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HOACHUTEJIBHAS 3ATIMCKA

[Tporpamma no gu3uke Ha ypoBHE CpeHEro o01ero oopazoBaHus pazpadboTaHa Ha
OCHOBE IOJIOKEHUI U TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHON
nporpammsl, nipeactaBiieHHbIX B PI'OC COO, a takxke ¢ yuéroM ¢eaepanbHon padoueit
nporpaMmMbl Bocriutanusa U Konuenuuu npenogaBanust yueOHoro npeamera «@u3nka» B
oOpa3oBaTenbHbIX opranmzanusx Poccuiickoil ®enepauuu, peaan3yrolIMX OCHOBHBIE
o0Opa3oBaTebHbIE TPOTPAMMBI.

[Iporpamma 1o Qu3uke ompenenseT o0s3aTeIbHOE MPEIMETHOE COJepKaHue,
YCTAHABIMBAET PEKOMEHAYEMYIO IOCIIEIOBAaTEIbHOCTh HM3YYEHHUS] TEM U DPa3AeiioB
y4eOHOro mpeaMera ¢ y4ETOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKU
y4eOHOro IMpoiiecca, BO3pacTHbIX ocoOeHHOCTel oOyvarommxcs. [IporpamMmma no dusmuke
TAET MPEeICTAaBIEHUE O LIENAX, COJIEP)KAHUU, OOIIEeH CTpaTeru 00y4YeHusl, BOCOUTaHUS U
pa3BUTHUSL 00yYaloOlUXCsl CpeAcTBaMu yueOHoro mpeamera «Puszuka» Ha yriayOoaéHHOM
YpOBHE.

Wzydenne kypca (GU3MKK yriayOJIEHHOTO YPOBHS MO3BOJISIET PEaM30BaTh 3a/layl
npodeccuoHaNbHONW OPUEHTALlMU, HAIPABJIEHO HAa CO3/JaHMUE YCIOBHUW ISl MPOSBICHUS
CBOMX WHTEJJIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM O00ydaroummcs,
KOTOphIE  HEOOXOIMMBI Il  MPOJOJDKEHHS ~ 00pa3oBaHHMS B OpraHU3aIUsAX
npodeccruoHaNbHOI0 00Pa30BaHUS 110 PAIUYHBIM (PU3UKO-TEXHUUECKUM U UHKEHEPHBIM
CHEUATBHOCTSIM.

B nporpamme mo Qusuke omnpenensroTcs IIaHUPYEMbIe PE3yJIbTaThl OCBOCHUS
Kypca (Qu3MKu Ha ypOBHE CpeAHero oO0mero o0pa3oBaHUS:  JHYHOCTHBIE,
MeTanpeIMeTHbIE, TpeIMETHbIE (Ha yriyOonéHHoM ypoBHeE). HayuHo-MeTononornueckon
OCHOBOM JJ1 pa3pabOTKK TpeOOBaHUM K TMYHOCTHBIM, METANIPEAMETHBIM U MIPEIMETHBIM
pe3yapTaTaM OOy4YarolIUXCs, OCBOMBIIUX NPOTpPaMMy IO (HU3UKE Ha YPOBHE CpPEIHETrO
obmrero o6pa3oBaHus Ha yrayOJEHHOM YpOBHE, SIBISETCS CHUCTEMHO-AESITEIbHOCTHBIN
MOJIXO/I.

[Tporpamma no gu3suke BKIOYAET:

IUTAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (DPU3MKH Ha YriayOJEHHOM ypOBHE, B
TOM YHCJIe MPeAMETHBIE PE3YJIbTATHI 110 ToAaM 00yUEHUS;

coziepkanue yueOHoro npeamera «Pu3nkay 1o rogam o0ydeHusl.

[Tporpamma no pusrke uMeeT MPUMEPHBIN XapakTep U MOXKET OBITh HCIOJIB30BaHA
yUUTEIAMU (PU3HUKY JI1 COCTABIICHUS CBOMX pabOUYuX MPOTrpamM.

[Iporpamma mo ¢u3KMKe HE CKOBBIBAET TBOPYECKYI0 WHUIMATHBY YUHUTENEH U
IPEIOCTABIISIET BO3MOXHOCTH JJIs PEaU3allii Pa3IMUHBIX METOAUYECKUX IMOJIXOJ0B K
NpernojaBaHuio  (QU3MKKM Ha YrayOJNEHHOM ypOBHE TIpU YCJIOBUM COXPAaHEHUs
00s3aTeNIbHOM YacTu coliep KaHusl Kypca.

dusnka Kak Hayka O Hambosee OOIIMX 3aKOHAX MPUPOIBI, BBHICTYHAs B KadeCTBE
y4eOHOro mpeaMeTa B IIKOJEe, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHH 00
okpyxatouieM wmupe. IkonapHBIA Kypc (QU3MKM — CHCTEMOOOpaszyrolmui A
€CTECTBEHHO-HAYUHbIX Y4E€OHBIX MPEIMETOB, MOCKOJbKY (DU3MUYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIECCOB W SBJICHUW, W3y4aeMbIX XHMHEH, Ouonorued, Qu3ndeckoi
reorpadueit u actpoHommuei. Mcronp3oBaHWE W AKTUBHOE MPUMEHEHUE (U3MUECKHUX
3HaHHUM OMpeeNniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTUN B chepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHHUA KOCMOCA, TOJIYyYEHUS HOBBIX MAaTEpUasoB C
3aJlaHHBIMH CBOMCTBaMH. M3yueHue (pU3MKKM BHOCUT OCHOBHOU BKJIA] B (hOPMHpPOBAHUE



€CTECTBEHHO-HAy4YHON KapTHUHBI Mupa oOydaromierocsi, B (opMHUpOBaHUE YMEHUI
NPUMEHSITh HAYYHBIA METOJI TO3HAHUS MTPH BBHIMIOJTHCHHH UMH YI€OHBIX UCCIICI0BAHUA.

B ocHoBy kypca pu3uku Ha ypoBHE CpEeIHETO OOIIero o0pa3oBaHUs MOJIOKEH P
u7ieil, KOTOpbIE MOYKHO pACCMATPHUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUS.

Hoesa wuenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJCPXHUT MaTepuanl W3 BCEX pas3felioB (HU3WKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoesn zenepanuzayuu. B cooTBeTCTBUM C HEll MaTepual Kypca Gu3nku oObeAMHEH
BOKpYr (¢u3uueckux Teopuid. Bemymwmm B Kypce sBusieTcs  (HOpMHpOBaHUE
MIPEJICTABICHUI O CTPYKTYPHBIX YPOBHIX MaTE€PHH, BEIIECTBE U TOJIC.

Hoea zymanumapuzayuu. EE peanuzanus mnpearnojaraeT HUCIOJIb30BaHHUE
I'YMaHUTapHOTO MOTEHIMANa (PU3NIECKON HAYKH, OCMBICIIEHUE CBA3U Pa3BUTHUS (DU3UKHU C
pa3BUTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYCCKUMH, HPABCTBCHHBIMU U
AKOJIOTMYECKUMHU MPpoOIeMaMu.

Hoes npuxnaonoit nanpaenennocmu. Kypc ¢usuku yriayOn€HHOTO YpOBHS
MPEIoIaracT 3HAKOMCTBO C MIIUPOKHM KPYIOM TEXHHUYECKHX M TEXHOJOTHYECKUX
IIPUWIOKEHNM M3YyYECHHBIX TEOPHM W 3aKOHOB. [Ipm 3TOM paccMaTpuBarOTCS Ha YPOBHE
oOIIUX MpeICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoesa IKkonozuzayuu  peanu3yercs IOCPEICTBOM  BBEICHUS  DJIEMEHTOB
COJIep)KaHMsI, TTOCBAMIEHHBIX HKOJIOTHUYECKUM TMpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE
CBS3aHBl C pa3BUTHEM TEXHUKM M TEXHOJOTHH, a Takke O0OCyxIeHHs mpoliaem
paIMOHAIBFHOTO MPUPOIOTIOIB30BAHMUS U HKOJIOTMUECKON Oe30MacHOCTH.

OcBoeHne cojepkaHus MPOrpaMMbl MO (PU3UKE AOMKHO OBITH MOCTPOCHO Ha
NPUHIMITIAX CUCTEMHO-JEATEIBHOCTHOTO moaxona. Jlmst ¢usukm peanm3amus 3ITHX
NPUHIMIIOB 0a3upyeTcss Ha UCIHOJIB30BAHUHM CAMOCTOSITENIBHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHicTBYIOMIEro ¢akropa yueOHoro mpouecca. s yriyonéHHOTO ypOBHS —
TO CHCTEMa CaMOCTOSITEIBHOTO  YYCHHUYECKOTO JKCHEPUMEHTa, BKIIOYAIOIIETO
dbpoHTaNbHBIE YUEHUUYECKHUE OMBITHI MPU M3YYSCHHUH HOBOTO MaTepualia, J1abopaTOpHbIE
paboTel W paboThl TpakTUKyMma. [Ipu ATOM BO3MOXHBI JBa CHocoba peaau3anuu
¢duznueckoro npakTukyma. B nepBom ciiydae mpakTUKyM HpOBOAMTCS MO0 B KoHIE 10
u 11 xmaccoB, 1160 MOCIE MEPBOTO U BTOPOTO MOJTYTOAMM B KaXXJIOM M3 ITUX KIIACCOB.
Brtopoii crioco6 — 310 uHTErpanus padoT MpakTUKyMa B CUCTEMY JTa0OpaTOPHBIX padoT,
KOTOpBIE TIPOBOSTCS B Mpollecce u3ydeHus paszaena (temsl). [Ipu sTom moa paboramu
NPaKTUKyMa IMOHMMAETCS CaMOCTOSITENIbHOE HCCIIEAOBAaHUE, KOTOPOE TMPOBOAMTCS TIO
PYKOBOJCTBY CBEPHYTOTr0, 0000MIEHHOT0 BUAa O6€3 TOIIaroBOi HHCTPYKITHH.

B mporpamme mo ¢usmke cuctema y4eHHYECKOTO SKCIIEPUMEHTA, J1ab0paTOPHBIX
paboT M MpakTHKyMa MpeJCTaBlicHa CIWHBIM TMepedHeM. BbIOOp TeMaTHKU I DTHX
BUJIOB  YYCHUYECKUX  TMPAKTHUYECKUX  pPabOT  OCYIIECTBISACTCS  YYaCTHUKAMHU
00pa3oBaTeIbHOTO TPOIECCa UCXOJ M3 OCOOCHHOCTEH MOYpPOYHOTO IUIAHUPOBAHUS U
ocHameHus1 kabuneta ¢pusuku. [Ipu 3ToM obecrneunBaeTcs OBIAJeHUE OOYYAIOITUMUCS
YMEHHUSMHU TIPOBOJUTH MPSAMBIC M KOCBEHHBIC M3MEPCHHSI, HCCIICIOBAHUS 3aBUCHMOCTEH
(bu3MUeCKUX BEIMYMH U TTIOCTAHOBKY OTIBITOB TIO IMTPOBEPKE MPEJIOKECHHBIX TUITOTES.

Bonbiioe BHUMaHKE yIEIsSETCS PEIICHUIO PACUETHRIX U Ka4eCTBEHHBIX 3aa4. [Ipu
ATOM I PACUETHBIX 3aJ]a4 MPUOPUTETOM SIBIIIOTCS 3a/1a4 C SBHO 33JJaHHOW W HESIBHO
3aJIaHHON (PU3MYECKOW MOJICNIbIO, TO3BOJIIONIME TPUMCHATh H3YYCHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KaK U3 OJTHOTO pas3fesa Kypca, TaKk U MHTETPUPYS MPUMEHEHNE 3HAHUHN
U3 pa3HBIX pa3fenoB. (s KadueCTBEHHBIX 3aJad MPHOPUTETOM SIBISIFOTCS 3aJaHHs Ha



oObsicHEeHUe/TIpeicka3aHue MNPOTEeKaHUs (PU3NYECKUX SBICHUW W MOPOLECCOB B
OKpYXalolel KuU3HM, TpeOyrmue BhIOOpa (U3HUECKOW MOJENH I CHUTYalluu
NPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsamMu PI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrieyeHno0 y4eOHOro rmpoliecca Kypc (u3uku yriayOJaEHHOTO YpOBHS Ha YpOBHE
cpelnHero oduiero oopa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUAX MPEIMETHOTO KaOWHETa.
B kabunere (pu3uku AOMKHO OBITH HEOOXOIMMOE JTabopaToOpHOE OO0OpYIOBAHUE IS
BBITIOJTHEHUS YKA3aHHBIX B MporpamMme Mo (GU3NKe YIeHUYECKHUX OMBITOB, 1a00PaTOPHBIX
paboT u paboT MpakTUKyMa, a TAKXKE IEMOHCTPAIIMOHHOE 000PYIOBAaHHE.

JlemoHcTpamonHoe o0opynoBaHue (HOpMUPYETCS B COOTBETCTBHH C MPUHIIMIIOM
MUHUMAJIbHOW JOCTATOYHOCTH M 0O0ECleurnBaeT TMOCTAHOBKY IE€PEUYUCICHHBIX B
nporpaMMe 1o (U3MKE KIIOYEBBIX JEMOHCTPALMA [UJIS HUCCIEIOBAaHUS H3Y4aeMbIX
SIBIICHUW W MPOIIECCOB, SMITUPUYECCKUX W (PyHIAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKHX
MIPUMEHEHHUM.

JlabopatopHoe oOopynoBaHHe JJII  YYEHHYECKHUX  IPAKTUYECKUX  padoT
dopmupyeTcs B BUIE TEMaTHUYECKUX KOMILIEKTOB M O0ECIIEYMBACTCS B pacdyére OJHOTO
KOMIUIEKTa Ha JBYX oOyuaromuxcs. TemaTHueckue KOMIUIEKTHI J1abopaTOPHOTO
000pyI0BaHUSI TOTKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM HMCIIOIB30BAHUU aHATOTOBBIX
U 1IUPPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX W3MEPUTENBHBIX CHCTEM B BHUJIE
U (pOBBIX JJAOOpATOPHUH.

OCHOBHBIMHU LIETISIMU U3Y4YEeHUS PU3UKH B 00IIeM 00pa30BaHUU SIBISIOTCS:

dbopMupoBaHHEe WHTEpeca U CTPEMIJICHHS] OOYyYaroIMXCs K HAYYHOMY H3YUEHUIO
MIPHUPOJIBI, PA3BUTHE UX UHTCILICKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHA O HAYYHOM METOJe TO3HaHWA W (HopMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3yjabTaTa H3yUYEHHUS OCHOB
CTpOEHUS MaTepuu U (YHTAMECHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHupoBaHUE YMEHUN OOBSICHATH SBICHHUS C MCIOJB30BAHUEM (PU3HYCCKUX
3HAaHWUW U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHHE TIPEACTABICHUNA O POAM  (GU3UKH IS Pa3BUTUSA  APYTUX
€CTCCTBCHHBIX HAYK, TEXHUKU U TCXHOJIOTHIA;,

pa3BUTHE TPEJCTABICHUN O BO3MOXHBIX cdepax Oymymieit mpodeccruoHambHON
NESITENIbHOCTH, CBA3aHHBIX ¢ (PU3UKOMU, MOATOTOBKA K JaJbHEWUIIEMYy OOYYEHHIO B 3TOM
HarpaBJICHHN.

JlocTikeHue OSTUX Iiesiell oOecrieynBaeTcs pELICHHEM CIEAYIoIUX 3ajad B
npoliecce u3ydeHus Kypca GU3MKUA Ha YpOBHE CPEIHEro 001ero oopa3oBaHus:

NpUOOpETeHHE CUCTEMbl 3HaHUN 00 oOumMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUAX, BKIOYAs MEXaHUKY, MOJICKYJISAPHYIO (U3UKY, IJICKTPOIUHAMHUKY,
KBAaHTOBYIO (DU3HKY U 3JIEMEHTHI aCTPO(YU3HKHY;

dbopMupoBaHHEe YMEHUU TPUMEHSITh TEOPETUUYECKUE 3HAHUSA ISl OOBSICHEHUS
bu3nUecKux SBICHUW B TPHUPOJAC M I TPUHATUSA TPAKTUYSCKUX PEIICHUN B
MMOBCETHEBHOM JKU3HU,

OCBOEHHE CIOCOOOB pEIIeHUs] PA3IUYHBIX 3334 C SIBHO 33JaHHON (puU3HuecKoi
MOJIETIBIO, 3aJ1ay, MOAPa3yMEBAIOIINX CaAMOCTOATEIbHOE cOo3/laHue (PU3MUYECKOW MOJENH,
aJICKBaTHOM YCJIOBHSIM 3aJjaui, B TOM UHMCJIe 3a7a4 HHKEHEPHOTO XapaKkTepa;

MOHWMaHKue (PU3NMUECKUX OCHOB U MPHUHIUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;



OBJIaJICHUE METOJaMU CAMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBEIEHUS
($U3NYECKNX SKCIIEPHUMEHTOB, aHAIN3a M WHTEPIPETalud HH(OPMALUHU, ONpEACICHHUS
JIOCTOBEPHOCTHU MOJYUEHHOI'O PE3YJIbTaTa;

CO3JaHME YCJIOBHM 11 Pa3BUTUS YMEHUH NPOEKTHO-UCCIEIOBATEIbCKOM,
TBOPUYECKOM JESATEIILHOCTH;

pa3BUTHE HHTepeca K chepam mnpodeccruoHanbHOU JEATENbHOCTH, CBA3AHHOW C
(bU3UKOH.

B cootBercTBuu ¢ TpeboBanusmu ®I'OC COO yriyOnEéHHBIM ypPOBEHb M3yUYCHUS
yueOHoro npenmera «dusnkay Ha ypoBHE CpelHero oOiiero oOpa3oBaHUsl BHIOMpaETCs
0o0y4JaImMUMHCS, TUIAHUPYIOUIMMHU MPOAOKEHHE O00pa30BaHUS 10 CHELHAIBHOCTIM
(UBUKO-TEXHUYIECKOTO MPOQHIIS.

Pabouas mporpamma  pa3paboTaHa ¢ y4eToM paloueil mporpamMmbl BOCIUTAHUS
'AOY YAO «YykoTckuil OKpYKHOU NMPOQPHUIbHBIN JIULIEH.

