IUIONIAAX IOINEPEYHOr0 CEYECHUS.
VY nenpHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MAapaIENbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuer pa3zBeTBNCHHBIX dekTprueckux 1emnei. [Ipasuna Kupxroda.



Pabota snekrpuyeckoro Toka. 3akoH Jlxoyns—/Ienna.

MOUIIHOCTh ANEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTb, BbIAENIsAEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBIECHHE HUCTOYHMKA TOKa. 3akoH Oma mis
MOJTHOW (3aMKHYTOM) JJIEKTPUYECKOM Ienu. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3aMbikanue.

KonpneHcaTtop B ienu mocTOSHHOTO TOKA.

TexHn4ecknue yCTpPOMCTBA M TEXHOJIOTMYECKUE TMPOLECCHL: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CUCTUUK DJIEKTPUUECKON SHEPIHUHU.

Jlemoncmpayuu.

N3mepenne cuibl TOKA U HAIIPSKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUA I PE3UCTOPA,
JIaMIIbl HAKaJMBAaHUS U CBETOJIMO/IA.

3aBUCHUMOCTh COINPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IU MTONIEPEYHOTO CEUEHUS U MaTEepUaIIa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJIEHUS TPU IMTOCTOSHHOM
HaIPsSHKEHUH.

[Ipsamoe n3mepenne J/IC. KopoTkoe 3aMblKkaHUE TalbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBJICHHUSI.

CnocoObl coeTMHEeHUST UCTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanne pa3HOCTH MOTEHUIHUAIOB MEXIY MOJIIOCAMU MCTOYHHKA TOKA
OT CHWJIbI TOKA B L[ETIH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomot, nPAKMUKyM.

HccnenoBanue cMEMaHHOTO COEAMHEHUS] PE3UCTOPOB.

N3mepenne yaenpHOoro COnpoTUBICHUS IPOBOHUKOB.

HccnenoBanue 3aBUCMMOCTM CHWJIBI TOKa OT HaIPSDKEHHUS JUISL  JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejena u3MepeHus amrnepMerpa (BOJIbTMETPA).

N3mepenne /1C 1 BHyTPEHHETO COTPOTUBJIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd I/]C raibBaHMUECKOTO 3JIEMEHTA OT BPEMEHU
MPA KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pazHOCTH MOTEHIMAIOB MEXKAY IMOJKOCAMH MCTOYHUKA TOKA
OT CWJIbI TOKA B IIEIN.

UccnenoBanune 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax.

DNeKTpuyecKkas MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAS
IPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCThH COIPOTUBIICHHUS METAJLIOB OT
temneparypbl. CBEpXIpPOBOIUMOCTb.



DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHHKHU. CobcTBeHHas u MpUMeCHast MIPOBOANUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [TomynpoBogHUKOBBIE TPHOOPHI.

DIJIEKTPUYECKUN TOK B BJIECKTPOJIUTAX. DJNEKTPOJUTHYECKAS IHCCOLIMAIMAL.
DIekTponu3. 3aKoHbl Papaaes I SIEKTPOIU3A.

DJIeKTpUUeCKuil TOK B razax. CaMOCTOSTEIbHBIM W HECAMOCTOSITEIbHBIN
pa3psa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [Litazma.

TexHH4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: Ta30pa3psaHbIe
JIAMITbl, JJICKTPOHHO-JIy4YeBas TpyOKa, IMOJYIPOBOJAHUKOBBIE MPUOOPHI: JTHO/I,
TpaH3ucTop, (OTOAMOMA, CBETOAUOJ, TallbBaHUKA, paQUHUPOBAHUE MEMH,
BBIIUIABKA aJIFOMUAHMS, 3JIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpauuu.

3aBHCUMOCTb COITPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH 3JIEKTPOIUTOB.

3akoHs! siekTposnsa dapazes.

NckpoBoit paspsaa v MPOBOAUMOCTb BO3yXa.

CpaBHEeHUE TPOBOJIMMOCTH METAJIOB U TTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUO/IA.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomot, npAKMUKYM.

Habmronenue >nexrposnusa.

N3mepenue 3apsaa OAHOBAJIEHTHOIO HOHA.

HUccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XAPAKTEPUCTUKH TUOJA.

Du3rYeCcKUl NPAKTUKYM.

Crioco6s1 n3mepenusi GU3NUEeCKUX BEIMYUH C UCIOJIb30BAHUEM aHAJOTOBBIX
1 [U(PPOBBIX U3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIIMYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX UW3MEPEHMM, MCCIECIOBAaHUM  3aBUCHUMOCTEU
¢u3nYecKuX BETMYHMH, TNPOBEPKA NPEIJIOKEHHBIX THMOTE3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKHX  pa3fenax «YUYEHHUYECKHM  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBA3M.

N3yuenne kypca ¢usuku yraoyomseHHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS. C YYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBS3EH C KypcaMH
MaTEeMaTUKH, OMOJIOTHUH, XUMUHU, TE€OrpaPUu U TEXHOIOTUH.

Mescnpeomemmnole noHAmMUSA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYUHO20
nO3HaHuA: SBIICHUE, HAY4YHbIA (akT, rumnoresa, (u3nyecKkas BEIMYHMHA, 3aKOH,



TEOpHs, HAOJIOJICHUE, DKCIIEPUMEHT, MOJCIUPOBAHUE, MOJCNb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHU, U3MEPUTENbHBIE TPUOOPHL, I pOoBast 1ad0paTopusl.

Mamemamuka: penieHHe CUCTeMbl ypaBHeHUW. JluHeilHas QyHKIHS,
napabona, rurepoosa, ux rpaduku U cBONCTBA. TpUroHOMETpUUYECKHE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKIIUU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: Mmexannueckoe ABWIKEHHE B KUBOU mpupoze, auddysus, ocMoc,
TEIJIO0OMEH J>KMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYIKAIOMIEH CpeIbl,
yTUIH3alsg OWOOPTaHMYECKOTO TOIUIMBA IS  BBIPAOOTKH  «TEILIOBOW» H
AJIIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSKEHUE U KAWIUISPHBIC SIBJICHUS B IPUPOJIE,
AIEKTPUYECKUE SIBJICHUS B )KUBOUW TIPUPOJIC.

Xumusa: NUCKPETHOE CTPOCHUE BEIECTBA, CTPOEHHUE AaTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJSIpHAs Macca, IOJy4eHHe HaHOMAaTepHaioB, TEIJIOBBIC
CBOMCTBA TBEPIBIX TEJN, KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIUIbI, dJIEKTPUUYECKUE
CBOMCTBa METAJLJIOB, AIEKTPOIUTHIECKAS TUCCOIMAINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTTHSI.

TI'eozpagpus: BnaxxHOCTb BO3/1yXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue JBIKEHUN C WCIOJIB30BAHUEM MEXaHU3MOB,
Y4€T CyXOro W IKHAKOTO TPEHHUS B TEXHUKE, CTAaTHYECKHE KOHCTPYKIIHH
(KpOHILTENH, peueTyaTble KOHCTPYKLHHU), UCIIOJIb30BAHUE 3aKOHOB COXPaHEHUs
MEXaHUKH B TEXHHUKE (THPOCKOIL, BOJOMET W JIPyrue), JBUTATEIh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, ObITOBOW XOJIOAMJIBHUK, KOHAUIIMOHED, TEXHOIOTUU
MOJYYECHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHUCJIE HaHOMATEPUAIOB, H
HAHOTEXHOJIOTHUH, AJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE DJIEKTPONpPHUOOpPOB,
ra3opazpsAHbIe JaMIIbl, TOJIYIPOBOHUKOBBIE TPUOOPHI, TAJIbBAHHUKA.

11 KJIIACC

Pa3znen 4. DiekTpoaMHaAMHUKA.

Tema 4. Maznummnoe noie.

BzanmopnelcTBME TOCTOSIHHBIX MArHUTOB M HPOBOJHUKOB C TOKOM.
MarnntHoe mnone. Bektop MarHuTHOM wuHAyKOMH. [IpuHmMn cyneprno3uuun
MAarHUTHBIX NOJEH. JINHUY MarHUTHOU MHIYKIIUU.

MarauTHoe 10Jjie¢ TPOBOJHUKA C TOKOM (MPSMOTO IMPOBOJIHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Dpcrena.

Cuna AmMnepa, e€ HalpaBJICHUE U MOy JIb.

Cuna JlopeHuia, €€ HanmpaBJICHUE U MOYJIb. JIBUKEHHUE 3apsSXKEHHON YaCTHUIIbI
B OJJHOPOJHOM MarHUTHOM Iojie. PaboTa cuisl JlopeHa.

MaruautHoe nose B Beniectse. DeppoMarHeTuku, napa- 1 JuaMarHeTUKHU.



Texnuueckue YCTpOﬁCTBa N TCXHOJOIHMYCCKHUC IIPOLECCChl: IIPUMCHCHHC

MTOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHuTOB, TeCTepP-MyJbTUMETD,
AJIEKTPOABUTATEIH SIKOOHM, YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpauuu.

Kaptmaa  5nmHMEA  WMHOYKOMM ~ MAarHATHOTO — TOJS  MOJOCOBOIO M
I0JIKOBOOOPA3HOTO OCTOSIHHBIX MAarHUTOB.

KapTrHa nMHMIl MarHUTHOM MHAYKLMH MTOJIS JJIMHHOTO MPSMOT0 TPOBOJHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopericTre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlericrBue cuibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

Hablntonenue 1BH>XKEHUS ITy4Ka 3JIEKTPOHOB B MATHUTHOM MOJIE.

[TpuHumn JNENCTBUS ANEKTPOU3MEPUTEIIBHOTO npudopa
MarHuTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

HccnenoBanne MarHTHOTO MOJISE TOCTOSIHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETHKOB.

Hccnenoanue AecTBUS MOCTOSHHOTO MAarHUTa HA paMKy C TOKOM.

N3mepenune cuibl Ammepa.

N3ydeHune 3aBUCUMOCTH CUJIbl AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHMTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomazHumHas UHOYKYUA.

SIBeHHMe DNEKTPOMAarHMTHOM MHAYKUMU. [IOTOK BekTOpa MAarHUTHOU
naaykuun. JOJIC uHAyKOuU. 3aKOH 3JIEKTpOMArHUTHOM wuHAykuuu Dapanes.
Buxpesoe snexrpuueckoe nozue. Toku Pyxko.

O/JIC vHAyKIMH B NMPOBOJHHUKE, IBHKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika WHIYKTMBHOCTM B LENH IOCTOSHHOTO TOKAa.
Asnenne camonnaykuu. JIC caMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISl KATYLIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCH: MHIYKIHOHHAS
neYb, COJICHOU, 3aIUTa OT 3JEKTPU3ALNN TeJ MPU JABH)KCHUM B MAarHUTHOM I10JI€
3emIn.

Jemoncmpayuu.

HaGntonenue sBieHust 31eKTPOMArHUTHON UH T KITUH.

HccnenoBanne 3aBucumoctd OJIC HMHIOYKIMM OT CKOPOCTHM HW3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenune MarauTa B aIIlOMUHUEBOM (MEIHOM) TpyoOe.

SIBneHne caMOMHIYKIUH.

Uccnenoanue 3aBucumoctd JIC caMOMHAYKIHMH OT CKOPOCTH HM3MEHEHUS
CHUJIBI TOKA B ICTIH.

Yyenuueckuii sxcnepumenm, nabopamopnvie padbomul, nPAKMUKYM.

UccnenoBanue sBICHUS IEKTPOMArHUTHON UHIYKIIUH.

Onpenenenve UHAYKIUA BUXPEBOIO MArHUTHOIO TOJISL.

UccnenoBanue sBICHUS] CAMOUHTYKIIUH.

Co6opka MoJ1ei 3JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3znen 5. KotedOanus U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

lNapmonunueckue konebanusi. Kunemarndeckoe M JTUHAMHYECKOE OIMCAHUE.
DHepreTUYecKoe ONMMCcaHue (3aKOH COXPAHEHUsS MEXaHW4YeCKO#l sHeprum). BriBon
JUHAMHYECKOI0 ONMHUCAHUsI TAPMOHUYECKUX KOJIEOAHUN M3 UX IHEPreTUUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammntyna u (aza kojebanui. CBsI3b aMIUTUTYAbI KOJIEOAHUM HMCXOIHOMN
BEJIMYMHBI C aMIUTUTYJaMHU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHMUSI.

Ilepuon u wyactora koseOanuid. Ilepmon ManbiX CBOOOIHBIX KoOJI€OAHMIA
MaTeMaTU4ecKoro wmasTHuka. Ilepuos CcBOOOJHBIX KOJIEOAHUM MPYKUHHOTO
MasTHHKA.

[TonsTHE O 3aTyxXarluX KojeOaHusX. BoiHy)1eHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BrausiHue 3aTyXxaHusi Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUSI.

TexHuyeckue ycTpocTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoIeOaTEIHbHOTO IBUKCHHUS.

HalGmtonenue He3aBUCUMOCTH MEPHO/Ia MaJTbIX KoJieOaHUil rpy3a Ha HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3atyxaromux KojaebaHuii ¥ 3aBUCIMOCTH TIEPH0J1a CBOOOTHBIX
KOJIe0aHMI OT COPOTUBIICHHUSI.

HccnenoBanne konebaHWii Tpy3a Ha MACCHBHOM TIPY)KHHE C IIEJBIO
dbopMupoBaHus MpEACTaBICHUN 00 UACATBHON MOJIENN MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHUS IHEPTUM MPU KOJICOAHUSIX TPy3a Ha MPYKUHE.

UccnenoBanue BeIHYXICHHBIX KOJICOAHUIA.

Habmonenue pesonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomot, npaKmMuKym.



N3Mepenne mepuoga CBOOOTHBIX KOJIEOAHUNW HUTSHOTO W MPY>KUHHOTO
MasiTHUKOB.

N3yuenune 3aK0OHOB JBMKEHUS TEIa B X0J1€ KOJICOAHMI Ha yIIPyTroM IMO/IBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue F3HEPTUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanue yobIBaHHS aMILIATY/IbI 3aTyXaIOIMIMX KOJIEOaHUI.

HccnenoBanue BRIHYKICHHBIX KOJIECOAHUIA.

Tema 2. InekmpomazHumHsle Koj1eOAHUA.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTreabHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsa KOHJEHCATOpa ¢ aMIUTUTYION CUJTBI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUsI SHEPTUH B UCATBHOM KOJIe0aTeIbHOM KOHTYPE.

3aTyxaronue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbIe
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHbI1 TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJHOE U
JEUCTBYIOIEE 3HAUYCHHE CWIbl TOKA W HANPSKEHUS TPU pa3iaudHoi (opme
3aBHCUMOCTH NIEPEMEHHOI0 TOKA OT BPEMEHH.

CunyconalibHblii MEpEeMEHHBIN TOK. Pe3uctop, KOHAEHCATOp MU KaTyllKa
WHJIYKTUBHOCTU B LIEMU CUHYCOMJAIBHOTO MEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUN.

Wneanbubiii  Tpancpopmarop. IlpousBoactBo, mnepenaya u mnorpedieHue
AJIEKTPUYECKON IHEPIHUH.

DKOJIOTUYECKUE PHUCKU TMpPU MPOU3BOJCTBE AeKkTpodHepruu. KynpTypa
HCTIONIb30BaHUSI SJIEKTPOIHEPTUU B MOBCEHEBHOM KU3HHU.

TexHuueckue ycTpoWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: SIICKTPUUYECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOr0 TOKA, JIMHUU 3JEKTponepeaay.

Jemoncmpauuu.

CB0oOOAHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMSI.

3aBUCHUMOCTH 4aCTOTHI CBOOOIHBIX KOJIEOAHUN OT UHTYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcunmiorpaMMsl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOMIUX AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Mogenb 3IeKTpOMarHuTHOIO FEHepaTopa.

Brinyx1eHHBIE CHHYCOUAATBHBIE KOJICOaHUSI.

Pe3ucrtop, karyiika MHIYKTUBHOCTH M KOHJEHCATOP B IIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mnocnegoBaTENbHOM COEIMHEHHHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJEHCATOpa.

VY cTpoiicTBO M MpUHLIKI AEHCTBUA TpaHchopmaropa.



Mogesnb TUHUY 3JEKTPONepeIadH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomot, npaKmMuKym.

Nzyuenue Tpanchopmaropa.

HccnenoBanue MmepeMEHHOI0 TOKAa 4Yepe3 IOCIEI0BAaTEIbHO COEIUHCHHBIE
KOHJIEHCATOp, KaTYUIKy U PE3UCTOP.

Habumoienue 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazHunHble 60IHbL.

MexaHudeckue BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lonepeunble u
POJI0JIbHBIE BOJHBL [leproj, CKOpOCTh pachpoCTpaHEHUsT U JJIMHA BOJIHBL
CBoiicTBa MEXaHWYECKMX BOJIH: OTPa)X€HUE, MPETOMIICHHE, MHTEpPEepeHIHs U
nudpakiys.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. BoicoTa ToHa. TemOp 3ByKa.

[ITlymoBOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEJIbI.

DNeKTPOMAarHUTHbIE BOJHBL. Y CIIOBUSI M3TYyUYEHUS 3JEKTPOMATrHUTHBIX BOJIH.
B3anMHast opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHMUTHBIX  BOJH:  OTpa)XeHHWe,  IPEJIOMIICHUE,
noJispu3aius, uHTepdepeHuns u qudpaxius.

