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PABOYASI TIPOTPAMMA II0 YYEBHOMY IIPEJMETY «®U3UKA» (BA3OBBIA
YPOBEHD).

MMOSCHUTEJIbHA S 3ATTUCKA.

IIporpamMma o Qu3uke 6a30BOTO ypOBHS Ha YpPOBHE CpemHEero oOriero oopazoBaHus pa3paboTaHa Ha
OCHOBE TIOJIO)KEHWH H TpeOOBaHWH K pe3yiabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHON IPOrpPaMMBL,
npencrasieHHsix B ®I'OC COO, a Ttakxke ¢ yu€ToM pabouell HporpaMMbl BOCIHUTAHUS M KOHUEMLUH
npernofaBanus ydyeOHoro npeamera «®dusnka» B oOpa3oBaTeNnbHBIX opraHuzanmsx Poccuiickoit ®enepanmu,
peanu3yIonIux OCHOBHEIE 00pa3oBaTeibHbIe MporpamMmbl. CoaepkaHue IpoTrpaMMEl 0 (PM3KUKE HAIpaBIeHO Ha
(hopMHpOBaHUE eCTECTBEHHO-HAYYHOU KapTrHBI Mupa oby4aromuxcst 10-11 kmaccoB npu 00y4eHNHU UX PHU3HMKE
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATENBHOCTHOro moaxoza. [IporpamMma mo ¢usnke cOOTBETCTBYET
tpeboBanmsiMm OPI'OC COO K IIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3ylibTaTaMm
o0OydeHus, a TaKkKe yIUTHIBAET HEOOXOIMMOCTh Peaji3allii MEXIPEAMETHBIX CBsI3ei (PH3MKH C €CTECTBEHHO-
HAay4YHBIMH Y4YeOHBIMH MpeaMeTaMHu. B Hel ompenesnsitoTcss OCHOBHBIC IENM W3y4YeHHs (U3UKU Ha YPOBHE
cpeaHero ooOmero oOpa3oBaHuWs, IUIAHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (H3HMKH: JHYHOCTHBIC,
MeTalnpeaMeTHbIe, TpeaAMeTHrIe (Ha 0azoBoM ypoBue). IIporpamma mo ¢usmke Biirodaet: [lmanmpyemsbie
pe3yabpTaThl OCBOCHUS Kypca (U3UMKM Ha 0a30BOM ypOBHE, B TOM UHWCIIE MPEAMETHBIE Pe3yIbTaThl MO ToAaM
oOyuenus; Conepxanue ydyeOHoro mpeamera «Pusuka» no rogam odyuenus; [Iporpamma mo Qusmke MOXET
OBITh WCTIONH30BAHA YUUTEISIMA KaK OCHOBA IJISi COCTABIIEHWS CBOHMX paboumx mporpamm. llpm paspabotke
pabodeil mporpaMMbl B TEMaTHYECKOM TUIAHUPOBAHWH JOJKHBI OBITH YITEHBI BO3MOXKHOCTH HCIOJIB30BAHHSA
ANEKTPOHHBIX (IU(POBBIX) 00Pa30BATEIBHBIX PECYPCOB, SBISIONUXCA YICOHO-METOIUUYCCKUMU MaTepHUaaaMu
(MyTpTHMEIUITHBIE TPOTPaMMBI, JJIEKTPOHHbIE YYEOHHMKHM ¥ 3aJadyHUKH, OJJIEKTPOHHBIE OWOIMOTEKH,
BHUPTyaJbHBIE 1a00paTOPUH, HWTPOBBIE IMPOTPaMMBI, KOJUIEKIIMH ITM(PPOBBIX 00pa30BaTENBHBIX PECYPCOB),
peaIn3yromuMnu JUJAKTUYCCKHUEC BO3MOKHOCTHU I/IH(bOpMa]_[I/IOHHO'KOMMYHI/IK&HI/IOHHI)IX TCXHOHOFHﬁ,
coJiep)kaHUEe KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 oOpazoBanuu. [Iporpamma mo Qusmke
MPEIOCTABISET BO3MOXKHOCTD TSI Peai3aliy PA3IHIHBIX METOIUNIECKHUX MOIX00B K OpTraHU3aIHHA 00yICHUS
¢u3uKe MpH YCIOBUM COXpaHEHUs 00s3aTeNbHON YacTH cojepikaHus kypca. Ousnka Kkak Hayka o Hambolee
O6IHI/IX 3aKOHax MNpupodbl, BLICTYIIasA B KAYCCTBE y‘IC6HOFO nmpeamMeTa B KOJI€, BHOCUT CymeCTBCHHLIﬁ BKJIaJ B
CUCTEeMY 3HaHHU 00 okpyxaromeM mupe. LIIKompHBIN Kypc (GU3UKH — CHCTEMOOOPA3YIONIHI ISl €CTECTBEHHO-
Hay4YHBIX Y4YeOHBIX IPEIMETOB, MOCKOIBKY (M3MUYECKHEe 3aKOHBI JIE)KAT B OCHOBE IIPOILIECCOB W SIBIICHUM,
W3y4yaeMbIX XUMHEH, Ouornorumei, ¢usmdeckold reorpadueid W acTpoHomuei. Vcronb3oBaHWe U aKTHBHOE
MpUMeHeHne (DU3MUYECKUX 3HAHWH OINpeiesseT XapakTep M pa3BHTHE Pa3HOOOpA3HBIX TEXHOJIOTHHA B cdepe
SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, IMOJyYEHHUS HOBBIX MaTEpHAIIOB C 3aJlaHHBIMH CBOHCTBAMH U
npyrux. M3ydenne (U3MKW BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAaHHE €CTECTBEHHO-HAYYHOH KapTUHBI MHUpa
o0yyJaromuxcsi, B OpMUPOBAHKE YMEHUI IPUMEHSITh HAyYHBII METO/]l TO3HAHUS PH BHITIOJTHEHUH HMH YIEOHBIX
uccienoBannii. B ocHOBY kypca (M3HWKH a7l YPOBHS CpeTHEro OOMIero OOpa3oBaHUS TOJIOXKEH P HIEH,
KOTOpBIE MOKHO paccCMaTpHBaTh KaK MPHUHIUIBI ero noctpoeHus. Ves nenoctHoctu. B cooTBeTcTBUM C Hei
KypC SIBJISIETCS] JIOTHYECKU 3aBEPIIEHHBIM, OH COJIEPKHT MaTepHall U3 BCeX pa3/eNioB (U3UKH, BKIIOYAECT KaK
BOIIPOCHI KITACCHYECKOH, TaKk M COBpeMeHHOU (u3uku. Unes renepannzanuu. B cooTBeTCTBHM C HEll MaTepuat
Kypca (U3WKHM OO0BEeTUHEH BOKPYr (U3MYECKHX Teopwil. Bemymmm B Kypce sBisercs (HOpMUPOBAHHE
MPEJICTaBJICHUI O CTPYKTYPHBIX YPOBHAX MaTEPUH, BelllecTBE U noJie. Maes rymanurapusanuu. Peanuzanus uaeu
Mpe/IoiaraeT UCIojib30BaHHEe I'YMaHUTAPHOT'O TIOTEHIIMANA (U3NYECKONH HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
¢u3uKun ¢ pa3BUTHEM OOIIECTBa, a TAaKKE C MHPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMH U 3KOJIOTHYECKUMH
npobnemamu. Mnes npukinaaHoit HanpasieHHOCTH. Kypc GU3MKH NpernonaraeT 3HaKOMCTBO € IIMPOKAM KPYToM
TEXHUYCCKHNX U TCXHOJIOTNYECKHUX HpI/IJ’[O)KCHI/IfI HU3YUYCHHBIX TeOpPII’I M 3aKOHOB. I/IHCH OKOJIOTHU3aluU PEATTN3YCTCA
MOCPEJICTBOM BBEJCHHMS DJIEMEHTOB COJCPIKAHUS, MOCBAIEHHBIX SKOJOTHUECKUM MPobIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C Pa3BUTHEM TEXHUKHM M TEXHOJOTHMH, a Takke OOCYKAEHHUS NpoOJieM palloHaILHOTO
MPUPOAOTIONB30BAHMS M IKOJIOTHYECKOl Oe3omacHOCTH. CTepKHEBBIMU 3JIEMEHTaMHU Kypca (H3MKH Ha YPOBHE
cpeaHero o0iero oopa3zoBaHus SBISIOTCS (QU3MUECKHe Teopur (POopMUpOBaHME NPEACTABICHUH O CTPYKTYype
MOCTPOeHUsI (U3UYECKOW TEOpHUH, pOoiM (PyHIAMEHTAIBHBIX 3aKOHOB W NPUHIMIIOB B COBPEMEHHBIX
NpEACTABJIICHUAX O IPUPOAC, T'paHUIAX TPUMEHUMOCTH TeOpHﬁ, JJI1 OITMCaHUA €CTCCTBECHHO-HAYUYHBIX SIBJICHUIN
u mpoieccoB). CHCTEMHO-IEATSIIBHOCTHBIN MOAX0M B Kypce (DM3MKH peaqu3yeTcsi IPeXae BCero 3a CuéT
OpraHu3alMu SKCIEPUMEHTAIBHOMN JesTenbHoCcTH oO0ydarommxcs. s 6a3oBoro ypoBHs Kypca (Gpu3MKH — 3TO
WCTIOJIb30BaHKE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX paboT, KOTOPHIE B
nporpamMMe 1o (pu3uke O0OBEIUHEHBI B OOMIMIA CIHCOK YYCHHUYECKUX MpPaKTHYECKHX paboT. BeinencHue B
yKa3aHHOM TepevyHe JabopaTopHBIX paldOoT, MNPOBOAUMBIX JJSl KOHTPOJS W OLEHKH, OCYLIECTBIACTCS
y4aCTHUKaMH 00pa30BaTEILHOIO IMpolecca UCXOs U3 0COOEHHOCTEW TUIaHUPOBAaHUS M OCHAIleHHWS KaOuHeTa
¢usuku. [Ipu sToM obecrieunBaeTcsl OBNaZeHNE 00YJAIONUMIICS YMEHHSIMH ITPOBOANTH KOCBEHHBIE N3MEPEHNUS,
HCCIICIOBaHUS 3aBUCHUMOCTEH (M3MUECKUX BEJMYMH M IIOCTAHOBKY OIIBITOB IO HPOBEPKE MPEAJIOMKECHHBIX
runote3. PemieHne pacyéTHBIX M Ka4eCTBEHHBIX 33/1a4 C 3aJaHHOW (DM3NYECKOW MOJEINBIO, MO3BOJISIONIEE
MIPUMEHATH N3YYE€HHBIEC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieNa Kypca, Tak U WHTeTPUPYS 3HAHUS U3
pasHBIX paszzmenoB. g KauyecTBEHHBIX 3a/ad MPUOPUTETOM SBIAIOTCS 3a/aHUS Ha OOBSICHEHHE TPOTEKaHHS
¢u3nUecKuX SBICHUH M MPOLECCOB B OKPYXKAIOLICH XHU3HM, TpeOyromue BbIOOpa (U3NUECKOW MOICTH JUIS
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CUTYyalliM TIPaKTHKO-OPHEHTHPOBAHHOTO Xapaktepa. B coorBerctBum ¢ TtpeboBanusmu PI'OC COO k
MaTepUaTbHO-TEXHHUECKOMY O00CCIIEUCHHIO YIeOHOTO mporiecca 0a30BBI YPOBEHb Kypca (pu3ukm Ha YpPOBHE
cpeaHero oouiero o0pa3oBaHus JODKEH U3y4YaThCsl B yCIOBUAX MPEAMETHOTO KaOHHEeTa (PU3UKH WM B YCIIOBUAX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB eCTeCTBEHHO-HAyyHOro Iukia. Hamwmume B kabmHeTe (GU3MKH
He0o0X0aMMOro J1abopaTOpHOTO O00OpYIOBaHUS I BBITONHEHHUS YKa3aHHBIX B IporpaMMe To (H3HKe
YUYCHHYECKUX MPAKTUUYECKUX paboT W JAEMOHCTPAIMOHHOTO O0OpYAOBaHUs 00s3aTeNbHO. JleMOHCTpaloHHOE
obopyznoBaHue (GOPMUPYETCS B COOTBETCTBUH C MPHHIUIIOM MUHHMAIBHOW JOCTATOYHOCTH M OOECTICUHBACT
MTOCTaHOBKY MEPEUNCIEHHBIX B MPOTpaMMe 10 (PH3UKE KIIFOUEBBIX TEMOHCTPALINH ISl UCCIIEA0BAHUS H3yIaeMbIX
SIBIIGHUH ¥ TIPOIIECCOB, SMITMPHYECKUX ¥ (YHIAMEHTAIBHBIX 3aKOHOB, WX TEXHHYECKUX TPUMEHEHUH.
JIabopatopHOoe 00OpyAOBaHME AJISl YYCHHYECKUX MPAKTUYECKUX padoT (hopMHUpyeTcs B BHIAE TEMaTHYECKHX
KOMIUIEKTOB 1 00eCIIeYrBaeTCs B pacuéTe 0JHOTO KOMIUIEKTa Ha IBYX 00yJaromuxcs. TeMaTndecKne KOMIUIEKTHI
71abopaTOpHOTO O0OPYIOBAHUS MOJKHBI OBITH MOCTPOSHBI HA KOMIDIEKCHOM HCIIOJB30BAaHUH AHAJIOTOBBIX H
U(POBBIX MPUOOPOB, & TAKKE KOMIIBIOTCPHBIX H3MEPUTEIIBHBIX CUCTEM B BUC HU(POBBIX J1a00paTOPHIA.