[Iporpamma mnpenHa3HaueHa JUisl IUIAHUPOBAaHUST W OpTraHU3allMM  CUCTEMHOMU
BOCIIUTATENbHON JIEATEIBbHOCTH C IENbI0 JOCTHKEHUS OOYUYaIOMIUMUCA JTHYHOCTHBIX
pe3ynbTaTtoB oOpa3oBaHus, onpeaeneHHbIX PI'OC; peanusyeTcs B €IMHCTBE YPOUHOU U
BHEYpPOUHOM JnearenbHocTH. lIpemycmarpuBaeT mpuoOieHHe oOydJarommxcsi K
POCCHUNCKHM TPaJULIMOHHBIM JYXOBHBIM IIEHHOCTSIM, BKJIIOYasl KyJIbTYpPHBIC IIEHHOCTH
CBOEH ATHUYECKOW TPYIIbI, MpaBUJiaM U HOPMaM TMOBEJIEHUS B POCCUHUCKOM OOIIIEeCTBE.
Pe3ynbraTel JOCTMKEHUS TENH, PEUICHHUS 3a/a4 BOCHUTAHUSA JTaHbl B (OpMe IIeNeBBIX
OpUEHTUPOB (HANpaBIICHUI), TPEACTABICHHBIX B BHJE OO0OOIIEHHOrO TMOpTpeTa
BBINTYCKHUKA Ha YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUS M OTPaXKEHBI B JTMUYHOCTHBIX
pe3yibpTaTax JaHHOW paboueil MpoTpaMMBl.

[ToOyxnenue oOywaromuxcs coOnoAaTh HOPMbBI TNOBEACHMS, MpaBHiia OOIIEHUS CO
CBEPCTHHKAMU U TMeJlaroraMHi, COOTBETCTBYIOIIME YKIaay o0Ieo0pa3oBaTeibHOM
OpraHu3alliy, YCTaHOBJIEHHE M  MOAJEPXKKY J0OpoKenaTeiabHOH  aTMoc(epsl;
NPUMEHEHHE WHTEPaKTUBHBIX (opM y4eOHOH paboTbl — HMHTEJVIEKTYaJbHBIX,
CTUMYJIMPYIOIIUX TIO3HABATEIbHYI0O MOTHBAIMIO, WIPOBBIX METOIUK, TUCKYCCHUH,
JAIOIIMX BO3MOXKHOCTh IPHOOPECTH OIBIT BEAECHUS KOHCTPYKTHUBHOTO JIMAJIOTA;
TPYNIIOBOH paboOThl, KOTOpas YYUT CTPOUTH OTHOIICHHS M JIEHCTBOBATH B KOMAaHJE,
CHOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIJICHUS.

MaxkcumalibHOE UCIIOJIb30BaHME BOCIIUTATEIbHBIX BO3MOXKHOCTEH COAepKaHUs y4eOHBIX
NpeaMETOB A1 GOPMHUPOBAHUS Y 00YHAIOIIUXCSI POCCUHCKUX TPAJIUIIUOHHBIX TyXOBHO-
HPABCTBEHHBIX U COLIMOKYIBTYPHBIX LIEHHOCTEH, POCCUNUCKOIO HCTOPHUUECKOTO CO3HAHUS
Ha OCHOBE HCTOPHYECKOTO MPOCBEINEHUS; MPHUBICYCHUE BHUMAHUSA OO0YyYaromuXxcs K
[EHHOCTHOMY acCleKTy H3y4aeMbIX Ha ypOKax IpEeJIMETOB, SBJICHUH U COOBITHH,
WHUIIMUPOBAHNE OOCYKICHHWW, BBICKa3bIBAHWW CBOETO MHEHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHHS K HM3y4aeMbIM COOBITHSM, SIBICHUSM, JIMIAM; MOOYXKICHHE
oOydJaromuxcsi coOII0aTh HOPMBI TOBEJCHUS, MPaBUiia OOIICHHUS CO CBEPCTHUKAMHU U
nefaroraMM,  COOTBETCTBYIOIIME — YKJIagy — oOieoOpa3oBaTEeNbHOM  OpraHHM3allvH,
YCTaHOBJIEHUE W  MOJACPXKKY  Jo0pokenaTelbHOM  atMocdepbl;  MpUMEHEHUe
WHTEPAKTUBHBIX (opM y4eOHOW pabOThl — WHTEIUICKTYaJIbHBIX, CTUMYIHPYIOIIHX
MO3HABATEIbHYI0O MOTHBAIIMIO, UTPOBBIX METOJUK, JUCKYCCHUH, AAIOMUX BO3MOXKHOCTH
NpUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO UANIOTa; TPYIIOBOW pabOThI, KOTOpas
YYUT CTPOUTH OTHOIICHWS W JCHWCTBOBaTh B KOMaHNE, CIIOCOOCTBYET DPa3BUTHIO
KPUTHYECKOTO MBIIIIJICHHS



[TpuBneueHne BHUMaHUS 00YYArONIMXCSA K LIEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha YpOKax
NPEIMETOB, SIBJICHUN M COOBITHIA, MHUIIMUPOBAHNE OOCYXICHUH, BHICKa3bIBAHUN CBOETO
MHEHUS, BBIPA0OTKM CBOETO JMYHOCTHOIO OTHOIIEHUS K H3YYaeMbIM COOBITHSM,
SBIIGHUSAM, JIMLIaM; TPUMEHEHHE WHTEPAKTUBHBIX ¢GopM yueOHOM paboThl —
MHTEJUIEKTYaIbHBIX, CTUMYJIUPYIOIINX MTO3HABATEIHHYIO MOTUBAIIUIO, UTPOBBIX METOIMK,
JTUCKYCCHI, JAOIIMX BO3MOKHOCTh HPHOOPECTH OMNBIT BEIECHUS KOHCTPYKTUBHOI'O
yanora; TpynmnoBod paloThl, KOTOpas YYUT CTPOUTH OTHOIICHUS U JEHCTBOBATh B
KOMaH/le, CIIOCOOCTBYET PAa3BUTHIO KPUTHUYECKOTO MBITILICHUS.

Ha wusyuenune ¢usuku (yriayOn€HHBIA ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
obpazoBanusi orBoautcs 340 yacos: B 10 kmacce — 170 yacoB (5 yacoB B Heneno), B 11
kiacce — 170 gacoB (5 4acoB B HEJEINIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb J1abopaTopHBIX U
NPAKTHYECKUX PAOOT ABISIETCS PEKOMEHIOBAHHBIM, YUUTENb JIEJIAET BHIOOpP MPOBEICHUS
7abopaTopHBIX pabOT W OMBITOB C YYETOM HWHAMBUAYaJbHBIX OCOOEHHOCTEH
00yJaromuxcs.

COJEPXAHUE OBYYEHUA

10 KJTACC

Paznen 1. HayuHblii MeTO1 MO3HAHUS PUPO/BI.

®uzuka — (yHgamMeHTalbHAasg Hayka O mpupoje. HayuyHblii MeTo] TO3HAHUS U
METO/]Ibl HCCNEOBAHUS (PUBNYECKUX SIBJICHUI.

OKCIIEpUMEHT W Teopusi B IMpollecce Mo3HaHus npuponbl. HalOmonenue u
HKCIIEPUMEHT B (PU3HUKE.

CrocoObl  u3MepeHuss (U3NUECKHX BEJIMYMH (QHAJOTOBBIE W IH(POBHIE
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocTy u3MepeHuil pU3NYECKX BeIUUMH (a0CONIOTHAS U OTHOCUTEIbHAs).

MonenupoBanue (GU3MYECKUX SIBIEHUH M TPOIEcCOB (MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPAOE TEIO0, WJiealibHAsl JKUJKOCTh, HACAIbHBIA a3, TOYCUHBIA 3apsii).
['unore3a. ®U3nYECKUI 3aKOH, TPAHULIBI €T0 TPUMEHUMOCTH. PU3ndecKas TeopHusl.

Ponb 1 MecTo ¢usnku B POpMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHUHBI MUpPA, B
NPAKTUYECKON JEATEIBHOCTH JIFOJIEH.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomul, nPAKMUKYM.

W3mepenue cuiibl TOKAa W HAIMpsOKEHUS B LIETIH MOCTOSIHHOIO TOKa MPHU MOMOIIU
AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LM(ppoBoN nabdopaTtopueit mno ¢usuke. Ilpumepsl u3MepeHus
(bu3NYeCKUX BEIUYMH MPU MOMOIIN KOMIBIOTEPHBIX JaTYUKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe neuxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABWKEeHMS. Crucrema
OTCYETA.

[Ipsmas u oOpaTHas 3a1a4u MEXaHHUKH.

Pannyc-BeKTOp MaTepuaabHON TOUYKH, €r0 MPOEKIMU Ha OCH CUCTEMbI KOOPAUHAT.
Tpaekropus.



[Tepemerienne, cKOpoCTh (CpeiHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHON TOYKM, HUX MPOEKUMU HA OCH CcHCTeMbl KoopauHaT. CroxeHue
IIEPEMELICHUI U CII0KEHHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJIMHENHOE [BWXEHHE. 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHMs W IIYTM MaTepUalbHOW TOYKH OT BPEMEHM U HX
rpaduxmu.

CBobOonHoe TmazeHue. YCKOpeHHe CBOOOJHOro majaeHus. JIBmxkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUS
MaTEpUAIBbHON TOYKM OT BpEMEHU U UX IpaduKu.

KpuBonuHeliHOe nBukeHUe. [[BH)KEHHME MATEPHAIBHOW TOYKHM IO OKPYXHOCTH.
VYrnoBas u nuHeiHas ckopocTb. Ilepuon u yacrora obpamenus. LleHTpocTpeMuTensHoe
(HOpMasbHOE), KacaTellbHOE (TaHI€HLIMAJIbHOE) U TOJHOE YCKOPEHUE MaTepuaibHOMN
TOYKHU.

TexHuueckne ycTpolcTBa M TEXHOJIOTMUYECKHE IMPOLIECCHI: CIIMIOMETp, IBHKEHUE
CHaps/I0B, LIEMHbIE, IecTepEHYaThie U peMEHHbBIE MIepeayl, CKOPOCTHBIE JIN(THL.

Hemoncmpayuu.

Mopens cucteMbl OTCYETA, WIUIFOCTpAUMS KUHEMATHYECKUX XapaKTEPUCTUK
JBUKECHUS.

CrniocoObI Hcce10BaHus! IBUKEHUH.

Hnnroctpanus mpeaesnbHoro nepexoaa 1 i3MEpeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBMXKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peXEHHOM IIPOCTPAHCTBE.

HaGntonenue nBW)KEHHS Tena, OpOLIEHHOTO IMOJA YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

HanpasiieHne cKOpoCcTH IIPU IBUKEHUU IO OKPY>KHOCTH.

[TpeoOpazoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME MyTeH, TPACKTOPU, CKOPOCTEN ABUKEHUS OAHOTO M TOTO K€ Tela B
pa3HBIX CUCTEMAaxX OTCYETA.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKkmuKym.

N3yueHne HEpPaBHOMEPHOIO JABMKEHHS C LEIBIO OINPEICICHUS] MIHOBEHHOMN
CKOPOCTH.

W3mepeHue yCKOpeHUs IIpU INPSMOJIUHEHHOM PAaBHOYCKOPEHHOM JBMIKEHHUH IIO
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH ITYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUYKEHHH.

N3mepeHne ycKOpeHHsl CBOOOJHOTO MaaeHUs (PEKOMEHJIO0BAHO HCIIOJIb30BAaHUE
1 poBoi 1aboparopun).

N3ydyeHue nBHKEHUS Tena, OpOIIEHHOTO ropu3oHTalbHO. [IpoBepka rumoressl o
IPSAMOM TPONMOPUMOHATBHON 3aBUCUMOCTH MEXIY NajJbHOCTBIO MOJETA M HayalbHOU
CKOPOCTBIO TEJIa.

W3yueHne NBUKEHMS TENA 110 OKPYKHOCTH € IIOCTOSTHHOM 10 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEepUoJia 00palieH!s] KOHUYECKOro MasiTHUKa OT €ro
IapaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiii  3akoH Hprorona. MHepumanbHble cucrembl orcu€ra. [IpuHimn
oTHocutenbHocTH ['anmunes. HewHepumanpHbie CcUCTEMBl OTCYETa (ompeneneHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uuuu Cuil.



Bropoi 3akoH HbproTOHA 11711 MaTepraibHON TOUYKH.

Tpertuit 3akoH HproTOHA [U1s1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTCHHS. DKBUBAJICHTHOCTh T'PAaBUTAIMOHHON M WHEPTHOM
Macchl.

Cuna TsoxkecTd. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOAHOTO MAJEHHUS OT BBICOTHI Ha
MOBEPXHOCTHIO TIIAHETHI U OT reorpaduueckoil mupoThl. J{BrkeHne HEOECHBIX TENl U UX
cryTHUKOB. 3akoHbl Kemuiepa. [lepBasg kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1B yierocs ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpEHHUS CKOJIBKEHHUS U CHUJIa TPEHUS TOKOS.
Kosddunuent tpenus. Cua cCOnpoTUBIECHUS MPU JIBHKCHUH TeJa B *KUAKOCTH WM Tase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI:  IOAIIMIIHUKH,
JBUJKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenve nBMKEHUS Tell B HMHEPUUATBHBIX W HEHMHEPIIUATBHBIX CHCTEMax
OTCYETA.

[IpuHUKIT OTHOCUTENBHOCTH.

Kadenne NByX HWIMHAPOB WJIM MIAPOB PA3HOW MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLIIMAIBHOW CHCTEMBI OTCUETA.

CpaBHEHHE paBHOJCUCTBYIOUIEH NPHIIOKEHHBIX K TENy CHJI C MpPOU3BEIECHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHHE B MHEPIIUAIbHOI CUCTEME OTCUETA.

PaBeHCTBO CuJ1, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOACHCTBHS TEIL.

N3Mmepenne Macc no B3auMOJEHCTBUIO.

HesecoMocTs.

Bec Tena npu yckopeHHOM NOABEME U MAICHUH.

[leHTpoOE)KHBIE MEXAHU3MBI.

CpaBHEeHHE CUIJI TPEHUSI IOKOSI, KAYEHUS U CKOJIb)KEHHUSI.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKkmuKym.

N3mepenue paBHOJEHCTBYIOUIEH CHJI TPU JBMKEHUHM OpycKa IO HaKJIOHHOU
IIJIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3ABUCUMOCTH BPEMEHU JIBIKEHUS OpyCcKa M0 HAKIIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCChl.

HccnenoBanue 3aBUCHUMOCTH CWJI  YIPYTOCTH, BO3HUKAIOUIMX B IPYXKHHE U
PE3MHOBOM 00pasiie, OT X JedopMarum.

N3ydeHune NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3 JETKUM
OJI0K.

N3mepenune kodpdunreHTa TPEeHUS 10 BEIWYUHE YIJIOBOro koddduiuenta
3aBuCcUMOCTH Frp(N).

HccnenoBanue JBWKEeHHsT Opycka IO HAKJIOHHOM IUIOCKOCTH C TMEPEeMEHHBIM
K03 (HULIHEHTOM TPEHUSI.

N3yueHue NBUKEHMS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JBUKEHUE TBEPAOTO
Tena. MOMEHT Cuiabl OTHOCUTENBHO oOcu BpamieHus. llnedo cunel. Croxenue cui,
MIPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTH Tena.

YcnoBust paBHOBECHS TBEPAOTO TEIA.



VYcroitunBoe, HeycTOUKBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHudyeckne ycTpOHMCTBA M TEXHOJOTMYECKHE  IPOLECCHI:  KPOHIUTEWH,
CTPOUTENBHBIA KPaH, PEIIETYATHIE KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBeCHS.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

HccnenoBanue ycinoBHil paBHOBECHUS TBEPIOTO TEa, HMEIOLIETO OCh BPAILCHHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacU€T CHUJI yIIPYTOCTH.

N3yueHne yCTOMYMBOCTH TBEPAOTO TEJA, UMEIOLIETO ILIOMIAAb ONOPHL.

Tema 4. 3aKkonwl coxpaneHus ¢ Mexanuke.

NMnynsc MaTepuanbHOM TOYKHM, CHUCTEMBI MaTepuajbHbIX Touek. LleHTp macc
CHCTEMBbI MAaTEpUAIIBHBIX TOUEK. Teopema 0 ABHKEHUU LIEHTPA Macc.

WMItybC CUiIbl 1 U3MEHEHHUE UMITYJIbCA TENa.

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE OBM)KEHHE.

MomeHT nMmnyibca MaTepuanbHOU ToUku. [IpencraBienne o coxpaHeHUH MOMEHTA
MMITYJIbCa B IEHTPAIbHBIX MOMISX.

PaGora cunapl Ha MaJoM W Ha KOHEYHOM mnepemenieHun. ['paduueckoe
npesicTaBIeHue paboThl CUIIBI.

MonHoCTh CHIIBL.

Kunernueckas »oHeprusi MarepualibHOM Touku. Teopema 00 U3MEHEHUU
KUHETUYECKON SHEPTUH MaTEPUAIbHON TOUKHU.

[loTeHIManbHBIE W HENOTEHIMAaJbHble CHIbl. lloTeHuManbHas  SHeprus.
[TorenumansHass dSHeprust ynpyro nedopMupoBaHHOW npyxkuHbl. [loTeHnmanbHas
DHEprus Tejla B OJHOPOAHOM IpaBUTAMOHHOM moJjie. [loTeHnumanbHas sHeprus Teia B
rPaBUTAIMOHHOM TI0JIe OJTHOPOJHOIO Iapa (BHYTpU U BHE Iapa). Bropas kocMuueckas
CKOpOCTb. TpeTbsi KocMUYECKask CKOPOCTb.

CBsi3b pa0OTHl HEMOTEHIMATBHBIX CHJI C W3MEHEHHEM MEXaHHUYEeCKOW HSHEPTruu
CHUCTEMBI TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPTUH.

Yrnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm s WI€albHOW SKUJIKOCTA Kak CJIEJICTBHE 3aKOHa
COXPAHEHUsI MEXaHUYECKOW SHEPTUH.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECChl: JBUKECHUE PAKET,
BOJIOMET, KOTEP, NPYKUHHBINA MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHHE Ha KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpaHEHHUs UMITyJIbCA.

PeakTuBHOE IBH>KEHUE.

N3MepeHre MOITHOCTH CHIIBL.

V3MeHeHne YHEPTUu Tea MPU COBEPIICHUH PAOOTHI.

B3aumMHbIe npeBpalleHnss KHHETUYECKOW M TOTCHIIMAIBHOM SHEPTUU TTPU AECUCTBUU
Ha TEJIO CUJIbI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHEPTUH MPU CBOOOTHOM TMaJICHUH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomul, npaKmMuKym.