[IIxana >MeKTPOMArHUTHBIX BOJH. [[puMeHeHre AIeKTpPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paAnoCBsI3U U TeNleBUIeHus. Paguonokanus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEJbI.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, pajiap, paluONpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHECHUE MOMEPEYHBIX U MTPOIOIBHBIX BOJIH.

Kone6momieecs Tesio Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JITTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

HaGnronenue orpaxeHus: U IPeIOMIICHHS] MEXaHUUECKUX BOJTH.

Ha6monenue nnrepdepeHunn u Juppakiini MEXaHMUYeCKUX BOJIH.

AKYCTUYECKHM PE30OHAHC.

CBoiicTBa ybTpa3ByKa U €ro NpuMEHEHHE.

HaGmtonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW U
4acTOTOM KOJeOaHHI.

Uccnenoanue CBOMCTB  DJIEKTPOMATHUTHBIX BOJIH: OTpa)keHUE,
pesioMyIeHUE, Mospu3anus, Audpaxkius, uHTephepeHIIus.

Oo6Hapy>xeHne HHPPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3ITyICHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padomot, nPAKMUKYM.



N3ydeHune napameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacrpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpsAMonuHEHOE pacIpOCTPAaHEHHE CBETAa B OJHOPOIHOM cpene. Jlyu caera.
ToOYeUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKoHbl OTpaxkeHHs cBeTa. [locTpoenne nzoOpakeHuil B
10ckoM 3epkaie. Cpepruueckue 3epkaa.

[Ipenominenue cBeta. 3aKOHBI IPEJIOMIICHHS CBETA. AOCOJIFOTHBIN IMOKAa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTeb npesoMiieHHs . [10CTOSHCTBO 4acTOTHI
CBETA M COOTHOILIECHWE JJIMH BOJH IPU NEPEX0JIE MOHOXPOMATHYECKOIO CBETA
yepes3 rpaHully paszena AByX ONTHYECKUX CPENl.

Xon nyueid B npuzme. Jucnepcusi cBera. CiioXHBIA cOCTaB O€JIOro CBETa.
[Ber.

[TosiHOE BHYyTpEeHHEE OoTpakeHue. [IpenenbHplil yroia noJHOro BHYTPEHHETO
OTpaXKECHUS.

CoOuparoniie u paccewBarolive JuH3bL. ToHkas JmH3a. DOKycHOE
paccTostHUE W ONTHYECKass Cuja TOHKOM JIMH3bL. 3aBUCHUMOCTH (DPOKYCHOTO
pPacCTOSIHUSI TOHKOM c(epruyeckod JMH3bI OT €€ T€OMETPUUM U OTHOCUTEIHHOTO
II0KA3aTeIsd MPEIOMIICHUS.

dopMmyia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa Jyya, NPOWENIIErO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOM
ontudeckoir ocu. IlocTpoenne wu300pakeHUl TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX M PACCEHBAIOIINX JIMH3AaX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpematomas cnocoOHOCTh. ['71a3 kKak onTUYecKast
CUCTEMA.

[Ipenenbl TpUMEHUMOCTH T€OMETPUIECKON ONTHUKH.

BonnoBasi ontuka. Wurepdepenuusi cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBuss HaOMOEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHOU
KapTUHE OT JBYX KOTIEPEHTHBIX HCTOYHUKOB. IIpumepsl KiacCMYeCKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakums cBera. [udpakuuonHas pemieTka. YCIOBHE HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM  IQJEHHMHM MOHOXPOMATMYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIICTKY.

[Tonapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, Jyla,
MEPUCKOI, (oToamnmnapar, MUKPOCKOI, MPOEKIMOHHBIA amnmapar, MPOCBETIECHUE
ONTHKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIICTKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHHUS CBETA.



HccnenoBanue npeaomMieHus CBETA.

HaGntonenue noiaHoro BHyTpeHHEro oTpaxkeHusi. Mojienb cBeToBO/IA.

UccnenoBanne xoja CBETOBBIX IIYYKOB 4Ye€pe3 IJIOCKOIApasuiesIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.

Mopenu MUKpOCKoMa, TEJIECKOIA.

Habmonenne nHTEphEpEHIINM CBETA.

Habmtonenue 1BeToB TOHKUX IJICHOK.

Habmonenue audpakiuu ceera.

N3ydenune nudpakiimOHHON PEIICTKH.

HaGmronenue nudpakiinOHHOTO CIIEKTpa.

Habmronenue aucnepcuu cBera.

HaGntonenue nonsipusaiuu cBera.

[IpuMeHeHre NoaSAPOUA0B IS U3YUCHUSI MEXAHUUYECKUX HANPSIKEHUIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomaul, npAKMUKYM.

N3mepenne nokaszaresns npeoMIICHUs CTEKIIA.

Uccnenoanue 3aBUCMMOCTH (HDOKYCHOT'O pPAcCTOSIHUSI OT BellecTBa (Ha
IpUMEPE KUJKUX JIHH3).

N3mepenne GoKyCHOTO pacCTOSIHUS PACCEHBAIONTUX JINH3.

[Tonydenune n300pakeHus: B CUCTEME U3 TIJIOCKOT0 3€pKajia v JIUH3bI.

[Tonydenue nzo0paxeHus B CUCTEME U3 IBYX JIUH3.

KoncTpyrupoBaHnue TeneCKONMYECKUX CUCTEM.

Hab6monenue nudpaximm, tHTEPPEPEHINH U OIS PU3AIIN CBETA.

N3ydenue nossipusanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIIICKTPHUKA.

N3yuenune unTepdepeHInm JIa3epHOro U3JIyYeHHs Ha IBYX IIEIIsX.

Habmonenue nucrepcun.

Habmonenue u uccnenoBanue qupakiimOHHOTO CIIEKTpA.

HN3mepenue 1IMHBI CBETOBOM BOJIHBI.

[Tonyuyenue crexkTpa U3IydeHUs CBETOAMOAA TMPHU MOMOIIU TU(PpaKIIMOHHON
PELICTKY.

Pa3znesn 6. OcHOBBI cIeNUAJIBLHONH TEOPUH OTHOCUTEILHOCTH.

['paHvubl  NPUMEHUMOCTHM  KJacCMYeCKOW  MexaHukd.  [locrymarsl
CIEIMAIIbHOW TEOPUU OTHOCUTEIBbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpaszoBanust  JlopeHiia.
VYcnoBue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpaIIEHUE JJIMHBI.

DHEprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBL.

CBsI3b Macchl C 3HEPrUe U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIbl. DHEPTHs
TTOKOSI.



TexHuyeckue yCTPOMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: CIyTHUKOBBIC
NPUCMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHII.

YyeHndeckuit SKCIEPUMEHT, 1a00paTopHbIe PaOOTHI, TPAKTUKYM.

OnpeneneHde UMIyJdbCa W DHEPIUM  PEIATUBUCTCKUX  4YacTull (MO
(doTorpadgusM TPEKOB 3aPSKEHHBIX YACTUI B MATHUTHOM I10J1€).

Pasznen 7. KBantoBas pusuka.

Tema 1. KopnycKynapHo-601H0801 Oyanusm.

PaBHOBecHOE TemuoBoe U3IydeHHE (M3JIyuyeHHUE aOCOIIOTHO YEPHOIO TEa).
3akoH cmenienusi Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPruUsi U UMITYILC (OTOHA.

dorosrpdexr. Onpitel A. I'. CromeroBa. 3akonbl porodrddekra. YpaBHeHHE
Oitamreitna s potodddexra. «KpacHas rpanuiiay Gorosddexra.

JlaBnenue cBera (B 4YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkaromlyro moBepxHocTh). Ombiter I1. H.
JleGenena.

BosiHOBBIE cBOMcTBa yacTtull. BonHbl e bponns. /[nuna BoaHbl ne bpoiuist n
pasmepsl 00JlacTH  JIOKaJIW3alMu  JBIOKYyIIehcs: dvactuibl.  KopryckynsapHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTaIIaX.

Cnenmduka m3mepeHuit B Mukpomupe. COOTHOIIEHUS HEOMPEAeIEHHOCTEH
I'eitzenoOepra.

TexHuyeckue YCTpOHCTBA M TEXHOJOTMYECKHE TMPOIIECChl: CIIEKTPOMETD,
dotosnemenT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJHUO/I.

Jemoncmpayuu.

®doTo3(]deKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenoanue 3akoHOB BHeEMIHETO (poTodddekTa.

UccnenoBanne  3aBUCMMOCTM  CONPOTUBIEHUS  MOJYHPOBOJHUKOB  OT
OCBEIICHHOCTH.

CBeToano.

Conneunas O6arapes.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomot, npAKMUKYM.

UccnenoBanue goropesucropa.

N3mepenne noctostnHoi [lnanka Ha ocHOBe uccienoBanus ¢porosddexra.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOAMO/T OT HANPSIKECHHUS.

Tema 2. @usuxa amoma.

OnbITHl MO HCCIENOBAHUIO CTpoeHUs aroma. [lmaHerapHass mMojenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u mornoiieHue (OTOHOB MPHU MEPEXojie aTomMa
C OHOTO YPOBHS DHEPIUHU HA IPYrOM.



Bunpel ciektpoB. CrieKTp ypOBHEN SHEPTUH aTOMA BOJOPO/IA.

CnoHTaHHOE U BBIHYKJIEHHOE M3TyuyeHHe cBeTa. Jlazep.

TexHn4eckue yCTpOMCTBA U TEXHOJOTMYECKUE ITPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpauuu.

Monens onbita Pesepdopra.

HabmroneHune TMHEHYaThIX CIICKTPOB.

Y CTpONCTBO U IEWCTBUE CYETYMKA NOHU3UPYIOIIUX YaCTHII.

Onpenenenre IMHBI BOJHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuii s3xcnepumenm, nadvopamopmsie pabomot, npaKmMuKym.

Habmronenue nuHeyaToro crekTpa.

HccnenoBanue criekTpa pa3pekeHHONO aTOMAapHOIO BOAOPOAA U M3MEPEHHUE
noctosiHHoi Punbepra.

Tema 3. Duzuka amommnozo A0pa u INEMEeHMAPHBIX YACMUY,.

Hyknonnas monens siapa ['eitzenOepra—Banenko. 3apsna sigpa. MaccoBoe
qucio sapa. M3oTomnsl.

PanuoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIN Oera-
pacnan. ['amma-n3nydeHue.

3aKOH paJUOAKTUBHOIO pacmnajna. PaguoakTUBHBIE H30TONBI B IPHUPOJIE.
CBOMCTBA MOHM3UPYIOLIETO WU3Iy4YeHUS. BiMsHuME pPaguOaKTHBHOCTH Ha KUBBIC
opranusmbl. EctrecTBeHHbIN QoH uznnyuenus. Jozumerpus.

DHeprus CBsA3M HyKJIOHOB B sjipe. Anepubie cuibl. Jle@exT Macchl sapa.

Anepuble peakunu. [lenenue u cuntes saep. Anepueie peaktopsl. [Ipodnemsl
YIIPABIIEMOrO TEPMOSIAEPHOTO CHHTE3d. OKOJOTHMYECKHE ACHEKTBI Pa3BUTHSA
SAJIEPHON SHEPrETUKH.

Mertoabl perucTpanuu 1 UCCIeA0BaHUS dJIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAJIBHBIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI M JICOTOHBIL.
[IpencraBnenne o CrangaptHoi Mogenu. KBapk-riatooHHas MOJIENb apOHOB.

®uzuka 3a npenenamu CrangapTHol mozaenu. TEMHas Marepust U TEMHas
JHEPIUs.

EnunctBo puznueckoil kKapTUHBI MUPA.

TexHu4yecKkne yCTpoicTBa U TEXHOJOTHUECKUE MTPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSACPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAas TOMOTrpadusl.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

UccnenoBanue TpekoB yacTull (10 TOTOBBIM (oTorpadusim).

UccnenoBanue pagnoakTUBHOTO (hOHA C UCIIOJIB30BAHUEM JI03UMETPA.

N3yyenue normoiieHus: 0eTa-4acTUl] AIFIOMUHHEM.

Pa3nes 8. Ji1eMeHTHI aCTPOHOMHHU U ACTPOPU3HKH.



DTanbl pa3BUTUS aCTpOHOMUM. [IpUKIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHHMMOCTh 3aKOHOB (HU3UKH [JIi OOBSCHEHUS TPUPOIBI
KOCMHUYECKUX 0OBEKTOB.

Metonbpl acTpOHOMHUYECKHX HuccienoBaHuii. COBPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaAUOTEIIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMUSI.

Bun 3BesgHoro neba. Co3Be3ausi, SApKHE 3BE3[bl, IUIAHETHI, UX BUIAMMOE
JIBUYKEHUE.

CoinHeyHas cucrema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHeprum ConHuia U 3BE3J.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU. [lnarpamma «CneKTpaJibHbIA KJ1acc —
CBETHUMOCTb». 3BE3/bl TJIABHOW IOCJIEIOBATENIHHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3J] TJIABHOW IOCIEIOBATEIbHOCTH. BHYTpeHHEE CTpOeHHE
3B€31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKICHUU U ABoounu CojHLa U
3BE€3/. DJTanbl )KU3HHU 3BE3/I.

Muineunsiii Ilyte — Hama ["amaktuka. Ilonokenne u aBmxenue CosiHIa B
lNanaktuke. Tunel ramaktuk. Paguoranaktuky u kBasapsl. UEpHBIE JBIPHI B sApax
raJIakTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa00ia. Pazoeranue ranakTuk.
Teopusa bonbsmoro B3peiBa. PenukroBoe uznydeHue.

MaciraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepem¢nnnie npobsieMbl aCTPOHOMUMU.

Yyenuueckue nabnrooenus.

Habmronenust 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCHOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN ISl ONPEACIICHUS MOJ0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO03Be3Ausi (CEBEpHOTO MOJyHIapus U SPKUE
3BE3/IbI.

HaGmtonenuss B Tenmeckonm JlyHbI, miaHeT, TYMaHHOCTEH © 3BE3HBIX
CKOILUIEHUU.

DU3NYEeCKUI MPAKTUKYM.

Cnioco6b1 u3mMepenusi GU3NIECKUX BEITUYUH C MCIOJIb30BAaHMEM aHAIOTOBBIX
1 UQPPOBBIX U3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHMM, MCCIEIOBAaHUKA  3aBHCUMOCTEMN
(u3MYEeCKUX BEIMYMH, NPOBEpKA NPEMIOKEHHBIX TUIOTe3 (BBIOOp W3 pador,
OMHMCAHHBIX B  TEMAaTUYECKUX  paszdenax «YUYEHUUYECKUM  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6o0maronee MOBTOpeHME.



O06o0011eHne U cucreMatu3alus CojiepKaHus pasziesoB Kypca «MexaHukay,
«MonekynsipHas Gu3MKa U TEPMOJMHAMUKAY, «DIEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHUAIBHONM TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
busnkay, « JIEMEHTHI ACTPOHOMHH U aCTPOPUZUKIY.

Pony Qusuku u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTUUYECKOM,
COILIMAJIbHOM M 3TUYECKOM cepax AeSaTeIbHOCTH YEJIOBEKa, POJib U MECTO (DU3MKU
Y aCTPOHOMHMH B COBPEMEHHOM HAay4YHOM KapTUHE MHPA, 3HAYCHHUE OMUCATEIIbHOM,
CUCTEeMATH3UPYIOIIeH, OOBSICHUTEIPHOM ¥  MPOTHOCTUYECKOW  (PYHKIIHIA
(dusnyeckoil Teopuu, posib HU3NYECKON TeoprH B (POPMHUPOBAHUU TPEICTABICHUN
0 ¢u3NUecKol KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpaA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHN O IPUPOJE.

Me:KnpeaMeTHbIe CBA3M.

N3yuenne «kypca ¢usuku yrayoineHHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBS3E€M C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemmnoie nonamus, c6A3aHHbIE C UYUEHUEM MEMO008 HAYUHO20
NnO3HaHuA: SIBICHUE, HAYUYHBIA (akT, rumnores3a, (puanyeckas BEIUMYMHA, 3aKOH,
Teopus, HaOJIOACHHE, HKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MepUTENbHbIEC TPUOOPHI, IIU(poBas tadbopaTopus.

Mamemamuka: pelIeHUE CHUCTEMBl YpaBHEHHUU. TpPUrOHOMETpUUYECKHE
(GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMU HAa OCH KOOPIAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (yHKUMWA. [Ipu3Haku 1OmOOMS TPEyroJbHHUKOB,
OTpeIeNICHHE TUIOMIAIN TIIIOCKUX (Uryp u o0beMa Tell.

Buonocua: >nextpuueckue SBICHUS B JKUBOM mpupoje, KoseOaTenbHbIe
IBIKEHUS B JKMBOM TIPUPOJAE, SKOJOTMYECKHE PUCKH TPU IMPOU3BOJCTBE
ANEKTPOIHEPTHH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAKOWIEH  Cpensl,
yIbTPa3BYKOBasg JUArHOCTUKA B MEJUILMHE, OINTUYECKUE SBICHUS B IKUBOU
IPUPOJE.

Xumusa: CTpoeHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTYpa TBEPAbIX
T€J, MEXaHU3Mbl O0pa30BaHUs KPHUCTALIMYECKOM PEIIETKH, CHEKTpalbHBINA
aHaJIN3.