OCHOBHBIMH LIEJISIMU M3Yy4eHUsI (PU3UKU B 0011[eM 00pa30BaHUH SIBISIOTCSL:

dopmMupoBaHIE HHTEPECA U CTPEMIICHHS 00YYaONUXCs K HAYTHOMY M3YUEHHUIO MIPUPOIBI, PA3BUTHE MX
WHTEJUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEW; Pa3BuTHe mpeacTaBleHU O HAYYHOM METOJE MO3HAHHS U
(dbopMHpOBaHUE MCCIENOBATEIBCKOTO OTHOWICHHS K OKPYKAIOIIUM siBIeHUsM; DOpMHUpOBaHHE HAYYHOTO
MHPOBO33pPEHMS KaK pe3yibTaTa M3YYeHHsS OCHOB CTPOCHHS MaTepHH M (yHIAMEHTaIbHBIX 3aKOHOB (DH3UKH;
dopmupoBaHTE YMEHHH OOBSICHATH SBIEHHUS C UCTIOIH30BaHNEM (PH3MUECKUX 3HAHHUIA M HAYIHBIX JOKA3aTEeNbCTB;
dopMupoBaHue MpeACTaBICHUH O poiu (U3WMKK Ui Pa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTUH.

JocTtmxenne 3THX 1enell o0ecrieunBaeTcs peleHneM CIeAyIoNNX 3a7ad B TpoIiecce M3ydeHus Kypca
(M3MKKN Ha ypOBHE CpefHero oomero odpasoBanus: [IproOpeTeHre cUCTEMBbl 3HaHUH 00 OOIIMX (PU3UYSCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHSX, BKIIOYAs MEXaHUKY, MOJICKYISIPHYIO (H3HKY, SJIEKTPOAHHAMHUKY,
KBaHTOBYIO (PH3HUKY U 3JIEMEHTHI acTpodusuke, GopMUpoBaHIEe YMEHUH IPUMEHATh TEOPETUUSCKNE 3HAHUS IS
00bsicHEHHS (PU3NUECKUX SABJICHUH B IPUPOJIE U IS IPUHSATHSI IPAKTUYECKUX PEIICHUN B TOBCEAHEBHON KU3HH;
OcBoeHre crocoOOB pEIHICHUS PAa3MUYHBIX 337ad C SBHO 3aJaHHOM (HU3MUECKOW MOJENbIo, 3ajad,
MO/IPa3yMEBAOIINX CaMOCTOSTENFHOE CO3MaHne (PU3NIECKOW MOJIENH, COOTBETCTBYIOIICH YCIOBHSM 3aJ1a4uM;
[lonnmaHne QPU3NIECKHX OCHOB W TIPUHIUIIOB JCUCTBUS TEXHHUYECKUX YCTPOWCTB M TEXHOJIOTHUYECKUX
MPOIIECCOB, UX BIMSHUS Ha OKPYXKalolIylo cpeay; OBiajeHre MEeToJlaMH CaMOCTOSITEIILHOTO IJIaHUPOBAHUS U
mpoBeJeHus] (U3NYECKUX OKCIIEPHUMEHTOB, aHalli3a W WHTEpIpeTanuu HWHQOpPMaIHud, ONpeAeleHHs
JIOCTOBEPHOCTH TIONY4YeHHOro pe3ynbTara; Co3gaHuWe YCIOBUH Uil  Pa3BUTHS yMEHUH TPOEKTHO-
HCCIIEA0BATENBCKON, TBOPYECKOH NESTEIBHOCTH.

OO011iee YKCII0 YacoB, PEKOMEHIOBAHHBIX 11l n3ydenus ¢pusuku — 136 gacos: B 10 kinacce — 68 yacos (2
yaca B Hezlenro), B 11 kimacce — 68 wacos (2 uaca B HeZeNo).

[Ipennaraemslii B mporpamme 1o (pu3MKe rnepedeHb J1ab0paTOPHBIX W MPAKTUYECKUX padoT SBISIETCS
PEKOMEIOBAaHHBIM, YYWTENb JellacT BLIOOpP TMPOBEACHUS JIa0OpaTOPHBIX paboOT M ONBITOB C YYETOM
WHAVBUIYAILHBIX 0COOCHHOCTEH oOyuatommxcs. JIrobas pabodas mporpamMma J0JDKHA MOITHOCTHIO BKIFOYATH B
cebst coziepkaHre JaHHOM porpamMmbl 110 Qu3uke. B oTenbHbIX citydasx Kypc GU3nKu 6a30BOTO YPOBHS MOXKET
u3ydatbes B 00béme 204 waca 3a aBa roma obydenus (3 u B mememo B 10 m 11 xmaccax). B atom ciyuae
yBenuuuBaercs He MeHee yeM Jio 20 4 pe3epBHOE BpeMs, KOTOPOE WCIIONB3YEeTCsl YUUTENEeM ISl M3Y4eHUs
BOIIPOCOB, TECHO CBS3aHHBIX C BHIOpaHHBIM MpoduieM OOYyYeHHWs, W YyBEIMYMBACTCS ydeOHas Harpyska,
OTBOAMMAs Ha NU3YUCHUEC MEXAHUKU, MOJ'[eKy.]'IinHOﬁ (bI/I?,I/IKI/I " DJICKTPOAVHAMUKHU, 3a CUéT pacupeHUA 4nciia
nabopaTopHBIX paboT UCCIIEeOBATENLCKOTO XapaKTepa U YPOKOB PEIICHHUS KAaueCTBEHHBIX U PACUETHBIX 3a/1a4.

COJEPKAHUE OBYYEHMUSI B 10 KJIACCE.

PA3JIEJI 1. PU3UKA U METO/Jbl HAYYHOI'O IO3HAHMUSI.

®u3uka — Hayka o npupoae. HayuHble METOIBI TO3HAHUS OKpPYKaroUIero Mupa. Posib skcniepumenTa u
TEOPHH B TpoLecce MO3HAHUS MPHUPOIBI. DKCIEpUMEHT B (pusuke. MoaenupoBanue (QU3NYECKUX SBICHUH U
nponeccoB. Hayunsie runoressl. ®uzndeckre 3aK0HbI 1 TEOPUH. | paHUIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[Mpunnun coorBercTBUs. Ponbk U MecTo (M3MKK B (OPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPAaKTUYECKOW JeaTelIbHOCTH Jrojiel. JleMoHCTpaiuu. AHAIOTOBBIE M ITU(PPOBBIE M3MEPUTENLHBIE TPHOOPHI,
KOMITBIOTEPHBIE JATUYUKH.

PA3JIEJI 2. MEXAHUKA.

Tema 1. Kunematnka Mexannueckoe ABMKeHHE. OTHOCHTENHHOCTh MEXAHWYECKOTO JBM)KCHUS.
Cucrema otcu€ra. Tpaekropus. Ilepememienne, cKopocTh (CpegHssl CKOPOCTb, MIHOBEHHAs CKOPOCTH) H
YCKOpPEHHE MAaTepHalbHOM TOYKHM, WX MPOEKIHWH HAa OCH CHUCTeMbl KoopauHaT. CiokeHHe MepeMelleHuil U
CIIOXKEHHE CKopocTel. PaBHOMepHOE M paBHOYCKOPEHHOE IpsAMonHelHOe aBmkeHne. ['padukn 3aBucumMocTa
KOOpAWHAT, CKOPOCTH, YCKOPEHHs, IMyTH M TEpeMEIIeHUs] MaTepualbHOW TOYKH OT BpeMeHu. CBOOOAHOE
najgeHue. YcKopeHue cBobonHoro naaeHus. KpusonuueiiHoe nBuwkeHue. J[BrmxeHne MaTepualbHONW TOUKH IO
OKPY>KHOCTH C IOCTOSHHOM 110 MOJIYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHAs: ckopocTh. Ilepuoa u yacrtora
oOpamenus. LleHTpocTpemuTenpHOe ycKopeHHe. TexHWYeckne YCTpPOHCTBAa M MPAKTUYECKOe NPHUMEHEHHE:
CIHUIOMETP, ABMKCHHUE CHApSAOB, LIEHbIE U peMEHHBIC nepenauu. JlemoHncTpannu. Moaenb cucTeMBl OTCUETa,
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WIIIOCTpalysl KHHEMAaTHYECKUX XapaKTepUcTUK IBikeHUs. [IpeoOpazoBaHue ABMKEHUN C HCIIOJIB30BAHUEM
IPOCTHIX MexaHU3MOB. [laneHne Ten B Bo3ayxe 1 B pa3pekeHHOM IpocTpaHcTBe. Habmonenue BmkeHus Tena,
OpOLICHHOTO TOJ YIJOM K TOPU30HTY W TOPU3OHTANbHO. M3MepeHue yCKOpeHHs CBOOOTHOTO MaaeHUs.
Hanpasnenne ckopocTH NpH ABMKEHUHU MO OKPYKHOCTH. YUEHHUYECKHH 3KCIIEPUMEHT, J1a00paToOpHbIE PaOOTHI.
W3ydyeHne HeEpaBHOMEPHOIO [BIXKECHHMS C LEIbI0 ONPENEIIEHUs MIHOBEHHOW CKOpocTH. McciemoBanue
COOTHOUIEHHS MEXAY MyTAMH, IPOHIEHHBIMU TEJIOM 32 MOCIIEI0BATENbHbIE paBHbIE TPOMEXYTKH BPEMEHH MPU
PaBHOYCKOPEHHOM JIBM)KEHUM C HA4aJIbHOW CKOPOCTBIO, paBHOW Hymi0. M3yueHune ABM)KEHHUS IIapHUKa B BSI3KOH
XKuIKocTu. M3yueHue ABMKEHUS Tela, OPOLIEHHOIO TOPU30HTAIIBHO.