N3Mepenne ummnysbca Teiaa mo TOpMO3HOMY ITYTH.

W3mepenue CUITBI TSITH, CKOPOCTH MOJIETH SJIEKTPOMOOWIISI U MOIITHOCTH CHJIBI TSITH.

CpaBHEeHHME U3MEHEHUSI UMITYJIbCa TEa C UMITYJIbCOM CHJIBI.



HccnenoBanue cOXpaHEHUs UMITYJIbCa IIPU YIIPYTOM B3aUMOJECHCTBUH.

M3MmepeHne KNHETUYECKOM SHEPTUH TeJa 10 TOPMO3ZHOMY ITYTH.

CpaBHeHHE HM3MEHEHUS NOTEHUMAJIbHOW HHEPrUM MPYKUHBI C pPabOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CWJIBI TPEHHUS TMPU JBWKEHUU Tejda M0 HAKIOHHOU
IIJIOCKOCTH.

Paspnen 3. MoJjiekyasipHas pu3uka ¥ TepMOAMHAMHUKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OcHOBHbIE TMOJOXKEHUS MOJIEKYIsipHO-KuHeTnuecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. Jlubdysus. bpoyHOBCckoe IBIKEHHE. XapakKTep ABUXKEHUS U
B3aUMOJICIICTBUS YaCTHUI] BenlecTBa. MOJENH CTPOEHHUS ra30B, )KUIKOCTEN U TBEPABIX TEI
U 00BSICHEHHE CBOICTB BeIlleCTBa HA OCHOBE ATHX Mojieneil. Macca u pa3mepbl MOJIEKYI
(atomoB). KonuuectBo BemiectBa. [loctossnHass ABoraapo.

TemoBoe paBHOBecwe. Temmeparypa u cmocoObl e wu3Mmepenus. I[llkama
temreparyp Llenbcusi.

Mopens uaeanbHOro0 ra3a B MOJIEKYJSIPHO-KMHETHYECKONM TEOPHM: YaCTHIBI ras3a
JBIKYTCSI XaOTHYECKHU U HE B3aUMOJACHCTBYIOT IPYT C APYIOM.

['a3zoBble  3akoHbl.  YpaBHeHue MenzaeneeBa—Knaneiipona.  AOGcomoTHas
temrneparypa (mkama temneparyp KensBuna). 3akon JlanpToHa. HM3omporeccsl B
UJeaIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpencraBieHue
M30MPOIIECCOB: U30TEpMa, U30X0pa, u3obdapa.

CBsi3b MEXAY JABJICHHEM U CpeAHEH KMHETHYECKON SHEprueil MmocTynaTelbHOTO
TEIUIOBOT'O JABM)KEHMSI MOJIEKYJT MI€aJbHOTO raza (OCHOBHOE YPaBHEHHE MOJIEKYJSPHO-
KUHETUYECKON TEOpHH HUJI€aTbHOIO ra3a).

CBsi3b a0CONIIOTHOW TeMIepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpeaHei
KMHETUYECKOM 3HEPIHel MOCTYNaTeIbHOr0 TEMIOBOrO IBUKEHUS €€ YaCTHII.

TexHuuyeckrue ycTpocTBa M TEXHOJOTHYECKUE MPOILECCHl: TEPMOMETp, Oapomerp,
MOJIy4YEeHUE HAaHOMAaTEpPHUaJOB.

Jemoncmpayuu.

Mopenu 1BUKEHHS YaCTHIL] BEIIECTBA.

Mopenb OpOyYHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO IBUKEHHSL.

Juddy3us KuaKoCcTe.

Mopens onbiTa LlTepHa.

[IpuTsKeHE MOJIEKYIL.

Mogenu KpUCTaNInueCKUX peIEToK.

HaGnronenue u uccienoBaHue U30MpOLECCOB.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomut, npaKmuKym.

HccnenoBanue mporecca yCTaHOBJICHUS TEIUIOBOTO PABHOBECHS MPH TEIIOOOMEHE
MEXIy TOpsiYei ¥ XOJIOXHON BOJOM.

N3ydyeHne H30TEpMUYECKOTO Tporecca (PEeKOMEHJIOBAaHO  HCMOJIb30BaHUE
¢ poBoii 1a00paTOpPHN).

M3yueHne n30X0pHOro mpouecca.

Nzydenue n3obapHOro mnpoiecca.

IIpoBepka ypaBHEHHUs COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.



Tepmonunamuveckas (T[]) cuctema. 3amaHvie BHEUNIHUX  YCIOBUM IS
TEPMOJAMHAMUYECKOW CHUCTEeMbl. BHemHue u BHyTpeHHHe napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHCTEMBI KaK CpPEIHUE 3HAYCHHS BEJIMYHMH, ONUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOANHAMUKH. CamonpounsBosbHas penakcanus
TEPMOJAMHAMUYECKON CHUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopenb uaealbHOrO ra3a B TEPMOJAMHAMUKE — CHUCTEMa ypaBHEHUM: ypaBHEHHUE
MenpeneeBa—Kianeiipona u  BbIpaXX€HUE [JIi BHYTPEHHEH SHEpPruM. Y CIOBHS
MIPUMEHUMOCTH 3TOM MOJEIW: HU3Kas KOHILIEHTpAlHs YacCTHI], BBICOKME TEMIEPATYpPHI.
BeIpaxkenue Uit BHyTpEHHEN S3HEPTrUU OHOATOMHOI'O HJICAaJIbHOTO ra3a.

KBazucratnueckre 1 HECTATUUECKUE TTPOLIECCHI.

DOnemeHTapHas palboTa B TepMoJuMHaMuKe. BpruncieHue paboTel Mo rpaduky
npouecca Ha pV-auarpamme.

Tennonepenaua KaK croco6 U3MEHEHUS BHYTpPEHHEN SHEPTUH
TEPMOJANHAMUYECKOU CUCTEMBI 6e3 COBEPILECHUS paboTHI. KonBekuus,
TEIJIONPOBOHOCTD, U3JIyYCHHE.

KomnuectBo TemnoTel. TermnoémMkocTs Tena. Y aenbHass U MOJISIpHAs TEIIOEMKOCTH
BellleCTBA. YpaBHeHHE Maiiepa. VYjaenbHas Temiora CropaHvs ToIuimMBa. Pacuér
KOJIMUECTBA TEIUIOTHI Mpu Teruionepenade. [loustue o6 agradbatHoM mpoliecce.

[lepBbIii 3aKOH TepMOAMHAMHUKU. BHyTpeHHssA 3Heprusa. KonmdecTBO TEIIOTHI U
paboTa Kak Mepbl U3MEHEHUS] BHYTPEHHEH SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpPMOJIMHAMHUKHU [IJIi PABHOBECHBIX IPOLIECCOB: YEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHHE€ TEPMOAMHAMUYECKOW CHCTEMBI IPOXOIUT E€AUHCTBEHHAs
aguabaTa. AOCOIIOTHAS TeMIepaTypa.

Btopoil 3aKkOH TepMOIMHAMUKHU MJIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepenath TEIIOTYy OT OoJjiee XOJIOJAHOTO Teina K Oojiee HarpetoMy 0e3 KOMITEHCAIUU
(Knaysuyc). Heo6patuMocTh NpupOJHBIX TPOLIECCOB.

[TpuHumne! gerctus TeroBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenne KII/I. [{ukn Kapno.

DKOJIOTUYECKHE AaCIeKThl HCMOJIb30BAHUSL TEIUIOBBIX JABUrareneil. TermoBoe
3arpsAA3HEHNE OKPYKAOLIEH CPEIBI.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKUE IIPOLECCHI:  XOJOJWIBHUK,
KOHAHUIIMOHED, AU3EIbHBIA M KapOIOpaTOpHBIN JIBUTATENH, TApOBasi TYpOUHA, MOJTyYeHUE
CBEPXHU3KUX TEMIIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHUEM
TEIUIOBOTO  HAcOocCa, YTWIW3alMUs OHOOPTraHWYECKOTO TOIUIMBA ISl BBIPAOOTKHU
«TETUIOBOW» U AJIEKTPOIHEPIUH.

Jemoncmpayuu.

W3meHeHre TeMnepatypsl py aquadaTHIECKOM PaCIIupEeHUH.

Bo3nymHoe oruuso.

CpaBHEHHE yJIETbHBIX TEIIOEMKOCTEHN BEIIECTB.

Cnoco0Obl M3MEHEHUsI BHYTPEHHEH SHEPTHUH.

HccnenoBanue annabaTHOTO mpoIiecca.

KomnberoTepHble MOJIENN TEIIOBBIX IBUTATEIEH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomul, npaKmMuKym.

N3MepeHue ynenbHON TEIII0EMKOCTH.

HccenenoBanue mporecca OCTbIBAaHUS BELLIECTBA.

HccnenoBanue annabaTHOTO mpoIiecca.



W3yueHne B3auMMOCBS3M SHEPIHMM MEXMOJEKYJISIPHOTO  B3aUMOJACHCTBUA U
TEMIIEPaTypPbl KUIICHUS KUJIKOCTEH.

Tema 3. Azpezcammnivie cocmoanun eeuyecmea. Pazoevie nepexoowvl.

[TapoobpazoBanue u KoHJeHcanus. VcmapeHue W KumneHue. YaelbHas TeIioTa
napooOpazoBaHus.

Haceimennbsie 1 HeHachlieHHbIe Taphl. KauecTBeHHAsi 3aBUCUMOCTD IIOTHOCTH U
NaBJICHUS HACBHIIICHHOTO TMapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 0OO0BEMaA
HACBIIIEHHOT0 NIapa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS B KUIKOCTH.

BrnaxHocTh Bo3iyxa. AOCOIIOTHAS M OTHOCUTENIbHAS BIIAKHOCTb.

TBépnoe teno. Kpucramnmyeckue u amopdHble Tena. AHM30TPONMS CBOWCTB
kpuctauioB. IlmaBnenme u  Kpucraumzauus. YJeldbHas TEIUIOTa IUIaBJICHUS.
CyOnmumarus.

Hedopmanuu TBEpHoro Tema. Pactsokenue u ckarue. Casur. Monyns FOwnra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmiipeHrue JKUIKOCTeH H TBEPABIX Tel, O0BEMHOE W JMHEHHOE
pacimuperre. AHTapMOHHM3M TEIUIOBBIX KOJEOAaHWUN dYacTHUI[ BEIIECTBA KaK MPUYKHA
TEIJIOBOTO PACIIMPEHHS Te (Ha KAYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue s3Heprun B Pa3zoBbIX MEpexoiax.

VYpaBHeHue TemoBoro OanaHca.

[ToBepxHocTHOe  HaTspkeHHE. KoadUIIMEHT MNOBEPXHOCTHOTO  HATSKCHHS.
Kanunnsapuele sBieHus. JlaBieHwe 1oJ HMCKPUBIEHHON IOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHI: KUAKHE KPUCTAJUIBI,
COBPEMEHHBIE MAaTEPUAJIBL.

Jemoncmpayuu.

TermoBoe pacunpeHue.

CBoiicTBa HACHIIEHHBIX MAPOB.

Kunenne. Kunenve npu NOHUKEHHOM JTaBJICHUM.

N3mepeHue cuibl MOBEPXHOCTHOTO HATSKEHUS.

ONBITHI ¢ MBUTBHBIMU TIJIEHKAMH.

CmauuBanue.

KanunnsapHele siBieHus.

Monenu HeHBIOTOHOBCKOM KUIKOCTH.

Cnoco0Obl U3MEpPEeHUs BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHUS] KPUCTAUIMUECKOTO BEILECTBA.

Bunbr nedopmaruii.

HaGnronenue Manbix aedopmaniuid.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomut, npaKmuKym.

M3yuyeHne 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3MepeHne ynenbHON TEIUIOThI IUIaBJICHHS JIbJA.

N3yueHre CBOWCTB HACHIIICHHBIX MAPOB.

W3mepenne abCONIOTHOW BIAXHOCTH BO3JyXa M OIEHKA MacChl IapoB B
ITOMEILICHUHU.

N3mepenue korduimenTa moBepXHOCTHOTO HATSKEHUS.

N3mepenne moayis FOnra.

HccnenoBanue 3aBUCUMOCTU JehOpMaIii PE3MHOBOTO 00pasiia OT MPHIOKEHHON
K HEMY CHUJIBI.



Pa3nea 4. diiekTpoguHamMuKa.

Tema 1. Inekmpuueckoe none.

OnexTpu3auus Teld M €€ MNposBICHUS. OJeKTpuueckuil 3apsia. JlBa Buga
ANEKTPUYECKUX  3apsAnoB.  IIpoBOIHMKHM,  AMAJIEKTPUKA W IOJYIPOBOJHHKHU.
DJIeMEHTAapHBIN ANEKTPUUYECKUM 3apsi. 3aKOH COXPaHEHUs AIEKTPUUYECKOro 3apsia.

B3aumopeiictBue 3apsaoB. Toueunsie 3apsasl. 3akoH KynoHa.

OnekTpuueckoe noje. Ero AeiicTBUE Ha 3JIEKTPUYECKUE 3apSbl.

HamnpspkéHHoCcTh 3nekTpudeckoro mosst. [IpoOHbIit 3apsia. JIlnHun HanpskEHHOCTH
AIIEKTpUYECKOTO N0Jsl. OAHOPOIHOE IIEKTPUUECKOE TOJIE.

[loTeHIIManbHOCTD  DJIEKTPOCTATUYECKOrO0 1OJiA. Pa3HOCTh NOTEHIMANIOB U
HanpspkeHue. [loreHnmanbHas 3Heprus 3apsia B AJIeKTpocTaThueckoM mnose. [lotennuan
AIEKTPOCTATUYECKOTO 10JIA. CBsA3b HAIPSHKEHHOCTH MOJS U Pa3HOCTH MOTEHIMAJIOB IS
AIIEKTPOCTATHUECKOIO OIS (KaK OJJHOPOJHOI0, TaK U HEOJHOPOJHOTIO).

[IpuHUHMI Cynepno3uLUU dJIEKTPUYECKHUX MOJEH.

[Tone Toueunoro 3apsyma. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lome
pPaBHOMEpPHO 3apsLKEHHOro 1o 00béMy mapa. [lonme paBHOMEpHO 3apsKEHHOU
OeckoHEeUHOW muockocTH. KapTuHbl JMHUI  HAaNpsHKEHHOCTH ATHUX TMoOJEed U
SKBUIIOTEHI[MATbHBIX IOBEPXHOCTEM.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3aPsJIOB.

JIMDNEeKTpUKH B 3JIEKTPOCTAaTHYECKOM TMoje. JMdmeKTpuueckas IPOHUIAEMOCTh
BEILIECTBA.

Kongencarop. OneKTpoEMKOCTh KOHJAEHCATOpa. OJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTopa.

[TapamiensHOe coenuHeHue KoHJeHcaTtopoB. llocimenoBarensHOoe coenvHEHUE
KOHJIEHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

JIBr>keHue 3apsyKeHHOM YacTULBI B OJJTHOPOJHOM AJIEKTPHUUYECKOM MOJIE.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL:  JIEKTPOCKOI,
DIIEKTPOMETP,  DJNEKTPOCTAaTHUYECKas  3aluTa,  3a3eMIIEHHE  JJIEKTPOnprOOpoOB,
KOHJIeHCaTophl, TeHepaTop Ban ne I'paada.

Jemoncmpayuu.

YCTpolcTBO M IPUHLMT AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE T10JI€ 3aAPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE MOJIE ABYX 3apsKCHHBIX MIJIACTHH.

Mopnens anektpocTatuueckoro reaeparopa (Baun ae I'paada).

IIpOBOHUKH B 3JIIEKTPUUECKOM IIOJIE.

DJIIEKTpOCTaTUYECKas 3aIUTA.

YCTpOMCTBO U JEUCTBUE KOHJCHCATOPA MOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOLIAAY IUIACTHH,
PacCTOSIHUS MEXKAY HUIMHU U TUDJIEKTPUUYECKON MTPOHULIAEMOCTH.

OHeprus 3IEKTPUUYECKOT0 MO 3apsHKEHHOT0 KOHAEHCATOPA.

3apsiika U pa3psiaka KOHIEHcATopa Yepe3 pe3nucTop.

Yuenuueckuii 3xcnepumenm, nadbopamopnuvie padomaol, npaKkmuKym.

OneHka cui B3aMMOJICUCTBUS 3apsDKEHHBIX TEJI.

HaGnronenrue mnpeBpalieHUs] SHEPTUU 3apsKEHHOrO0 KOHAEHCATOpa B DHEPIHI0
W3JIyYEHHS CBETOIHO/IA.

N3ydeHue npoTekaHus TOKa B LIENHU, COAEPKALIEH KOHAEHCATOP.



Pacripenenenue pa3HOCTH MOTEHIMAIOB (HAMPSDHKEHUs) MPH IOCIEI0BATEIILHOM
COEJIMHEHUHU KOH/IEHCATOPOB.

HccnenoBanue paspsia KOHIAEHCATOpa Ye€pe3 Pe3UcTop.

Tema 2. [locmoanuwlii 31eKmpuydecKuil mox.

Cuna Toka. [IoCTOSTHHBIN TOK.

VYcioBus cyniecTBOBaHHUS MOCTOSHHOTO 3JIEKTPUYECKOTO Toka. McTouHukM Toka.
Hanpsixenue U u D/1C &.

3akon Oma Jj1sl ydacTKa IeIH.

DNEKTPUYECKOE COMPOTHUBIEHHE. 3aBHCHUMOCTh COIPOTHUBIEHUS OJHOPOJHOIO
OPOBOJAHMKA OT €ro JUIMHbL W IUIOUIAJAM [ONEPEYHOr0 CEYEHHUs. Y AelIbHOE
CONPOTHUBIICHHUE BEIIECTBA.

[locnenoBarenbHOe, NaApaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOJHUKOB.
Pacuér pa3zBeTBIEHHBIX dekTpruyeckux nemnel. [Ipasuna Kupxroda.

PaGoTa anekTpudeckoro Toka. 3akoH Jxoymnsa—JIeHa.

MonIHOCTh  ANEKTPUYECKOrO0 TOKa. TersoBas MOIIHOCTb, BbIIEIsE€Mas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHHE MCTOYHMKA TOKAa. 3akoH OMa g MOJHOU
(3aMKHYTOI) AJIeKTpUYECKOM 1enu. MOIHOCTh UCTOYHUKA TOKa. KopoTkoe 3aMbIkaHue.