I'eocpaghusn: marHuTHBIE mTOJIOCAa 3€MIIM, 3al€XH MarHUTHBIX Py,
doTocrEMKa 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, O3JIEKTPOMATHHUTOB,
ANEKTpOoJBUraTeNb SIKOOH, TeHepaTop NMEPEeMEHHOrO0 TOKAa, WMHIYKUHMOHHAs Ieyb,
JIMHUU 3JIEKTPOIEpenay, 3JIEKTPOABUIATENb, pagap, PaAHuONPUEMHUK, TEIEBU30DP,
anTeHHa, TtenepoH, CBY-meub, ynpTpa3BykoBas IUAarHOCTHKa B TEXHUKE,



HpOGKHHOHHBIﬁ aIramapar, BOJIOKOHHAsA OIITHKA, COJTHCUHAs 6aTapesI, CITYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHASA SHCPI'CTUKA U SKOJTOTHYCCKUC ACIICKThI ec pPa3BUTHA.



IIJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHDLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHHUS YuyeOHOro mnpeamera «®PU3UKa»
JOJHKHBI OTPaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUaIOUINXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALMW, TO3UTUBHBIX BHYTPEHHHX  yOEXIEHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IEHHOCTSM POCCHUHCKOro OOIIECTBA, PAaCUIMPEHUE >KU3HEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IIPOLIECCE PEANM3AaUA OCHOBHBIX HANPABICHUN
BOCIIUTATEJIBHOW JIESITENBHOCTH, B TOM YHCIIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHUA:

e CQOPMUPOBAHHOCTH TPAKTAHCKON MO3UIUU 00YyHAIOIIErocs KaKk aKTUBHOTO
Y OTBETCTBEHHOTI'O YWJIEHA POCCUMCKOr0 OOIIECTBA;

e IPUHATHE TPAJULUUOHHBIX  OOIIEYETIOBEUYECKUX T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

¢ TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX IPaKJAHCKOIO
oOIecTBa, Yy4YacTBOBaTh B CaMOYINpaBIeHWH B 00pa3oBaTelbHOMN
OpraHu3aluy;

e YMEHHUE B3aUMOJICMCTBOBATH C COIIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUU

¢ uX (PyHKIMSAMU U HA3HAYCHUEM;

¢ TOTOBHOCTH K TYMaHUTAapHOM U BOJIOHTEPCKOM IEATEIbHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:
e COPMUPOBAHHOCTH pOCCUICKOM I'PaKIaHCKOMN UJECHTUYHOCTH,
NaTpUOTHU3MA;
¢ [ICHHOCTHOE OTHOWLIEHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JIOCTHKECHHIM
POCCUMCKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
e CpOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3STUYECKOIO NTOBEJICHUS;
¢ CIIOCOOHOCTh OLICHMBATh CHUTYAlUIO U MPUHUMATh OCO3HAHHbBIC PELIEHUS,
OPUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHCJIE B IEATEIBHOCTH YYCHOI0;

e OCO3HaHME JMYHOTO BKJIAJa B TOCTPOCHHUE YCTOHYHBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

¢3CTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIOYasg OCTETUKY HAy4HOIO

TBOPYECTBA, IPUCYIIET0 GUZNYECKON HAyKe.
TPYAOBOI'0 BOCIIMTAHMSA:



e UHTEPEC K Pa3au4HbIM cepaMm npodeccHoHanbHON AesATENbHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3UKOM M TEXHUKOW, YyMEHHE COBepIIaTh
OCO3HaHHBIN BBIOOP OyayIien nmpodeccun U peann3oBbIBaTh COOCTBEHHBIC
YKU3HEHHBIC TIJIaHBI;

¢ TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BaHUIO B 00JIACTH
(bU3MKY HA TIPOTSHKEHUU BCEH JKU3HH.

JIKOJIOTUYECKOT0 BOCIIUTAHMSA:

e CQOPMHUPOBAHHOCTh IKOJIOTMYECKON KYyJIbTYPhl, OCO3HAHUE TJI00ATBHOTO
XapakTepa SKOJOTUYECKUX IPoOIieMm;

o INIAHMPOBAHUE W OCYILECTBIICHUE JEHCTBUM B OKpY’Kalollel cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

e PAaCUIMPEHHE OMbITA ACATEIBHOCTH 3KOJOTMYECKOW HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3MKe.

HEHHOCTH HAYYHOI'0 MO3HAHMS:

e CQOPMUPOBAHHOCT MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKH;

e OCO3HAHHUE I[EHHOCTH HAYYHOW [esATEIbHOCTH, TOTOBHOCTH B IHpOLECCE
U3y4YeHUs: (PU3UKU OCYIIECTBIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO
JIEATEIIbHOCTh UHANUBUIYaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eCTBUSA
ba3zoBble Jjornueckue aeicTBUs:
e CAMOCTOSITEILHO  (OPMYJUPOBaTh M aKTyaJIU3UpoOBaTh  IpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OIIPENICIIATh 1IEJIM JESITEIbHOCTH, 3aJaBaTh IMMapaMETPbl U KPUTEPUU HX
JTOCTHIKCHHS,
*BBISIBJAITH  3aKOHOMEPHOCTH W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
e pa3pabaThIBaTh TUIAH pPENICHUS MPOOJIEMBI C YUETOM aHaIu3a WMEIOITUXCS
MAaTE€pUaAJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
eBHOCUTh KOPPEKTHUBBI B  JICSATEIBHOCTh, OILICHUBATH  COOTBETCTBUE
pe3ybTaTOB LESAM, OLICHUBATh PUCKU TTOCIEICTBUN 1€ TEIbHOCTH;
¢ KOOPAWHUPOBATh W  BBIIOJHATH PabOTy B  YCIOBHSIX  PEAbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUSI;
e pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH )KU3HEHHBIX TPOOJIEM.
ba3oBbie ucciiegoBaTeIbCKHe J1eiCTBUS .
* BJIQJICTh HAYYHOW TEPMHUHOJOTUEHN, KIFOYEBBIMU MOHATUSIMA U METOJAMU
bu3nuecKoil HayKu;



e BJIAJIETh HaBbIKAaMU y4€OHO-HCCIIEIOBATEIBCKON U TPOESKTHOM €SI TEIbHOCTH
B 00J1aCTH (PU3HUKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
NOMCKY  METOJOB  pelIeHus 3aJady  (PU3IUYECKOro  COJEepKaHus,
NPUMEHEHUIO PA3IMYHBIX METOJIOB TO3HAHUS;

eBJIAJIETh BHJAMH JI€ATEIBHOCTH MO IMOJYYEHUIO HOBOIO 3HAaHUS, €ro
MHTEPIIPETALINU, TPEOOPA30OBAHNIO U IPUMEHEHUIO B Pa3JIMYHbIX YUEOHBIX
CUTyalusiX, B TOM YHUCJE MPU CO3AaHUM Y4YEOHBIX NMPOEKTOB B 00JacTu
(bu3nKy;

* BBISBJISITH ITPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajJady,
BBIIBUTaTh TUIOTE3y €¢ pelIeHUs, HaxOAuTb apryMeHThl JUId
JI0Ka3aTelIbcTBa CBOMX YTBEPXKICHHI, 3a7aBaTh MapaMEeTpbl U KPUTEPUU
peleHus;

e AHAJIM3UPOBATH TIOJIYYEHHBbIE B XOJ€ PEIICHUS 3aJauyd pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (POpMyJIMpOBaTh COOCTBEHHbIE 3aJaud B 0O0pa30BaTEIbHON
JeSATEIbHOCTH, B TOM YHCIIE TPU U3yYCHUH (PU3UKHU;

e 1aBaTh OLIEHKY HOBBIM CUTYAallUsSM, OLIEHUBATH MPUOOPETCHHBIH OIbIT;

eyMETh TIEPEHOCUTh 3HAHUS 10 (U3NKEe B TPAKTUYECKYIO 00JIacTh
KHU3HEIEATEIIbHOCTH;

e YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UEH, TPEAJIaraTh OPUTHHAIIBHBIE TOAXObI U PEIICHHUS;

e CTaBUTh MPOOJIEMBI U 33]1a4H, JOITYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanueii:

* BJIAJIETh HABBIKAMHU IOJIy4€HUsI HH(OpMaLUU (PU3MUECKOTO COJEpIKaHUs U3
VMCTOYHHKOB Pa3HbIX THIIOB, CAMOCTOSITEBHO OCYLIECTBIISITh IIOHCK,
aHalln3, CHCTEMAaTU3alMI0 M WHTEPIpPEeTalni0 HH(OPMALUU Pa3TUYHbBIX
BUJIOB U (hOPM NpPECTABICHUS;

e OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

* MCIIOJIB30BAaTh  CPEACTBA HH(OPMALMOHHBIX W  KOMMYHHUKaLMOHHBIX
TEXHOJIOTMM B  PEIIEHHMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJlad C COOJIOJEHUEM TpPeOOBAaHUN HSPrOHOMMKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOpM UH(OPMAITMOHHON O€30MaCHOCTH;

e CO3/1aBaTh TEKCThl (DPU3MUECKOr0 COJAEpk aHUS B PA3NMUHBIX (opMarax ¢
Y4€TOM Ha3HAaueHus UHOOpMAlMM M UEJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YyaIU3aLUU.

KoMMmyHukaTHBHBIE YHHBEpPCAJbHbIEe y4eOHbIe JeiCTBHA:



¢ OCYIIECTBJIAITH OOIIEHME Ha Ypokax (U3UKK U BO BHE-YpOUHOH
JeATEIbHOCTH;

epacro3HaBaThb HNPEINOCHUIKM KOH(MJIMKTHBIX CUTyallud ©  CMsr4artb
KOH(JTUKTHI;

e Pa3BEPHYTO U JIOTUYHO M3JIaraThb CBOIO TOYKY 3PEHHSI C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

e [IOHMMATh U MCIOJI30BATh IIPEUMYILECTBA KOMAHIHON U MHIUBUILYAIBHOU
paboTHI;

e BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEHCTBUHA C YUYETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN Ka)KJI0I'0 YJI€HA KOJIJICKTUBA;

e IDUHUMATHh LIEJIM COBMECTHOM  JEATEIBHOCTH, OPraHU30BbIBATbL U
KOODAUHUPOBATh [JEUCTBUSA M0 €€ JOCTHKEHHUIO: COCTAaBIATH IUIAH
JEUCTBUM, paclpeiesiATh PO C YYETOM MHEHUM YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON PadOTHI;

e OLICHMBATh KAa4e€CTBO CBOETO BKJAJAa M KaXJOr0 YYaCTHHKAa KOMaH[bI B
o0l pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

eIpE/JIaraTh HOBBIE IPOEKTHL, OLEHUWBATh HUIEU C TMO3UIUMU HOBHU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKOU 3HAYUMOCTH;

e OCYLIECTBIIATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEICHUE B PA3IMYHBIX

CUTyallusX, MOpOSBISATH  TBOPUYECTBO M BooOpaxkeHue,  ObITh
WHUIIUATHBHBIM.

PeryiisiTuBHbIE YHUBepPCAJbHbIE YUeOHbIE IeHCTBUS

Camoopranuzanms:

* CAMOCTOSTENBHO OCYIIECTBIIATH MMO3HABATEIbHYIO IESATEIBLHOCTh B 001aCTH
(GU3MKY U aCTPOHOMHHU, BBIABIIATH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH
COOCTBEHHBIE 33/1a4H;

e CAMOCTOSITEIBHO COCTABJIATh IUIAH PELIECHUS PACUCTHBIX M KaueCTBEHHBIX
3a/1ay, MJIaH BBINOJIHEHUS MPAKTHUUECKONW pabOThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN 1 IPEIIIOYTEHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

e paCHIMPSTh PAMKH Y4€OHOI'O IPEIMETA Ha OCHOBE JIMYHBIX MTPEOYTEHUH;

eJIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTb €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO W MPOSBICHUIO 3PYIULHMA B 00JacTH
(GU3MKK, TIOCTOSIHHO MOBBIIATH CBOM 0Opa3oBaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAJIBbHBIH HHTEJIEKT:



e IaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JICSITCIBHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;
eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  pedIeKCMH KaK  OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN U MBICIUTEIHHBIX MPOIECCOB, UX PE3YJIBTATOB U
OCHOBaHMI;
* HICTIOJIB30BAaTh PUEMBI PEIICKCHH IS OIICHKH CUTYallld, BHIOOpa BEpPHOTO
peleHus;
e YMETh OIICHWBATh PHCKA W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKEHUIO;
e IPUHUMATh MOTHUBBI M apryMEHTBhl JPYTHX TIpH aHaju3e pe3yJbTaToB
JIESITeNIbHOCTH,
e IPUHUMATH €051, TOHUMasi CBOM HEAOCTATKH M JJOCTOMHCTBA,
e IPUHUMATh MOTHUBBI M apryMEHTBhl JPYTHX TIpH aHaju3e pe3yJIbTaToB
JIESITENIbHOCTH;
e PU3HABATH CBOC MPABO M MPABO JAPYTHUX HA OIMITHOKH.
B mpomecce moCTMKEHUS JTMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS TPOTPAMMBI I10
dbu3uKke 9 YPOBHS CpPEJAHETro o0Omero oOpa3oBaHHs Yy OOyYarOIIMXCS

COBEPIICHCTBYETCS OMOITUOHATHHBIH UHTEJUICKT, TPeITOTararoui
c(hOpMUPOBAHHOCTH:
* CAMOCO3HAHHH, BKJTFOYAIOIIETO CIIOCOOHOCTH MIOHUMATh CBOC

HYMOIIMOHAIEHOE COCTOSHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTHh 32 CBOC TMOBEACHHE, CIOCOOHOCTh aTanmTHPOBATHCS K
OMOIIMOHAIEHBIM HW3MEHEHHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTHUBAINH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHXKEHUIO 1IETH U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHUE JIEHCTBOBATh, MUCXOIS W3
CBOMX BO3MOKHOCTEH;

eOMITATHM,  BKJIIOYAIOMIEH  CIIOCOOHOCTh  TOHHUMATh  AMOIIMOHAILHOE
COCTOSIHUE JPYTHX, YYHUTHIBATH €ro TMpPH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBHIO M COIIEPEKHBAHUIO;

e COIMANIBHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPAaMBATH
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspeniatb KOH(MIUKTHI.

ITPEIMETHBIE PE3YJIbTATDI



K konmy oOyuenuss B 10 knacce mpeaMeTHBIE pe3yJbTaThl HAa YTIIyOJICHHOM
YPOBHE JTOJKHBI OTpa)xaTh CHOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:
eIOHMMATh pOdb (U3UKK B  SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
DKOJIOTUYECKON, COIMAIBHOM W OJTHYECKOW cdepax JAesTEIbHOCTH
4eJIoBeKa, poJib U MECTO (PU3UKH B COBPEMEHHOW HAYYHOU KapTHHE MUpPA,
3HAUYEHHUE OIMMCATENIbHOM, CHUCTEMAaTU3UPYIOIeH, OOBSCHUTEIBLHON U
MPOTHOCTHYECKON  (PYHKIMHA  (U3HMYECKOW TEOpUM — MEXaHHUKH,
MOJICKYJIIPHON (DU3HKK M TEPMOIUHAMUKH, POJIb (PU3UYECKON TEOpUU B
(bopMHUpPOBaHUHU MPEACTABICHHUM O (PU3UUECKON KapTHHE MUPA;

e pa3NIMYaTh YCJIOBUS MPUMEHUMOCTU MOJIeTeH (PU3NYECKUX TeNl U MPOIIECCOB
(stBNeHMT): WHEpIMAIbHAS CHCTEMa OTCUeTa, aOCONIOTHO TBEPAOE TEIO,
MaTepualibHasi TOYKa, pABHOYCKOPEHHOE JBUXKEHUE, CBOOOHOE MaJICHUE,
abcoyroTHO ympyras aedopmaius, aOCOIIOTHO ymnpyroe u abCOIIOTHO
HEYIIPYTO€ CTOJIKHOBEHMS, MOJENN Tra3za, JKUIKOCTH U TBEPIOIO
(KpUCTAJIIMYECKOT0) TEJa, UICAIbHBINA T'a3, TOUEUHbIN 3aps]l, OTHOPOJIHOE
AIEKTPUUYECKOE TOJIE;

epa3znuyaTh yCIOBUS (TpaHULbl, O0JACTH) NPUMEHUMOCTU (PUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOHIMI xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBACHATH MEXAHUYECKHUE TIPOIECChl U SIBJICHUS,
HCIIOJIb3YSI OCHOBHBIC TOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTEJIBHOCTD
MEXaHUYECKOTO JBWKEHUA, (DOPMYJIbI KUHEMATHKH PaBHOYCKOPEHHOTO
JBHOKCHUS, MpeoOpa3oBaHusi ['anmuiess 118 CKOPOCTH W IEPEMEIICHHUS,
3akOHbl HpIOTOHA, TPUHUMII OTHOCUTENBHOCTM [ amunes, 3aKoH
BCEMUPHOTO TATOTEHUsI, 3aKOHBI COXPAHEHHSI UMITYJIbCa U MEXaHUUYECKOM
OHEPTUU, CBSI3b PaOOTHI CHIIBI C W3MEHEHHUEM MEXaHWYECKOW DSHEPIUH,
YCIOBUSI PABHOBECHS TBEPAOrOo Teia), IMPU OBTOM HCIOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: Mpeodpa3oBanuil ["anumnes, BToporo
U TpPEeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHUS UMITyJIbCa H
MEXaHUYECKON PHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHUS;

e AHAIM3UPOBATH U OOBSACHATH TEIUIOBBIC MPOILIECCHI U SIBJICHUS, HCIOJIb3YS
ocHoBHble moJjoxkeHuss MKT wu 3akoHbl MosekynsapHOM (u3uku u
TepMOJAMHAMHUKUA (CBSI3b JABIEHUS HWJICAJIBHOTO Tra3a €O CpelHel
KMHETUYECKOW JHEPruer TEIUIOBOTO JBUXKECHHS W KOHUEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEJHEH KUHETUYECKOU
SHEPruel TEIMJIOBOTO JBUKEHUS €ro YacTHll, CBS3b JABJICHUS HUICATIBHOTO
raza C KOHILEHTpAIMEW MOJIEKYJ M €ro TEeMIepaTypoi, YypaBHECHHUE
MenpaeneeBa—Kianeiipona, TEpBbIM 3aKOH TEPMOJAWUHAMHUKH, 3aKOH