Tema 2. Jlunamuka. Ilpuniun otHocurenpHocT [anuies. [lepseiii 3akon HetoroHa. MHepimanbHbIe
cucteMsl oTcuéra. Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoi 3akon HeroToHa 11t MaTepranbsHON
toukd. Tperuil 3akoH HproTOoHa A7 MarepuanbHBIX TOYEK. 3aKOH BCEMUPHOro TAroreHus. Cuiia TSDKECTH.
IlepBas kocmuueckas ckopocth. Cumnma ympyroctu. 3akoH ['yka. Bec Ttema. Tpenwme. Buasl Tpenust (mokos,
CKoJIbXKeHMs, KaueHus). Cuna TpeHus. Cyxoe TpeHue. Cuia TpeHHs CKOJBKEHUS W CHJIAa TPEHHS MOKOS.
Koadduuuent tpenns. Cuna conpoTUBICHUS NPH JBMKEHUH Tella B KUAKOCTH Wiu Tase. [locrynarensHoe u
BpalaTeIbHOE IBIKEHUE a0COMIOTHO TBEPAOIO TesIa. MOMEHT CHJIBI OTHOCUTENBHO OcH BpaweHus. [lnedo cusl.
VYcnoBus paBHOBecusl TBEPAOro Tena. TexHudeckue ycTpolcTBa M MPAaKTUYECKOe MPHUMEHEHHE: MOAIIUITHUKHY,
JIBI)KEHHE  HCKYCCTBEHHBIX  CIYTHUKOB. JleMoHcTpauuu. SIBnenne wuHepuuu. CpaBHEHHE  Macc
B3auMOJEHCTBYyOIUX Tel. Bropoil 3akoH Heiorona. U3mepenue cui. CroxeHue Cuil. 3aBUCHUMOCTb CHIIbI
ynpyrocta oT aepopmaunn. HeBecomocts. Bec Tena nmpu yckopeHHOM nonabéme u mageHud. CpaBHEHHE CHI
TpPEHUs MTOKOS, KAYEHUS U CKOJIBKEHHU. Y CIIOBUSI paBHOBECHS TBEPAOro Tesa. Buibl paBHOBecHs. Y YeHUYECKUI
9KCHEPUMEHT, JIabopaTopHble paboThl. M3ydyeHnune aBrxeHus Opycka Mo HAKIOHHOM miiockoctu. Mccnenosanue
3aBUCHUMOCTH CWJI YHPYTOCTH, BO3HHKAIOIIMX B NPYKMHE M PE3MHOBOM oOpasne, oT ux Aedopmanuu.
HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJla, UMEIOILIET0 OCh BPAILICHUS.

Tema 3. 3aKOHBI COXpaHEHUS B MEXaHHKE.

Hmnynec MaTepruanbHOM TOUYKH (Tesa), CUCTEMBl MaTepUalIbHBIX TOUeK. MMIynsc cuibl M U3MEHEHHE
UMITyJbca Tesla. 3aKOH COXpaHEHWsl UMIylibca. PeakTuBHOe nBikeHHe. Pabora cuibl. MOIIHOCTH CHIIBL
Kunernyeckas sHeprus marepuanbHoi Touku. Teopema 00 n3MeHeHUH KWHeTH4ecKoi sHeprun. [loTeHnmanpHas
sneprus. [loreHunanbHas sHeprus ynpyro nehopMHUpOBaHHOH MpyxkuHbL. [loTeHIManbHas sHeprus Tena BOIU3H
noBepxHocTH 3emin. [loTeHunanbHble W HEMOTEHIMANbHBIE CHIBL. CBS3b PadOTHl HEMOTEHIHMAJIBHBIX CHJI C
M3MEHEHUEM MEXaHWYECKOW IHEPIMH CHCTEMBI TeNl. 3aKOH COXPAaHEHHS MEXaHHYeCKOW JHEpruu. YIpyrue u
HEYNPYrue CTOJKHOBEHMs. TeXHWYeCKHe YCTpPONCTBA M MPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOIED,
MPYKUHHBII TUCTOJET, IBMKEHUE pakeT. JleMoHcTpanuy. 3aKOH COXpaHEHHsI UMITyJIbca. PeakTHBHOE JBM)KEHUE.
[epexoa mMoTeHIMATBHON SHEPTHH B KHHETHYECKYIO M OOpaTHO. YUEHUYECKUI IKCIIEPUMEHT, J1a00paTOpHbIE
paboTel. M3ydueHrne abCONMIOTHO HEYNpPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX MAasTHHUKOB.
HccnenoBanne cBs3u pabOTHl CHIIBI C M3MEHEHHEM MEXaHHMUYECKOW SHEPTUU Teja Ha MPUMEPE PacTsKEHUs
PE3MHOBOIO XKTyTa.

PA3JIEJI 3. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMMUKA.

Tema 1. OcHOBBI MOJIEKYIAPHO-KMHETHUECKON TEOPHUH.

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUIECKOH TEOPUH U UX OIBITHOE 000cHOBaHuE. bpoyHOBCKOE
newkenne. nddysus. Xapakrep NBIKEHHS W B3aUMOJICHCTBUS YaCTHI] BellecTBa. MoJen CTpOeHHs ra3oB,
JKUIKOCTEH M TBEPABIX TeN W OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE ATHX Mojelieid. Macca m pa3Mmephl
Moutekyin. Konmuaectso Bemectsa. [locrossHHass ABoraapo. TemnoBoe paBHoBecue. TeMmneparypa 1 €€ u3MepeHue.
[Ixana temnepatyp Llenscua. Moaens maeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KHHETHUECKOM
TEOpUH HACATHHOTO Taza. AOCONIOTHAs TemIeparypa Kak Mepa CpeiHed KWHETHYECKOW SHEPrHH TEIIOBOTO
nBwkeHHa dactul rasa. lllkama temneparyp KenbBuna. I'a3oBble 3akoHBI. YpaBHEHHE MeHzeneeBa—
Knaneiipona. 3akon lampTOHa. M30mporeccsl B HAECAIbHOM Ta3€e C MOCTOSHHBIM KOJMYECTBOM BEILECTBA.
I'padmyeckoe mpencraBieHHe H3OMPOIIECCOB: M30TepMa, H30Xopa, m3o0apa. TexHWdeckhe YCTpOHCTBA H
MPaKTUYEeCKOE TNPHMEHEHUe: TepMomeTp, Oapomerp. JemoHcTpammu. OMBITHL, JOKa3bIBAIOIIUE TUCKPETHOE
CTpOeHHE BellecTBa, GoTorpaduu MOJEKyJd OpraHMYecKux coennHeHnd. OnpIThl M0 AUGPY3UN KHUIKOCTEH U
ra3oB. Mozaens OpoyHOBCKoro nBkeHHS. Moaens ombita [llTepHa. OmbIThl, HOKa3BIBAIOIINE CYIIECTBOBAHHE
MEXMOJIEKYJIIPHOTO B3aMOAEUCTBUS. Moienb, WILTIOCTpUpPYIOLIas IpUPOy JaBIE€HUS ra3a Ha CTEHKH COCY/a.
OnbITHL, HIUTIOCTPUPYIOIINE YPaBHEHNE COCTOSHUS UACATBHOIO ra3a, H30MPOLECChl. Y YUeHUYECKUI SKCTIEpUMEHT,
naboparopHbie padoTel. OmnpesienieHne Macchl BO3/yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MeEpeHHi 00bhéMa
KOMHATBI, [aBICHHAA M TEMIIepaTypbl Bo3lyXxa B Hel. MccnenoBaHHMe 3aBUCHMOCTH MEXAY IapaMeTpaMu
COCTOSIHMSI pa3pe’KEHHOr0 rasa.

Tema 2. OcHOBBI TEPMOJUHAMHKH.

TepmomuuaMuueckas cucteMa. BHYTpeHHSS SHEpPrus TEPMOJIMHAMHYCCKOW CHUCTEMBI M CIIOCOOBI €€
n3MeHenusi. KonmuectBo Teruiorsl u pabota. BHyTpeHHSAs SHeprusi 0JHOATOMHOTO HIEalbHOTO Taza. Buabl
TeIIoNEepeaun: TeIIONPOBOIHOCTh, KOHBEKIINA, U3TyYeHHE. Y JeNbHas TEIUIOEMKOCTD BelecTBa. KomnuecTBo
TewIoTel npu Terwionepenade. llonstue o6 axmabatHoM mporecce. IlepBeli 3aKOH TEPMOAMHAMUKH.
IIpumeHeHue nepBoro 3aKoHa TEPMOIMHAMUKU K M3ompoueccaM. I'paduyeckas nuTepnperanus paboThl rasa.
Bropoii 3akon TepMmogumHamMukd. HeoOpaTHMOCTh HpolLecCOB B MpHUpoje. TemaoBble MailuHbl. [IpHHIUIEL
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JneiicTBUsS TeIUIoBbIX MamuH. [IpeoOpa3oBaHus SHepruHM B TEIUIOBBIX MamuHaxXx. Koa¢uImeHT moje3Horo
nercTBusa TerioBod MamuHBL [lpknm KapHo u ero ko3¢pdHUIMEHT MOJIe3HOTO MEHCTBHS. DKOJIOTHYCCKHE
MPOOJIEMBI TEIUIO3HEPTEeTUKU. TEeXHUUECKUE YCTPONCTBA U IPAKTUIECKOE IPUMEHEHE: IBUTATENIh BHYTPEHHETO
Cropanus, OBITOBOW XOJOAWIHHUK, KOHAUIHOHEp. JleMoHCTparun. Mi3MeHeHe BHyTpeHHEH SHEPTHUHU Teja MpH
coBepIIeHHH pabOoTHI: BBUIET MPOOKM W3 OYTBUIKH TOJ JEWCTBHEM C)KaTOTO BO3/AyXa, HarpeBaHue ddupa B
JIATYHHOU TPYyOKe MyTEM TpeHHs (BHICOIeMOHCTpanus). MI3MeHeHne BHYTpeHHEH SHEpTrun (TeMIIepaTyphl) Tea
npu Temonepeaade. OmpIT Mo agrnadaTHOMY PacUIMPEHUIO BO3AyXa (OMBIT ¢ BO3AYLIHBIM OTHUBOM). Mozenu
MapoBOil TypOWHBI, TBUTATENS] BHYTPEHHETO CTOPAHMSA, PEAKTUBHOTO IBUTATENS. YUSHHYECKUH SKCIEPUMEHT,
nmaboparopHblie paboThl. M3MepeHne yaenpHON TeTTOEMKOCTH.