KoHnneHcatop B 11enu mocTOsTHHOTO TOKA.

TexHUyecKkHue ycTpocTBa U TEXHOJIOTHYECKHE MPOLIECCHl: aMIIEPMETP, BOJIBTMETP,
peocTar, CUETYUK IEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKA U HaPsHKEHMUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANpPSDKEHUS JUISl PEe3UCTOpPA, JaMIIbl
HaKaJIUBaHUs U CBETOUOAA.

3aBUCHUMOCTb COMPOTUBJICHUS IUJIMHIPUUECKUX TPOBOJIHUKOB OT JJIMHBI, TUIOLIATN
MOTIEPEYHOr0 CEYEHUs U MaTepuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBIICHUS MPU MOCTOSIHHOM
HaIPSKEHUH.

[Ipssimoe m3mepenne I/IC. KopoTkoe 3amplkaHHE TrajibBaHMYECKOTO JJIEMEHTA M
OILICHKA BHYTPEHHET0 COMPOTUBIICHHUS.

CriocoObl coeIMHEHHSI ICTOYHUKOB Toka, DJ{C Garapeil.

HccnegoBanue pa3HOCTH MOTEHIMATIOB MEXAY IOJIOCAMU HCTOYHMKA TOKa OT
CHUJIBI TOKA B LIETIH.

Yuenuueckuii akcnepumenm, nabopamopnsie padbomot, npAKMUKyM.

HccnenoBanue CMEIIAHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenue yeiabHOro COnpoOTUBICHUS TPOBOAHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSKEHUS JUISI JTaMITbl HAKaJIMBAHMS.

VYBenuueHue npejaena u3MepeHus amnepMerpa (BoJbTMETpa).

N3mepenue 3/1C 1 BHYTpEHHETO COPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoct DJIC rajabBaHUYECKOTO 3JIEMEHTa OT BPEMEHM MpHU
KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTHM MOTEHIMATIOB MEXAY IMOJIOCAMU HCTOYHMKA TOKa OT
CHUJIBI TOKA B IIETIH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HON MOIIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunulx cpeoax.



DnexTpuyeckas MPOBOJAUMOCTb PA3JIMYHBIX BELIECTB. DJIEKTPOHHAS IPOBOAMMOCTD
TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIEHUS METAUIOB OT TEMIEpaTyphl.
CBepXIpOBOANMOCTb.

ONeKTpUYecKuil TOK B BakyyMme. CBOMCTBA 2JIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHAas: U MpUMECHasi MPOBOAMMOCTH MOIYIPOBOIHUKOB.
CaoiicTBa p—N-nepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEKTpUYECKUI TOK B  DJJIEKTPOJIUTAX. OJEKTPOJUTHUYECKAss JAUCCOLUALUS.
Onexrpoinus. 3akoHsl Papanes 1 IEKTPOIU3a.

OnexkTpudeckuil Tok B ra3zax. CaMoCTOSATENbHBIM U HECAMOCTOSITENBHBIN pa3psl.
PaznuyHble TUIIBI CaMOCTOSTENBHOTO pa3psana. Moiuus. [1nazma.

TexHuueckne ycTpoicTBa M NMPAKTUYECKOE NPUMEHEHUE: Ta30pa3psaHbIe JaMIIbI,
AJIEKTPOHHO-Ty4YeBass TpyOKa, IOJYNPOBOJHUKOBBIE MNPUOOPHI: MO, TPAH3UCTOD,
doTtoanoa, CBETOAMOJ, TajdbBaHUKA, pa(UHUPOBAHUE MEAM, BBIIJIABKA aJFOMHHUS,
DIIEKTPOHHAs! MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCHMOCTD COITPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

3axoHsb! AtekTposinza dapanes.

HckpoBoii pa3psg ¥ IPOBOJAUMOCTD BO3yXa.

CpaBHEHME IPOBOAMMOCTH METAIJIOB U IMOJYIIPOBOIHHUKOB.

OnHOCTOPOHHSAS POBOJAUMOCTD TNO/A.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomol, nPAKMUKYM.

HaGmronenue snexkrponusa.

N3mepenue 3apsa OTHOBAJIEHTHOTO UOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHHS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOAA.

Du3uYeCKUH MPAKTUKYM.

CrniocoObl m3MepeHus (U3NYECKUX BEJIMYMH C HCIOJIb30BAaHHEM AaHAJOTOBBIX H
IU(PPOBBIX HM3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTENbHbIE TOIPEIIHOCTH HU3MEpPEeHUN (U3NYEeCKUX BEITUYMH.
O1nieHKa rpaHyI] NOTPEIIHOCTEM.

[TpoBeneHne KOCBEHHBIX HM3MEPEHM, MCCIIEOBAaHUI 3aBUCUMOCTEH (HU3HUECKHUX
BEJIMYUH, NpPOBEpPKa TMPENJIOKEHHBIX THUIOTe3 (BbIOOp U3 paboT, OMHCAHHBIX B
TEMaTUYECKUX pazfenax «YUEeHHYECKUH HKCHEPUMEHT, JabopaTopHble paboThl,
MPAKTUKYM).

MexnpeamerHbie CBs3H.

Nzydenne kypca ¢uszuku yriyosn€HHoro ypoBHs B 10 kjacce ocyliecTBisieTcs ¢
y4€TOM CO/IepKaTeNIbHBIX MEXIPEAMETHBIX CBA3€H ¢ KypcaMu MaTeMaTUKH, OUOJIOTHH,
XUMHHU, TeOrpapuu U TEXHOJIOTHH.

MesicnpeOmemnvle nonamus, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYUHOZ0
no3HAHUA: SBIICHUE, Hay4YHbIH (DaKT, TMMoTe3a, pu3nyeckas BEIMYMHA, 3aKOH, TEOpHs,
HaOIOZIeHNe, DSKCIEPUMEHT, MOJCIUPOBAHNUE, MOENIb, H3MEPEHHE, MOTPEIIHOCTH
U3MEPEHUN, U3MEepUTENbHbIE TPHOOPHI, U POBas Tad0paTOPHsL.

Mamemamuka: peumieHue cucTteMbl ypaBHeHHH. JluneiliHas ¢yHkuus, napabora,
runep6Oona, ux rpadguxu u cpoiictBa. Tpuronomerpuyeckue QyHKIHU: CUHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO. BekTopbl M HX
IIPOCKLMU HAa OCU KOOPIHMHAT, CI0KEHUE BEKTOPOB.



Bbuonozua: mexanudeckoe IBIKEHHWE B KUBOM mnpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYXKAIOIIEH Cpenibl,
yTHin3anuss ~ OMOOpPraHMYECKOro  TOIUIMBA  JUIsl  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TMOBEPXHOCTHOE HATSDKEHHE M KaNWUISpHBIC SIBICHHUS B TPHUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOI MpUpo/IE.

Xumus: NUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAsI Macca, oJIyueHHe HAaHOMAaTepHAaJloB, TEIUIOBBIE CBOMCTBA TBEPIBIX
TeN, KUAKOCTEH M Ta3oB, JKUJIKHE KPUCTAIUIBI, AJIEKTPUUYECKHE CBOMCTBAa METAJUIOB,
AIIEKTPOJIUTUYECKAS JUCCOLMALINS, TAIbBAHUKA, JIEKTPOHHASI MUKPOCKOIIHS.

T'eozpaghus: BaxxHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodbpa3oBaHue JBUKEHUN C HCIOJIb30BAHHMEM MEXaHU3MOB, YUET
CyXOTO U JKHUJIKOTO TpPEHUs B TEXHHUKE, CTAaTUYECKUE KOHCTPYKUUU (KPOHIITEHH,
peméryaTble KOHCTPYKIMH), UCIIOJIb30BaHNE 3aKOHOB COXPAHEHMSI MEXaHUKH B TEXHHKE
(rupockorl, BOJIOMET U JpYTHe), JABUTaTelb BHYTPEHHETO CrOpaHus, mapoBas TypOUHa,
OBITOBOWM  XOJOMWIbHUK, KOHJHUIIMOHEDP, TEXHOJOTMH TIOJIYYCHHs] COBPEMEHHBIX
MaTepUaIoB, B TOM YHCJIE HAHOMATEpPHaJIOB, U HAHOTEXHOJOTUH, AJIEKTpOCTaTHUECKas
3allliTa, 3a3€MJICHHE AJIEKTPONpPHUOOPOB, razopa3psiAHbIE JAMIIbl, MOJYNPOBOJIHUKOBHIE
npuOopkI, rajJbBaHUKA.

11 KJIACC

Pasnen 4. DiiekTpoauHamMmKa.

Tema 4. Maznummnoe noane.

B3anMopeiicTBre MOCTOSHHBIX MAarHUTOB M NPOBOJHUKOB C TOKOM. MarHuTHoe
nosie. Bekrop MarHWTHOW HMHAYKUMH. [IpuHOWN Cyneprno3unuy MarHUTHBIX TOJICH.
JIvHUM MarHUTHOW UHIYKIIMH.

MarHutHoe 10Jie MNPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro BuTka). OnsIT JpcTena.

Cuita Amrniepa, e€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenia, e€ HampaBjieHHEe WM MOJYJb. J[BH)KEHHE 3apsyKEHHOM 4YacTHIhI B
OJIHOPOJTHOM MAarHUTHOM Iojie. PaGora cuitbl Jlopenta.

MaruutHoe nosie B Bemectse. DeppoMarHeTuku, napa- 1 JMaMarHeTUKH.

TexHuueckne yCTpOMCTBA W TEXHOJOTMYECKHE TMPOUECChl: MPUMEHECHHE
IIOCTOSIHHBIX MAarHWTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JIJIEKTPOABUTATEIIb
Sko6u, ycKOpUTENH JI€MEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMII MHIYKIMA MarHUTHOTO TIOJSI MOJIOCOBOTO M TOJKOBOOOPA3HOTO
ITOCTOSIHHBIX MarHuTOB.

KapTuna nuHMNA MarHUTHOW WHAYKIMHU TOJS JJIMHHOTO MPsIMOTO MPOBOJHUKA H
3aMKHYTOTr'0 KOJIBLIEBOI'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmMopencTBue 1ByX IIPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

Halntonenre qBU>KEeHMS My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIIMD AEWCTBUS AJIEKTPOU3MEPHUTEIFHOTO MPUOOpPa MAarHUTORJIEKTPHUECKOM
CHUCTEMBI.

Yuenuueckuii s3xcnepumenm, nabopamopnvie padomaol, npaKkmukym.

HccnenoBanne MarHuTHOTO MOJISI HOCTOSIHHBIX MarHUTOB.



HccnenoBanue CBONWCTB (peppOMarHeTUKOB.

HccnenoBanue neMCTBHS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenue cunsl AMmepa.

N3ydeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MarHUTHOM MHIYKIIMK Ha OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inekmpomaznumnas uHOYKYUs.

SIBrieHne 3JeKTpOMarHUTHOM MHAYKUMUM. [[OTOK BEKTOpa MArHUTHON WHIYKIIHH.
OJIC wuHayknuu. 3akoH DJJIEKTpOMarHuTHou  wHAyKkuuu  @Papanes. Buxpesoe
anekrpuaeckoe noie. Toku Dyko.

OJ1C uHAYKIMU B IPOBOAHUKE, JBKYIIEMCS B OJJHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTyika MHIYKTUBHOCTH B ILIEMHU IMOCTOSHHOTO TOKa. fIBieHue
camouHaykuuu. IJIC caMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJIsI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckrne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: MHAYKIIMOHHAS MEYb,
COJIEHOM], 3aIHTA OT JICKTPU3ALUH TEJ NPH ABUKECHUU B MATHUTHOM I10JI€ 3EMJIH.

Jemoncmpayuu.

HaGmroneHnre ssBIeHUS DIEKTPOMArHUTHOW MHITYKITHH.

Hccnenoanue 3aBucumoct J/1C MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
IIOTOKA.

[IpaBuiio Jlenua.

[Tamenre MaruuTa B allFOMUHUEBON (METHO) TpyOe.

SIBrieHME CaMOMHIYKIIHH.

Uccnenoanue 3aBucumoctd IC caMOMHIYKIIMKU OT CKOPOCTU U3MEHEHUS CHUJIBI
TOKa B LICIIH.

Yuenuueckuit sxcnepumenm, nabopamopusvie padoomot, NPAKMUKYM.

HccnenoBanue sBIEHUS 371EKTPOMATHUTHOW UHTYKIIAH.

OnpeneneHne HHAYKIIMA BUXPEBOI'O MarHUTHOTO TIOJISI.

HccnenoBanue sBICHUS CAMOWHIYKIWH.

COopka MoeH SIEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3znen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHast cucrema. CBOOOHBIE KOJICOAHUS.

['apmonnueckue koyieOanms. KuHemMaTtnueckoe W JMHAMHYECKOE OIHCAHHE.
DHEpreTUYecKoe OmnucaHue (3aKOH COXpaHEHHS MEXaHW4YeckoW »sHepruu). BbiBoa
JTUHAMUYECKOTO ONMHUCAHUSI TapPMOHUYECKUX KOJICOAHWM W3 HUX DHEPreTUYecKoro u
KHMHEMaTHYECKOTO OIMHMCaHUS.

Ammuutyna u  Qaza konebanuil. CBsA3b aMIUIUTYJbl KOJEOAHWN HCXOIHOMN
BEJIMYMHBI C AaMIUTUTYIaMH KOJIeOaHMid €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon wm wyactota KojeOanuii. Ilepuos MambiX CBOOOTHBIX KOJICOAHMI
MaTeMaTHYeCKOro MasiTHHUKA. [leproa cBOOOIHBIX KOJIeOaHUid TPYKUHHOTO MasiTHUKA.

[lonatue o 3aTyxamomux KojeOaHUsX. BriHyXIeHHbIe KoneOaHus. Pe3onanc.
Pe3onancHas kpuBas. BrausHue 3aryxaHuss Ha BHJ  PE30HAHCHOM  KPHUBOW.
ABTOKOJIEOaHUS.

TexHuuecKkne YCTpOMCTBA W TEXHOJOTMYECKUE ITPOLECCHI: METPOHOM, Yachl,
KauyeJn, My3bIKaJbHbIe MHCTPYMEHTHI, ceiicMorpad.



Jemoncmpayuu.

3anucek KoaebaTeabHOTO ABUKEHUS.

HaGnroneHne HE3aBUCUMOCTH IE€pUOJAa MallbIX KOJEOaHWH rpy3a Ha HHUTH OT
aMIUTUTYIbI.

HccnenoBanue 3aTyxaroumx KojieOaHUN M 3aBUCHMOCTH TEPHOJA CBOOOHBIX
KoJIeO0aHU OT CONPOTUBIICHUS.

HccnenoBanue kojaebaHuii rpy3a Ha MacCCUBHOM MPY>KUHE € 1ENbI0 (GOPMHUPOBAHUS
npesicTaBIeHUI 00 UaeanbHON MOENH MPY>KUHHOTO MasiTHUKA.

3aK0OH COXpaHEHHUsI SHEPTUU MIPHU KOJIEOAHUSIX TPy3a Ha MIPYKUHE.

HccnenoBanue BhIHYXACHHBIX KOJICOaHUM.

Habmonenue pezonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3mepenue neproia CBOOOAHBIX KOJICOAHUN HUTSAHOTO U MPY>XKUHHOTO MasTHUKOB.

N3ydenne 3aKkOHOB JIBUJKEHUS Tela B X0J1e KoJeOaHUii Ha yIpyrom mojiBece.

N3yueHre IBUKEHHS] HUTSHOTO MAasiTHUKA.

[IpeoOpazoBaHue YHEPTUH B IPYKUHHOM MASTHHKE.

HccnenoBanue yObIBaHUST aMILTUTY/AbI 3aTYXAIOIMKUX KOJIEOaHUH.

HccnenoBanue BRIHYXICHHBIX KOJICOAHMIA.

Tema 2. Inekmpomaznummsie Ko1e0aHUA.

Koneb6arenpubiil koHTYp. CBOOOAHBIE STIEKTPOMArHUTHBIE KOJIeOaHUs B UACATHHOM
kosiebaTenbHOM KoHType. @opmyna Tomcona. CBsi3b aMILTUTYIBI 3apsiia KOHJEHCATOpa
C aMIUTUTY/IOM CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aK0H COXpaHEHHUsSI SHEPTUHU B UJI€aTLHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaromue 3JIeKTpPOMarHuTHbIE KosieOaHus. BrIHYKIECHHBIE 3JEKTPOMarHUTHBIE
KoJIeOaHusl.

[lepeMeHHbIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE U JIEUCTBYIOIIEE
3HAQYCHHUE CHUJIBI TOKA U HAMPSDKEHUS MPU Pa3IudHON (popMe 3aBUCHMOCTH TIEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycouganbHblii NEpeMEHHbI TOK. Pe3ucrtop, KOHAEHCATOp U  KaTyllKa
WHJIYKTUBHOCTH B IIENMM CHHYCOUJAJIHLHOTO TEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

Uneanbubiit  tpanchopmarop. IlpousBoacTtBo, mepemadya u  moTpediieHHe
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKME PUCKH MOpH  NPOU3BOJACTBE  dJIEKTpodHepruu. Kynberypa
MCII0JIb30BAHMS 3JIEKTPOIHEPTUH B ITOBCEITHEBHOM JKU3HHU.

TexHnuecKkrne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: JIEKTPUUECKUN 3BOHOK,
TreHepaTop MEPEMEHHOI0 TOKA, JMHUHU dJIEKTponepeaay.

Jemoncmpayuu.

CBOOOTHBIC PTIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJICOAHWH OT WHAYKTHBHOCTH U EMKOCTH
KOHTYpaA.

OcrumtorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXaroOMUX SIEKTPOMArHUTHBIX KOJIeOaHH.

Mogenb 37eKTpOMarHuTHOrO0 reHepaTopa.

BriHyXI€HHBIE CHHYCOUIaTIbHBIE KOJICOaHMSI.

Pe3ucrop, karyiika HHAYKTUBHOCTH U KOHJIEHCATOP B LIEMU NEPEMEHHOI0 TOKA.



Pe3onanc mnpu  1OCIENOBATEIBHOM  COEAMHEHUU  PE3UCTOpa,  KaTyIIKH
MHAYKTUBHOCTH U KOHJEHCAaTOpa.

Y CcTpoiCTBO U MPUHILIUI IEUCTBUS TpaHChOopMaTOopa.