COXpPAHEHHSI PHEPrUU B TEIUIOBBIX MPOIECCax), MPU ATOM HCIOJIb30BaTh
MaTeMaTHYECKOE BBIPAKCHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUsI MeHnieneeBa—Knaneiipona;

e AHAIM3UPOBATH U OOBSICHATH DJICKTPUUYECKUE SIBJICHUS, UCIIOJIB3Ys OCHOBHBIC
MOJIOKEHUSI UM 3aKOHBI  DJIEKTPOJMHAMHUKUA  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MMOTCHIIMAIbHOCTD
AJEKTPOCTATUYECKOTO TOJIS, MPUHIMI CYIEPIO3UINN DIECKTPUIECKUX
MoJiel, MpU 3TOM YyKa3bIBasi yCJIOBHS MPUMEHUMOCTH 3akoHa Kyiona, a
TaKKe MPaKTUUYECKH Ba)KHBIC COOTHOIICHMS: 3aKOHbI OMa s ydacTka
HenyM MU JUISE 3aMKHYTOM JJIEKTPUYECKOM uenu, 3akoH Jlxoyns—JIeHua,
npaBuia Kupxroda, 3akonsr @apajes 11st 3JeKTpon3a);

¢ ONKUCHIBATh (PU3UYECKUE MPOILIECChl W SIBICHUS, HUCIOIb3YysS BEIWYUHBI:
MepEeMENIEHHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TE€JI, CUIIA,
MOMEHT CWJIbl, [IaBJICHHWE, TMOTCHIUAIbHASI DJHEPrus, KUHETHUYECKas
DHEPrus, MEXaHWUYECKas SHEpPrus, padoTa CHIIbI, IIEHTPOCTPEMHTEIHHOE
YCKOpPEHHE, CWia TSKECTH, CHJIa YIPYTroCTHU, CHJia TPEHHS, MOIIHOCTD,
DHEPrusli B3aMMOJICHCTBUS Tela ¢ 3eMICH BOJIM3M €¢ TOBEPXHOCTH,
SHEpPrusi ympyroi gedopManuu TPYKUHBI, KOJHWYECTBO TEIUIOTHI,
a0CoJIIOTHAs TemIepaTrypa Tena, padboTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPrusi HACAJTBHOTO OJHOATOMHOTO Ta3a, paldoTa HACAIBHOTO rasa,
OTHOCHUTEJIbHAS BJIaXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEmiIoBOTO
JIBUTATENIS; AIEKTPUYECKOE T0JIe, HANPSXKECHHOCTh AJIEKTPUYECKOTO MOJIs,
HaMpsHKCHHOCTh TOJIST TOUYEUHOIO 3apsjia WM 3apsHKEHHOro Iapa B
BaKyyM€ M B JUPJEKTPUKE, MOTEHIMAT 3JIEKTPOCTAaTUUYECKOTO TOJIs,
pa3HOCTh  MOTEHIMAJIOB, JJEKTPOJBHXKylIlas Ccuila, CUJa  TOKa,
HaMnpsiKEHWE, MOIIMHOCTh TOKa, OJJEKTpUYEeCKas CEMKOCTh IUIOCKOTO
KOHJEHCATOpAa, COMPOTUBIICHUE yYaCTKa LEMH C IOCIEIOBATEIbHBIM U
MApAJIICIbHBIM COCMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO MOJIA
KOHJIEHCATOoPa;

¢ O0BSCHATH OCOOEHHOCTH MPOTEKAHUS (PU3NYECKUX SIBJICHUI: MEXaHHYECKOE
JIBUKEHHE, TETUIOBOE JIBUKEHHME YaCTHI[ BEIIECTBA, TEIJIOBOE paBHOBECHE,
OpOyHOBCKOE  JABWXKEHHE, AuPPy3us, HUCHapeHue, KUIEHUE U
KOHJEHCAIUA, IUJIaBJICHUE W  KpUCTaUIM3alus,, HaIpaBJICHHOCTb
Teruionepeaayu, EKTPU3aLMs Tej, YKBUIIOTCHIIMATBHOCTh MOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUYECKON BEIMYUHBI OT
Jpyrol ¢  HUCHOJB30BAHMEM  TMPAMBIX  HM3MEPEHUM, TMPU  ITOM
KOHCTPYHPOBaTh YCTAaHOBKY, (DUKCHPOBATh pE3yJIbTaThl IOJyYCHHOM
3aBUCUMOCTH (DU3UYECKUX BEJIUYUMH B BHUJE TpadUKOB C YUYCTOM



aOCOJTIOTHBIX TIOTPEITHOCTEH N3MEPEHHUMH, JIeJIaTh BBIBOBI 110 PE3yJIbTaTaM
UCCJICIOBAHMUS;

¢ IPOBOJINTH KOCBEHHBIE HW3MEPCHUS] (PU3NYECKUX BEJIMYMH, TMPU HTOM
BBEIOMPATh ONTHUMATBHBIA METOJ W3MEPEHUs, OICHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPCHHIA,

¢ IPOBOJINTH OMNBITHI MO MPOBEPKE MPEAIOKEHHOW THIOTE3bl: IIaHUPOBATH
HKCIIEPUMEHT, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJIyYCHHBIC PEe3yJbTaThl W JIeJIaTh BBIBOJ O CTATyCe MPEMIOKCHHOU
THITOTE3HI;

e cOOMIOAATH MpaBHiia 0€30MACHOTO TpyJa MpU MPOBEACHUHN HCCIIEIOBAaHUN B
pamMKax  y4yeOHOro  OJKCIEpHUMEHTa,  MpakTUKymMa W  ydeOHo-
MCCIICIOBATENIBCKOM M TMPOEKTHOM JIEATEIIBHOCTU C HCIOJb30BAHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYAOBAHMS;

epelIaTh pAcUCTHBIE 3a7aud C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOU
bu3MYeCKO MOJENbIO: Ha OCHOBAaHWM aHAM3a YCJIOBHUSI OOOCHOBBLIBATH
BBEIOOp (M3MYECKOW MOJENW, OTBeYalomiel TpeOOBaHUAM 3ajadu,
NPUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IIOCTYJaThl
bu3nUecKux TEOpUil TPH HCIOJIB30BAHUM MATEMAaTHYECKHX METO/IOB
pElIeHUs 3a/1a4, TPOBOIUTH PACYCThl HA OCHOBAHUH UMEIOIIUXCS TAHHBIX,
aHAMM3UPOBATh PE3YJAbTAaThl W KOPPEKTHPOBATH METOABI PEIICHUS C
Y4ETOM TOJTYYCHHBIX PE3YJIbTaTOB;

e pelaTh KaueCTBEHHBIC 33/1a4H, TPeOyIOIe MPUMEHEHNS 3HAaHUN U3 Pa3HbIX
paszmenoB Kypca (U3WKH, a TaKKe WHTETpaIlliy 3HAHWN U3 JAPYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
IIEMTOYKY PaCCyKJICHHUIA C OMOPOi Ha N3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3MYECKUe SIBICHUS;

¢ ICTIONIb30BATh ~TEOPETUYECKHE 3HAHHWS i1 OOBSCHEHUS OCHOBHBIX
MPUHITUIIOB PabO0THl U3MEPUTEILHBIX MPUOOPOB, TEXHUYCCKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MTPOLIECCOB;

o PUBOJIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apYyOCKHBIX YUCHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE TPOIIECCOB OKPYXKAIOMIETO MHUpPA, B
pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

e AHAJIM3UPOBATh U OIICHUBATH TMOCIEJCTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NESATETLHOCTH YEJIOBEKa, CBS3aHHOM C (U3MUECKUMH TIPOIECCaMHU, C
MO3UIIMI SKOJIOTMYECKOM 0€30MacHOCTH, MPEACTaBICHUN O PallMOHAIBHOM
MIPUPOJIONOIB30BAHAH, a TAKKE Pa3yMHOM HCIOJIb30BAHUH JTOCTHKCHUHN
HAyKd W TEXHOJOTUM JUIsi JaJbHEWUIIEro pa3BUTHS YEJIOBEYECKOTO
o0111eCTBa;



e IPUMEHSTh pa3UyHble CHOCOOBI PaboThl ¢ MHGpOpMalHMe QU3NYECKOro
COJEp)KaHUsI C MHCIOJIb30BAHHMEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTHM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMaLOHHbIE
TEXHOJIOTUM JUIsl TIOMCKA, MEepepadOTKM U MPEabSBICHUS Y4eOHOU u
Hay4YHO-TIOMYJISIPHOM MH(OpPMALMU, CTPYKTYPUPOBAHUS U UHTEPHpPETALUN
uH(pOpMallMY, MOJYYEHHONM U3 pPAa3JIMYHBIX HCTOYHUKOB, KPUTUUYECKH
aHAJIM3UpPOBaTh  MOJydyaeMyr0  HMHPOpMAnUI0O U OIEHUBAThb  €¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UCTOYHMKA UH(POPMALINH;

* [IPOSIBJIATH OpraHU3allMOHHbIE u [I03HaBaTEJIbHbIE YMEHUS
CaMOCTOATEJILHOTO ~ NPUOOPETEHHs] HOBBIX 3HAHWW B Ipolecce
BBIIIOJIHEHUSI IPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PabOT;

epaboTarh B TpyNIE C HCHOJHEHWEM PAa3JIUYHbIX COLHUAIBHBIX POJICH,
IUTAHUPOBATh pabOTy IPyMIIbl, PALMOHAIBHO PACHPEEIATh IEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHUBATH BKJIAJ KaXXJAOro W3
YYaCTHUKOB TPYMIIBI B PELHICHHE pAaCCMATPUBAEMO TPOOIEMBI;

* IPOSIBIISITh MOTUBALIMIO K Oyayiied mpodecCHOHATbHON AESTENbHOCTU T10
CHELHAIBHOCTIIM (PU3UKO-TEXHUYECKOTO MPO(uIIs.

K xonmy obyuenuss B 11 knacce mpenMeTHbIE pe3yibTaThl HAa YTIyOJICHHOM
YPOBHE JTOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUINA:

e IOHUMATh POJIb (PU3UKU B SKOHOMUYECKOM, TEXHOJIOTHYECKOU, COIMaTbHON
U 3TUYECKOMN cdepax IeATeIbHOCTU YEJIOBEKAa, POJIb U MECTO (PU3UKHU B
COBPEMEHHOW HAyYHOM KapTUHE MUPA, POJIb ACTPOHOMUU B MPAKTUYECKON
JIEATEeIIbHOCTH YEJIOBEKA U JTalIbHEUIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUYEHUE OIMCATENIbHOM, CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON (PYHKIMA (PU3NUECKON TEOpUU — DIEKTPOJAUHAMUKH,
CHEIUAIbHOM TEOPUU OTHOCHUTEIILHOCTH, KBAaHTOBOM (DU3HKH, POJb
bu3nyeckol Teopuu B (HOPMHUPOBAHHUU IPEIACTABICHHH O (HH3UYSCKOU
KapTUHE MHpa, MeCTO (U3MYECKONM KapTUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIECHUN O IPUPO/IE;

e pa3NIMyaTh YCJIOBUS MPUMEHUMOCTH MOJeNeil (PU3NYECKUX Tell U MPOIEeCCOB
(s1BTIEHUI): OMHOPOAHOE ANEKTPUUYECKOE M OJHOPOJHOE MATHUTHOE MOJIs,
rapMOHUYECKHE KoJieOaHUsl, MAaTeMaTUYECKUN MasTHUK, WJICaJIbHbIN
MPY>KUHHBII MasTHUK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJebaTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO sipa U
KBaHTOBOM MOJIC/IY CBETA;

epa3nuyaTh YCJIOBUSA (TpaHUIIbl, O00JACTH) TPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOHIMI xapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh M OOBSICHATH DSJEKTPOMATHUTHBIC TMPOIECCHl U SBJICHUS,
UCIIOJIb3ysl OCHOBHBIE TIOJIOKEHHUS M 3aKOHBl DJIEKTPOJMHAMUKH U
CHEUHAIBHOW  TEOPUU  OTHOCHTEJIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsjaa, cwia Awmmnepa, cuina JlopeHuma, 3akoH
DIEKTPOMAarHUTHOM  MHAyKUMHM, Tmpaswio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B DJJIEMEHTE DJJIEKTPUYECKON WENH CO CKOPOCThIO
M3MEHEHHS  CHJIBl  TOKa,  IOCTYJaThl  CHEUUATIBHOW  TEOpUH
OTHOCUTEIbHOCTU DUHINTEIHA);

e AHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBJICHUS, UCIOJIB3YS
MOJIOKEHUSI  KBaHTOBOM  (u3uku  (ypaBHeHHMEe  ODWHINTEHHA IS
dotordexra, mepBli W BTOpo moOCTynatel bopa, mpuHIUI
COOTHOIIEHMSI HeoIpeAeseHHOcTel ['eli3eHOepra, 3aKOHbI COXPAHEHMS
3apsIIOBOTO M MAacCCOBOTO YMCENI M DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaJuOaKTUBHOIO PacIajia);

* OMMCHIBATh (PU3UUYECKHE TIPOLECCHl W SIBICHHS, WCIOJIb3YSI BEITUYUHBI:
HaIMPSHKCHHOCTh AJIEKTPUUYECKOTO TOJIsl, MOTEHIIUAT 3JIEKTPOCTATUHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, JJICKTPOABMXKYINAS CHJIA, WHIYKIIUS
MarHuTHOTO IMOJsi, MarHUTHBIA MOTOK, cuia AmIepa, UHIYKTUBHOCTb,
ANEKTPOABMIKYIIAsl CUJIAa CAMOMHIYKIIMH, DSHEPryusi MarHUTHOTO TOJIS
MPOBOAHUKA C TOKOM, PEISTUBUCTCKUM WMIYJIbC, TOJHAS JHEPrus,
DHEPrusi TOKOS CBOOOJHOW YaCTHUIIbI, SHEPrus W UMIyJIbC (HOTOHA,
MacCOBO€ YMCIIO U 3apAJl AlIpa, SHEPTUsl CBA3M Spa;

¢ O0BSCHSTH 0COOEHHOCTH MPOTEKAHUS bu3HIecKux SIBJICHUM:
ANIEKTPOMArHUTHASI MHIYKIIMS, CAMOMHIYKIIUS, PE30HAHC, HHTEp(hepeHLIHs
BOJH, Judpakius, JIUCIepcusi, TOJHOE BHYTPEHHEE OTPaKCHHE,
dotosnexrpudeckuii dpdext (dbotodrddexr), anbda- u Oera-pacnagbi
anep, raMMa-u3lIydeHue siaep, (U3nUecKue MPUHIHUIBI CHEKTPAIBHOTO
aHanu3a u padoThl Ja3epa;

e OTNIPE/CNIATh HANpPABICHUE HWHAYKIIMM MAarHUTHOTO IIOJISI TMPOBOJHHMKA C
TOKOM, cuJibl AMriepa u cuiibl JIopeHa;

e CTPOUTH U300pakeHUE, CO3aBaeMOe TUIOCKUM 3E€PKAJIOM, TOHKOH JTUH30H, U
PacCUUTHIBATH €T0 XapaKTEPUCTUKHU;

e IPUMEHSITh OCHOBOIIOJIArAIONIME ACTPOHOMUYECKUE TMOHSTHUS, TEOPUU U
3aKOHBI IS aHaimM3a U OOBIACHEHUS (PU3MYECKHUX  ITPOIIECCOB,
MPOUCXOISIIUX B 3BE3/1aX, B 3BE3/IHBIX CHUCTEMAaX, B MEKTAIAKTUUYECKOU
cpejie; ABMKEHUsI HEOECHBIX TeJl, IBOJIFOIIUM 3B€3/] U BeeleHHOi;

e IPOBOJUTH  HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3UYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MpPHU O3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DUKCUpOBAaTh pe3yibTaThl IMOJIYYEHHOW 3aBUCHUMOCTHU



bu3nyeckux BENUYMH B BHUAE TIpaduKkoB € Y4YETOM aOCOJIOTHBIX
MOTPENTHOCTEe  W3MEpPEeHUi, JelaTh  BBIBOABI IO  pe3yjbTaTam
UCCJIEIOBAHMUS;