Tema 3. ArperaTHble cocTosiHUS BenlecTBa. Pa3oBbie MEPEXOIBbL.

ITapoobpazoBanne u koHAeHcanws. Mcmapenne u kumeHue. AGCONMIOTHAS M OTHOCHTENbHAS BIAXKHOCTH
Bo3ayxa. HacwImeHnbil map. YnenpHas Terora mapooOpazoBaHUs. 3aBHCHMOCTD TeMIIEpaTyphl KUTICHHUS OT
nasnenus. Tsépmoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPONHS CBOHCTB KpUCTAILIOB. JKuakue
kpuctauiel. CoBpeMeHHbIE MaTepuaibl. [lnaBiaeHume u KpucTauuzaius. YJenbHas TeIioTa IUIaBICHUS.
Cybmumanms. YpaBHeHHE TeIuioBoro Oananca. TexHWYecKWe YCTpOWCTBa WM IMPaKTHUECKOe MpPUMEHEHHE:
TUTPOMETP U TICUXPOMETP, KAJTOPUMETP, TEXHOJOTHH IOJYYCHHUS COBPEMEHHBIX MATEpHUAliOB, B TOM YHUCIE
HaHOMAaTepHuajoB, M HaHoTexHojdoruu. JlemoncTtpauuu. CBoiicTBa HachIIIEHHBIX NapoB. Kumenue mpu
MOHIKEHHOM  faBieHuH. CrocoObl W3MepeHHs BiIaxHOCcTH. HaOmromeHue HarpeBaHWs U TUIABJICHHS
KPUCTAIUTMYECKOTO BellecTBa. JleMoHCTpaIis KpIUCTauIOB. Y YeHUYEeCKUN SKCIIEPHUMEHT, JTa0OpaTOpHBIE PaOOTHI.
N3mepeHne 0THOCUTENBHON BIaKHOCTH BO3AyXa.

PA3JIEJI 4. DJIEKTPOAUHAMMUKA.

Tema 1. DnexTpocTaTuka.

OnexTpuzanus Tel. OJeKTpudeckuil 3apsa. JlBa Buzma snekTpuueckux 3apsaoB. IIpoBomHukw,
JUBJIEKTPUKU U TIOTYNPOBOJAHUKH. 3aKOH COXpaHEHHs 3JIEKTPHUUECKOro 3apsija. BzaumoneiicTBue 3apsaos.
3akoH Kynona. Toueunslii 35ieKTpuyecKuil 3apsia. DneKTprudeckoe nojue. Hanpssk€HHOCTB 3JIEKTPUYECKOTO MO,
[MpuHun cynepno3uluy 3IeKTPHUSCKUX TMoJel. JIMHUM HanpsbKEHHOCTH ANEeKTpUdeckoro nojst. Padora cun
anekTpocratudueckoro moisd. Ilortenmman. PasHocts mnoreHnuanoB. [IpoBOAHMKM M JUAJIEKTPUKH B
ANEeKTpOCTaTH4eCKOM  Tojie.  JludnmekTpuueckas  TPOHHUIIAEMOCTh.  ONeKTpo€MKocTh.  KonmeHcaTop.
DNEeKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOpa. DHEPTHs 3apsHKEHHOTO KOHZEeHcaTopa. TeXHHYecKue yCTporucTBa U
MPaKTHYECKOe TPUMEHEHHE: JIIEKTPOCKON, 3JEKTPOMETP, JJIEKTpOCTaTHYecKas 3alluTa, 3a3eMJIeHHe
ANEKTPOTPHUOOPOB, KOHIECHCATOP, KOMTMPOBAIBHBIHN anmapart, CTpyHHbIN nmpuHTep. JleMoHcTparn. Y CTpOUCTBO U
MIPUHIUATT JICUCTBUS DIEKTpoMeTpa. B3anMmonelcTBHE HAMIIEKTPU3OBAHHBIX Tell. JJIEKTPUYECKOEe TII0JIe
3apsoKeHHBIX Tell. [IpOBOAHMKH B 3JIEKTPOCTATHUECKOM II0JIe. DNIEKTpOCTaTHUecKas 3amwura. /[us3nexkTpuku B
3NEKTPOCTATUYECKOM T0JIe. 3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT TUIOIMAAM IUIACTHH,
pacCTOSHUSL MEXKIYy HUMH W JIUIEKTPHUYECKOW MPOHWUIAEMOCTH. ODHEPTrHus 3apsHDKEHHOTO KOHJIEHCATOopa.
Y4eHn4yecKkuil SKCIIePUMEHT, TabopaTopHbIe paboThl. Mi3MepeHue AMeKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. [TocTostHHBIHN 31eKTpUUYECKUi TOK. TOKM B Pa3IMYHBIX Cpeliax.

DNEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAaHUS 3JEKTpUdeckoro Toka. Vctounmku Toka. Cuia Toka.
[MocTostaubiii ToK. Hanpsbxenue. 3akon Oma A yyacTKa LENU. DJIEKTPUYECKOE COMPOTHUBIICHUE. Y IEIBbHOE
comnpoTHBIeHue BemecTsa. [locnenoBarensHoe, MapayieibHOe, CMENIAHHOE COEMHEHNE MMPOBOIHUKOB. PaboTa
JNEKTPUIECKOro Toka. 3akoH J[xoyns—JleHna. MOIIHOCT AIEKTPUYECKOTO TOKA. DJIEKTPOABIKYIAS CHIIA U
BHYTpPEHHEE COIPOTUBIICHHE HMCTOYHUKA TOKa. 3akoH Oma I TOJNHOW (3aMKHYTOW) AJIEKTPUYECKOW IIeIu.
KOpOTKOC 3aMbIKaHHEC. QHCKTPOHHaSI IIPOBOAUMOCTD TBép]ILIX METAJUIOB. 3aBUCHUMOCTH COIIPOTHUBJICHUA
METaJJIOB OT TeMIieparypbl. CBEpXMPOBOAMMOCTh. DJIEKTPHUECKUH TOK B Bakyyme. CBOHCTBa 3JEKTPOHHBIX
myukoB. [lomynpoBomuuku. CoOCTBEeHHass W TpUMeECHasl MPOBOAMMOCTH IOYIPOBOIHUKOB. CBolcTBa P-N-
nepexona. [lomynpoBOHUKOBBIE TPUOOPHI. DIIEKTPUUECKUN TOK B PACTBOPaX M PacIUIaBax 3JIEKTPOJIUTOB.
ONEKTPOIUTHYECKAS JUCCOIUAINA. IDJIEKTPONU3. OJIEKTPUUEeCKHii TOK B razax. CaMOCTOATENbHBIN U
HECaMOCTOSITeNbHBIN pa3psan. Monuus. [lnazma. TexHuyeckue ycTpoiicTBa M HPaKTUUYECKOE IPUMEHEHHE:
amMIepMeTp, BOJIBTMETP, PEOCTAT, UICTOYHUKYU TOKA, JJIICKTPOHATPEBATEIILHbIC MPUOOPHI, 3JIEKTPOOCBETUTEIIEHBIC
PUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JIHOJI, TEPMUCTOPHI 1 POTOPE3UCTOPHI, TTOITYIPOBOTHUKOBEIH
JHUOJ, raJiJbBaHHUKAa. HCMOHCTpaHI/II/I. I/I3MepeHI/Ie CUJIBI TOKa W HaIPsKCHUS. 3aBUCUMOCTH COITPOTHUBJICHUA
UATUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAAU IONEPEYHOro cedeHuss u marepuana. CMelaHHoOe
COCINHCHUC ITPOBOJHHUKOB. HpSIMOC HU3MCPCHUE BHeKTpOﬂBH)KYIHeﬁ CHJIBI. KOpOTKOC 3aMBbIKAHUC
raJIbBaHUYECKOT0 3JIEMEHTAa M OIICHKa BHYTPEHHETO CONMPOTUBIICHHS. 3aBUCUMOCTh COMTPOTHBIICHUS METAJIIOB OT
teMneparypsl. [IpoBoauMocTs 3mekTponutoB. MIckpoBo# paspsa U MpoBOAUMOCTH Bo3ayxa. OIHOCTOPOHHSAA
MPOBOJAMMOCTh JIMOJA. YUCHUYECKHH SKCIICPUMEHT, JIadopaTOpHble paboThl. M3ydYeHHe CMEIIaHHOTO
COEIUHEHHST PE3UCTOPOB. VI3MepeHne SIeKTPOABIDKYIIEH CHIBI HCTOYHMKA TOKA M €ro BHYTPEHHETO
conpoTuBieHus. Habmoaenune snektponunsa.

MexmpeAMETHBIE CBSI3H.

Uzyuenne kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce ocymiecTBiseTcs ¢ YIETOM COAepIKaTeIbHBIX
MEXMPEAMETHBIX CBSI3eH C KypcaMH MaTeMaTWKW, OWOJIOTWH, XUMHH, Teorpadud H TEXHOJOTHH.
MeXnpeaAMeTHBIC TTOHSTHS, CBA3aHHBIC C M3YYCHHEM METOJIOB HAyYHOTO IMO3HAHUS: SBJICHUEC, HAYYHBIN (akT,
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rUnoTe3a, (U3NUYecKas BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, DKCIEPHMEHT, MOJCIUPOBAHUE, MOJIEIb,
n3MepeHue. MareMaTHka: pellieHHe CUCTeMbl YpaBHEHUH, JiMHeWHas (QyHKus, mapabona, rumepbona, HX
rpadUKd W CBOWMCTBA, TPUTOHOMETPUYECKHE (YHKIHMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKECTBO, BEKTOPHI U UX MNPOEKLUUU HA OCH KOOPAUHAT, CJIOKEHUE BEKTOPOB. buonorus:
MEXaHWYEeCKOe IBI)KCHHE B XUBOWU mpupone, auddysus, ocMoc, TEIIooOMeH >KHBBIX OPTraHU3MOB (BHIBI
TEIUIONEPeaur, TEMJIOBOE PABHOBECHE), DJEKTPUUECKHE SIBICHUS B JKHUBOM Mpupoae. XUMHs: IHUCKPETHOE
CTPOEHME BEIECTBAa, CTPOEHHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBAa, MOJSpPHAs Macca, TEMJIOBHIE CBOMCTBa
TBEPABIX TEJ, KUJIKOCTEH M Ta30B, JJIEKTPUUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs IHUCCOLUALIMS,
raipBaHrKka. 'eorpadusi: BIaXHOCTh BO3IyXa, BETPHI, OapoMeTp, TepMOMETp. TeXHONoTHsA: MpeodpazoBaHHe
JIBMKEHUH C HCIIOJIb30BAHMEM MEXAaHU3MOB, YUET TPEHUS B TEXHHUKE, MOAIIMITHUKH, MCIIOJIb30BaHUE 3aKOHA
COXpaHEHHUSI MMITyJIbCa B TEXHUKE (pakera, BOAOMET W NIPYTHE), IBUTATEIh BHYTPEHHETO CTOPaHWs, IMapoBas
TypOMHa, OBITOBON XONOMMIBHHUK, KOHAWINOHEP, TEXHOIOTHH TOJIYYCHHS COBPEMEHHBIX MaTEpHaloB, B TOM
Yrcie HAaHOMATePHAIOB, U HAHOTEXHOJOTHH, SJIEKTPOCTATHUECKas 3aluTa, 3a3eMJICHHE DIIEKTPONPHOOpPOB,
KCEPOKC, CTPYWHBIH NpPUHTEP, OJJIEKTPOHArpeBaTelbHbIE MPUOOPBI, BIIEKTPOOCBETUTENLHBIE MPHOOPHI,
rajabBaHUKA.