Mopeinb TUHUN 3JEKTPONEPEIAUN.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanue TMEpEMEHHOrO TOKa 4epe3 IMOCIEI0BAaTEIbHO COEIMHEHHBIE
KOHJICHCATOP, KaTyLIKy U PE3UCTOP.

HaburoneHne 3neKTpoMarHiTHOTO pe30HaHca.

HccnenoBanue pabOThl MICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHbLE G0JIHD.

Mexanuyeckre BOJIHBI, YCIOBUS HX pacnpoctpaHeHus. llomepeunble u
IpOJOJbHBIE BOJHBL. [leproa, cKOpoCcTh pacrnpocTpaHeHHs M JjauHa BoiHbL. CBOMCTBa
MEXaHUYECKHUX BOJIH: OTpaKeHUE, MpejoMmiieHne, HHTepdepeHIus 1 1udpakims.

3Byk. CkopocTs 3ByKa. ' poMkocTs 3Byka. BricoTa ToHa. TemOp 3ByKa.

[IIymoBoOe€ 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

DJEeKTPOMarHUTHbIE BOJIHBI. YCJOBHS M3JIYy4€HHs] 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)XK€HUE, MPEIOMIICHUE, MOJISpU3aLus,
uHTepPepeHns U AUPPaKIHS.

[[Ixkana 5>JIEKTPOMATHUTHBIX BOJH. IIprMeHeHHE >3JIEeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMITBI paANOCBS3H U TeNEBUICHUA. Pagronokanus.

DJEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEJIbI.

TexHuueckue yCTpOWCTBA M  MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, pajap, paJAuoONpUEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBU-meus,
yJIbTPa3BYKOBAasl TMarHOCTUKA B TEXHUKE U METUIIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpOCTpPaHEHHUE MMOMEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneOmromneecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

Habmronenne oTpakeHus U MPeoMIIEHUS] MEXaHUYECKUX BOJIH.

Hab6mronenne narepdepeHnn u Tudpakiini MEXaHHUYeCKUX BOJH.

AKyCTHUYECKNI PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro NIPpUMEHEHHE.

HaGmronenne cBsi3u TpOMKOCTU 3BYKa U BBICOTBHI TOHA C aMIUIMTYJOW M 4aCTOTOU
KoJie0aHuH.

HccnenoBanue CBOMCTB SJIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MpPEOMIICHUE,
noJspuzanus, udpakuus, UHTepPepeHIHs.

ObHnapyxeHne nHPPAKPACHOTO U yAbTPa()HUOIETOBOTO U3TyUCHHA.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomut, npaKmMuKym.

M3yuyeHne napaMeTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpoCcTpaHEHMsI 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsMonMHENHOE pAaCIIPOCTPAHEHHUE CBETa B OAHOPOMHOU cpexe. Jlyd csera.
TodeuHbli1 ICTOYHUK CBETA.



OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHsi cBeTa. [locTpoeHune u300paxeHuil B
wiockoM 3epkaiie. Chepudeckue 3epkaia.

[Ipenomiienne cBeTa. 3aKOHBI TMPETOMIICHUS CBeTa. AOCONIOTHBIM MOKa3aTelb
npesnoMiieHns. OTHOCUTENBHBIN MOKa3aTenb npeaomiieHus. [locTosHCTBO 4acTOTHI CBETa
Y COOTHOILIECHUE JJIMH BOJIH MPU MEPEX0JE MOHOXPOMATUUYECKOIO CBETA YEPE3 TPaHUIly
paszzena JByX ONTHYECKHUX CPEl.

Xon nmydeit B mpusme. Jucnepcus ceeta. CiaoxkHbIN cocTaB Oenoro cBera. L[BeT.

[lonHoe BHyTpeHHee oOTpaxkeHHe. lIpenenbHbId Yrojl MOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Cobuparomue 1 paccenBarouiye jauH3bl. ToHkas nuH3a. DOKYCHOE pacCcTOsSHHUE U
ONTHYECKass CHJIa TOHKOM JHMH3BL. 3aBUCHUMOCTh (DOKYCHOTO pAcCTOSIHUS TOHKOMN
cheprdecKoil JTMH3bI OT €€ TeOMETPUN U OTHOCUTEIIBHOTO MTOKA3aTelNs MPEIOMIICHHUS.

dopMyia TOHKOU JINH3BI. Y BEJIMYCHHE, 1aBAEMOE JINH30M.

Xon Jy4a, MPOLIEAIIEr0 JMH3Y IMOJI HIPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontuueckoit ocu. [locTpoenne n3o0pakeHit TOYKK U OTpe3Ka MPSMOI B COOMPAIOIINUX U
paccerBaroOLIUX JUH3aX U UX CUCTEMaX.

OnTtuueckue mpubopsl. Paspemaromas crnocoOHOCTh. ['na3 kak onTuyeckas
cucTeMa.

[Ipenensl TPUMEHUMOCTH F€OMETPUYECKOI ONTHUKHU.

BonnoBas onrtuka. MHTepdepenuust cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOIO/ICHUT MAaKCUMyMOB W MHHMMYMOB B WHTEp(EpPEHIIMOHHOW KapTHHE OT JBYX
KOT'€PEHTHBIX UCTOYHUKOB. [IprMephl Kiaccuuecknx HHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxkuus ceta. JudpakuronHas pemérka. YciaoBHe HaOMIOJIEHUS TJIaBHBIX
MaKCHUMYMOB TIpU MaJI€HUU MOHOXPOMATHYECKOTO CBETA HA AUPPAKIUOHHYIO PEHIETKY.

[Tonspuzanus cBera.

TexHUuecKne yCTpOHCTBA M TEXHOJIOIMYECKHE MPOLECCHl: OUKH, JIyna, IEPUCKOIL,
¢doToanmnapar, MUKpPOCKOII, MPOEKIIMOHHBIN anmnapar, MpoCBETIEHUE ONTUKH, BOJJOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMIiIeHUs CBETA.

Habmronenne momHOro BHyTpeHHETo oTpaxeHus. MoJiesnb CBETOBO/A.

HccnenoBanue xoia CBETOBBIX ITYYKOB Y€pE3 IUIOCKONAPAIENBbHYIO MIACTUHY U
puU3My.

HccnenoBanue CBOMCTB N300paKeHU B IMH3aX.

Mopnenu MUKpPOCKOIIA, TEIECKOIIA.

HaGmronenue unrepdepeHinm ceera.

HabunroneHre n1BeToB TOHKUX MJIEHOK.

Habmonenne nudpakuuu ceera.

N3yuenue nuppakimOHHON PeIIETKY.

Habmonenre qudpakqmoHHOTO CIIEKTpa.

HaGntonenue nqucnepcuu cBera.

HaburoneHue nonspuzanum cBeTa.

[TpumeHeHue NOoNSIPOUI0B ISl U3YUEHUS MEXaHUYECKUX HaIPSHKEHHIA.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomul, npAKMUKym.

N3mepenune nokasaress NpeJoMIICHUs CTEKIA.



HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHMSI OT BellecTBa (Ha MpuUMepe
KUJKHUX JTUH3).

N3mepenune GoKyCHOro pacCTOSHHS paCCEUBAIOIINX JINH3.

[TonydyeHnue n300pa>keHUs B CUCTEME U3 IJIOCKOTO 3epKaJia U JIUH3HI.

[Tonydyenue n300pa>keHUs B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue Te€1eCKONMYECKUX CUCTEM.

Ha6monenue nudpaxkiuuu, HHTEpGEpEHIINN U MOISpU3aIIU CBETA.

W3yuyeHne nonsipu3alnnuy cBeTa, OTPAXKEHHOTO OT NOBEPXHOCTU JUIIEKTPUKA.

N3ydenne nuTepepeHIINM JJa3epHOro U3TYyYEHHUS Ha ABYX ILIETAX.

HabGntonenue nucnepcum.

Habmonenue u uccienoBanue AUQpaKkIMOHHOTO CIEKTpa.

W3mepeHue AJIMHBI CBETOBOW BOJIHBI.

[lonyuenue crekTpa H3Ay4YE€HHUs] CBETOAMOAA MPU TOMOIIM TUPPAKIUOHHOMN
PEIIETKMU.

Pasnen 6. OcHOBBI crIelIHAJIBHON TEOPUH OTHOCHTEILHOCTH.

['paHnIBI TPUMEHHMOCTH KJIACCHYECKOM MeXaHuku. llocTymarel cnenuaabHOR
TEOPUU OTHOCUTEIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHO# wuHTepBai. IIpeoOpazoBanusi Jlopenma. YcioBue
OpUYMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHHU U
COKpAILEHUE JJIUHBI.

DHeprusi U UMITYJIbC PESITABUCTCKOMN YaCTUIIBL.

CBsi3b Macchl C PHEPTUEM M HUMITYJIBCOM PEIATUBUCTCKOW YaCTULIBl. DHEpPrus
MOKOSL.

TexHuueckue YCTpPOHWCTBA U  TEXHOJOTMYECKHUE IMPOLECCH:  CIYTHUKOBBIE
NPUEMHHUKH, YCKOPUTEIHN 3apsKEHHBIX YaCTHLI.

Y4eHn4eCcKHil SKCTIEpUMEHT, JIa00paTOPHbIE padOThI, MPAKTHKYM.

OnpeneneHue MMITyJIbCa U SHEPTUU PEISTUBUCTCKUX yacTul (o GoTtorpadusm
TPEKOB 3apsKEHHBIX YaCTHUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapHo-60aHo060il 0yanusm.

PaBHOBecHOE TemioBoe M3NydeHHE (M3TydeHHEe aOCOMIOTHO YEPHOTO Tela). 3aKOH
cMmeleHus: Buna. I'mnoresa [limanka o kBaHTax.

®oTOoHBL. DHEprus U UMIYJIbC (POTOHA.

®ororpdexr. Ompitel A. I'. CroneroBa. 3akonbl ¢doTodddexra. YpaBHEHUE
OiinmreitHa s pororddexra. «Kpacnas rpanuna» goroaddexra.

JlaBrieHue cBeTa (B 4aCTHOCTH, JaBJICHHE CBETa Ha a0COJIOTHO TMOTJIOLIAIOIIYIO U
a0COJIIOTHO OTpaXkarolyro moBepxHocTh). OnbiThl I1. H. JleGenena.

BosiHOBBIE cBoOVicTBa yactull. Bomnbel ne bponnsa. [[nuHa BOnHBI ne bpoinsa u
pasMmepbl 00JacTH JIOKaJIM3alMH JBMKYIIEHCs dacTHIbl. KopmycKymnspHO-BOJTHOBOM
nyanu3M. Jludpakuys 31eKTPOHOB Ha KpUCTaIIax.

Crneunduxka wusmepeHuid B Mukpomupe. COOTHOIIEHHS HEONpeaenEHHOCTEN
[eiizenbepra.

TexHuueckue yCTpPOMCTBA M  TEXHOJOIMYECKHE IPOLECCHI:  CIIEKTPOMETP,
dboTornement, GOTOJATUHMK, TYHHEIBHBIA MUKPOCKOII, COJIHEUHast OaTapes, CBETOAUO.

Jemoncmpayuu.

®oTtodddekT Ha yCTaHOBKE C TMHKOBOM TUIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (hoTod(deKTa.



HccnenoBanue 3aBUCHUMOCTH CONPOTHUBJICHHUS HOJIYIIPOBOIHUKOB OT
OCBELIEHHOCTH.

Ceetonuos.

Conneunas 6atapes.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomot, nPAKMUKYM.

Uccnenoanue horopesucropa.

N3mepenue nocrosinHoil [1nanka Ha ocHOBe uccneaoBanus Gporodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pe3 CBETOAMO OT HAIPSIKEHUSL.

Tema 2. @u3zuxka amoma.

OmnbITEl 1O MCCIEAOBaHUIO CTpoeHUs artoma. IlmanerapHas wmojens arToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u moriomenue (HOTOHOB IpU TMEpPEeXoAe aTroma ¢
OJHOTO YPOBHS 3HEPTHU HA JPYTOM.

Bunsl criektpoB. CieKTp ypOBHEH 3HEPrUu aToMa BOJOpoAa.

CroHTaHHOE U BBIHYKJIEHHOE U3J1yueHue ceta. Jlazep.

TexHuueckrne yCTpOMCTBA M TEXHOJOTHYECKHE IMPOLECCHI: CIIEKTPAIbHBIN aHAIU3
(cmexkTpockom), Jiazep, KBAHTOBBIN KOMITBIOTEP.

Jemoncmpayuu.

Mogens omnbita Pesepdopna.

HaGmronenre muHeHyaThIX CIIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHIL.

OrnpeneneHue AJIMHBI BOJIHBI JJA3€PHOTO U3TYyUYEHHUS.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomui, npaKMUKyM.

HaGmronenre nuHeyaToro CrekTpa.

HccnenoBanue CHEKTpa pa3pekKeHHOrO AaTOMApHOIO BOJIOPOJAa U HU3MEPEHHUE
ocTosTHHOM Punbepra.

Tema 3. uzuka amomHozo A0pa u INEMEHMAPHLIX YACMUY,.

Hyxnonnas monens snpa I'eitzenbepra—Banenko. 3apsan syupa. MaccoBoe uucio
sapa. M30Tomsl.

PamnoakTuBHOCTh. AJb(a-pacnaa. DJIEKTPOHHBIA M MO3UTPOHHBIA OeTa-pacmaji.
M'amma-uznydenue.

3aKoH paJMOaKTUBHOIrO pacnana. PaanoakTuBHbIe U30TOIBI B npupojae. CBoicTBa
MOHU3UPYIOLIETO H3JIy4YeHUs. BiusHue paauOakTUBHOCTM Ha KUBBIE OpPraHU3MBI.
EctectBennsiii oH uznyyenus. Jlozumerpusi.

DHeprust CBsi3u HYKJIOHOB B siape. SnepHbie cuibl. JlegekT macchl sapa.

Anepusie peakiuu. [lenenne u cunrtes snaep. SAnepueie peaktopsl. [Ipobremsr
YOPABISIEMOTO0 TEPMOSIAEPHOTO CHHTE3a. DKOJOTUYECKUE ACTEKThl PAa3BUTHUS SAIECPHOU
SHEPIreTUKHU.

Mertobl perucTpalui U UCCIEAOBAaHMS AIEMEHTAPHBIX YaCTHLI.

OyHAaMEHTAIbHbIE  B3aUMOJCWUCTBUs.  bapuoHbBl, ME30HBI W  JICOTOHBI.
[IpencraBnenue o CtannaptHor Mmoaenu. KBapk-riitooHHas MOJEb aIpOHOB.

®usuka 3a npeaenamu CranpaptHoi Mosaenu. TéMHast Matepust U TEMHAs SHEPIHSL.

EnuncTBO (hriznueckoit KapTHHBI MHUpA.

TexHuueckue YCTpPOWCTBA M TEXHOJIOTHMYECKHE MPOILIECCHI: JI03UMETP, Kamepa
BunbcoHa, siaepHBI peakTop, TEPMOSIAEPHBIM peakTop, aroMHas OomOa, MarHUTHO-
pe3oHaHCHasi ToMmorpadus.

Yuenuueckuii s3xcnepumenm, nabopamopnuvie padomaol, npaKkmukym.



HccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue painoakTUBHOTO (hOHA C HCIIOIH30BAHUEM JO3UMETPA.

N3ydenue noriomieHus 0eTa-4acTull alFlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH H ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukiiamHOE€ M MHPOBO33PEHUYECKOE 3HAUYCHHUE
acTpoHOMUHU. [IpMEHUMOCTh 3aKOHOB (PU3HKH JJi1 OOBSICHEHUSI MPUPObI KOCMHUUECKUX
00BEKTOB.

Meroasl  acTpOHOMHYECKHX  uccieaoBaHui.  COBpEMEHHBIE  ONTHUYECKHE
TEJIECKOIIbI, PaIMOTEIECKOIIbI, BHEATMOC(EepHAast aCTPOHOMHUS.

Bun 3Bé3aH0r0 HeOa. Co3Be3usl, spKUe 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKCHHE.

Conneynas cucrema.

Connne. Conneunast akTUBHOCTb. McTounuk sHeprun CoJiHLA U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKHU. JlMarpamMma «CIEKTpalbHBIM Kilacc —
CBETHUMOCTb». 3BE3Abl TJABHOW IMOCJIEAOBATEIIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETHUMOCTb» JIS 3BE3] TJIAaBHOW IOCIENOBATEIBHOCTU. BHYTpeHHEE CTpOEHHE 3BE3N.
CoBpeMEHHBIE MPEICTABICHUS O MPOUCXOKIACHUH U 3BoJIonnKM ColHIA U 3BE3/. DTallbl
JKA3HU 3BE3.

Mueunbtii Ilyte — nama T'anaktuka. Ilonoxxkenue u nuxenue ConHua B
lanaktuke. Tunel ramaktuk. Paguoramaktuku u KBasapel. UEpHbIE IOBIPBI B sapax
rajJakTHUK.

Bcenennasi. Pacmmpenune Bceenennoit. 3akon Xa0O0ma. Pa3beranue ramakTuk.
Teopus bosbioro B3peiBa. PEMTUKTOBOE U3TyUYEHHE.

MacmtabHas cTpykTypa Beenennoit. MeTaranakTuka.

Hepeménnnie npo6iemMbl aCTpPOHOMUH.

Yuenuueckue naonwoenus.

HaGmronenust 3BE3gHOrO HEOGa HEBOOPYXKEHHBIM TJIA30M C  HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKCHUN ISl OMpeNeNICHUs TMOJ0KEHUST HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3usi CeBEpHOTo MOJIyIIapus U sipKue 3BE3/bI.

Ha6mronenust B reneckon JIyHbl, TU1aHET, TYMaHHOCTEW U 3BE3AHBIX CKOTUICHUH.

Du3uYeCKUH MPAKTUKYM.

CnocoObl m3MepeHusi (PU3NUECKUX BEIUYUH C HUCIOIH30BAHHEM AaHAJIOTOBBIX U
U(GPOBBIX HM3MEPHUTENBHBIX MPHUOOPOB W  KOMIBIOTEPHBIX JIATYUKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCHUTENIbHBIE TMOTPEITHOCTH H3MEpPeHU (U3NYECKUX BEIHYUH.
O1ieHKa rpaHyI] NOTPEIIHOCTEM.

[TpoBeneHne KOCBEHHBIX HM3MEPEHMI, MCCIIEOBAaHUI 3aBUCUMOCTEH (HHU3MUECKHUX
BEJIMYMH, TIPOBEpPKA TMPEMIOKEHHBIX THUNOTe3 (BBIOOP U3 pPabOT, OMHCAHHBIX B
TEeMaTUYECKUX pa3fenax «YUYeHUYECKUM DJKCIEPUMEHT, Ja0opaTopHbIe pabOThI,
MPAKTUKYM).