¢ IPOBOJANTH KOCBEHHBIE HU3MEPEHUS] (PUINYECKUX BEJIMYMH, MPU ITOM
BBIOMPATh ONTHUMAJbHBIA METOJ M3MEPEHHUs, OLIEHUBATh A0CONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMbBIX U KOCBEHHBIX U3MEPEHUIA;

e IPOBOJAUTH OMNBITHI MO MPOBEPKE MPEMIOKEHHOW TMIOTE3bI: IIaHUPOBATH
AKCIIEPUMEHT, COOMpPaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIN3UPOBATH
MOJIyYeHHBIE pEe3yJbTaThl M J€NaTh BBIBOJ O CTATyC€ MPEMJIOKEHHOU
TUITOTE3HI;

e OIIMCHIBATh METO/IbI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;

e COONIIO/IaTh TIpaBuja OE30MaCHOr0 TpyJa MPU MPOBEACHUU UCCIICIOBAHUN B
pamMKax  y4yeOHOro  3KCIEpUMEHTa,  IMpakTUKyma U y4deOHo-
HCCIIEIOBATENIbCKOM W TMPOEKTHOW JESTEIbHOCTH C HCIOJIb30BAHUEM
MU3MEPUTEILHBIX YCTPOUCTB U 1a00PaTOpHOTO 000PYA0OBAHMS;

ep€lIaTh pACUCTHBIE 33Ja4M C SBHO 33JaHHOM MW HESIBHO 3aJIaHHOMN
bu3nyeckol MoOJIeNbI0: Ha OCHOBAHMM aHallu3a YCJIOBUS BBIOMPAThH
¢uznueckue MOJENH, OTBEYarolue TpeOOBaHUAM 3aJayd, MPUMEHATH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOpU
IpU  HKCIOJb30BAHUM MATEMAaTUYECKMX METOJOB pEIIeHHs 3ajad,
MPOBOJIUTH PACUYEThl HA OCHOBAHMM MMEIOIIMXCS JIAHHBIX, aHAJTM3UPOBAThH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PELIEHUS C YYETOM ITOJTYYEHHBIX
pE3yJIbTaTOB;

e pelIaTh KaU€CTBEHHbIE 33/1a4M, TPEOyIOIMe MPUMEHEHNS 3HAaHUN U3 Pa3HbIX
pasznenoB Kypca (u3uMKH, a TakKe HMHTEerpaluu 3HaHUN U3 APYTrux
IIPEAMETOB €CTECTBEHHO-HAy4YHOI'O0 LMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY pacCyXICHUI C OOPOM HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MYECKUE SIBICHUS;

¢ ICTIOJIb30BATh TEOPETUYECKHE 3HAHMS 11 OOBSCHEHHUS OCHOBHBIX
IPUHLUIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX ITPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKIIaJIa POCCUUCKUX U 3apyOEKHBIX YUCHBIX-(PU3NKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE TMPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

e AHAJIM3UPOBATHh U OLIEHUBATh MOCIEACTBUSA OBITOBOM M MPOU3BOJCTBEHHON
JEATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (DU3MYECKMMHU MPOLIECCAMH, C
MO3ULIMNA IKOJIOTUYECKOU 0€30MaCHOCTH, IIPEICTABICHUN O PAIlMOHAIEHOM
IPUPOJOINOIB30BAHNH, A TAKXKE Pa3yMHOM HCIIOJIb30BaHUU JTOCTUKEHUI



HAyKd W TEXHOJOTUH JUIsl JalbHEHIIEro pa3BHTHS YEJIOBEYECCKOTO
00I11eCTBa;

o IPUMEHSTHh Pa3IUYHBbIE CHOCOOBI paboThl ¢ WHMOpMaIeln (PU3NIECKOro
COIEpKaHUSI C WCIOJBb30BAaHUEM COBPEMEHHBIX HWHOOPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJIb30BaTh COBPEMEHHBIC WH()OPMAIIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, TNEpPepadOTKM U MpeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHON MH(OpMAIK, CTPYKTYpPUPOBAHUS U UHTEPIIPETAIIUN
uH(pOpMaIuK, TOTYYEHHON W3 pa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHANMM3UPOBaTh  MOJNy4aeMyr0  HWH(POpMAlUIO W  OIEHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHWKA HH(POPMAIINH,

o IPOSIBIISITH OpraHU3aIMOHHBIC u MTO3HABATEIILHBIC yMEHUS
CaMOCTOSATEILHOTO  MPHOOPETEHUS  HOBBIX 3HAHMK B  IPOIECCe
BBITIOJIHEHUSI IPOEKTHBIX U Y4eOHO-UCCIIEeI0BATEIbCKUX PaboOT;

epaboTarh B TPYyNIE C UCHOJHEHUEM PA3JIUYHBIX COIUATBHBIX POJICH,
MJIAHUPOBATH PA0OTy TPYMIBI, PAITMOHAIBHO PACTIPECIATh JACSITEIBHOCTh
B HECTAHJIAPTHBIX CUTYaIMIX, aJleKBaTHO OICHWBATh BKJIAJ Ka)KIOTO W3
YYaCTHUKOB T'PYIIIBI B pEHICHUE PAaCCMAaTPUBAEMOU MTPOOIIEMBI;

o POSIBIISITh MOTUBAIMIO K Oyaymieil mpodecCHOHATBHON JESATEIHHOCTU T10
CHEUHUATBHOCTSIM (PU3UKO-TEXHUUECKOTO MPODUIISL.
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2

MMOHUMATh POJIh
¢u3uKy B
3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM,
SKOJIOTHUECKOH,
COLIMAILHOM U
ATUYECKOH chepax
JIeATETLHOCTH
YeJI0BeKa, pOJib U
MecTO (PH3HKH B
COBPEMEHHOM
Hay4HOU KapTHHE

MHUpa

IIpakTrueckas
pabota

Htoro no pazneny

Pa3

nes 2. MEXAHUKA
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2.2
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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2.3

CraTtuka TBEpAOro Tena

butbmoreka [IOK
https://m.edsoo.ru/7f41bf72

24

3aKOHbBI COXpAHEHUS B
MEXaHHKe

10

butmoreka [IOK
https://m.edsoo.ru/7f41bf72

KCIIOJIb3YSI OCHOBHBIE
MTOJIOKEHHS U 3aKOHBI
MEXaHUKH:
OTHOCHUTEIHHOCTD
MEXaHUYECKOT0
IBIDKEHUS, (POPMYITBI
KUHEMATUKH
PaBHOYCKOPEHHOTO
JIBIDKCHUS,
npeoOpazoBaHus
Tlanunes nns
CKOPOCTH U
nepeMelIeH s,
3aKoHEI Hpr0TOHA,
TIPVHITHTT
OTHOCHTEIILHOCTH
I'anmmnest, 3aKkoH
BCEMHUPHOTO
TSATOTEHHMSI, 3aKOHEI
COXpaHEHUS
UMIyJbca U
MEXaHHYECKOH
SHEPTUH.

3aga4

Hroro no pazneny

35

Pazgen 3. MOJIEKYJISIPHAS ®U3UKA

N TEPMOJIUHAMMUKA

31

OcCHOBBI
MOJIEKYJISIPHOKHUHETUYECKO
1 Teopun

15

bu6mmnoreka IIOK
https://m.edsoo.ru/7f41bf7

2

3.2

Tepmonnnamuka. TernaoBbl

20

Bbubmuoreka IIOK
https://m.edsoo.ru/7f41bf7

AHAJM3UPOBATH U
00BICHATD
TEIUIOBBIE
MPOIIECCHI U
SIBJICHHSI, HUCTIOJIB3Y ST

Pemenue
yueOHBIX
NPaKTHKO-
OPHEHTUPOBAHHBI
X 3a1a4



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

€ MalllMHbI

3.3

ArperaTHble COCTOSTHUS
BenrecTBa. ©a3oBEIE
MIEPEXOIBI

14

Bubnnoteka LOK

https://m.edsoo.ru/7f41bf7

2

OCHOBHbIE
nonoxenust MKT u
3aKOHBI
MOJIEKYJISIPHOM
[i)26370 97878
TEPMOJANHAMUKH
(cBsI3b MaBICHUS
U/1eaJbHOTO ra3a co
cpenHen
KUHETUYECKOU
SHEeprueun
TEILIOBOTO
JBIKEHUS U
KOHIIEHTpaIuen ero
MOJIEKYJI, CBSA3b
TEMIIEPaTy Pl
BEIIIECTBA CO
cpenHen
KHUHETHYECKOU
SHEprueun
TETJIOBOTO
JBUKEHUS €r0
YacTHII, CBSI3b
JABJICHUS
HJCaNbHOIO rasac
KOHILIEHTpaIei
MOJIEKYJI U €ro
TEMIIEPaTyPOH,
ypaBHEHHE
MengeneeBa—
Knanelipona,
NIEPBBIN 3aKOH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TEPMOJMHAMUKU,
3aKOH COXPaHCHUS
SHEPTHUH B
TETUTOBBIX
poreccax), Ipu
3TOM HCIOIIE30BaTh
MaTEeMaTHIECKOe
BBIPKCHHE
3aKOHOB, YKa3bIBaTh
YCIIOBUS
MIPUMEHUMOCTHU
ypaBHEHUS
MeunneneeBa—
Knaneiipona.

Uroro no pazneny

49

Paznea 4. JIEKTPOAUHAMMUKA

41

DIIEKTPUUECKOE T0JIe

24

Bubanoteka LLOK
https://m.edsoo.ru/7f41bf72

4.2

IlocTosaHHBII
ANEKTPUUECKUI TOK

24

Bubanoteka LLOK
https://m.edsoo.ru/7f41bf72

4.3

Toxu B Pa3iIMYHBIX CPpEAaAx

Bubnnoteka LLOK
https://m.edsoo.ru/7f41bf72

aHAJIM3UPOBATH U
OOBSICHATH
AIIEKTPUIECKUE
SIBIICHUSI, HCTIOJIB3Y S
OCHOBHBIE
TMTOJIO’KEHUSI ¥ 3aKOHBI
AIIEKTPOIMHAMUKH
(3aKOH COXpaHCHHS
ANIEKTPUYECKOTO
3apsia, 3aK0H
Kyona,
MOTEHIUATBHOCTh
AIIEKTPOCTATHYECKOTO
TIOJIS1, TIPUHIIHTIT
CYTICPIIO3UIIUU

Pemrenne yueOHBIX
MPaKTHKO-
OPHEHTHPOBAHHBIX
3amaq



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

EKTPUIECKHX
HOJIEH, IIPU HTOM
YKa3bIBas yCIOBUS
MPUMEHUMOCTH
3akoHa Kyinona, a
TaK)Ke IMPaKTHYECKH
Ba)KHBIE
COOTHOILICHHSA:
3akoHbl OMa a7
yJacTKa LIenH U JJis
3aMKHYTOU
9NIEKTPUYECKOM 1IETH,
3aKoH J>xoymsi—
Jlenua, npaBuna
Kupxroda, 3akoHbI
®apanes s

AIIEKTPOJTN3A).
Hroro no paznemy 54
Pasznen 5. DU3HUYECKHAMN MPAKTUKYM
NpPOBOAUTDL NpakTuyeckan
uccnepoBaHue paboTa
3aBUCMMOCTH

5.1 @U3NYECKUIN TPAKTUKYM

16

16

04HOM Ppu3nyeckomn
BE/IMYUHBI OT
Apyrom c
NCMNONb30BaHNEM
NPAMbIX
N3MepeHnit, npu
aTOM




KOHCTPYyMpoOBaTb
YCTaHOBKY,
duKcnpoBaTb
pe3ybTaTbl
NoJly4eHHOM
3aBUCUMOCTH
dn3nYecKnx
BE/IMYMH B BUAE
rpadpuKoB c y4éTom
abcontoTHbIX
norpeLHocTen
N3MepeHunii, Aenatb
BbIBObI NO
pesy/sbTaTam
nccnenoBaHus;

J NpoBOAMUTb
KOCBEHHbIE
nsmepeHun
dn3MYECcKnx
BE/IMYMH, MPU 3TOM
BbIGUpaTh
OnNTUMa/bHbIN
MeToA U3MepeHUs,
OLeHUBaTb
abconoTHbIE U
OTHOCUTENbHbIE
norpeLIHoCTU
NPAMbIX 1
KOCBEHHbIX

n3mepeHuni;




. NpoBOAMUTb
ONblITbl NO NPOBEPKE
npeaioKeHHoM
rMnoTesbl:
nNaHMpPOBaTb
3KCMEPUMEHT,
cobupatb
3KCNepUMeHTasIbHY
t0 YCTAHOBKY,
aHann3MpoBaTb
noayyYeHHble
pe3ynbTaThbl U
AenaTb BbIBOA,0
cTaTyce
npeaaoKeHHoM
rmnoTesbl;

o cobnoaatb
npasuna
6e3onacHoro Tpyaa

Hroro no paznemy 16
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO 170 16

YACOB I10 ITPOI'PAMME




11 KJIACC

KoanuecTBo 4yacos JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudpposbIe)
Ne i/ Koutpoabnsie | IlpakTuueckue
NMPOrpaMMbI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. JIEKTPOJINHAMHUKA
but6moreka [IOK
11 MarrurHOE TI01IE 14 https://m.edsoo.ru/7f41c97c
bubmuoreka [IOK
1.2 DNeKTpOMarHuTHas UHIYKIUS 13 1 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 27
Pa3nen 2. KOJIEBAHUW S 1 BOJIHbBI
Bbutmmoreka [IOK
2.1 Mexanunueckue KonebaHus 10 https://m.edsoo.ru/7f41c97c
bubmoreka LIOK
2.2 DJeKTpOMarHUTHBIC KOJIeOaHUs 15 https://m.edsoo.ru/7f41c97c
53 MexaHu4eCcKHe 1 AJIEKTPOMarHuTHhIE 10 1 bu6mmotexa [LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
butmmoreka [IOK
24 Onuia 25 1 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 60

Paznexn 3. OCHOBBI CIEITUAJIBHOM TEOPUY OTHOCUTEJBHOCTHU

3.1

Ocuoser CTO

5

Bubnnoteka LOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3znen 4. KBAHTOBAS ®U3UKA

Bbubnanoteka LLOK

41 KopryckynapHO-BOJIHOBOH AyaIN3M 15
PHYyCKyIAp y https://m.edsoo.ru/7f41c97c
Bubnunorteka LLOK
4.2 duzuka aroma 5 4
https://m.edsoo.ru/7f41c97c
43 ®u3zrKa aTOMHOTO A/Ipa U 3JIEMEHTAPHBIX 5 Bubnunoteka LLOK
' YaCTHUI] https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 25

Pazgen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTbl aCTPOHOMHUU U aCTPOPHU3UKH 12
Hroro no pazneny 12
Paszen 6. PU3HUYECKUAN IPAKTUKYM
6.1 DU3NYECKUI TIPAKTUKYM 16 16
Hroro no pazgeny 16
Pazgen 7. OBOBIIAIOUIEE TIOBTOPEHUE
Cucremarusanus 1 o000IIEeHHE
71 IIPEIMETHOTO COJIEPIKAHUSL U OIIbITa 15
' NEeSITENbHOCTH, TPUOOPETEHHOTO ITPU
n3ydenun kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHNOYPOYHOE INTAHUPOBAHUE

10 KUIACC
KosanyecTBo yacos JIeKTPOHHbIE
Ne Jara nuppoBbIe
Tema ypoxa Kontpoubnbie | IIpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTeJbHbIE
padoThI padoThI
pecypchbl
1 ®dusuka — pyHgaMeHTaIbHas HayKa O 1 Bnubnmnoreka LIOK
pupoae https://m.edsoo.ru/ff0c32e2
5 HayuHblii MeTO/ 1TO3HAHUS U METOBI 1 Bubnnoteka LLOK
UCCIIeIOBAaHUs (PU3HUECKUX SBICHUN https://m.edsoo.ru/ff0c33e6
DKCHEpUMEHT U TEOpHUs B IIpOLIEcCe
3 P pH 5 P 1 Brubnnoteka LOK
no3HaHus npupoasl. Habmonenue n
PHpO A https://m.edsoo.ru/ff0c3508
HKCIEPUMEHT B (PU3HKE
4 CrniocoObl n3MepeHust PU3NIECKUX 1
BEJINUMH
AOCONIOTHAs: M OTHOCUTEIbHAS
5 HOTPEUIHOCTH U3MEPEHUN 1
(bu3HYECKUX BEIUYUH
MonenmupoBanue B pusuke. Posb u
MecTO (PU3UKU B (POPMUPOBAHUHU
5 P . $op . P 1 Bubnnoteka LIOK
COBPEMEHHOW Hay4YHOU KapTUHBI
p Y . p https://m.edsoo.ru/ff0c3508
MUpa, B IPAKTHYECKOHN EATEILHOCTH
mronei
Mexannueckoe npuxkeHue. Cucrema
Bubnnoteka LLOK
orcyeTa. OTHOCUTEIBHOCTD
7 1 https://m.edsoo.ru/ff0c3620
MexaHH4YecKoro aBuxenus. [psamas u
oOpaTHas 3aJ1a4ll MEXaHUKU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

Pannyc-BekTop MaTepuanbHON TOYKH,
€ro IPOCKLUUU Ha OCU KOOPJHHAT.
Tpaexropus. [lepemelenue.
Ckopocts. VX mpoekuuu Ha ocu
KOOpZIMHAT