COJEP)KAHUE OBYYEHMUS B 11 KJIACCE.

PA3JIEJI 4. QJJEKTPOAUHAMMUKA.

Tema 3. MarautHoe moJie. DIEKTPOMarHUTHAS HHTYKIIHSL.

ITocTosiHHBIE MarHUTHL. B3auMoaeicTBIE MOCTOSIHHBIX MarHUTOB. MarHuTHOE noJie. BekTop MarHuTHOM
nHAYKUMY. [IpUHIMI Cyneprno3uiuy MarHUTHBIX mosied. JluHum marHuTHOW uHAyknuu. KapTuHa JuHMMA
MAarHUTHOM MHIYKLUHU MOJISI MOCTOSIHHBIX MAarHUTOB. MarHuTHOE IOJie MPOBOJHUKA C TOKOM. KapTuHa nuHMi
WHIYKIUW MarHUTHOTO MOJIS IJIMHHOTO MPSIMOTO IMTPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTI'O POBOA-HUKA, KATYILIKH
¢ TokoM. OneIT OpcTena. Bzaumoneiicteue npoBogHUKOB ¢ TokoM. Cuna Amrmepa, e€ MOAyJb U HallpaBicHUE.
Cuna JlopeHnna, e€ MOAyJb U HampaBicHuE. J[BIkeHHE 3apsHKEHHON YaCTHUIBI B OTHOPOTHOM MarHUTHOM TIOJI€.
Pabora cumer JlopeHma. SIBieHue SIEKTPOMAarHUTHONM WHAYKOHMA. [IOTOK BEKTOpa MarHWTHOW WHIYKITHH.
ONEeKTPOABIIKYILAS CHUJIa MHAYKIMU. 3aKOH 3JeKTpoMarHuTHo! nuaykuun Papajnes. BuxpeBoe anexTpuyeckoe
nosie. DJEKTPOIABIXKYIIAs CHUJa WHAYKIUU B TPOBOJHHUKE, ABIKYIEMCS MOCTYNATelbHO B OJHOPOJHOM
MarHuTHOM mnoje. IlpaBunmo JleHua. VHOYKTUBHOCTB. SIBIE€HME CAMOMHAYKLMH. OJIEKTPOABMKYLIAs cuia
CaMOMHIYKIIMHA. ODHEPrusl MArHUTHOTO TOJS KaTyIIKM C TOKOM. OJEKTPOMAarHUTHOE moje. TeXHudeckue
yCTPOWCTBA M TPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE MAarHWTHI, 3JEKTPOMArHUTHI, 3JIEKTPOJIBUTATENb,
YCKOPUTENN 3JIEMEHTApHBIX 4YacTUl], MHAYKIHWOHHas meub. JlemoHcTpanmu. OnbiT Opcrepa. OTKIOHEHHE
SJEKTPOHHOIO IMy4YKa MAarHUTHBIM MojeM. JIMHMM MHAYKOWMW MarHutHoro nojis. B3aumopeiicTBue nBYX
npoBomHUKOB ¢ TokoMm. Cmima Awmmepa. [eiictBue cuibl JlopeHIla Ha HWOHBI JJIEKTpoiuTa. SIBiIcHHE
aneKTpoMarHuTHOM nHAyKuuu. [Ipasuo Jlenna. 3aBUCUMOCTB MEKTPOIBUKYIIEH CHIIBI MHAYKLIUU OT CKOPOCTH
W3MEHEHHUS! MAarHUTHOT'O MTOTOKA. SIBIeHNe CaMOMHAYKLIMH. Y YeHHYECKUI 3KCIIEPUMEHT, J1a00paTOpHbIE PaOOTHI.
N3yueHue MarHUTHOro MoJid KaTyWKU ¢ TOKOM. MccnenoBaHue NEeWCTBUSI MOCTOSIHHOTO MAarHUTa Ha PaMKy ¢
TokoM. VccrnenoBanue SBJICHNUS 2IEKTPOMArHUTHON MHIYKIIHH.

PA3JIEJI 5. KOJIEBAHUS 1 BOJIHBI.

Tema 1. MexaHn4ecKue 1 3JIEKTPOMarHUTHBIC KOJICOaHMS.

KonebarenbHas cucrema. CBOOOIHBIC MEXaHUYECKHE KojieOanus. ["TapMoHuueckue konedbanus. [lepuon,
JacToTa, amIuiuTyda W (Qasza koneOanuil. I[lpyxwHHBII MasTHHK. MarteMaTWdeckwii MasTHHK. YpaBHEHHE
rapMoOHHYECKUX Konebanuil. [IpeBpaleHue sHepruu npyu rapMoHn4ecKkux kosebanusx. KonebarenbHpli KOHTYP.
CBoOOIHBIE JNEKTPOMAarHUTHBIE KOJIEOaHWA B WAEATHHOM KOJeOaTebHOM KOHTYpe. AHAIOTHS MEXIY
MEXaHWYECKUMH W 3JEKTPOMAarHUTHBIMHU KoneOaHumsiMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS DHEPTUH B
uaealbHOM KosiebaTenbHOM KOHType. llpenctaBneHne o 3aTyXalomMx KoneOaHusX. BbIHYXIeHHbIE
MexaHuueckue KkoseOaHus. Pe3oHaHc. BulHyXIeHHbIE 3neKTpoMarHUTHBIE KonieOaHus. IlepeMeHHBIH TOK.
CuHyconanbHBIA IEPEMEHHBIN TOK. MOIIIHOCTh MIEPEMEHHOTO TOKa. AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUCHNE
CHJIBI TOKA U HanpsbkeHus. Tpancdopmarop. [IponsBoactso, nepenaua u HOTpedICHUE SIMEKTPUIECKON SHEPTUH.
OKOJIOTMYECKNE PHUCKH TpU MPOU3BOACTBE 3JIEKTpO3HEpruu. KylbTypa HCHOIB30BaHMSA 3JIEKTPOIHEPTHH B
IIOBCEJTHEBHON JKM3HU. TEeXHUYECKHE YCTPOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: DIEKTPUUECKHH 3BOHOK,
reHepaTop TEePEMEHHOTO TOKa, JUHWM JiekTpornepenad. J[lemoHcTpanuu. MccnemoBanue mapamMeTpoB
KosebaTenbHON CUCTEeMBI (IPY>KUHHBIN WM MaTeMaTH4ecKuil MasTHUK). HaOmonenre 3atyxaromux KojaeOaHui.
HccnenoBanne CBOMCTB BhIHYKIEHHBIX KojieOanuii. Habmonenue pezonanca. CBOOOIHbIE IEKTPOMAarHUTHBIC
kosebanus. OcuuuiorpaMMbl (3aBUCUMOCTH CHITBI TOKA W HANpPsDKEHUS] OT BPEMEHHM) JUIS DJIEKTPOMAarHUTHBIX
KonebaHuii. Pe3oHaHc mpH TOCIENOBAaTENBHOM COCAMHEHHHM PE3UCTOpPA, KAaTYIIKH HWHIYKTUBHOCTH U
KOHZeHcaTopa. Mopenb JMHHAM 3JEKTpoliepeaadyn. YUSHHYECKHH JKCIEPHUMEHT, JIaOOpaTOpHbIE pPaOOTHI.
HccnenoBanne 3aBUCUMOCTH TIEpHOAa MalbIX KojeOaHWI Tpy3a HAa HHUTH OT JJIUHBI HUTH U MacChl Tpy3a.
HccnenoBanne mepeMeHHOrO TOKa B LEMH M3 TOCIEAOBAaTENbHO COEAMHEHHBIX KOHJEHCATOpA, KATYIIKH H
pe3ucTopa.

Tema 2. MexaHH4eCKHE U 3JICKTPOMArHUTHBIC BOJIHBI.

MexaHnyeckue BOJHBI, ycioBus pacrpocTpaneHus. [leproa. CKOpocTh pacmpocTpaHEHHS W JUIMHA
BonHbL. llomepeunsie W TponoibHbIE BOMHBL MHTepdepeHuus u nudpakius MEXaHWYECKUX BOJH.3BYK.


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

CkopocTth 3ByKa. I'poMkocTh 3Byka. Breicora ToHa. TemOp 3Byka. DIJIEKTPOMArHWTHBIE BOJHBI. Y CIIOBHUS
U3Iy4EHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anMmHast opueHTtanust BekTopoB E, B, V B 31eKTpoMarHuTHO#l BOJHE.
CBoiicTBa ANIEKTPOMAarHUTHBIX BOJH: OTPAXXEHHE, MpPETOMIICHHE, MOspu3anus, 1udpakuus, nHTepdepeHus.
CkopocTh 3meKTpoMarHuTHbIX BOJIH. LlIkana 37eKTpOMarHuTHBEIX BOJH. IIpMMeHeHne 3I1eKTpOMarHuTHBIX BOJIH
B TexHHKe U ObITy. [IpuHIMIBEI pannocBsas3u U TeneBuAeHus. Paguonokanys. DIeKTPOMAarHUTHOE 3arps3HEHUE
OKpy>Karomen cpeapl. TeXHUYeCKUe yCTPONCTBA M MPAKTHUECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
yIBTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEAWLIWHE, pajap, paJlonpuéMHHUK, TEIEBU30p, aHTEHHA, Tee(OH,
CBY-neus. [lemonctpanun. OOpa3oBaHWe H pPacHpPOCTPAHCHHWE IIONEPEUYHBIX W MPOIOIBHBIX  BOJH.
Konebmtomeecst Teno xak MCTOYHMK 3Byka. HaOmroneHue OTpakeHHMsS M NPETOMIICHUS MEXaHMYECKUX BOJIH.
Habnronenne untepdepeHny u qudpakuuy MeXaHHYECKHX BOJH. 3BYKOBOW pe3oHaHc. HabmroneHwe cBsi3u
TPOMKOCTA 3ByKa ¥ BBICOTHI TOHa C aMIUIATYIOM W 4YacTOTON KonebaHmil. lccinemoBaHWe CBOICTB
JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, IIPEIOMIICHNE, NOJsIpu3ays, A pakuus, HHTepdepeHnus.

Tema 3. OnTuka.