O0o0mariee NnoOBTOpeHue.

OO6o0meHre W CUCTEMATU3allds COJCpPXKAHUS Ppa3leNioB Kypca «MexaHuKay,
«MonekynspHas Qu3nKa U TEPMOJIUHAMHKA», «IJEKTpoauHamukay, «Komebanus wu
BOJIHB, «OCHOBBI CHEIMAIILHON TEOpPHH OTHOCHTEIbHOCTH», «KBaHTOBast Qusukay,
«INEeMEHTBI aCTPOHOMHH U aCTPODU3UKIY.

Ponb ¢u3uku u acTpOHOMHH B 9KOHOMHYECKOH, TEXHOJIOTUUECKOM, COIMaIbHON U
ATUYECKON cdepax ACATETLHOCTH YeOBEKa, PoJib U MECTO (M3UKU U aCTPOHOMHUHU B
COBPEMEHHOM HAay4HOM KapTUHE MMpPA, 3HAYEHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIHHON M MPOTHOCTHYECKON (QYHKIUI (PrU3HUEcCKO TEOpHH, PONb (PU3NIECKON



Teopud B (GOPMUPOBAHUM TMPEACTABICHUNA O (U3MYECKOW KapTUHE MHpaA, MECTO
¢u3nvyeckoil KapTHHBI MHpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAaYUHBIX
MPEJCTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIe CBS3H.

Nzydenne kypca ¢uszuku yriyOn€HHOro ypoBHA B 11 kiacce ocyuiecTBisieTcs ¢
Y4ETOM COZIEpKATENbHBIX MEXIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTE€MaTUKH, OUOJIOTHH,
XUMHH, Teorpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie noHAmMuUA, C6A3AHHbBIE C UYUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: SBICHUE, HAYYHBIA (QakT, runoresa, (pusnueckas BEIUUYMHA, 3aKOH, TEOpUs,
HAOJIIO/IEHNE, HKCIEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEPEHHUE, MOTPEIIHOCTH
U3MEpEeHUl, U3MEpUTENIbHbIE PUOOpPHI, IM(poBas 1adopaTopus.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHH. TpUTrOHOMETpUYECKUE (PYHKIUU:
CHUHYC, KOCHMHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO.
BekTopsl M HMX MPOEKIUM HA OCH KOOpPJAWHAT, CJIOKEHHE BeKTOpoB. I[Ipom3BonHbIE
alieMeHTapHbIX (QyHKIuH. [Ipu3Haku mogo0us TPEeyroiabHUKOB, OINpeEesieHrue TUIONaan
IUIOCKHUX (Uryp ¥ 00bEMa Tel.

Buonozua: snextpuueckue sIBIEHUS B AKUBOM MpUpoe, KoneOaTenbHbIe IBHKEHUS
B KMBOW TMPUPOJIC, HKOJIOTUYECKHE PHUCKH TPU MPOU3BOACTBE IIIEKTPOIHEPIUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl, YIbTpa3ByKOBas JUArHOCTHKA B
MEIUIMHE, ONTUYECKHE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJ, KpUCTAIUIMYECKasi CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00pa30BaHUS KPUCTAJUTMUECKON PEIIETKH, CTIEKTPATbHBINA aHATH3.

T'eocpaghus: marHuTHbE MOJIOCA 3€MJIM, 3aJIEKUM MAarHUTHBIX pyZ, (GoTochEMKa
3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozua: TPUMEHEHUE  TOCTOSIHHBIX  MAarHUTOB,  3JEKTPOMAarHUTOB,
ANIEKTPOJBUTATENb SIKOOM, TeHEepaTop MEePEeMEHHOT0 TOKa, MHAYKIIMOHHAs IMe4b, JIUHUU
ANIEKTpoNepeay, 3JIEKTPOJIBUraTeNb, pajap, paAuONpUEMHHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neus, ynpTpa3ByKoBasi JUAarHOCTUKA B TEXHUKE, MPOCKIIMOHHBIN anmapar,
BOJIOKOHHAsl ONTHKa, COJHEYHass Oarapesi, CIIyTHUKOBbIE NPUEMHUKHU, sJepHas
HHEPreTHKa U IKOJIOTUYECKUE aCTIEKThI €€ pa3BUTHSL.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIETO OBPA3OBAHUAJIMYHOCTHBIE
PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHHUS yuyeOHOTO mpenmera «DuU3MKa» JOJKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTH  OOYYaIOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW  BHYTPEHHEH MO3WIMEH JIMYHOCTH, CHCTEMOW  IIEHHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOCKJACHHUI, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
[IEHHOCTSIM POCCHICKOTO0 OOIINEeCTBa, pacIIUpEHHE IKU3HCHHOTO OIbITa M OIbITa
JEATENIBHOCTA B IIPOLECCE pEAJM3alMM OCHOBHBIX HANpPaBJICHUN BOCHUTATEIbHOU
JEATENBHOCTH, B TOM YHCJIE B YACTH:
rPa’KIAHCKOr0 BOCIIMTAHMS:



e c(hopMUPOBAHHOCTH TPAXKTAHCKOW MOZHMIIMH OOYYAIOMIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO O0IIECTBa;
® [PUHATHE  TPAAUIMOHHBIX  OOIICYENIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JIEMOKPaTUYECKUX EHHOCTEN;
® TOTOBHOCTH BECTHM COBMECTHYIO JEATEIBHOCTh B HMHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHOM OpraHu3allly;
® YMEHHE B3aUMOJIEUCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
X QYHKUUSIMU U HAa3HAUYCHHUEM;
® TOTOBHOCTb K T'YMaHUTAapHOM U BOJIOHTEPCKOU IEATEIBHOCTH.
NATPUOTUYECKOT0 BOCTINTAHUSA:
e c(hopMHPOBAHHOCTH POCCUICKOI IpaXkIaHCKON UACHTHYHOCTH, MaTPUOTU3MA;
® [ICHHOCTHOE€ OTHOIIEHHME K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKECHHIM
POCCUICKHX YUYEHBIX B 00J1aCTH PUUKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e c(hopMUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHUS;
® CIOCOOHOCTH OIICHHBATh CHUTYAIlMI0O M TPUHUMATh OCO3HAHHBIE pPEIICHHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATENIbHOCTU YYEHOTO;
® OCO3HaHHE JIMYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUHUBOTO Oy IyIIIETO.
3CTETHYECKOr0 BOCIIUTAHMS:
® DHCTETUYECKOE OTHOLICHHE K MHUpPY, BKJIIOYAs ACTETHKY HAYyYHOrO TBOPYECTBA,
IpUCYIIETO PU3NUYECKON HAYKe.
TPYAOBOI0 BOCIIUTAHMS:
® HHTEpeC K pa3Nu4yHbIM cepaM npodecCHOHATBEHON ASSITENHHOCTH, B TOM YHCIIe
CBA3aHHBIM C (PU3UKOW M TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oynyiei mpodecchu B peai30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TIIaHBI;
® TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHI0O UM caM000Opa3oBaHWIO B 00JacTH
(GU3UKH HA IPOTSKEHUU BCEH JKU3HHU.
IKOJIOTHYECKOI0 BOCIIUTAHUA:
e CchOPMHUPOBAHHOCTh DKOJIOTHYECKON KYJIbTYphl, OCO3HAaHHE TIJI00ATHLHOTO
XapakTepa 3KOJIOTHUECKHUX TPOoodIieM;
® [UIAHUPOBAHUE M OCYIIECTBJICHUE JCHCTBUM B OKPYKAIOIIEH CpEelie Ha OCHOBE
3HaHUS LeJIel YCTOMYNBOrO pa3BUTHSI YEJIOBEUECTBA;
® pPAaCHIMPEHHUE ONbITA JEITEIBHOCTH IKOJIOTMYECKON HAIMPABICHHOCTH HA OCHOBE
UMEIOIIMXCS 3HAHUM 10 (PU3HUKE.
HEHHOCTH HAYYHOI'0 NO3HAHMS:
e chOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH,
® OCO3HAHME I[EHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IMpoOIlECCe
u3ydeHus: (U3MKKA  OCYIIECTBISATh TMPOCKTHYID H  HCCIEIOBATEIBCKYIO
JIEATENIbHOCTh UHANBUIYaJIbHO U B TPYIIIIE.
METANPEJIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eCTBUSA
ba3oBble Jiornyeckue 1eiCTBUA:
® CaMOCTOSTEIbHO dbopmynupoBaTh u AKTyaJIMN3UPOBATH npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



OTIPENeNATh e JCSTEIBHOCTH, 3a/1aBaTh NapaMeTpbl W KPUTEPUU WX
JOCTH)KCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH ¥ MPOTUBOPEUHSI B pACCMATPUBAEMBIX (PU3UICCKHUX
SIBIICHUSX

pa3pabaThiBaTh IUIaH PEUICHUS] TPOOJEMbI C YYETOM aHaIu3a HMEIOIIUXCA
MaTepUAIbHBIX ¥ HEMaTEPUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JIESATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
TEJISIM, OIIEHUBATh PUCKU TOCTICACTBUH JIEATEITLHOCTH;

KOOPJMHUPOBATH U BBIMOIHATH PA0OTY B YCIOBUSAX PEATLHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble HCCTIEaA0BATC/IIBCKHUC [leﬁCTBHﬂ:

BJA/IeTh HAyYHOW TEPMHUHOJOTHEH, KIIOYEBHIMH TIOHSATHSIMH W METOJaMHU
bu3nYecKoi HAYKH;

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEILCKON U MPOSKTHOM JCATEIHHOCTH B
obOnacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pEIICHUs 3a1a4 (PU3UIECKOTO COAEPKAaHUs, MPUMEHEHHUIO Pa3TUIHBIX
METOIOB MTO3HAHWSI,

BJIAJICTh BUAAMH JIEATCIILHOCTA 10 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTaIiy, MpeoOpa3oBaHUI0O M TPUMEHEHHIO B Pa3UYHBIX YYeOHBIX
CUTYAIHSIX, B TOM YHCJIC TP CO3JaHUH YUEOHBIX MTPOSKTOB B 00JIACTH (PH3HUKHY;
BBISIBJIATh  NIPUYMHHO-CJICIICTBEHHBIC CBS3M W aKTyaJIM3UpPOBaTh 3ajadvy,
BBIJIBUTaTh THIOTE3y €€ PEHICHHsI, HAaXOAWTh apryMEHTHI U JOKa3aTelIbCTBA
CBOMX YTBEP)KICHHIA, 3a71aBaTh MapaMeTPhl M KPUTEPUN PEIICHHS,;
AQHAJIM3UPOBATH MOYYCHHBIC B XO/I€ PEIICHUS 3a1a4l PEe3yIbTaThl, KPUTHUECKU
OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSX;
CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOM
NeSITETFHOCTH, B TOM YUCJIC TIPU U3YUYCHUHU (PU3UKU;

JIaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HAHUS 10 (HU3MKE B MPAKTHUYECKyI0 00JacTh
KHU3HEACATEIHHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCcTei;

BBIJIBUT'aTh HOBBIE UJIEH, PEJIaraTh OPUTUHAIbHBIE TTOAX0/IbI U PELICHHUS;
CTaBHUTH MPOOJIEMBI U 3a]1a49H, TOMYCKAIONUE aTbTePHATHBHBIC PEIIICHHUS.

PabGora ¢ undgopmanueii:

BJIQJICTh HABBIKAMHU IONYYEHUsS HHPOpMANuu (U3UIECKOTO COACPKAHHUSA U3
UCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIBLHO OCYIICCTBIIATH IOWCK, AaHAIU3,
CUCTEMATH3aIlMI0 U WHTEPIPETAIMI0 WHPOPMAIMKA Pa3IMYHbIX BHJIOB U (HopM
MIPE/ICTABICHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAITMOHHBIX M1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
B PCIICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3alMOHHBIX 3aj7a4 C
coOmroieHeM TpeOOBaHUN APTrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI,
pecypcocOepekeHnsl, MPaBOBbIX M ATHYECKUX HOPM, HOPM HH(OPMAIMOHHON
0C30MacHOCTH;



co37aBaTh TEKCThI (PU3UUECKOrO COJAEPKAaHUS B Pa3IMUHbIX popMaTax ¢ yuéTom
Ha3HaueHUsT MHPOpMALMKM M LEJIEBOM ayAUTOPHH, BbIOMpas ONTUMAIBHYIO
(bopMy npeacTaBiIeHUS U BU3yaIU3alUH.

KOMMyHI/lKaTI/IBHLIe YHuBepcCajJabHbIC y‘leﬁﬂble IleﬁCTBHﬂI

OCYILECTBIIATh OOILIIEHHE HA YPOKAaX (PU3UKU U BO BHEYPOUHOM JESTEIBbHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOHQIMKTHBIX CUTYallUi U CMATYaTh KOH(DIUKTHL;
pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOI0 TOYKY 3pPEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEICTB;

IIOHUMATh M HCIOJb30BaTh IIPEUMYIIECTBA KOMAaHAHOW M WHAMBUIAYAIBHOU
paboTHI;

BbIOMpPATh TEMAaTUKy M METOAbl COBMECTHBIX JEMCTBUH C yu€ToM OOIMIMX
MHTEPECOB ¥ BO3MOKHOCTEN Ka)KJI0I0 YiI€Ha KOJUIEKTUBA,

IIPUHUMATh  LEIM  COBMECTHOM  JESATEIBHOCTH,  OpPraHMW30BBIBATH WU
KOOPJAMHUPOBATh JIEUCTBUS O €€ JOCTHKEHUIO: COCTaBIAThH IUIAH JEHCTBUH,
pacnpenensaTh pojid ¢ y4€TOM MHEHHMH Y4YaCTHMKOB, OOCYXIaTh pPe3yJbTaTbl
COBMECTHOU paboTHI;

OLICHMBAaTh KAYECTBO CBOETO BKJIA/Ja U KaKJIOIO y4aCTHHMKA KOMAaHJbl B 0OLIUI
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npengaraTb HOBBIE IIPOEKTHI, OLIEHMBAaTh HJEU C MO3ULHUHU HOBU3HBI,
OPUTMHAJIBHOCTH, NPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTHBHOE CTPATETUYECKOE IIOBEICHHE B  Pa3JINYHBIX
CUTYAIUsIX, IPOSIBIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBeEpPCAJbHbIE yUeOHbIe JelCTBUS
Camoopranuszanus:

CaMOCTOSATEIBHO OCYIIECTBIIATH TO3HABATEIBHYIO NEATEIBHOCTh B OO0JACTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIFHO COCTABJIATh TUIAH PEIICHHs PACUETHBIX U KAUeCTBEHHBIX 3a]1a4,
TUTAH BBITTOJIHCHHS TPAKTHYECKOH pabOThI ¢ YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHHI;

JTaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacIupsTh paMKH y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIH;
JenaTh OCO3HAHHBIA BBIOOpP, apPryMEHTHPOBATH €ro, Oparh Ha ceos
OTBETCTBEHHOCTH 3a PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TIPOSIBICHUIO PYAUIIMUA B 001acTH (HU3HKH,
MOCTOSTHHO TOBBIIIATH CBOW 00pa30BaTEIbHBINA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTpOJ'Ib, AMOIUOHAIbHBIN HHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JAESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM;

BJIaJIeTh HaBBIKAMU MO3HABATEIbHON peiekcuu Kak OCO3HAHUSI COBEPIIAEMBIX
JIEMCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI pedaeKCUd JUIisl OLEHKH CHUTYalluu, BhIOOpa BEPHOTO
peuieHus;



YMETh OLEHHUBATh PHUCKA M CBOEBPEMEHHO IPUHUMATh pPELICHUS 10 HUX
CHU)KECHHIO;

IPUHMMATh MOTHMBBI M apryMEHThl JApYIMX IpH aHaJIW3€ pe3yJIbTaToB
NEATEIbHOCTH;

IPUHUMATH ce0s1, TOHUMAsi CBOU HEJAOCTATKU U JJOCTOMHCTBA;

IPUHMMATh MOTHMBBI M apryMEHThl JAPYI'MX IpU aHAIU3€ pPE3yJbTaTOB
NEATEIbHOCTH;

NPHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKHU.

B nporiecce nocTHKeHUs TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI MO (pU3UKE
JUISL YPOBHS CpeIHEro oOmiero oOpa3oBaHMs y OO0y4aloUIMXcs COBEPIIEHCTBYETCS
AMOLIMOHAIBHBIA UHTEIUIEKT, IIPEITO0JIaratouiuii COPpMUPOBAHHOCTE:

CaMOCO3HAHMSI, BKJIFOYAIOIIETO CIMOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BHJETb HANpPaBJICHUS pPa3BUTHUA COOCTBEHHOH SMOIMOHAIBHOMN
chepsl, OBITH YBEPEHHBIM B ceOe;

CaMOpETyJTUPOBaHUsA, BKJIIOYAIOIMIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
HSMOLIMOHANBHBIM HM3MEHEHUSM M TMPOSBISTH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKJIIOYAIONIEH CTPEMIICHHE K JIOCTIKCHUIO LEeNH U
yCTexy, ONTHMH3M, HHUIIMATUBHOCTh, YMEHHUE JEWCTBOBATh, HCXOMISI U3 CBOMX
BO3MO>KHOCTEH;

AMIATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHUE
IPYTHX, YYUTBIBATH €0 TPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTICPEIKUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKIIOYAIONIUX CITIOCOOHOCTH BBHICTPAMBATH OTHOIICHUS C
JIPYTHMH JIFOJIbMU, 3a00THTHCS, IPOSIBIISITH UHTEPEC U pa3periaTh KOH(IUKTHI.