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c3620

PaBHOMEpHOE NpsAMOSIUHEITHOE
neuxenue. ['padpuueckoe onucanue
PAaBHOMEPHOTO IIPSIMOJINHEWUHOTO
JBHKCHUS

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c372e

10

CrnoxxeHue nepemMenieHui u
ckopocrteil. Pemenue 3amau

11

HepaBHoMepHOE nBUXKECHUE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpamonuHeiHOe IBMXKEHUE C
ITOCTOSIHHBIM YCKOPEHUEM

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c39cc

12

I'paduueckoe onucanue
MIPSIMOJTMHEITHOTO JIBUYKEHUS C
MTOCTOSTHHBIM YCKOPEHUEM

13

CBobOoaHOE najzieHue. Y CKopeHue
CBOOOJIHOTO TaJcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHUS OT
BPEMEHH U UX I'paduKu

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc3be8

14

JIBm>keHue Tena, OpOIIeHHOTO MO
YIJIOM K TOPU30HTY

15

KpuBonnHeliHOE ABHKEHHE.
JIBrKeHUE 110 OKPY>KHOCTH. Y TJI0Bast
Y JMHEWHAas ckopocTs. [lepuoa u
yacToTa. llenTpocTpeMurenpHoe U



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3be8

MOJTHOE YCKOPECHUE

16

Kontposnbnas pabota o reme
"Kunematnka"

17

IIepBeiit 3akoH HproTOHA.
NHueprmanbHble CHCTEMBI OTCUETA.
[Tpunimn oTHocuTenbHOCTH [ anues.
HeunepuuanbHble CHCTEMBI OTCUETA

Bubnnoteka LOK
https://m.edsoo.ru/ffOc3be8

18

Cuna. PaBHonelicTBYOIIIas1 CHIIA.
Bropoii 3akoH HerotoHa. Macca

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc3be8

19

Bzaumoperictue tein. Tpernii 3akoH
Herorona

20

[IpuHUMI Cynepno3uuuu Cuil.
Pemienue 3anay Ha npuMeHEHUE
3akoHOB HproToHA

21

3aKOH BCEMHPHOTO TATOTECHMS.
DKBHUBAJIEHTHOCTb I'PaBUTALIIOHHOM U
MHEPTHOU MacChI

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c3d00

22

Cuna TsKEeCTH U YCKOpEHHE
CBOOOJHOIO NaIeHUs

23

JIBm>keHHE HEOSCHBIX TEJ B UX
MCKYCCTBEHHBIX CITyTHUKOB. [IepBas
KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

25

Cuna tpenust. [Ipupoaa v BUABI CUI
TpeHus. J[BukeHue B KUIKOCTH U
ra3e ¢ y4eToM CHJIbI COITPOTUBIICHUS



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

cpeibl

26

Hasnenue. ['mapocratnyeckoe
napienue. Cuna Apxumena

27

AGCOIFOTHO TBEP0€ TEIO.
[ToctynaTesbHOE M BpamaTeIbHOE
ABUXXCHHUC TBCpI[OI‘O TCJa

28

MOMEHT CHIJIbI OTHOCUTEIBHO OCH
BpalICHU:. IInego cumbl

29

CrnosxeHue cui, NPUIOKEHHBIX K
TBeproMy Teny. LleHTp TskecTu Tena.
VYcioBus paBHOBECHsI TBEPIOTO Tela.
Bunael paBHOBECHs

30

Pemrenue 3amau

31

Kontposnbhas paboTa o teme
"Ilnnamuka. CTaTuka TBEpAoro tena'

32

Nmnynbc MaTepranbHOM TOUKH,
CUCTCMBbI MAaTCPHAJIBHBIX TOUCK.
HeHTp MacCC CUCTEMbI MaTCPUAJIBHBIX
Touek. TeopeMa 0 IBMKEHHUH LIEHTpA
Macc

33

HMmynibe cumbl 1 U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPaHEeHUS
uMItysbca. PeakTuBHOE ABUKEHME

34

MoOMEHT uMITyJIbCa MaTepUaATbHOMN
touku. [IpeacraBnenue o coxpaHeHUN
MOMEHTa UMITYJIbCa B IIEHTPAIbHBIX
MOJISAX

35

Pemenue 3agau




36

Pabora cuibl Ha MajioM U Ha
KOHCYHOM HepeMeH_ICHI/II/I.
I'pacdmuueckoe mpencraBicHe PadOTHI
CHJIBL. MOIIHOCTE CHIIBI

37

Kunetnueckas sneprus. Teopema 06
W3MEHEHNN KHHETUYECKOW DHEPTUU
MaTepuaIbHOU TOYKU

38

[ToreHnManbHBIE U HEMOTEHIUAIBHbBIE
CHIJIBI. HOTGHIII/IaJ'II)HaSI OHEpPru-.
Bropas kocMuueckast CKOpocTb

39

Tpetbsa kocMuueckas CKOpocTb. CBA3b
paboThI HEMOTEHIMATIBLHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPrUun
CUCTEMBI TeJI. 3aKOH COXPAHEHUS
MEXaHNYECKOW YHEPIUH

40

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHeHnue bepHyum 1715 uaeaIbHOM
KHUJIKOCTU

41

KonTponbhas pabota no reme
"3aKoHBI COXpaHEHUs B MEXaHUKe"

42

PazBuTue npencrasieHuii o npupoae
TeI10Thl. OCHOBHBIE MOJIOXKEHUS
MKT. ucdy3zus. bpoynosckoe
JBUKECHUE

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc4dc2

43

CTpOCHI/Ie F8.3006pa3HLIX, KHUIAKUX U
TBECPABIX TECII. XapaKTep ABUOKCHUA U
B3aHMOJICHCTBUS YaCTHUI] BEIeCTBa

44

Macca u pazMepsl MOJIEKYJT (ATOMOB).



https://m.edsoo.ru/ff0c4dc2

Konnuectso Bemectsa. [locTosHHas
ABoraapo

Temneparypa. TemoBoe paBHOBECHE.

45 [Ikana Lenbcus
46 Pemenue 3amau
47 Wneanpupiii ra3. I'a3oBbie 3aKOHEI
48 VYpaBuenue MeHaeneena-
Kitaneiipona. Pemenue 3anau
49 AOcoroTHas TeMInepaTypa. 3aKoH
JanpToHa
50 N3omnporieccsl B naeanrbHOM Ta3e ¢
IMOCTOSIHHBIM KOJUYSCTBOM BEIlIECTBA
I'paduueckoe npeacTaBieHue
51 M30IPOIIECCOB: U30TEPMA, U30X0Pa,
u3obapa
52 OcHoBHoe ypaBHeHue MKT bubnuorexa LIOK
https://m.edsoo.ru/ffOc4fde
53 Pemenue 3agau
CBs13b a0COTIOTHOM TeMIIEPATYPBI
TEPMOJIMHAMUYECKON CUCTEMBI CO Bubnnoteka LLOK
54 CpelHEel KMHETUYECKOW dHEprueit https://m.edsoo.ru/ff0c570e
MOCTYNATEILHOTO TETLIOBOTO
JIBHOKEHHS €€ YaCTHIL
55 O06o001IcHNE U CUCTEMATH3AIIMS
3HaHui no reme "OcHoBel MKT"
56 KonTponbhas paboTta mo teme

"OcuHoBsl MKT"



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c570e

57

TepmonnHamuyeckas cCUCTEMA.
3aganue BHEUIHUX yciaoBuil s T/]
cUCTeMBbl. BHellIHME U BHYTPEHHNE
napameTpsl. [lapamerpsr T/l cuctemsl
KaK CpeJIHUE 3HAYEHUs BEJINYUH,
OMHCHIBAIOIINX €¢ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKHY.
CamonpousBosbHas penakcamus T /]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Mogens naeanbHOro raza B
TEPMOJUHAMUKE. Y CIOBUS
MPUMEHUMOCTHU 3TON MOJIETH

60

VYpasnenue MenneneeBa-Knanelipona
Y BBIpQXKCHUE ISl BHYTPEHHEH
SHEPTUU

61

BrIpaxxeHue 1151 BHyTpEHHEN SHEPT U
OJIHOATOMHOT'0 MJI€aIbHOIO Ira3a.
KBasucrarnueckue 1 HeCTaTUYECKHE
IIPOLIECCHI

62

DnemeHTapHas paboTa B
TEepMOJMHAMHUKE. Brrancienue
paboTsl o rpaduky mporecca Ha pV-
JrarpaMme

63

Temnnonepenaya kak cmocoo
W3MEHEHUs BHyTpeHHeM sHeprun T /]
CHUCTEMBI 0€3 COBEPIIICHUS padOThHI

64

KOHBGKL[I/ISI, TCIUIOIIPOBOAHOCTD,




U3JIy4eHHe

KomunuectBo Tennorel. TemIoeéMKOCTh
Tena. Y IeJIbHast U MOJIsIpHast

65
TEIJTIOEMKOCTH BELIECTBA. Y IeTbHAs
TEIJIOTa CTOPAaHUS TOTUIHBA

66 Pacuet xonuyecTBa TEMIOTHI IPU
Terionepeiaye

67 [TonsiTre 06 agrabaTHOM MpoIiecce.
IlepBbIil 3aKOH TEPMOAUHAMUKU
KonuuecTBo TemnoTsl u paboTta Kak

68 MepBl U3MECHEHUS BHYTPEHHEH
sHepruu T]] cuctembl
BTopoii 3aK0H TepMOJUHAMUKHY 151

69 PaBHOBECHBIX W HEPABHOBECHBIX
npoueccoB. HeobpatumocTthb
MIPUPOIHBIX MPOLECCOB
[IprHIMIIBI AEHCTBUS TEIIOBBIX

70
mamuH. KITJ]

71 MakcumansHoe 3Hauenne KIT/1. Huxkn
Kapno

72 Pemienue 3agau
DKOJIOTHYECKHUE aCTIEKThI

73 MCIOJIb30BaHUS TETIIIOBBIX
nsurareneil. TernoBoe 3arps3HeHne
OKpY>Karolleu cpepl

74 Pemenue 3anau

75 O000111eHNE ¥ CUCTEMATU3ALIHS




3HaHui 1o teme "TepmonrHaMuKa.
Temnnoseie MaminHb!"

76

KonTponbhas pabota o teme
"Tepmoaunamuka. TeniaoBbie
MaIlIUHBI"

77

[TapooOpazoBaHue 1 KOHICHCAIIHS.
Hcnapenue u kunenue. Y nenbHast
TEII0Ta MapooOpa3oBaHUS

78

HacpleHHble 1 HEHACHIIIEHHBIE
napel. KauecTBeHHas 3aBUCUMOCTh
IJIOTHOCTH U IABJIEHUS HACBIILIEHHOTO
rapa oT TeMIIepaTypsbl, UX
HE3aBUCUMOCTh OT 00BEMa
HACBILLEHHOTO Napa. 3aBUCUMOCTh
TEMIIEPaTypPbl KUIIEHUS OT IABJICHUS B
KHUJKOCTH

79

BnaxxnocTs Bo3myxa. AGconmoTHas U
OTHOCUTCIIbHAA BJIAJKHOCTH

80

Pemenue 3agau

81

Tepnoe teno. Kpucrammmuieckue u
aMmop@HbI€ Tesla. AHU30TPOTIHUS
CBOMCTB KpHCTAJUIOB

82

[InaBneHue u KpucTaUIM3aLMs.
VY nenpHas TENI0Ta IUIABICHMUS.
Cybnumarus

83

Jledopmaruu TBEpOTO TENA.
Pactsoxenue u cxxatue. CaBur.
Monyns FOnra. [Ipeaen ynpyrux




nedopmManuit

84

TemioBoe pacMpeHue KUIKOCTEN U
TBEPJBIX T€JI. AHTAPMOHU3M
TEIUIOBBIX KOJIEOaHMl YaCTHI]
BEILECTBA

85

IIpeoOpazoBanue sHEpruu B (pa3oBbIX
nepexonax

86

YpaBHeHHe TEILIOBOro OajaHca

87

Pemenue 3agau

88

IloBepXHOCTHOE HATSKEHUE.
Kanunnspuele siBinenus. JlaBnenue
MO/ UCKPUBJIEHHOM MMOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca

89

O060011eHNE U CUCTEMATHU3AINSA
3HaHUM Mo TeMe "ArperaTHeie
cocrosiHus BelecTBa. Ga3oBbie
nepexonbl"”

90

KonTponbhas pabora no reme
"ArperaTHbl€ COCTOSIHUS BEILIECTBA.
da3z0BbIe IEPEXOBI"

91

DneKTpu3anus Tell U €€ MPOsIBICHUS.
DnekTpuyeckuit 3apsia. J{Ba Buma
AIEKTPUIECKUX 3aPsI0B.
[IpoBoIHUKY, TUIACKTPUKU U
MOJTyIPOBOJTHUKU

92

DneMeHTapHBINA NEKTPUIECKUN
3apsi. 3aKOH COXpaHEHHS
IIEKTPUYECKOTO 3apsaa




93

B3anmopericteue 3apsaoB. Toueunsie
3apsabl. 3akoH Kynona

94

Pemrenue 3amau

95

Onektpuyeckoe noje. Ero nelicteue
Ha DJIEKTPUICCKUE 3aPSIbI

96

Hanpsik€HHOCTD 31€KTPUUYECKOTO
nosst. [IpoGusbiit 3apsa. Jinauu
HaANPSHKEHHOCTH 3JIEKTPUUECKOTO
nossi. OJTHOPOTHOE AIEKTPHUECKOE
nose

97

HOTGHL{H&J’IBHOCTB
QJICKTPOCTATUYCCKOTO ITOJIA. Pasznocts
IMMOTCHIUAJIOB U HAIIPAXKCHUC

98

[ToreHumanbpHas sHeprus 3apsaa B
3JIEKTPOCTATHYECKOM I10JIE.
[ToreHman 3eKTpOCTaTUYECKOT O
T10JIsA

99

CBs13b HANPSIKEHHOCTH MOJISL U
Pa3HOCTH MOTEHITUAJIOB JIJISt
AJIEKTPOCTATHYECKOTO TTOJIS

100

[TpuHIIMD cynieprio3uiuu
ANEKTPUYECKUX TOJIeH

101

Permenue 3agau

102

[Tone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsKEHHOU chepbl

103

[Tone paBHOMEPHO 3apsIKEHHOTO 110
00Bemy mapa. [Tone paBHOMEPHO
3apsHKEHHON OECKOHEYHOM TUIOCKOCTH




HpOBOILHI/IKI/I B OJICKTPOCTAaTUYCCKOM

104
noJie. Y ClIOBUE paBHOBECHS 3apsiiOB

105 JIMDIIEKTPUKH U TTOJTYTIPOBOTHUKH B
ANEKTPOCTATHYECKOM TI0JIC
Konnencarop. D1eKTpoeMKOCTh

106 KOHJIEHCAaTOpa. DNEKTPOEMKOCTh
TUIOCKOTO KOHJIEHCAaTopa

107 [TapannenbHoe coeTUHEHHE
KOHJICHCAaTOPOB

108 [TocnenoBarensHOE COEAMHEHHE
KOHJICHCAaTOPOB

109 OHeprus 3apsHKEHHOT0 KOHJEHCAaTopa

110 Pemenue 3agau

111 JIBr>keHUE 3apsyKEHHOM YaCTULIBI B
OJTHOPO/IHOM 3JICKTPUUYECKOM I10JIe

112 Pemenue 3agau
O06o011IeHrne U cucTeMaTU3alus

113 3HaHUH 110 TeMe "DIIEKTPUUECKOE
noJie"

114 KonTponbhas pabota no teme
"OnekTpuueckoe nojue"
Cua Toka. [IocTosHHBII TOK.

115 VYcnoBus cyniecTBOBaHUS
MOCTOSTHHOTO AJICKTPUICCKOTO TOKA

116 Ncrounvky Toka. Hanpspokenue u
SC

117 3akon Oma i y4acTKa HEMH.