I'eomeTpuyeckas ontuka. [IpsiMonuHeliHOe pacnpocTpaHeHHE CBETa B OJHOPOAHOM cpene. Jlyd cBera.
Todueunsrii uctounuk ceeta. OTpa’keHre cBeTa. 3aKOHBI OTpaXKeHUs cBeTa. [locTpoeHne n300pakeHHH B INIOCKOM
3epkaiie. [Ipenomenue cBera. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOMIOTHBIN MoKa3aTenb npenomienus. [lomHoe
BHyTpeHHee oTpakeHue. lIpenenpHpli yron MOJIHOro BHYTpeHHero orpaxkenus. Jucnepcus cBeta. CIIOXKHBIH
cocrtaB Oemoro ceerta. LIBer. CoOuparomiue n paccenBaromiyie TUH3EL. ToHKas muH3a. DOKYCHOE pacCTOSHUE H
ONTHYECKasl CWia TOHKOW JymH3bL [locTpoeHne n300pa’keHMH B COOMPAIOLIMX M PACCEMBAIOIIMX JIMH3aX.
@opMyIia TOHKOM JIMH3BL. Y BEJIMUEHUE, JaBaeMoe JUH301. IIpenensl IpUMEHUMOCTH T€OMETPUYECKON ONTUKH.
BonroBas ontuka. MaTepdepennns cpera. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS HAOIOEHUS MaKCHMyMOB H
MUHHMMYMOB B UHTE€P(PEPECHIMOHHON KAPTUHE OT ABYX CHH(a3HBIX KOT€PEHTHBIX HCTOUYHHUKOB. n¢pakuus ceera.
Hudpaxnronnas pemérka. Y cnoBre HaOMOACHUS TIIaBHBIX MAKCUMYMOB TIPH MaJeHUH MOHOXPOMAaTHYECKOTO
cBeTa Ha JUQpakguoHHYI0 peméTky. [lomspuzamusi cBera. TeXHUYECKHE YCTPOHCTBA W MPAKTHYECKOE
MIPUMEHEHHUE: OYKH, Jyna, poToanmnapar, pOSKLUUOHHBIN anmapar, MUKPOCKOII, TEIECKOII, BOJIOKOHHAs ONTHKA,
TUudpakiuoHHas pemiérka, moyspoun. JemoHcrpauuu. IIpsMonuHENHOE paclpoCTpaHEHUE, OTPAKEHUE U
nperomiieHue cBeta. Omnrtudeckue npubOopwl. [lomHoe BHyTpeHHee oOTpakeHue. MoJenb CBETOBOJA.
HccnemoBanne CcBOWCTB w300pakKeHWH B IMH3aX. Mojaenn MHKpPOCKoma, Teileckona. HalOmoneHue
uHTepdepeHunu ceera. Habmonenne audpakunu ceera.

Habnronenne nucnepcun cBera. [lomyueHue crekrtpa ¢ momolipio npusMbl. [lomydeHue cmekTpa c
noMouplo audpakuuoHHONH pemérky. HaOmionenne mnosspu3anuy cBeTa. YUYEHHYECKHH 3KCIIEPHUMEHT,
nabopatopHsie paboThl. M3mMepenne nokaszaresns npeiaomiieHus crekna. McenenoBanue cBOHCTB H300pakeHUN B
nuH3ax. Habnromenue aucnepcun ceeTa.

PA3JIEJI 6. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH.

I'paHuibl  NPUMEHUMOCTH  KJIacCMYeckod  MexaHukd. llocTymaTel  crenuanbHOM — Teopuu
OTHOCUTENIBHOCTH: HMHBAPHAHTHOCTb MOIYJSI CKOPOCTHM CBE€Ta B BaKyyMme, NIPHHLUUI OTHOCHTEIBbHOCTH
OuHmrTerHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeNJieHHe BPEMEHU U COKpPAIlEHHE JIUHBI. DHEprus U
UMITYJIBC PENSITUBUCTCKON YacTHLbI. CBsI3b MacChl C SHEPIHEl U UMITYJICOM PENSITUBUCTCKON YaCcTHIIbI. DHEPTHsl
MOKOSI.

PA3JIEJI 7. KBAHTOBAS ®U3UKA.

Tema 1. DneMeHTHI KBAaHTOBOH ONTHKH

®otonsl. @opmyna Ilnanka cBa3u sHeprum (OTOHA C €ro YacTOTOW. DHEPrus W UMITYJIbC (OTOHA.
OtkpeiTie u wuccnenosanrie ¢orodddexra. Ombitel A.I. CronmeroBa. 3akoHBl (GoTodddexTa. YpaBHEHUE
OutHmTeiiHa U1 porodddexra. «Kpacnas rpanuna» Goroaddekra. Japnenne ceera. OnbiTol [1.H. JleGenera.
XUMHUYECKOe MACUCTBHE CBeTa. TeXHMYECKHE YCTPOWCTBA M IPAKTUYECKOE IpHUMEHEHHe: (OTOIIEMEHT,
¢doromatuuk, comHeuHas Oatapesi, cBeroamona. Jemonctpamuu. ®Potosddekr Ha ycTaHOBKE € LUHKOBOI
miactuHoi. MccnenoBanue 3akoHOB BHelHero ¢poroaddexra. Creroauon. Conneunas datapes.

Tema 2. Ctpoenue aToma.

Mogens atoma Tomcona. OnbiTel Pesepdopaa no paccesiuio o -yactuu. [lnanerapHas Moaens aroma.
Iocrynarer bopa. Uznydyenue u mormnomieHrne (GOTOHOB MPH IEpexojie aToMa ¢ OJHOTO YPOBHS DHEPTUM Ha
npyroii. Buapl criektpoB. CrieKTp ypoBHEH 3HepTruu aroma Bojopo/ia. BomHOBBIE cBoOcTBa YacTull. BomHb! 1e
bpoitna. KopnyckynsapHo-BosHOBOM 1nyanu3M. CIOHTaHHOE M BBIHY)KJIEHHOE M3JIydeHue. TeXHU4ecKue
YCTpOMCTBa W TMpaKTHUECKOe TNPUMEHEHHE: CHEKTPaJbHBIH aHalnu3 (CHEeKTPOCKOI), Jia3ep, KBAHTOBBIM
koMmmbioTep. JleMorcTpanmu. Monens ombita Pesepdopna. Onpenenenre MIMHBI BOJHEI J1azepa. HabmroaeHme
JTUHEHYATBIX CHEKTPOB M3TydeHus. Jlazep. YueHHMUECKHi SKCIIEpUMEHT, 1abopaTtopHbele pabotel. Habmonenne
JIMHENYATOrO CHEKTA.

Tema 3. ATOMHOE SpO.

OKCHEpUMEHTHI, JOKa3bIBAIOLINE CIOXKHOCTh CTpoeHUs sapa. OTKpEITHE pagloaKTUBHOCTU. OTIBITHI
Pesepdopaa no onpeneneHuto cocraBa pagroakTHBHOTO u3nydeHus. CBolicTBa anbda-, 6eta-, raMMa-u3IydeHusl.
BnusiHue paguoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. OTKpBITHE IPOTOHA U HeHTpoHa. HyknoHHas Monens sapa
I'eitzenbepra—Banenko. 3apsa sapa. MaccoBoe ducio siapa. M3orombl.  Anbga-pacman. DJIEKTPOHHBIN H
MO3UTPOHHBIN Oera-pacnan. ['aMma-nznydenue. 3aKOH paAHOAKTHBHOTO pacnazna. DHEPrusl CBSA3M HYKJIOHOB B
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sape. SnepuHbie cuibl. Jedekt Maccel sapa. SnepHbie peakuuu. JleaeHue u cuHTe3 saep. SIaepHbIi peakTop.
Tepmosinepusrii cuaTe3. [Ipo6ieMbl B EPCIIEKTHBEI SACPHON IHEPTETHKH. DKOJIOTHUECKHUE ACTICKTHI SACPHOM
SHEPTeTHKH. OJeMeHTapHble dyacTUlbl. OTKpBITHE MMO3UTPOHA. MeTonbl HAOMIOACHUS W PETUCTPAaLUU
JNeMeHTapHbIX dYactun. (DyHmamMeHTanbHbIE B3amMozeicTBua. EAWHCTBO (M3WYECKOW KapTUHBI MHpA.
TexHuueckue ycTpOHCTBa M MPAKTHUYECKOE NPHUMEHEHHE: NO3UMETpP, KaMmepa BuiabCoHa, sSAEpHBIA peakTop,
aTomHas Oom6a. JlemoHcTpannu. CUETINK HOHU3UPYIOIIMX YaCTHII. Y YeHHUECKUH SKCIIEPUMEHT, 1a00paTopHbIe
pabotel. MccnenoBanue TpekoB YacTHll (10 TOTOBBIM OTOrpadusiM).

PA3JEJ 8. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKMU.

Oranbl pa3BuTHs acTpoHoMud. IlpukiamHoe M MHMPOBO33pPEHUYECKOE 3HAYCHHWE acTPOHOMHUH. Bun
3B&€3nHOro Heba. Co3Bes3nus, sipKue 3BE3ABI, MUIAHETHI, UX BUAUMOe ABkeHue. ComHeunas cuctema. CoiHIe.
ConneuHast akTuBHOCTh. VcTounuk sHepruu CojHua M 3BE3A. 3BE3IBI, UX OCHOBHBIE XapaKTCPUCTHUKH.
JnarpamMma «CIeKTpaIbHbIM KI1acC — CBETUMOCTBY. 3BE3/IbI [TABHOW I1OCIEI0BATEIEHOCTH. 3aBUCMOCTD «Macca
— CBETUMOCTB» [UIsl 3BE3[ TIJIaBHOW TIOCIEnoBaTelIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpeMEHHBIE
MIPEICTaBICHUS O IPOUCXOKACHNUN U HBoouU ConHIa U 3BE311. DTansl KU3HU 3BE31. Mueunslil [1yTs — Hama
l'anaxktuka. Ilonoxenune u nmwxenune Connua B amaktuke. Tunsl ramaktuk. Paguoranaktuku um KBas3apbl.
UépHnble AbIpHI B sapax ranakTuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xab6na. Pazberanue raixakTuk.
Teopust Bonpimoro B3pwiBa. PenmkroBoe m3mydeHuwe. MacmTaOHas cTpykTypa Bcenennoil. MeraranakTuka.
Hepeménnpie nmpobneMsl acTpoHOMHUH. YdeHndeckue HaOmonenus. HabmromeHus HeBOOPYKEHHBIM TJIa30M C
HCTONB30BaHUEM KOMIIBIOTEPHBIX TNPHIOKEHUH s ONpPEACTCHUS IOJOKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOro Moiymapusi U sipkue 3BE31bpl. HaOmoaeHus B TelecKomn
JIynsl, nnaner, Mneunoro Ilytu.

O6o06matoree MOBTOPEHHE.

Ponp Gu3nky U acTpOHOMHUH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COMAIBLHON M 3THUECKON cdepax
JeSITENIBHOCTH YeJIOBEKa, pOJib U MECTO (PU3UKU M aCTPOHOMHUH B COBPEMEHHOH HAYYHOH KapTWHE MHUpA, POJb
(m3nyeckoit Teopun B (popMHUpOBaHWM TPEACTABICHHWN O (PU3MUECKON KapTHHE MHpa, MECTO (hH3MUECKOU
KapTHHBI MHUpa B 00IIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTABICHHUH O MPUPOJE.

MexnpeMETHBIE CBS3H.