HPE/IMETHBIE PE3YJIBTATDBI
K xonmny obyuenus B 10 Knacce mpenMeTHBIC pe3yJbTaThl Ha YriayOJE€HHOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCT Y O0YUAIOIIUXCSI YMEHUM:

MOHUMATh POJIb QUZUKU B SKOHOMUYECKOU, TEXHOJIOTUYECKOM, IKOJIOTHUECKOH,
COITMATIBHOM M JTHYECKON cdepax AesATETLHOCTH YEJIOBEKa, POJIb U MECTO
GU3UKM B COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, 3HAYCHUE OIMMCATEIbHOM,
CUCTEeMATH3UPYIOIIEH, OOBSICHUTEIILHOH ¥  MPOTHOCTHYECKOW  (yHKIUI
bU3UYECKON TEOpUU — MEXaHHUKH, MOJICKYJIAPHONH (U3UKU U TEPMOJIUHAMHUKH,
posb ¢u3MYecKor Teopuu B (HOPMUPOBAHUU MPEACTABICHUNU O (PU3HUECKOM
KapTUHE MUPA;

pa3iauyarh YCIOBUS MPUMEHUMOCTH Mojeliel (U3MUECKHX Tl U MPOIEeCCOB
(sBneHUI): WHepIMadbHasg cHUcTeMa OTcuéra, aOCONIOTHO TBEPAOE TeEo,
MaTepuaibHas TOYKa, PABHOYCKOPEHHOE JBMXKEHHE, CBOOOJTHOE TaJieHUE,
abcomoTHO ympyras jAedopmanus, aOCOTIOTHO YIPyroe #  aOCOJOTHO
HEYIpYyroe CTOJKHOBEHHUS, MOJEIM Ta3a, IKUIKOCTH U  TBEPIOrO
(KpUCTa/UIMUECKOT0) Teja, WJeadbHbIA Ta3, TOUYCUYHBIH 3apsll, OJHOPOIHOE
AIEKTPUIECKOE TI0JIE;

pasznuuath ycioBHS (TpaHUIIbl, 00JACTH) TPUMEHUMOCTH (HU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIINN XapakTep (pyHIaMEHTATHHBIX 3aKOHOB U OTPAaHUYECHHOCTH
HCIIOJIb30BaHMS YaCTHBIX 3aKOHOB;



AQHAJM3UPOBATh U OOBACHATH MEXAHUYECKUE IMPOILIECCHl U SIBICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIOKEHHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIbHOCTh MEXaHUYECKOTO
IBIDKEHUS,  (QOpPMYJBI ~ KMHEMAaTUKH  PaBHOYCKOPEHHOTO  JIBHKCHMS,
npeoOpaszoBanus ["amunest Afis CKOPOCTH M TiepeMelieHus, 3akoHbl HbroToHa,
MPUHLUIT OTHOCUTENBbHOCTU ['anmuiesi, 3aKOH BCEMHUPHOTO TATOTEHHUSI, 3aKOHBI
COXpaHEHHsS] MMMYJbca U MEXaHWYECKOW SHEPruH, CBS3b PabOThI CHUIIBI C
U3MEHEHUEM MEXAHUYECKON HSHEpPIruM, YCIOBUS PaBHOBECHUS TBEPAOTO Teia),
IpU 3TOM MCHOJIb30BaTh MaTE€MaTHYECKOE BBIPAXKEHHWE 3aKOHOB, YKa3bIBaTh
YCIIOBUSL TMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpazoBaHuil [ammies,
BTOPOTO M TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHHS HUMITyJIbCa U
MEXaHUYECKOW SHEPIuH, 3aKOHA BCEMUPHOTO TATOTEHUS;

AQHAM3UPOBATh U OOBICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, HCIOIb3Ys
ocHoBHble ToNokeHus MKT u  3akoHBl  MOJEKynsIpHOM  GU3MKH U
TEPMOJAMHAMUKH (CBSI3h JABJICHUS MJICATHOTO ra3a Co CpeaHeld KUHETUYECKOU
SHEPTrUeil TEIIOBOTO [BWKEHHS W KOHUEHTpalUuel €ro MOJEKYJ, CBS3b
TEMIIEpaTypbl BEIIECTBA CO CpPEAHEH KHWHETHUYECKOM SHEpPrueil TEemiIoBOro
JBIDKCHUSI €r0 YacTHIl, CBSI3b JIABJICHUSI HACAIBHOTO Ta3a C KOHILEHTpaIuei
MOJIEKYJI M €r0 TeMmmeparypoil, ypaBHeHue MeHneneeBa—Knanelipona, nepBbii
3aKOH TEPMOJMHAMHKHU, 3aKOH COXPaHEHHUs SHEPruM B TEIUIOBBIX Ipolieccax),
IpyU 3TOM HCIOJIb30BaTh MaTEMaTHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh
YCJIOBHUSI IPUMEHUMOCTH ypaBHeHNs MenneneeBa—Knanelpona;

AQHAJTU3UPOBATh U OOBSCHATH DJICKTPUUECKUE SIBJICHHS, HCIOJIb3YS OCHOBHBIC
MOJIOKEHUS U 3aKOHBI AJIEKTPOJAUHAMUKH (3aKOH COXPaHEHUs AJIEKTPUUYECKOIO
3apsiia, 3akoH KynoHa, OTEHIIMAIbHOCTH 3JIEKTPOCTATUYECKOTO OIS, MPUHIIUIT
CYNEpIO3UIMN  DJIEKTPUUYECKUX TOJEH, TMpU OTOM yKa3biBas yCIOBUS
MPUMEHUMOCTHU 3aKkoHa KylioHa, a Takke MpakTUYECKH BaXKHbIE COOTHOLICHUS:
3aKkoHbl OMa JJi y4acTKa LIeNH U JJi1 3aMKHYTOW 3JEKTPUUYECKON LIETH, 3aKOH
Hxoyns—Jlenna, npasuna Kupxroda, 3akonsr @apajes 17s d1EKTPOIIN3a);
OMHUCHIBATh (PU3MUECKUE TIPOIECCHl U  SIBICHUS, WCIOIb3YysSd BEIUYHHBI:
nepeMelieHue, CKOpOCTh, YCKOPEHHUE, UMIYJbC Tela W CHUCTEMBI Tel, CHUia,
MOMEHT CWJIbI, JaBJIC€HUE, MOTEHUUANbHASI SHEPIrusi, KUHETUYECKash SHeprus,
MEeXaHUYeCKasi SHeprus, paboTa CUIbI, IIEHTPOCTPEMUTEIILHOE YCKOPEHHE, CHUia
TSXKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUSI, MOIIIHOCTb, SHEPTUsl B3aUMOJACHCTBUS
Tena ¢ 3emnéid BONMM3M €€ TMOBEPXHOCTH, SHEPTUs ynpyrou aedopmanuu
MPY>KUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHAs Temreparypa Tena, pabora B
TePMOJMHAMUKE, BHYTPEHHSS DHEPTUS UACATHBHOTO OJHOATOMHOTO Ta3a, pabota
WJICATbHOTO Ta3a, OTHOCUTEJIbHAS BIAXHOCTH Bo3ayxa, KIIJ[ wumeansHOro
TEIJIOBOTO JBUTATENS; AJNEKTPUUYECKOE M0JIe, HANPSKEHHOCTh 3IEKTPUUYECKOTrO
noJisi, HANpsDKEHHOCTH TOJISI TOUEYHOTO 3apsijia WM 3apsiKEHHOTO Iapa B
BaKyyM€ M B JUAJICKTPUKE, MOTEHLUHAN 3JIEKTPOCTATUYECKOIO IMOJs, Pa3HOCTb
MOTEHIMAJIOB, JJICKTPOJBIKYIAs CHUJIa, CHJIa TOKA, HANPSHKEHUE, MOIIHOCTD
TOKa, DJJIeKTpuueckass EMKOCTh TIUIOCKOTO KOHJIEHCATOpa, COMPOTUBIICHHE
y4acTKa IemH C TIOCJIEAOBAaTebHBIM M TapaUieIbHbIM  COEIUHEHUEM
PE3UCTOPOB, IHEPTHUSA IIEKTPUUECKOTO MOJI KOHIEHCATOPa;

OOBSCHATH OCOOCHHOCTH TPOTEKaHUs (PU3UYECKUX SIBICHHIA: MEXaHHUYECKOE
JBIDKCHHE, TEIJIOBOE JBM)KCHUE YaCTHI[ BEIIECTBA, TEIUIOBOE paBHOBECHE,



OpoyHOBCckoe aBuxkeHue, nud@ys3us, ucnapeHue, KUIEHHE U KOHJIEHCaIus,
IJIaBJICHUE U KPUCTAUIM3ALIUSI, HATPaBICHHOCTh TEIIONEePeIayuu, dEeKTpU3aus
TeJ, SKBUIMOTEHIIMAIIBHOCTh MIOBEPXHOCTH 3aPSXKEHHOTO MPOBOIHUKA;
MPOBOJIUTH HCCIECOBAHUE 3aBUCHUMOCTH OJHOW (PU3NUECKOW BEJIMYUHBI OT
JIPYroil ¢ MCHOJIb30BAHMEM NPSIMBIX HM3MEPEHUW, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3YJIbTaThl MOTYUYEHHOU 3aBUCUMOCTH (PU3HUUECKUX
BEJIMYUH B BUJE TPaPUKOB C yU4ETOM aOCOJIIOTHBIX MOTPEIIHOCTEH HU3MEpPEHU,
JiefaTh BBIBOABI 110 pE3yJIbTaTaM UCCIIEA0BAHUS;

MPOBOAUTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIIMYUH, IPU 3TOM BbIOMpATh
ONTUMAIBHBIN METOJ] U3MEPEHUs, OLIEHUBATh A0COIIOTHBIE U OTHOCHUTEJIbHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OMBITHl MO MPOBEPKE MPEIJI0KEHHOM THUMOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMpATh SKCIEPUMEHTANIbHYIO YCTAaHOBKY, AaHAJIMW3HPOBATH
MOJTYYE€HHBIE PE3YIIbTATHI U JIENIATh BBIBOJ O CTATYCE MPEITI0KEHHON TUIIOTE3bI;
cobmo1aTh mpaBuiia 0€30MacHOTO TPyAa HPH TMPOBEACHUU MCCIECIOBAHUM B
pamKax y4eOHOTO PKCIEpPUMEHTa, MPAKTHKyMa U y4eOHO-HUCCIIe10BaTEeIbCKON U
MPOEKTHON JNIESITENIBHOCTH C HCIOJIb30BAHHUEM HM3MEPUTEIbHBIX YCTPOWUCTB H
1a00paTopHOro 000PYIOBAHUS;

pemaTh pacy€THBIC 3a/laud C SIBHO 3aJlaHHON M HESBHO 3aJaHHON (PU3MUECKOM
MOJIETIbIO: Ha OCHOBAaHUHU aHAJIM3a YCIOBUS OOOCHOBBIBATH BHIOOP (U3HUECKOM
MOJIeTIH, OTBeUaromeil TpeOoBaHUSAM 3a]adyM, MPUMEHSATH (HOPMYJIIBI, 3aKOHBI,
3aKOHOMEPHOCTH H TOCTYJAThl (U3UYECKUX TEOPUM TMPU HCIOJIH30BAHUU
MaTE€MaTHYECKUX METOJOB PEILICHHUs 3a7ad, MPOBOAUTH Pacy€Thl HA OCHOBAaHUU
MMEIOIIMNXCS JTaHHBIX, AaHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOIBI
pELIECHHs C YYETOM MOJYYEHHBIX PE3YJIbTATOB;

peliaTh KauyeCTBEHHBIC 3a/Jaud, TpeOyrollue MPUMEHEHMs] 3HAHUW U3 Pa3HbIX
pa3nenoB Kypca (U3MKH, a TaKKe MHTETpalliy 3HAHUW W3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYyYHOTO  IMKJIa:  BBICTPAMBATh  JIOTMUECKYI0  LIETIOYKY
paccyXJaeHHUl ¢ OMOpPOi HA M3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NUYECKHe
SIBJICHUS;

UCIIOJIH30BaTh TEOPETUUYECKUE 3HAHUS /I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB
paboThl  W3MEPUTENBHBIX  MPUOOPOB,  TEXHUYECKHMX  YCTPOUCTB U
TEXHOJOTHYECKHUX MPOLIECCOB;

MPUBOAUTE MPUMEPHI BKJIAJa POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

AQHAM3UPOBATh M OIEHUBATH TOCJIEACTBUS OBITOBOM M IPOU3BOJICTBEHHOMN
JIESATeTbHOCTH YEJIOBEKA, CBA3AHHON C (PU3MYECKUMHM MPOIECCAMU, C TO3ZUIIHMA
DKOJIOTMYECKOU 0e30MacHOCTH, npeACcTaBICHUN 0 paluroHaIbHOM
MPUPOJONOIb30BAHNHU, @ TAK)KE PAa3yMHOM MCIOJb30BAaHUU JOCTHXKECHUN HAYKU
Y TEXHOJIOTHM JJIs1 JAaTbHEHIIIEro pa3BUTHS YEJIOBEYECKOT0 OOIIECTRA;
MPUMEHATh pa3lIMyHbIE CIOCOOBl paboThl ¢ wuHGoOpMaIUend (U3HIECKOTO
CoJIep KaHUsI C MCTOJIb30BAHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJOTHUH,
IpH STOM HCIIOH30BATh COBPEMEHHBIE HH(POPMAIMOHHBIE TEXHOJOTHH IS
MOUCKA, TEpepadOTKU U TMPEABSIBICHUS YYEOHOW U HAayYHO-TIOMYJISIPHOM
uH(pOpMaIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN HHPOPMAIIUHU, TTOTYICHHON



U3 Pa3IMYHbIX HCTOYHHMKOB, KPUTUYECKH AHAIM3UPOBATh I0JIy4aeMYIO
UHPOpPMAIMIO M OLIEHWBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE HWMEIOIIMXCS
3HAaHWM, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA MH(OPMALINH;

NPOSBIIATh OPraHU3ALMOHHBIE M IM03HABATEIbHBIE YMEHHSI CaMOCTOSITEILHOTO
NpUOOPETEeHNsT HOBBIX 3HAHHWM B MPOLIECCE BBIMOJIHEHUS IMPOEKTHBIX U y4eOHO-
UCCIIEI0OBATENbCKUX padoT;

paboTaTh B TpyNIE€ C HWCIOJIHEHHEM pPA3IUYHBIX COLUAIbHBIX POJIEH,
IUTaHUPOBaTh pabOTy TPYIIBI, PALMOHANIBHO paclpeAeisaTh NESTeNbHOCTh B
HECTaHJApTHBIX CUTYyallUsAX, aJeKBAaTHO OILIEHWBAaTh BKJIAJ KaXJ0ro W3
YYaCTHUKOB I'PYIIIBI B pELIEHHE paccCMaTpUBAEMOU MTPOOIIEMBIL;

OpOSBIATh MOTHBALMI0 K Oyaymieil npodecCHOHATbHON JAEATENbHOCTH 110
CHENMATIBHOCTSAM (PU3UKO-TEXHUUECKOTO MPOQUIIS.

K xonmy obyuenus B 11 Knacce mpenMETHBIC pe3yJlbTaThl HAa YriayOJE€HHOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOLTUXCST YMEHUH:

MOHUMATh POJIb (PU3UKU B SKOHOMUUYECKOU, TEXHOJIOTHYECKOM, COIMATHHOU U
TUYECKOW cdepax JesTeTbHOCTH 4YeJOBEKa, poOjdb U MeCTo (U3UKU B
COBPEMEHHOM HAay4YHOW KapTUHE MHUpa, POJb ACTPOHOMHHM B IPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M JaJbHEHIIEM HAy4YHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHHWE  OINHUCATEJIbHOW,  CHUCTEMAaTH3UPYIOIIEeH, OOBSACHUTEIBHOM U
OPOTHOCTUYECKOW (PYHKUMH (U3HUecKOol Teopuu — 3JIEKTPOAMHAMUKH,
CHEeUAIbHON TEOPUHU OTHOCUTEIbHOCTH, KBAHTOBOM (DU3UKHU, POJIb PU3NUECKOMN
T€OpUr B (OPMUPOBAHUM NMPEACTABICHUN O (PU3NUECKOW KapTUHE MHpPA, MECTO
¢u3nyeckol KapTUHBI MUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O IPUPOJE;

pasznuyarh YCJIOBHUS NMPUMEHUMOCTH Mojelied (U3MYEeCKUX Teld U IMPOLIECCOB
(sIBIEHMIA): OJHOPOJHOE DJIEKTPUYECKOE M OAHOPOJHOE MArHUTHOE IO,
rapMOHUYECKHE  KoyieOaHMs, MaTeMaTH4YeCKHi  MasTHHUK,  UACaJbHBIN
NPYXKUHHBIA MAasSTHUK, TAPMOHMYECKHE BOJIHBI, HJAEAJbHBIM KoJieOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJEJIE aToMa, aTOMHOTO Si7jpa U KBAHTOBOW MOJEIIH
CBETA,

pa3nuyath ycinoBHs (IpaHUIlbl, 00JACTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHMMATh BCEOOIINN XapakTep (pyHIaMEHTaIbHbIX 3aKOHOB U OTPAaHUYEHHOCTh
HCITOJIb30BAHMS YACTHBIX 3AKOHOB;

AQHAIM3UPOBATh U OOBICHATH DBJEKTPOMATHUTHBIE MPOLIECCHI U SBIEHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHMS U 3aKOHBI DJIEKTPOAUHAMUKHU U CIIELIUAIILHOU
TEOPUU OTHOCUTENIBHOCTU (3aKOH COXPAHEHMs 3JEKTPUYECKOro 3apsjia, Cuiia
Awmmnepa, cuia JlopeHna, 3aKoH 3JIEKTPOMArHUTHOW MHAYKIMH, paBuiio JIeHna,
cBsi3b DJIC caMOMHAYKIIMU B 3JIEMEHTE AJIEKTPUUYECKON IIEMU CO CKOPOCTHIO
WU3MEHEHUsl CUJIbl TOKA, IMOCTYJAThl CHEIUAIbHONM TEOPUU OTHOCHUTEIBHOCTHU
OliHIITEHA);

aHANIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOILIECCHl U SIBJICHUS, HCHOJIb3YS
MOJIOKEHHsSI KBAaHTOBOM ¢u3uku (ypaBHeHHe ODiHIITeHHa 11 (oTorddekra,
IEepBBIM M BTOPOM  IoOcCTynarel  bopa, OpuHUKN ~ COOTHOLIEHHUS
HeomnpeaenéHHoctel ['eiizeHOepra, 3akOHbI COXpaHEHHs] 3apsAJOBOrO U



MaccOBOI'0 YHCEI M DHEPrUU B SJAEPHBIX PEAKIUAX, 3aKOH PaJuOaKTUBHOIO
pacrnajna);