DNeKTpUUECKOoe CONPOTUBIICHNE

3aBHCHMOCTD COIIPOTUBJICHUA
OAHOPOJHOIO IMIPOBOAHHKA OT €TI0

118 JUTMHBI U TUTOIIA/IA TTOTIEPEYHOTO
CeUCHHUS

119 VY nenapHOE CONPOTUBIIEHUE BEILIECTBA.
Pemenue 3agau
[TocnenoBarenyHOE, MapaiebHOE,

120 CMEUIaHHOE COETMHEHUE
MIPOBOTHIKOB
PacueT pa3BeTBICHHBIX

121 anekTpudeckux nenei. [pasua
Kupxroga

122 Pemenue 3amau

123 Pabora snexTpuyeckoro Toka. 3aKoH
Jxoyna —Jlenna

124 Pemenne 3amau
MoIIHOCTb 3JIEKTPUYECKOTO TOKA.

125 TennoBast MOIITHOCTD, BRIACIsIEMas Ha
pesucrope

126 Pemenue 3amau

127 3/1C 1 BHyTpeHHEE CONPOTUBIICHUE
MCTOYHUKA TOKA

128 3akon Oma 1151 TOJTHOM (3aMKHYTO )
BJIEKTPUYECKON e

129 Peenue 3anau

130 MoIHOCTh UCTOYHUKA TOKA




131

KopoTtkoe 3ambikanne

KOHI[CHC&TOp B IICIIN ITIOCTOSIHHOT'O

132
TOKa

133 Pemrenne 3amau

134 Penrenue 3amad mo teme
"[TocTOsIHHBIH A51eKTpUYEeCKuil TOK"

135 Penrenue 3amad mo teme
"[TocTOSIHHBIN ANIeKTpUYECKUil TOK"

136 Pemenne 3ama4 no teme
"[TocTOSIHHBIN A5IeKTpUYEeCKUil TOK"
O000111eH1E U CUCTEMAaTU3aIs

137 3HaHui o Teme "[locTostHHBIM
AIEKTPUUYECKUN TOK"

138 KonTponbhas pabota mo teme
"TIoCTOSIHHBIH JIEKTPUYECKUI TOK"
DneKTpruyecKasi MpOBOAUMOCTh

139 Pa3JIMYHBIX BEIIECTB. DJICKTPUUECKUI
TOK B MeTaju1ax. CBEpXIpPOBOIUMOCTD
DJIEKTPUYECKUH TOK B paCTBOpax U

140 pacruraBax 3JIeKTPOJIUTOB. 3aKOHBI
®dapajnes 1715 SIEKTPOIU3a

141 DnexTpuueckuil Tok B razax. [Inazma

142 DNEeKTPUYECKHM TOK B BAKyyMe.
Bakyymusbie mprOopbl
DIIEKTPUYECKUH TOK B

143 P
MOJTYTIPOBOTHUKAX

144 [TomympoBOTHUKOBBIE IPUOOPEI




145

PU3HYECKUI TPAKTUKYM I10 TEME
"U3mepeHune cuiibl TOKa U
HaAIPSDKEHUS B LENHU IOCTOSTHHOTO
TOKa IPH MOMOIIY aHAJOT'OBBIX
HU(PPOBBIX U3MEPHUTEIBHBIX
puOopoB" uinu "3HaKOMCTBO C
udpoBoit 1abopaTtopueit mo GpusmKe.
[Tpumepsl u3MepeHus PU3NIECKUX
BEJIMYMH IIPU TOMOLIH
KOMIBIOTEPHBIX JaTYUKOB"

146

Du3NYECKUI MPAKTUKYM I10 TEME
"N3ydyeHne HepaBHOMEPHOT O
JBUKEHUSI C LIEJIbIO ONPEIEIICHUS
MIHOBEHHOH cKopocTH"

147

OuU3HYECKU IPAKTUKYM I10 TEME
"N3MmepeHune ycKOpeHus npu
IIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IIBYDKEHNH 110 HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JIBUKECHUN"

148

OuU3nYECKUl MPAKTUKYM I10 TEME
"N3MepeHune ycKopeHusi CBOOOTHOTO
nanenus" win "M3ydyeHue qBuKeHus
Tena, OpPOIIEHHOTO TOPU30HTAIBHO"

149

DuU3NYECKUI MPAKTUKYM I10 TEME
"N3yueHue qBUKEHUS Teja 10
OKPY’KHOCTH C ITIOCTOSIHHOM I10
MOZYJIIO CKOPOCTBIO" WIn




"UccnenoBanre 3aBUCUMOCTH
nepuoza oOpalieHus KOHH4eCKOro
MasiTHHUKA OT €ro MapaMeTpoB"

150

@U3NYECKU TPAKTUKYM 110 TEME
"N3mepeHne paBHOAEHCTBYOIIEN
CHJIBI IPU ABMKEHUU OpycKa 110
HAKJIOHHOM IJIOCKOCTH" WIIH
"[IpoBepka runoressbl o
HE3aBHCHUMOCTH BPEMEHH JIBHKEHUS
OpycKa Mo HaKJIOHHOH MJI0OCKOCTH Ha
3aJaHHOE PACCTOSTHUE OT €r0 Macchl'"

151

DuU3NYECKUN TPAKTUKYM I10 TEME
"UccnemoBanne 3aBUCHMOCTH CHIT
YOPYTOCTH, BOSHUKAIOLIUX B IPYKUHE
U pe3MHOBOM 00paslie, OT UX
nedopmanun" win "Mzydyenue
IBUKCHHSI CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepes3 JCTKUil
O710K"

152

@U3HYECKUI MPAKTUKYM 10 TEME
"N3mepenue koa¢punirenTa TpeHus
10 BEJIMYMHE YTIIOBOI'O
koa(durmenta 3aBucumoctu Frp(N)"
nin "Uccnenosadnue NBUKECHUA
OpycKa 10 HaKJIOHHOH TJIOCKOCTH C
nepeMeHHBIM KOA(QUITHEHTOM
Tpenus" win "M3yuenue 1BUKEHUSA
rpy3a Ha Bayly C TpeHUEM"

153

Pu3HYECKU IPAKTUKYM 10 TEME




"UccnenoBanue ycaoBuil paBHOBECHS
TBEPAOIO TENA, UMEIOLIETO OCh
BpaeHus" unn "KoHnctpyupoBanue
KPOHILTEHHOB U pacyeT CUJI
ynpyrocta" win "U3ydyenue
YCTOWYMBOCTHU TBEPOIO TEa,
HMMEIOIIETO TUIONIaAb ONOpHI"

154

PuU3HYECKU TPAKTUKYM 110 TEME
"N3mepeHne umnyibca Teaa o
TopMO3HOMY yTH" WK "N3mepenne
CUJIBI TATH, CKOPOCTH MOJEIIH
AIEKTPOMOOMJISI ¥ MOIIIHOCTH CHUJTBI
Taru" nian "CpaBHEHUE U3MEHEHUS
UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue coxpaHeHus
UMITYJIbCA TIPU YTIPYTOM
B3auMozeicTeun" uinm "Mamepenue
KMHETUYECKOM SHEPrUU Tea 10
TOPMO3HOMY ITyTH"

155

PU3HYECKUI IPAKTUKYM 110 TEME
"N3yueHune u30TepMHUIECKOrO
nporiecca (peKOMEHI0BaHO
HCIIOJIb30BaHUEe IUPPOBOH
naboparopun)" win "N3ydeHue
M30XOPHOTO Tpoiiecca" uiu
"U3yuenune nzobapHoro mporecca"
nnu "lIpoBepka ypaBHEHUs
cocTOsTHUS"

156

DuU3NYECKU MPAKTUKYM T10 TEME




"U3mepenue yaenbHON
TemioeMkocTu" i "HcciaenoBanue
rpoliecca OCTbIBAHUS BEIIeCTBA" WU
"UccnenoBanue agnabaTHOTO
npouecca" unu "N3ydenue
B3aUMOCBSI3U YHEPTUU
MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBHS
U TEMIIEpaTypbl KUIIEHUS KUAKOCTEHR"

157

@U3NYECKUM IPAKTUKYM I10 TEME
"N3yueHue 3aKOHOMEPHOCTEHN
WcrnapeHus KuJIKocTen" uim
"N3Mmepenue y1enpHON TEIIOTHI
riaBiaeHus Jpaa" uinm "M3ydenue
CBOMCTB HACBIIIEHHBIX N1apOB" WU
"U3mepenne abCOMOTHON BIAKHOCTH
BO3/yXa U OlLIEHKa Macchl apoB B
nomemenun". Msmepenue

K03 pHIIIEeHTA TOBEPXHOCTHOTO
HaTSKEHUS

158

@U3HYECKUI IPAKTUKYM 10 TEME
"HabnroneHue npeBpallieHus YJHEpruu
3apsHKEHHOI0 KOHJIEHCATopa B
SHEPIHUI0 U3TYyUYEHHS CBETOANOA" HIIH
"N3yueHue npoTekaHus TOKa B LEMH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenenenue pazHOCTH
MMOTEHITMAIOB (HAMPSDKEHUS ) TIPU
10CJIe10BATEIbHOM COCAUHEHUI
KOHJIEHCAaTOpOB"




159

PU3HYECKUI TPAKTUKYM I10 TEME
"UccnenoBanrue CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIN
"N3mepeHue yienpHoro
CONPOTUBJICHUSI TPOBOIHUKOB" WIIH
"UccnenoBanre 3aBUCUMOCTH CHITBI
TOKA OT HAIPSDKSHUS IS JTaMITbI
HakaguBaHus"

160

@u3HYECKU IPAKTUKYM 110 TEME
"HabmromeHue amekTponu3a’ i
"U3mepenue 3apsaa 0JHOBAIEHTHOTO
noHa" mnu "HMccrnegoBanne
3aBUCUMOCTH COIPOTUBIICHUS
TEPMOPE3NUCTOPA OT TEMIIEpATyphl"
nnu "CHATHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKU auoaa"

161

PesepBHelii ypok. O6001IeHNE U
CUCTeMaTH3alMs 3HAaHUH 10 TeMe
"Kunemartuka"

162

Peseprubiil ypok. O6001IeHNE 1
CUCTeMAaTH3aIHsI 3HAHUH 110 TEMe
"Tunamuka"

163

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATH3alM 3HAHUH 10 TEME
"CraTtuka TBEpAOro rena"

164

PesepBHelit ypok. O6001ICHHE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"3aKoHBI COXpaHEHUS B MEXaHUKE"




165

PeseprubIil ypok. O60011eHIE 1
CUCTeMAaTH3aIHsI 3HAHUH 110 TeMe
"OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKOM Teopun”

166

PesepBHelii ypok. O6001ICHHE U
CUCTeMaTH3allMs 3HaHUH 10 TeMe
"TepmoauHamuka. TeraoBbie
ManIuHb!"

167

PeseprubIil ypok. O600meHue 1
CHCTEMAaTH3alMs 3HaHUH 110 TeME
"ArperaTHble COCTOSIHUS BEUIECTBA.
®da3oBbIe Iepexoab"

168

PezepBHblil ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 TeMe
"DnekTpudeckoe nojue"

169

PesepBHblit ypok. O00011eHUE U
CHCTEMaTH3alus 3HAaHUH 110 TEMe
"[TocTOSIHHBIH 37IEKTPUUECKU TOK"

170

PesepBHEIit ypok. O000meHNE 1
CHCTeMaTH3alus 3HAaHUH 110 TeMe
"Toku B pa3nInyHbIX cpeaax”

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

170

16




11 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hdara uudpoBbie
Tema ypoka Kontposbnbie | IlpakTnuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTebHbIE
padoThI padoThI
pecypchbl
B3anmopeicTBre NOCTOSHHBIX MATHUTOB U
1 MPOBOJHUKOB C TOKOM. MaruuTHoe mnoJie. 1
['unoTesza Ammnepa
Bekrop MaruuTHOM HHyKIuH. [IprHImn
2 CyNEPIO3ULUU MATHUTHBIX MoJel. JInnun 1
MarHUTHON HHITyKITUU
3 MarsuTtHO€ 110JI€ IIPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
Cuna AMriepa, €€ HalpaBJIE€HUE U MOIYJIb 1
Pemienue 3aqau 1
6 IIpumeHeHne 3akoHa AMriepa. 1
DJeKTpOoU3MepHUTEIbHbIE TPUOOPHI
Cuna JlopeHna, e€ HanpaBJIE€HUE U MOAYJIb.
7 JBr>keHue 3apsHKeHHOW YaCTHUIBI B 1
OJIHOPOJTHOM MarHUTHOM TI0JIE
Pemenue 3anau 1
Pa6ora cunbl Jlopenna 1
10 Pemenwne 3amau 1
1 MarsuTHOE 110JI€ B BEILIECTBE. 1
deppoMarHeTHKH, Mapa- U JuaMarHeTHKH
12 OcHOBHBIE CBOICTBA (heppOMarHETHKOB. 1




[Tpumenenue peppoMarHeTHKOB

13 Penrenne 3amad mo reme "MarautHoe nose"

14 Penrenne 3amau mo teme "MaruutHoe mnose"

15 SIBieHue 3MEKTPOMAarHUTHON UHAYKIIHUU.
[ToTox BeKTOpa MarHUTHON MHAYKLIUU

16 OJ1C uHIyKITUU

17 3aKOH 37IEKTPOMArHUTHON UHAYKIIUU
®dapanes

18 Buxpesoe anextpuueckoe nojue. Toxku Oyko

19 OJIC MHAYKINUH B IBUKYIIUXCS
MIPOBOTHUKAX

20 Pemenue 3anau

21 [Tpasuio Jlenia

99 WuayktuBHOCTh. KaTyilika HHIyKTUBHOCTH
B IS IIOCTOSTHHOI'O TOKA

93 SBnenue camounykuun. IC
CaMOWHIYKIIUU

24 DHeprus MarHuTHOTO TOJIS KATYIIKH C
TOKOM. DJIEKTPOMArHuTHOE 1OJjie

25 Pemenue 3anau

26 O00011eHHEe 1 cUCTEMATH3AlNs 3HAHUH 10
Teme "DJIeKTpoJuHaMuKa"

97 KunemaTtnueckoe 1 TMHAMHYECKOE
OIIMCaHMeE KoJIeOaTeIbHBIX BMKEHNHN

o8 KoHnTtposnbhas pabora 1o reme

"OnekTpoauHaMuka"




Konebarenpuas cucrema. CBOOOIHBIE

29
koneOanus. ['apmMoHnueckue KoneOanus
DHepreTHyeckoe onucanue. BerBo

30 JUHAMHUYECKOTO OMTUCAHUS TAPMOHHYECKUX
Kosie0aHui U3 UX SHEPreTHIECKOro 1
KMHEMaTUYEeCKOTO OMUCAHUS

31 Awmriutyza u ¢asa konedanui
[Tepuron u yactora konebanwii. [Tepuon
MaJIbIX CBOOOIHBIX KOJIeOaHUI

32 MareMatnueckoro mastHuka. [lepuon
CBOOOIHBIX KOJI€OaHUI MPYKUHHOTO
MasiTHHKA

33 3aryxatomue konebanus. BeiHyx 1eHHbIE
KoneOanus. Pesonanc

34 ABToKONCOaHUS

35 Pemenwne 3anau

36 VYpoxk-koHpepenuus "MexaHudeckue
Kosie0aHus B My3bIKaJIbHbIX UHCTpyMEHTaxX"

37 O060011eHHEe ¥ cCUCTEMAaTU3aIUs 3HAHUH 110
teme "Mexanundeckue koaebaHus"

38 DNeKTpOMarHuTHbBIE KOJIeOaHusI.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYAbI

39 3aps/ia KOHAeHcaTopa ¢ aMIUTUTY 10 CHJIBI
TOKa B KOJIEOATEIILHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUHU B UACATILHOM

KOJIe0aTeIbHOM KOHTYPE




3aryxaromue 3JIeKTpPOMarHuTHbIE

41 KoJjeOaHus. BeiHyK/1eHHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMsI

42 [IepemenHsbIl TOK. Pe3ucTop v KOHIEHCATOP
B LICTIA NTIEPEMEHHOT'O TOKa

43 Karyimka "HAyKTUBHOCTH B LIETTH
MEPEMEHHOT0 TOKa

44 3akoH OMa JJ1sl SIEeKTPUUECKOM Lenu
MEPEMEHHOT0 TOKa
MomHOCTh NEPEMEHHOTO TOKA.

45 AMIUTMTYTHOE U JIEHCTBYIOIIEE 3HAUCHHE
CHUJIBI TOKA U HAIPSIKEHUS

46 Pe3onaHC B 2JIEKTpUYECKOM HEeTH

47 Pemenue 3anau
WneansHbiil Tpanchopmarop.

48 [Ipou3BoACTBO, IEpEada i NOTPEOICHHE
AIEKTPUIECCKOMN SHEPTUU
DKOJIOTHYECKHE PUCKH MPU TTPOU3BOICTBE

49 anexTposHepruu. KynbTypa ucnonbp3oBaHus
AJIEKTPOIHEPTUH B TIOBCETHEBHOM JKU3HU

50 Pemenne 3amau

51 Pemenne 3amau

59 O0001eHne 1 cucTeMaTH3aIus 3HAHUH 110
TeMe "DJeKTpoMarHuTHbIe KojiebaHus"

53 Mexanndeckre BOJHBIL. XapaKTEPUCTUKN

MCXaHHNYCCKHX BOJIH

54

CBolicTBa MEXaHHYECKHUX BOJIH




55

3BYyK. XapaKkTEepUCTUKU 3ByKa

Nudpassyk u ynerpasByk. lllymosoe

56 .
3arpsi3HEHUE OKPY KaIoIIEeH cpebl

S57 Pemenne 3anau

58 DJIeKTpOMarHuTHbIC BOJIHBL. M3mydyeHue
AIIEKTPOMArHUTHBIX BOJH

59 DHeprust 31eKTPOMarHUTHBIX BOJIH.
CBo¥CTBA DJIEKTPOMATHUTHBIX BOJTH
[IIxana 37€KTPOMArHUTHBIX BOJIH.

60 [TpuMeHeHHe AIeKTPOMArHUTHBIX BOJTH B
TEXHUKE U OBITY
[TpUHIUIIBI PaTUOCBSI3H U TEIIEBUICHHUS.

61 Panuonokanusi. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPY KAIOLIeH cperbl

62 Kontposnbnas pabora no reme "Konebanus
Y BOJIHBI"

63 CaeT. 3aKOH NPSAMOJIUHENHOTO
pacnpoCcTpaHeHus CBETa

64 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO pacIpOCTpaHEHUS CBETa

65 Ortpaxenue ceta. [lmockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipenomnenue cBeta. AOCOTIOTHBIN U
OTHOCUTEIILHBIN TOKA3aTelb MPEIIOMIICHUS.