Nzydenne kypca ¢pusuku 6a3oBoro ypoBHs B 11 kitacce ocymiecTBIsSIeTCsl ¢ yUETOM CONIEPKATENbHBIX
MEXIIPEOIMETHBIX CBSI3ell € KypcamMd MaTeMaTHKH, OWOJOrMH, XHMHUH, Teorpa@ud W TEXHOJOTHH.
Me)KHpe)Z[MeTHBIe MOHATHS, CBA3aHHBIC C M3YYCHUCM MCETOAO0B HAYYHOI'O MMO3HAHHA: ABJICHUC, Haqumﬁ q)aKT,
runoresa, (u3MyYecKas BEJIMYMHA, 3aKOH, TEOpUs, HAOJIOAEHHUE, HKCIEPHUMEHT, MOJCTUPOBAHUE, MOJEIb,
n3MepeHre. MaremaTuka: pelieHHe CUCTEMbl ypaBHEHHUH, TPUTOHOMETpHUYECKHE (DYHKLUHHU: CHHYC, KOCHHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXIAECTBO, BEKTOPHI M UX MPOEKIMN HAa OCH KOOPIMHAT,
CIIO’KEHHE BEKTOPOB, IPOM3BOIHBIC 3JIEMEHTAPHBIX (PYHKIUHA, TPU3HAKH TOJ00HS TPEYTOJILHUKOB, ONpe/IeIeHUE
IUIOINAAN TUIOCKHX (Uryp u 00béMa Ten.bruonorus: aJeKTpuuecKue BJICHUS B )KUBOM MPUPOJE, KolebaTeNbHbIe
IBIDKEHHS B JKMBOHM NpUpOIE, ONTHYECKHE SBICHHA B JXKMBOM Npupone, ACHCTBHE pajuallid HA JXHUBbIE
OpraHu3Mbl. XUMUS: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAs] CTPYKTypa TBEPIBIX TE€J, MEXAHHU3MBI
00pa3oBaHMsl KPUCTAJUIMYECKOW PEIIETKH, CHEKTpalbHbIM aHanu3. ['eorpadus: MarHuTHbIE HOMIOca 3eMId,
3aJIe’)KM MarHUTHBIX Py, (GOTOChEMKA 3€MHOI TMOBEPXHOCTH, HpEeACKa3aHue 3eMileTpsiceHHd. TexHomorus:
JIUHUM 3JIEKTpoIepeaay, IeHepaTop IEepeMEHHOro TOKa, 3JIeKTPOJBUTaTelh, WHAYKIMOHHAs TIe4b, pajaap,
pamuonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-meus, MpOeKIMOHHBIA amnmapar, BOJOKOHHAS ONTHKA,
coJHe4Has OaTtapest.

Ilnanupyemble pe3yiabTaTbhl OCBOEHUSI MpOrpaMmbl Mo (u3MKe HAa YPOBHe CpelHeEro o01ero
oOpa3zoBaHmusl.

OcBoenue yuebHoro npeamMera «duznkay» Ha ypoBHE cpeHero oomiero oopasoBanus (0a30Bbli YpOBEHB)
JOJDKHO ~ 00ECHEeYuTh JOCTHIKEHHE  CICAYIOIIUX  JIMYHOCTHBIX, METalpeIMETHBIX M  MPEIMETHBIX
00pa30BaTeNbHBIX PE3yTbTATOB.

JImyHOCTHBIE pe3yibTaThl OCBOCHUS ydeOHOro npeamera «Du3nka» TOHKHBI OTpakaTh TOTOBHOCTH U
CHOCOOHOCTH 00yUalOMIKXCsl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3ULINEH INYHOCTH, CHCTEMOM
IIEHHOCTHBIX OpHeHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX y6e>1<11eH1/H71, COOTBETCTBYIOIIUX TpaJUuIIMOHHBIM
IECHHOCTAM pOCCHﬁCKOI‘O OGHICCTBa, paCIup€HUEC XU3HCHHOI'O OIlbITa W OIIbITa ACATCIBHOCTHU B ITPOLICCCE
pean3aliy OCHOBHBIX HAIIPABJICHU BOCIUTATEIBHOMN IEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCcKOro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTh T'PAXKAAHCKON MO3UIMU OOy4aroIerocsi Kak akKTHUBHOI'O M OTBETCTBEHHOI'O 4JI€HA
POCCHIICKOTO 00IIeCTBa; MPUHATHE TPAAULMOHHBIX 00IIEYeTOBEYECKUX TYMaHUCTUIECKUX U JEMOKPAaTHUECKIX
LEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JESATEIILHOCTD B HHTEPECAX TPaXKAAHCKOTO OOIIECTBA, Y4aCTBOBATh
B CaMOyNpaBJIeHMM B OOpa30BaTENbHOW OpraHM3alliM; YMEHHE B3aUMOJECHCTBOBAaTh C COLUAJIBHBIMU
WHCTUTYTaMH{ B COOTBETCTBHH € UX (YHKUUSMH M Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTapHON M BOJOHTEPCKOM
JESATENBHOCTH;

2) NIaTPHOTHYECKOT 0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKON I'pakJaHCKON MAEHTUYHOCTH, NATPUOTU3MA; LICHHOCTHOE OTHOILIEHUE
K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHKEHHUSIM POCCHHUCKUX YYEHBIX B 00J1aCTH (PU3UKH U TEXHUKE;
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3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS, JTHYECKOTO TOBEJCHUS; CIIOCOOHOCTh OIICHHBAThH
CUTYAIUIO U IPUHUMATh OCO3HAHHKIC PEIICHHS, OPUCHTUPYSICh HA MOPAIBHO-HPABCTBECHHBIC HOPMBI ¥ IICHHOCTH,
B TOM YHCIIE B JICSTEIBHOCTH YIEHOT0;0CO3HAHNE JTNYHOTO BKJIaJa B IOCTPOCHUE YCTOWIHBOTO OYIyIIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETHYECKOE OTHOIIICHUE K MHUPY, BKJIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIECTO (U3NICCKON
HayKe;

5) Tpy1oBOro BocuTAHUS:

UHTEpEeC K pa3inyHbIM chepaM npodecCHOHATLHON ACATENILHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PU3UKON
U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynmyiedl mpodeccruu U peaar30BBIBATH COOCTBCHHEIC
JKU3HECHHBIC TUIAHBI, TOTOBHOCTh W CIIOCOOHOCTH K 0Opa30BaHMIO W CaMOOOpa30BaHHUIO B 007acTH (DM3UKH HA
MPOTSKEHUH BCEH KU3ZHMU;

6) 3K0JI0rHYecKOro BOCUTAHUS:

c(hOpMUPOBAHHOCTh DKOJIOTUYECKON KYJIbTYPhl, OCO3HAHHE IIIOOATBLHOIO XapakTepa SKOJIOTHYECKHUX
mpo0OJyieM; TUTAHUPOBAaHWE W OCYIIECTBICHWE NEHCTBHI B OKpPY)KAMOIIEH cpeie Ha OCHOBE 3HAHUS IeJei
YCTOHYMBOTO pa3BUTHS YEJIOBEUECTBa; PaciiupeHre onbiTa JesTeIbHOCTH SKOJIOTHYSCKOW HANPaBICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUH 110 (U3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS

c(OpPMHUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHS
($u3nUecKoil HayKu; OCO3HAHNE LEHHOCTH HAyYHOH NEsSTeIbHOCTH, TOTOBHOCTh B MpOLlECCEe U3yUYCHUST (PU3UKH
OCYIIECTBISTh MPOCKTHYIO U MCCIIE0BATENBCKYIO ACATEIbHOCTh HHANBUAYAILHO U B TPYIIIIE.

B mpormecce moCTHKEHHS JTUYHOCTHBIX Pe3yJbTATOB OCBOCHHS MPOrpaMMbl MO (hU3WKE I YPOBHS
cpemHero oOmero oOpa3oBaHus Yy OOYYaIOUIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIM  WHTEIICKT,
Mpearnonaralonuii  COPMHUPOBAHHOCTh: CAMOCO3HAHUS, BKIIOYAIOLIETO CHOCOOHOCTh MOHUMATh CBOE
SMOIMOHALHOE COCTOSIHAE, BUJCTh HAINPABICHUS Pa3BUTHA COOCTBEHHON SMOIMOHANLHOU cdepbl, ObITH
YBEPEHHBIM B ce0Oe; caMOperyJIMpoOBaHus, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD
3a CBOE IIOBCACHUC, CHOCO6HOCTI) AJallITUPOBATHECA K SMOIIUOHAJIBHBIM U3MEHCHUAM U IPOABJIATH I‘I/I6KOCTL, OBITH
OTKPBITHIM HOBOMY ;BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMIICHHUE K JOCTIDKCHHIO TSN M YCIeXy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATh, UCXOSI U3 CBOMX BO3MOXHOCTEH; SMITATUH, BKITIOYAROIICH
CIIOCOOHOCTH IOHMMAaTh SMOLMOHAIBHOE COCTOSHUE APYI'MX, YUUTHIBATH €r0 IPU OCYLIECTBICHUU OOLIEHUs,
CMOCOOHOCTh K COUYYBCTBHIO M COTNEPESIKUBAHMIO, COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTD
BBICTPAaNBaTh OTHOLICHHS C JPYTUMH JTFOIbMH, 3200 TUThCS, MPOSBIIATH HHTEPEC U pa3pemarh KOHOIUKTHIL.

MertanpeaMeTHble Pe3yNbTaThl OCBOCHHUS MPOrPaMMBI CpPEIHEro OOIEero oOpa3oBaHUS JOJDKHBI
OTpaXKaTh:

OBJIAJIEHME YHUBEPCAJIbHBIMU ITO3HABATEJIbHBIMU JIEMCTBUSIMMU:

1) 6a3oBbIe JJOrHYecKHe JeiCTBHA:

CaMOCTOSITETIbHO (OPMYJIMPOBATh W aKTYaIM3UPOBaTh MPOOJEMYy, paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIEIIATH LIENIU IEATSTbHOCTH, 33/1aBaTh ApaMETPhl U KPUTEPUH UX JTOCTHIKCHUS; BBISIBIIATH 3aKOHOMEPHOCTH
U TIPOTHBOPEYHUS B paccMaTpUBACMbIX (DM3UYECKUX SIBICHHSAX; pa3padaThIiBaTh IJIAH PEIICHHS MPOOJIEMBI C
y4€TOM aHaIM3a HMMEIOLUXCS MAaTepUalbHbIX M HEMATEPUAIBbHBIX PECYPCOB; BHOCHTH KOPPEKTUBBI B
ACATCIIBHOCTDL, OLICHMBATHL COOTBETCTBUEC PE3YJIBTATOB LCJIAM, OLICHWBATHL PHUCKHU HOCJ’IC}ICTBI/Iﬁ JACATCIIBHOCTH,
KOOPJMHHUPOBATh ¥ BBIMONHATH, pabOTy B YCIOBHUSIX PEATBHOTO, BUPTYaJILHOTO W KOMOHHHUPOBAaHHOTO
BSaI/IMOJICI\/’ICTBI/ISI; pa3BHUBaTh KPCATUBHOC MBIIIJICHUE ITPU PEIICHNUU ) KU3HCHHBIX HpOGHeM.