ONMCHIBATh (PU3MYECKUE TPOLECCHl M  SIBICHMS, HCIONb3Ysl BEIUMYUHBIL:
HaNpPsHKEHHOCTD AIEKTPUUYECKOTO OIS, TOTEHIHAI MEKTPOCTATUYECKOTO MOJI,
Pa3HOCTh NOTEHIUAJIOB, 3JIEKTPOIBIKYIIAsl CHJIA, MHAYKIMS MarHUTHOTO I10JI,
MarHMTHBIA MOTOK, cuia AMIlepa, MHAYKTHBHOCTb, SJIEKTPOABMXKYILIAs CUja
CAMOMHJYKLIMM, OJHEPrusi MAarHUTHOIO TMOJsl MPOBOJHHMKA C  TOKOM,
PEJIATUBUCTCKUI UMIYJIbC, IIOJIHAs SHEPrusi, SHEPrus IOKOs CBOOOJHON
YaCTUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3aps] A1pa, SHEPTus
CBSI3M s171pa;

O0O0BACHATH 0COOEHHOCTH MPOTEKAHUS (PU3NUECKUX SABJICHUMN: 3JIEKTPOMarHUTHAS
UHAYKIUS, CAaMOMHJIYKIMS, PE30HAHC, WHTep(epeHIuss BOJH, Audpakius,
JMCIIEpCHsl, TIOJIHOE BHYTPEHHEE OTpakeHue, (OTOIEKTpUUeCKui 3PexT
(potoapdexr), annda- u Oerta-pacmanbl sAep, TramMMa-uU3IydeHUE SIEp,
¢u3nyecKkre NPUHLHUIIBI CIIEKTPAIBLHOIO aHAJIW3a U PabOTHI Ja3epa;

ONpENENATh HAIPABJICHUE MHAYKIMM MarHUTHOTO IOJIA IIPOBOJHHUKA C TOKOM,
cuiabsl Amnepa u cuibl JIopeHna;

CTPOUTHh HM300paKEHUE, CO3/1aBa€MOE€ IUIOCKUM 3€pKaJioM, TOHKOHM JIMH30H, U
pPacCUUTHIBATh €T0 XapaKTEPUCTHUKHU;

IPUMEHITh OCHOBOIIOJNAralolue aCTPOHOMUUECKHUE MOHATHS, TEOPUH U 3aKOHBI
JUIA aHajau3a U 00BsICHEHHs (PU3NYECKHUX MIPOLIECCOB, MPOUCXOAIINX B 3BE3aX,
B 3BE3/IHBIX CHCTEMAax, B MEKIaJIaKTHUECKON Cpesie; ABHKEHUsS HEOECHBIX Tell,
SBOJIIOIIMH 3BE3 U BecelneHHol;

OPOBOJUTh  HUCCIEAOBAHHWE  3aBHUCUMOCTEH  (PU3MUECKHUX  BEIMYUH  C
MCIIOJIb30BAHUEM IPSMBIX M3MEPEHUH, NIPU 3TOM KOHCTPYHPOBATh yCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH (U3MYECKHX BEIUYHH B
Bujie TpapuKoB € YYETOM aOCOIIOTHBIX IOTPEUIHOCTEH W3MEpeHHH, naenarb
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEI0OBAHUS;

NPOBOJIUTh KOCBEHHbIE M3MEPEHUsl (PU3MUECKUX BEIUYMH, IPU 3TOM BBHIOMPAThH
ONTUMAJIbHBII METOJl MU3MEPEHHUsI, OLIEHUBATh aOCONIOTHBIE U OTHOCHUTENIbHbIE
NOTPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHMIA;

IPOBOAUTH OMNbBITEI IO TNPOBEPKE MPEUIOKEHHOW THUIIOTE3bl: IUIAHUPOBATh
HKCIIEPUMEHT, COOMpATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY, AaHAJIU3HPOBATh
MOJIyYEHHBIE pe3yabTaThl U IeNIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON THIIOTE3bI;
OMKCHIBATh METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHMIA;
coOmoiaTh MpaBuia 0E30MacHOro TpyJda HpU IMPOBEACHUHM HCCICIOBAaHUMA B
paMKax y4eOHOTo SKCIEpUMEHTa, MPAaKTUKyMa U y4eOHO-HCCIe10BaTeNIbCKOM 1
NPOEKTHOM NIeATEIbHOCTH C HCIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOWCTB U
71a0opaTOpHOrO 000PYIOBAHMS;

pemaTh pacdE€THbIE 33JaYd C SBHO 3aJaHHON M HESBHO 3aJaHHOHN (U3NYecKOn
MOJIETIbIO: Ha OCHOBAaHMM aHalIM3a YCIOBUS BBIOMPATH (PU3MYECKHE MOJEIH,
oTBeyalIliue TpeOOBaHUSAM  3aJaud, MOPUMEHSITh  (QOPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH W TOCTYJaThl (U3MYECKUX TEOPH TPU HCIIOJIb30BAHUU
MaTEMaTUYECKUX METOAOB PEIICHUS 3a/1ad, IPOBOAUTHh PacyEThl HA OCHOBAHUU
UMEIOLIUXCSl TAHHBIX, aHAJIM3UPOBATh PE3yJbTaTbl U KOPPEKTUPOBATH METOJIbI
penieHust ¢ y4€ToM MOJYyUYEHHBIX PEe3yJIbTaTOB;



pemaTh KayeCTBEHHbIE 3aJaud, TPeOyroIlne NMPUMEHEHUs 3HAHWHA M3 pa3HBIX
pa3nenoB Kypca (U3MKM, a TaKXKe MHTerpalMy 3HAHUM U3 APYruxX IpeaMeToB
€CTECTBEHHO-HAyYHOTO  IMKJa:  BBICTpAMBaTh  JIOTHYECKYIO  ILIETOYKY
paccyx/1eHul ¢ oopoi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U PU3NYECKHE
SIBJICHUS,

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSICHEHHsSI OCHOBHBIX IMPHUHLIUIIOB
paboOThl  M3MEPUTENBbHBIX  NPUOOPOB,  TEXHUYECKHMX  YCTPOHCTB  H
TEXHOJIOTHYECKUX MPOLECCOB;

IPUBOANTH IMPUMEPHI BKIAAA POCCUHCKUX U 3apyOeKHBIX YyUEHBIX-(U3UKOB B
pa3sBUTHE HAayKd, B OOBSICHEHHUE IPOLIECCOB OKPYKAIOLIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

AQHAIM3UPOBATh M OLEHUBATh IOCIEACTBUS OBITOBOM M IPOU3BOJICTBEHHOU
NIeSITEIbHOCTU YeJIOBEKa, CBSI3aHHOW C (pU3MUECKUMU MpoleccaMu, ¢ MO3ULUN
DKOJIOTUYECKON 0e30macHOCTH, IIpEACTaBICHUN 0 paloOHaIbHOM
IPUPOIONOIB30BAHUH, @ TAKKE Pa3yMHOM HCIOJb30BAHUU JOCTUKEHUN HAyKH
Y TEXHOJIOTHH Ul JajbHEHNIIero pa3BUTHS YeJI0BEYECKOTI0 O0IIECTRa,;
OPUMEHATh pPa3JIndHble CHOcoObl paboTel ¢ HHPOpManuen (usnueckoro
COJIEpP>KaHMSI C MCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHUH,
OpU 3TOM HCIIOJNB30BAaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE TEXHOJOTMH JUIsS
IIOUCKa, MepepaboTKU U NPEIbsBICHUS YU4eOHOH U Hay4YHO-NOIYJISPHOU
UHpOpMALMU, CTPYKTYPUPOBAHHS M UHTEPIIpETalluy HHPOPMALUY, TOTYyYSeHHON
U3 pa3IUYHbIX MCTOYHHMKOB, KPUTHYECKH aHAJU3UPOBATh MOJIYyYaEMYIO
UHPOpPMAIIMIO U OLIEHHWBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIMXCS
3HaHUI, TaK ¥ Ha OCHOBE aHaJIn3a UCTOYHHKA HH(pOpMAIHH;

HPOSIBJISITh OPraHU3ALMOHHBIE W ITO3HABATENIbHBIE YMEHUS CaMOCTOSTEIBHOTO
NpUOOpPETEeHNsT HOBBIX 3HAHUI B MpoLecce BHINOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0BATENIbCKUX padoT;

pabotate B TpyINne C HWCHOJHEHHEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYIIbI, PALMOHAIBHO paCHpPEleNsITh eATENbHOCTh B
HECTaHJAPTHBIX CHUTYyallUsX, aJEeKBAaTHO OLIEHMBATh BKJIAJ KaXIOr0 U3
YYaCTHHMKOB I'PYIIIBI B PELIEHUE PacCMaTpUBAEMO Mpo0IIeMBl;

OpOSIBJISITH MOTHUBALIMIO K Oyaymiedl mnpodeccnoHambHON JAEATEIBHOCTH 10
CHEUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPOduUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHBbIE
Ne (undposBbie)
HauMeHoBaHMe pa3aesioB M TeM NPOrPaMMbl KonTposbHbie IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

PA3JAEJ 1. PU3UKA U METOIbI HAYUYHOI'O ITO3HAHMUAA (6 4)
11 HayuHplii METO B TO3HAHUH ITPHPO,IBI 6 0 0 https://resh.edu.ru/subject/less

' on/5894/conspect/

PA3JIEJI 2. MEXAHUKA (35 u4)

2.1 Kunematnka 10 1 1 https://ppt-online.org/412675
https://ppt-
online.org/search?text=I1pun

2.2 JnHamuka 10 1 1 LUM+OTHOCUTEIbHOCTU ] asin
neshttps://resh.edu.ru/subject/
lesson/6286/
https://resh.edu.ru/subject/less

2. 1

3 Crartuka TBEpI0ro Teia 5 0 on/5895/
https: .evkova.org/zak
2.4 3aKOHBI COXpaHEHHs] B MEXAHUKE 10 1 1 tt.p sl (.ev Ova. O. g/zako
nyi-sohraneniya-v-fizike
HUTOTI'O no paszaeny 35
PA3JAEJ 3. MOJIEKYJIAAPHAS ®U3UKA U TEPMOJANHAMMUKA (49 u)
OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM https://resh.edu.ru/subject/less
3.1 15 1 1
TEeOpUn on/4722/



https://resh.edu.ru/subject/lesson/5894/conspect/
https://resh.edu.ru/subject/lesson/5894/conspect/
https://ppt-online.org/412675
https://ppt-online.org/search?text=Принцип+относительности+Галилея
https://ppt-online.org/search?text=Принцип+относительности+Галилея
https://ppt-online.org/search?text=Принцип+относительности+Галилея
https://ppt-online.org/search?text=Принцип+относительности+Галилея
https://resh.edu.ru/subject/lesson/6286/
https://resh.edu.ru/subject/lesson/6286/
https://resh.edu.ru/subject/lesson/5895/
https://resh.edu.ru/subject/lesson/5895/
https://resh.edu.ru/subject/lesson/4722/
https://resh.edu.ru/subject/lesson/4722/

https://resh.edu.ru/subject/less

3.2 Tepmoannamuka. TennoBele MalIMHBIL. 20 1 1 on/5897/
ArperatHbple cOCTOsTHUSA BetecTBa. Da3oBbie
3.3 MEPEXO/IbI. 14 1 1 https://resh.edu.ru/subject/28/
da30BbIE IEPEXOBI.
HUTOI'O no pa3aeny 29 1
PA3JIEJI 4. DJIEKTPOAUHAMMKA (54 4)
https://ppt-
41 DEKTPHYECKOE OJIE. 24 1 1 online.org/search?text=06006
HieHue+mo+reMe+«IIEKTPOC
TATUKA»
[ToCTOSTHHBIN IMEKTPHUYECKHIA TOK. https://resh.edu.ru/subject/less
4.2 24 1 2
on/3775/
T o 1 BT Cie s https://www.evkova.org/elekt
4.3 P ped 6 1 richeskij-tok-v-razlichnyih-
sredah
HUTOI'O no pasagexy 54
51  ®U3MYECKHUIT [IPAKTUKYM 16 http:/fexperiment.edu.ru
Pe3epBHbIE ypoku 10 0 0
OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 11 8
11 KJIACC

Ne

/ HaumeHnoBaHue pa3ieoB ¥ TeM IPOrpamMMbl
n/n

KoJsinuecTBo 4acos

Bcero

KoHTpoJibHbIE
padoThbI padoThbI

IIpakTH4eckue

DJIEKTPOHHbIE

(undposrbie)
oOpa3oBaTe/ibHbIE



https://resh.edu.ru/subject/lesson/5897/
https://resh.edu.ru/subject/lesson/5897/
https://ppt-online.org/search?text=Обобщение+по+теме+
https://ppt-online.org/search?text=Обобщение+по+теме+
https://ppt-online.org/search?text=Обобщение+по+теме+
https://ppt-online.org/search?text=Обобщение+по+теме+
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&source=editors&ust=1662142024403360&usg=AOvVaw1-PevR8V2OeTkPwCPwKnj4

pecypcsl

PA3JIEJ 4. DJEKTPOJUHAMMKA (27 1)

1.1

1.2

MaruuTtHoe 1101J1€.

DNeKTpOMarHuTHas UHIYKIIHS

Hroro no paszaeny
PA3JIEJI 5. KOJIEBAHUSA U BOJIHBI (60 1)

2.1

2.2

2.3

MexaHnyeckue KoneOaHus

DneKTpOMarHuTHbIE KOJIeOaHus

MexaHuueckue u SJICKTPOMAroHuTHBIC BOJTHBI

14

13

27

10

15

10

https://resh.edu.ru/subject/les
son/3012/

https://resh.edu.ru/subject/les
son/4908/

https://www.yaklass.ru/p/fizi
ka/8-klass/magnitnye-
lavleniia-18851/chto-takoe-
elektromagnitnaia-induktciia-
532779/re-a9093dec-5120-
4011-b395-5f304€a31203

https://ppt-online.org/search

https://resh.edu.ru/subject/les
son/3008/

https://bystudin.ru/pasumiia-
MEXAY-MEXaHUYECKUMU-HU-
IEKTP/
https://resh.edu.ru/subject/les
son/4913/conspect/

2.4

OnTuka

25

https://ppt-

online.org/search?text=3akoH



https://resh.edu.ru/subject/lesson/4908/
https://resh.edu.ru/subject/lesson/4908/
https://ppt-online.org/search?text=Законы+геометрической+оптики
https://ppt-online.org/search?text=Законы+геометрической+оптики

B+ TEOMETPUUECKON+ONTUKMN.

+

https://ppt-
online.org/search?text=/1ucn

epcusi%2C+unrepdepeHiys
+3JIEKTPOMArHUuTHEIX +BOJIH. +

Hroro mo pazaeny 60
PA3JIEJI 6. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH (54)
https://resh.edu.ru/subject/le
31 Ocuoser CTO > 0 sson/5907/start/
PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 4)
" i y https://resh.edu.ru/subject/les
4.8 KopnyckynsipHO-BOJIHOBOM Ayann3m 15 1 s0n/2996/
https://resh.edu.ru/subject/les
4.2 ®dusnka aTroma 5 1 son/1544/
@u3nka aTOMHOTO Spa U JIEMEHTAPHBIX https://resh.edu.ru/subject/les
4.3 5 1 son/2994/
YaCTHI]
Hroro no pazaeny 25

PA3JEJI 8. JIEMEHTBI ACTPOHOMHNUU N ACTPOPU3UKH (124)

https://ppt-
online.org/search?text=Crtpyk

5.1 DnemMeHTHI acTpohU3UKU 12 0 typatBcenennoi.+Pacimpe
Hue+BcenenHo%2C+3akoH
+Xab0mna

PA3JEJI 9. DUSUYECKHI MPAKTUKYM 16 http://experiment.edu.u



https://ppt-online.org/search?text=Законы+геометрической+оптики
https://ppt-online.org/search?text=Дисперсия%2C+интерференция+электромагнитных+волн
https://ppt-online.org/search?text=Дисперсия%2C+интерференция+электромагнитных+волн
https://ppt-online.org/search?text=Дисперсия%2C+интерференция+электромагнитных+волн
https://ppt-online.org/search?text=Дисперсия%2C+интерференция+электромагнитных+волн
https://resh.edu.ru/subject/lesson/2996/
https://resh.edu.ru/subject/lesson/2996/
https://resh.edu.ru/subject/lesson/1544/
https://resh.edu.ru/subject/lesson/1544/
https://resh.edu.ru/subject/lesson/2994/
https://resh.edu.ru/subject/lesson/2994/
https://ppt-online.org/search?text=Структура+Вселенной.+Расширение+Вселенной%2C+закон+Хаббла
https://ppt-online.org/search?text=Структура+Вселенной.+Расширение+Вселенной%2C+закон+Хаббла
https://ppt-online.org/search?text=Структура+Вселенной.+Расширение+Вселенной%2C+закон+Хаббла
https://ppt-online.org/search?text=Структура+Вселенной.+Расширение+Вселенной%2C+закон+Хаббла
https://ppt-online.org/search?text=Структура+Вселенной.+Расширение+Вселенной%2C+закон+Хаббла
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&source=editors&ust=1662142024403360&usg=AOvVaw1-PevR8V2OeTkPwCPwKnj4

PA3EJI 10. OBOBIIAIOILIEE IOBTOPEHUE
PE3EPB

15
10

https://resh.edu.ru/subject/28/

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

170

15




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Gusuka (B 2 yactsx), 10 knacce/ I'enaenmreitn JI.3., bynaroBa A.A., KopauibeB
N.H., Komkunaa A.B.; mox penakiueir Opnosa B. A., O611ecTBO ¢ orpaHU4eHHOM
otBeTcTBeHHOCTHhIO « BMHOM. JIaGopaTopus 3HaHU»; AKITMOHEPHOE 0OIIECTBO
«3marensctBO «IIpocBenieHue»

» dusuka (B 2 yactax), 11 knacc/ I'eaaenmreitn JI.O., bynatosa A.A., KopHunbes
N.H., Komkuna A.B.; o penakmueii OpioBa B.A., O61ecTBo ¢ orpaHUYeHHOM
orBeTcTBeHHOCTHhIO « BUHOM. JlaGopaTtopus 3HaHUI»; AKIITMOHEPHOE 00IIECTBO
«M3marensctBO «IIpocBenieHue»

METOANUYECKHUE MATEPUAJIbBI VIS YYUTEJIA
«®usuka 10-11 knaccsl. MeToauueckue MaTepuansl il yuutens (6a30Bblil U
yrayOnEHHbINA yPOBHU)» — 3T0 nocodue ot aBropa C. A. TUXOMUPOBOA.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

https://Ibz.ru/metodist/iumk/physics/e-r.php
https://ypok.pd/library/fizika_internetresursi_dlya_izucheniya_shkolnoj_pro_070909
tml
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