66 [TonHOE BHYTpEHHEE OTpaKEHUE.

IIpenenbHbIi Yo MOJIHOTO BHYTPEHHETO
OTPaKEHUS




Pemrenne 3aaa4 Ha MIPUMCHCHUC 3aKOHOB

o7 OTpPaXXCHUS U TIPEIIOMJICHUS CBETA

68 Xop mydeit B npusme. [{ucniepcus ceera.
CrnoxxHbli cocTaB 6esoro certa. LpeT

69 JInn3bl. OKYyCHOE PACCTOSHUE U
ONITUYECKAsl CUJIA JINH3BI

20 ITocTpoenne n300paxeHNUi B IMH3AX U UX
cucTteMax. YBeJlIU4YeHHUe JTUH3bI
Pemenue 3aau Ha mocTpoeHue

71 n300pakeHU, 10JTy4aeMbIX C TOMOLIbIO
JIMH3

72 ['ma3 kak onTHYeckas cucteMma

73 Pemenne 3amau. [Ipenensr npuMeHUMOCTH
reOMEeTPUYECKOI ONTUKU

74 CKOpOCTh CBETa M METOJIBI €€ M3MEPEHHUS

75 Hucnepcus ceera

76 Wutepdepennys ceera

77 KorepeHTHBIE HICTOUHUKH. Y CIIOBUS
HaOJII0/ICHNSI MAKCUMYMOB 1 MUHIMYMOB

78 Pemenue 3agau

79 [Tpumenenne nHTEpHEPEeHIINN

80 Judpaxius cBeta

81 JudpaxuuonHas pemierka. Y cioBue
HaOJIIOICHNS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3anau

83 [TortepeYHOCTH CBETOBBIX BOJIH.




[Tonsipusanus ceera

84 Pemrenue 3amau 1

85 CBeTOBbIE SIBJICHUS B IPUPOJIE

86 O0001IeHHEe 1 CHCTEMATH3aIUs 3HAHUH 10 1
teme "Onrtuka"

87 KoHnTtponbHas pabota o teme «OnTrka» 1
['paHuUIBl IPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOAMHAMUKH 1 1
MPUHIAIT OTHOCHTEIIBHOCTH

89 [ToctynaTel crienuanbHON TEOPUU 1
OTHOCHUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[Tpeobpa3zoBanus Jlopenna. YcinoBue

90 IpUuMHHOCTU. OTHOCUTENIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe]IJICHUE BPEMECHHU H
COKpAIIICHUE JUTHHBI

01 DHeprusi ¥ UMITYJIbC PEIIITHBUCTCKOM 1
YaCTHIIBI

92 CBsi3b MaccChl ¢ SHEPTUEH U UMITYITLCOM 1
PENATUBUCTCKON YaCTULIbI. DHEPTHUS MOKOSA

93 PaBHOBECHOE TEILIOBOE H3ITyUCHHE 1

94 BostHOBBIE CBOIICTBA YaCTHIL 1

95 3akoH cMmeleHusa Buna 1

96 I'unores3a M. [1nanka o kBaHTax. @OTOHBI 1

97 DHeprus v UMITyJIbC POTOHA 1

08 ®otorddext. OnbiTol A. I'. CTonerona. 1

3akoHsb! potodddexra




VYpaBuenue DiiHmrelina 11 GoTtosddekra.

9 "Kpacnas rpanuna" ¢potodddexra

100 Jasnenwne cera. Onbitel 1. H. JIeGenesa
Bounbl ae bpoitns. Jliinaa BoJIHBI e

101 Bpoitst u pazmepsl 00,1aCTH JTOKATH3AUN
JIBKYIIEHCS 9aCTHIIBI

102 KopnyckynsipHO-BOIHOBOH Jyann3m

103 Hudpakiius 31eKTpOHOB HAa KpUCTAILIaX
Crieun¢uka usMEpeHU B MUKPOMHUPE.

104 CooTHOIIIEHUS HEOTIPEACIICHHOCTEN
[efizenbepra

105 Pemenwne rpaduueckux 3amaq

106 Pemenue pacueTHbIX 3a/1a4
Kontposnbhas pabota no remam: "OCHOBBI

107 CTO", "KopnyckyJsipHO-BOJIHOBOM
Tyanu3m"

108 OnbITHI 110 UCCIIEAOBAHUIO CTPOCHHUS aTOMA.
[TnanerapHas mozens atoma Pesepdopaa

109 IToctynarts! bopa

110 Bunel ciektpoB. CiekTp ypOBHEN 3HEPTUU
aToma BOJ0poja

11 CroHTaHHOE U BBIHYX/ICHHOE U3TyUeHHUE
cBeTa

112 Jlazep
Hyxnonnas mozens siipa I'eiizenGepra-

113 NBaneHko. 3apsi1 1 MacCoBOE YUCIIO Sapa.

M3oTomnel. PannoakTUBHOCTE




114

3aKoH paJoaKTUBHOIO pacnajaa. CBolicTBa
MOHU3UPYIOLIEro U3iydeHus. Biausaue
PaarOaKTUBHOCTH HaA JXUBBIC OPraHU3MBI.
Jo3umerpus

115

DHeprus CBsA3U HYKIJIOHOB B szipe. S nepHbie
cunbl. JledekT macchl snpa. SnepHsie
peakmuu. SnepHsie peakTopsl. [Ipo6iaemsr
YIIPaBJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUS AJIEPHOI
SHEPreTUKU

116

Meroasl perucTpaly U UCCIEA0BaHUS
JJIEMEHTapHbIX YacTUL. PyHIaMEHTAJIbHbIE
B3aUMOJIeNCTBUA. baproHbl, ME30HBI U
nenrtonsbl. [IpeacraBnenune o CtanaapTHOM
Mozenu. KBapk-TiitoOHHas MOZEIIb apOHOB

117

®dwusuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas MaTepus U TEMHast
sHeprus. EquHcTBO M3ndeckoit KapTHHBI
Mupa

118

DTarnbl pa3BUTHS ACTPOHOMUH. 3HAUYCHUE
aCTPOHOMHU

119

[TpuMeHUMOCTD 3aKOHOB (PUBHKH JJIS
00BSICHEHUS TPUPOABI KOCMHUECKHUX
00BEKTOB. MeTOIbI aCTPOHOMHUYECKHIX
HCCIICIOBAHUI

120

COBpeMeHHBIC OIITUYCCKUEC TCICCKOIIHI,
pPaaruoOTCICCKOIIbI, BHeaTMOC(I)epHaH
aCTpOHOMUA




121

Bun 3Bé31H0T0 HeOa. Co3Besnus, sipKue
3BE3/IBI, INIAHETHI, UX BUANMOE JIBIKCHHE

122

Comnreunas cucrema. Comarte. ComHeuHas
akTUBHOCTb. McTounuk sneprun ConHila u
3BE31

123

3BE3/1bl, X OCHOBHBIE XapAKTEPUCTUKH.
Juarpamma "criekTpajibHbIN KJ1acc —
CBETUMOCTD"

124

3Be3,I[BI TJIaBHOM ITOCT CIOBATCIIbHOCTHU

125

BuytpenHnee ctpoenue 38¢371. CoBpeMEHHBIE
NPEJCTABICHUS O IPOUCXOKACHUU U
sBosrrori COJTHIIA U 3BE3. DTaIlbl )KU3HU
3BE3]

126

Muineunsiii [yt — Hama ["anaktuka. Tunsl
rajakTuk. YepHbIC IBIPHI B SIAPAX TAIAKTUK

127

Bcenennas. Pacmupenue Beenennoit. 3akon
Xa60ma. Teopust bonbiioro B3pbIBa.
PenukroBoe u3nyuyeHue

128

MacurraGHas ctpykrypa BeeneHHoid.
MertaranakTuka

129

Hepeniennsle npo0aeMbl aCTPOHOMHUH

130

Ou3nyecKuil MPaKTUKYM I10 TEME
"UcciaenoBanue MAarHUTHOTO OIS
IMOCTOSTHHBIX MarHUTOB'" WIIH
"HccnenoBaHue CBOMCTB
¢deppomarnetrkoB" win "HccnenoBanue
JIEWCTBUS IOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"




131

@U3NYECKUI PAKTUKYM I10 TEME
"N3mepenue cuisl AMnepa win "U3ydenue
3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA"
nin "OnpeneneHne MarHUTHOW WHYKLIAN
Ha OCHOBE U3MEpeHMs cuiibl Ammepa”

132

DuU3NYECKUI MPAKTUKYM IO TEME
"HUccnenoBaHue SBICHUS
AJIEKTPOMATHUTHON MHAYKIMU'" WIN
"OnpeneneHne HHIYKIUNA BUXPEBOTO
MarHUTHOTO HOoJIs"

133

@U3NYECKUM IPAKTUKYM I10 TEME
"UccnenoBanue siBNEHUS CAaMOMHTyKIMU"
nu "COopKa MOJIEIH JIEKTPOMAarHUTHOTO
reHeparopa"

134

PU3NYECKUN MPAKTUKYM 10 TEME
"U3mepenue neproa CBOOOTHBIX
KoJie0aHU HUTSTHOTO U MPYKHUHHOTO
MasiTHUKOB"

135

@U3NYECKUM IPAKTUKYM 10 TEME
"IIpeobpa3oBaHue YHEPTUHU B IPYKHUHHOM
MasiTHUKE"

136

OuU3NYECKUI MPAKTUKYM TI0 TEME
"UccnenoBanne nepeMeHHOr0 TOKa Yepe3
MIOCJIEIOBATEIBLHO COEITMHEHHbBIE
KOHJIEHCATOP, KaTyIIKy U Pe3UcTop” wim
"UccnenoBanue pabOThl HICTOYHUKOB CBETA
B LIETIH [TIEPEMEHHOT0 TOKa"

137

PU3NYECKUN IPAKTUKYM I10 TEME




"N3yueHune napamMeTpoB 3ByKOBOW BOJIHBI"

138

OU3NYECKHUI TPAKTUKYM I10 TEME
"N3mepeHune nokaszaTelis peIoMIICHUS
crexua" win "loxydenne nzo0paxxeHus B
CUCTEME M3 IIJIOCKOTO 3epKajia v JIUH3bI"

139

OU3NYECKUI IPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha MpuMepe
KUIKUX TUH3)" win "V3mepenue
(OKYCHOI'O pacCTOSIHUSI pacCEUBAIOIINX
uH3"

140

PU3NYECKUM PAKTUKYM I10 TEME
"Habmonenue qudpakiiuy, nHTephepeHnu
U moJiipu3anuu ceera'

141

DU3NYECKUM IPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o poTtorpadusim
TPEKOB 3apPSKEHHBIX YACTUL] B MATHUTHOM
mose)"

142

PuU3nYeCKUil MPAKTUKYM I10 TEME
"N3mepenue nocrosiHHOM 1 I1anka Ha
ocHOBe uccaenaoBanus Gororpdexra” nam
"UccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepes3 CBETOMO 1 OT HaIpsiKeHus"

143

PU3NYECKUI PAKTUKYM 10 TEME
"UccnenoBanue crieKTpa pa3peskeHHOro
aTOMapHOI0 BOJOPOJa U U3MEpPEHUE
nocTostHHOM Punbepra”




144

PU3NYECKUI PAKTUKYM 10 TEME
"UccnenoBanue painoakTUBHOTO (hOHA C
MCIIOJIb30BAaHUEM JI03UMETpa" WIH
"N3yuyeHue nornomieHus: 6era-4acTuil
amroMHuHIEM"

145

DuU3NYECKUI MPAKTUKYM IO TEME
"HaOsroneHus 38€31HOT0 Heba
HEBOOPYKEHHBIM IJTa30M C UCTIOIH30BaHUEM
KOMIIBIOTEPHBIX MPUIOKCHHUN JIS
oTpeIeNIeHUs MOJ0KEHNS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3us CeBepHOro NoayLapus 1 ipkue
38&3461" min "HaOmroneHus B TEJIECKOI
JlyHbI, IIaHET, TYMAHHOCTEH U 3BE3AHBIX
CKOITICHUI"

146

O0001IeHHEe U CUCTEMATH3AITUS 3HAHUH.
PoJib (M3HMKHN 1 aCTPOHOMHUU B
SKOHOMMYECKOMH, TEXHOJIOTUIECKOM,
COLIMAIBHOM M 3THYECKO# chepax
JIeITeIIbHOCTH YejIOBeKa

147

O00011eHrEe U CUCTEMATH3AI1s 3HAHMIM.
Posib 1 MecTo (hPM3HKYU U ACTPOHOMUH B
COBPEMEHHON Hay4YHOHN KapTUHE MUpa

148

O0001eHne U cHCTEMAaTH3AIIHS 3HAHMI.
Posib pusuyeckoit reopun B GOpMUPOBAHUN
IpEeACTaBICHHI 0 (PU3MUYECKON KapTHHE
MHUpa, MECTO (PU3HUECKON KapTHHBI MHpa B
00IIIeM PSITy COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX TPEJICTABICHUMN O MPUPOJIC




O0001IeHNE U CUCTEMATHA3AIINS 3HAHUH 110

149 " n
teme "KunemaTnka

150 O06001IeHHe U CUCTEMATHU3ALUS 3HAHUI 10
teMe "Kunematnka"

151 O00011eHNEe U CUCTEMAaTH3aIUs 3HAHUH 110
teme "lunamuka"

152 O000I11IeHE U CUCTEMATH3aIIMs 3HAHUH 110
teme "CraTHKa TBEpAOoro rena”

153 O0001IeHne 1 cHCTEMATU3AIINS 3SHAHUH 10
TeMe "3aKOHbI COXPAaHEHHS B MEXaHUKeE"
O000111eHHEe U CUCTEMATH3AIM 3HAHUH 10

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU
teopun"

O06001IeHNEe U CHCTEMATH3ALUS 3HAHUI 1O

155 teMe "Tepmonunamuka. TennoBbie
MaIuHb!"

O06001IeHNe U CUCTEMATHU3ALUS 3HAHHI 10

156 TeMe "ArperaTtHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPeXoab"

157 O0001IeHne 1 cUCTEMATU3AINS 3HAHUHN 110
Teme "DnekTpuyeckoe mnose"

158 O0001IeHne 1 cUCTEMATU3AIINS 3HAHUHT 110
teme "[loCTOsTHHBIN 3JEeKTpUUECKUM TOK"

159 O000I11IeHNE U CUCTEMAaTH3aIIMs 3HAHUH 110
teMe "Toku B pasnnyHbIx cpeaax”

160 OO000I11IeHHE U CUCTEMATH3aIIMs 3HAHUH 10

TeMme "MarautHoe moie"




161

PesepBubIil ypok. O6006111eHIE 1
cUCTeMaTH3allysl 3HaHUH 110 TeMe
"DneKkTpoMarHuTHasA UHAYKIUA"

162

PesepBHbIit ypok. O6001mIeHUE 1
CUCTEMATH3AIMS 3HAHUI I10 TEME
"Mexannyeckue koiaeOanus"

163

PeseprubIil ypok. O6001IeHIE 1
CUCTEeMaTH3aIHs 3HAHUH 110 TeMe
"DeKTpOMarHuTHEIE Kojiebanus"

164

PeseprubIil ypok. O6001eHIE 1
cucTemMaTH3alus 3HaHUil 110 Teme
"MexaHUUYECKUE U 3IIEKTPOMarHUTHBIE
BOJIHBI"

165

PesepBHrlit ypok. O6001IeHNE 1
cucreMaTu3anys 3Haguit mo reme "Onruka"

166

PesepBHblit ypok. O6001IeHNE U
cucTeMaTu3anus 3HaHui 1Mo TeMe "OCHOBBI
CTO"

167

PeseprubIil ypok. O6001IeHNE 1
cucTeMaTH3alys 3HaHUH 10 TeMe
"KopnyckynsipHO-BOJTHOBOM qyannu3m"

168

PesepBubIil ypok. O600111eHIE 1
CUCTEMATHU3aLM 3HAHUI 110 TeMe "DPu3znka
aToma"

169

PesepBHeIit ypok. O600IICHHE 1
cucTeMaTHU3alMa 3HaHUH 110 TeMe " Du3uka
ATOMHOTO SIpa U JIEMEHTApHBIX YyacTul"

170

PeseprubIil ypok. O6001IeHNE 1




CUcTeMaTu3sanus 3HAHUH 110 TEME
"DnemMeHThI acTpoPu3uKu"

OBLIEE KOJIMYECTBO YACOB 10
[NPOI'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

®wusuka 10 kn/ bazoBerit u yriyosnennsiit ypouu. Msikumes ['.51., Byxosues b.b.,
Couxuii H.H./ mon penakuueit [lappentoeroit H.A.. M:IIpocBemenne 2023 r.
®uzuka 11 k1/ bazoBblit u yrinyonenHsiid yposau. Msikuiues ['.5., byxosues b.b., Yapyrun

B.M../ non penakuueii [lapdentreBoit H.A.. M:IIpocsemienue 2022 r.

METOAUYECKHUE MATEPHAJIBI JIUIAA YUUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU HUHTEPHET

bubmmoteka [JOK
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