2) 6a30BbIe NCCJIENOBATE/IbLCKHIE AeHCTBUS:

BJIa/ICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUEBBIMU TIOHATUSMH U METOAaMH (PU3UYECKOW HAYKH, BIaJIETh
HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOW M IMPOCKTHOW NEATEIBHOCTH B O0JIACTH (DU3UKH, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOATCIIBHOMY ITOUCKY METOJZ0B PCIICHUA 3a/la4 (bI/ISI/I‘IeCKOI‘O COJCpIKaHUA, TPUMCHCHUIO
Pa3IMYHBIX METOJOB TIO3HAHWS; BIAAETh BHJIAMHU JACSITEILHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPEeTalui, NpeoOpa30oBaHUI0 W MPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX CHUTYalWsiX, B TOM 4YHCIE TpPH
CO31aHUHN yT-Ie6HBIX IIPOCKTOB B obmactu (1)I/ISI/IKI/I; BBIABJIATH HPUYUHHO-CJICACTBEHHBIC CBA3H U aKTyaJIM3UPOBATH
3aga4y, BBIJIBUTaTb T'UIIOTE3Y eé pEeUICHUA, HAXOAUTh apryMEHThI IJId O0Ka3aTCJIbCTBa CBOUX yTBep)K)IeHPII’I,
3aJlaBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS; aHATM3UPOBATh IMOTYYCHHBIE B X0/I€ PEIICHUS 33]]a4d Pe3yJIbTaThl,
KPUTHYCCKHN OILCHUBATH HX ITOCTOBEPHOCTH, IPOTrHO3UPOBATH HM3MCHCHUE B HOBLIX YCJIOBUAX, CTaBUTh M
(dbopMyupoBaTh COOCTBEHHBIC 3a/1a4i B 00pa30BaTEeIbHOM JEATEILHOCTH, B TOM YHCIIE PH U3YYCHUH (HU3NKH;
JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM, OIICHUBAThH MPHOOPETEHHBIN OIBIT, yMETh MEPEHOCUTh 3HAHUS 1O (U3UKE B
MPAKTUYECKYIO 00JIACTh )KU3HEISATSIILHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTe;
BBIJIBUTATh HOBBIC WJCU, NMpEUIaraTh OPUTHHAILHBIC TOJXOJAbI W PEIICHHS; CTaBUTh MPOOJIEMBI W 3aJ]laywu,
JIOITYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS.

3) pa6ora ¢ nnpopmanueii:

BJIaJICTh HABBIKAMU MOJTy4eHUs] HHPOpMaImu (HU3NIECKOTO COJICPKAHUS U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIPHO OCYIIECTBIISITh IMMOMCK, aHAIN3, CUCTEMATH3AIUI0 U HHTEPIPETANNI0 HHGOPMAIIUN PA3TUIHBIX
BUJIOB W (OPM TMPEICTABJICHUS; OLCHUBATh JOCTOBEPHOCTH WH(OPMAIMK; UCIONB30BATh CPEACTBA
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NHGOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTMH B PpEIIEHHMM KOTHUTHUBHBIX, KOMMYHHUKAaTHUBHBIX H
OpraHM3allMOHHBIX 33Jad C COOJIOCHHEM TPeOOBaHMII SPrOHOMHKH, TEXHHKH O€30IacHOCTH, THUTHCHBI,
pecypcocOepeskeH s, MPaBOBBIX U AITUYECKUX HOPM, HOpM MH(POPMAIIMOHHOHN 0€30MacHOCTH; CO31aBaTh TEKCTHI
(bu3nUecKoro conepxKaHusA B Pa3INUHbIX (popMaTax ¢ yu€ToM HazHaueHHs MHGOPMALMK U LIEIEBOH ayIUTOPUH,
BbIOMpAsi ONTUMAIBHYIO (JOPMY IPEACTABICHUS U BU3YaIU3alliH.

OBJIAJIEHUME YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMU JIEUCTBUAMU:

1) obuenne:

OCYILIECTBIISITh OOILIEHHE Ha YpoKax (U3MKM M BO BHE-YPOUHOM [ESTEIBHOCTH; pPacllO3HABATh
MPENOCHUIKH KOH(QIMKTHBIX CUTYALMH U cMAr4aTh KOH(QIMKTHL, pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY
3pEHHSI C UCIIOIB30BAHMEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasI 1eITeJIbHOCTh:

IIOHUMATh U NCIO0JIb30BaTh IPEUMYIECTBa KOMaHIHON U MHIUBHUyaIbHOM paObOThl; BEIOMPATh TEMATUKY
U METOJbl COBMECTHBIX JACHCTBUH € YYETOM OOIIMX MHTEPECOB, U BOZMOKHOCTEH KaXKJOTrO 4UJieHa KOJUIEKTUBA;
MPUHUMATH LI COBMECTHOMU JESITEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH JEHCTBUS 110 €€ JOCTHIKEHHIO:
COCTaBIATh IUIAH JEMCTBUM, paclpeneisTh poiad € y4ETOM MHEHHMH YYaCTHHUKOB, OOCYKIAaTh PE3YJIbTaThl
COBMECTHOM paboThI; OLIEHWBATh KA4EeCTBO CBOETO BKJIaJa U KAKJOr0 yYaCTHHUKA KOMaHABI B OOIIMH pe3yibTar
110 pa3pa6OTaHHI)IM KpUTCpUAM; Ipe€ajiaraTb HOBBIC IIPOCKTHI, OLCHUBATH HACU C TIO3UIIMHM HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBIIATH ITO3UTUBHOE CTPATETHYECKOE IIOBEICHHUE B
Pa3NUYHBIX CUTYALUSIX, IPOSIBIATH TBOPUYECTBO U BOOOPaXKEHUE, OBbITh HHULIUATHBHBIM.

OBJIAJIEHVME YHUBEPCAJIbHBIMU PEI'YJISTUBHBIMU JENCTBUSMU:

1) camoopraHu3amnus:

CaMOCTOSITETIbHO OCYILIECTBIISATh MO3HABATEIBHYIO NESTEIBHOCTh B 00JMACTH (PU3MKKM M aCTPOHOMMH,
BBISIBIISITH TIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIC 3a/a4M; CAMOCTOSTENHFHO COCTAaBIIATH IUIAH
peUICHUA pacqéTme 1 Ka4C€CTBCHHBIX 3aJa4, IIJIaH BBIIIOJTHCHUS HpaKTH‘ICCKOfI pa6OTBI C y‘IéTOM UMCIOLINXCs
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEANOYTEHNH; JaBaTh OLIEHKY HOBBIM CUTYALMSIM; PAaCIIUPATH PAMKU
yueOHOTO TpeJMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHHIA; JeNaTh OCO3HAHHBIH BBIOOP, apryMEHTHpOBAThH €ro,
Opatb Ha ce0s OTBETCTBEHHOCTh 3a pEIICHUE;, OLEHUBATh NPHUOOPETEHHBIH OMBIT; CIIOCOOCTBOBATH
(hopMHPOBaHUIO U TPOSBICHUIO SPYAUIAN B 007acTH (PU3UKH, IOCTOSHHO MTOBBIIIATH CBOH 00Pa30BaTENbHBIN U
KYJIETYPHBIH yPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYaIlMsIM, BHOCHUTb KOPPEKTHBBI B JESTEIBHOCTb, OLCHUBATh COOTBETCTBHE
Pe3yIbTATOB LIEJISIM; BIaJIeTh HABbIKAMH O3HABATENILHOM peIIeKCHH KaK OCO3HAHHS COBEPILIACMBIX NEHCTBUI U
MBICJIMTENLHBIX TPOLIECCOB, X PE3yJIbTATOB M OCHOBAaHMM; WCIIOJNB30BaTh MPUEMBI pedpiekcHu Ui OIEHKU
CUTyalnuu, BBI60pa BCPHOI'0 pCUHICHUA, OLCHHWBATH PHUCKHU KW CBOCBPEMCHHO INPWHHUMATL PCHICHUA II0 HX
CHIDKCHHIO; IPUHUMATL MOTUBEI U apTYMEHTBI IPYTHUX DU aHATIU3€ PE3YJILTATOB JEATEILHOCTH.

3) npuHsiTHE CeOsl M APYTUX:

IIPUHUMATh ce6;1, IMOHMMas CBOM HEAOCTATKH U NOCTOMHCTBA, IPUHUMATh MOTUBBI U apTYMEHTEI APYTHUX
[IPY aHAJIM3€ PE3YNIbTAaTOB AEATEILHOCTH; IPU3HABATh CBOE MPaBO U MPABO IPYTrUX Ha OIINOKY.

IIpeameTHbIe pe3yabTaThl 0CBOCHHS NPOrpaMmbl o ¢pusuke. B nponecce usyyenns Kypca Kypca
(pu3uku 6azoBoro ypoeHs B 10 ki1acce odydawummiicss HAyIuTCs:

JIEMOHCTPHPOBaTh Ha TpUMepax poyib U MecTo (UMK B (OPMHPOBAHMHM COBPEMEHHOW HaydHOU
KapTHHBI MHUpA, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOTHMH, B MPAKTHYECKOH AEATENLHOCTH JIFOJCH;
YUUTBIBATh T'paHHULbl MPUMEHCHUSA WU3YUYCHHBIX @HSI/I‘IGCKI/IX MO}IeJ’IefI: Mar€puajibHas TOYKa, WMHEPIUAJIbHAA
cucTeMa oTcy€ra, abCOOTHO TBEPIOE TENIO, MACATBHBINA Ta3, MOJENH CTPOCHUS T'a30B, )KUIKOCTEH M TBEPABIX
TeJ, TOYEUHBIH DIIEKTPUUECKUI 3aps NPHU pelieHUH (PU3nYecKux 3aaad; pacro3HaBaTh (U3NYECKHE SBICHUS
(mpouieccbl) U OOBSCHATH UX HAa OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJIIPHO-KHHETHYECKOH TEOPHH CTPOSHHS
BEIIECTBA W DJIEKTPOJWHAMUKU: PaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOTHOE
najieHue Tej, IBMKEHHE 110 OKPYXHOCTH, MHEPIMS, B3auMOJeHCcTBUE Tel, TU(Py3usi, OPOyHOBCKOE IBIKEHHE,
CTPOCHHUE XHMIKOCTEH M TBEPABIX Tell, U3MEHeHHe 00BEMa TeN IMpH HarpeBaHUM (OXJIAXKACHUH), TEIUIOBOE
paBHOBECUEC, HCHAPCHUC, KOHIACHCAlW, IUIABJIICHUC, KPUCTAJIN3allusd, KHIICHUC, BJIaXXHOCTb BO3OyXa,
TMOBBIIICHUEC JAaBJICHU: I'a3a IIpyu €Tro Harp€BaHWU B 3aKPBITOM COCY/JIE, CBA3b MCKY IapaMETpaMu COCTOAHUA Ira3a
B M30TIPOLIECCAX, JEKTPU3ALHS Tell, B3aUMOACHCTBHE 3aps10B; OIUCHIBATh MEXaHUUECKOE BIKEHHE, UCTIONB3Y S
¢u3nveckre BeTMYUHBI: KOOPAWHATA, IyTh, IIEpeMEIIeHUE, CKOPOCTh, YCKOPEHHe, Macca Tea, CHja, UMITYJIbC
Tena, KHHETUYeCKasl HEPrusl, OTeHIMAIbHAsA 3HEPIHs, MEXaHuuecKas paboTa, MeXaHU4ecKas MOIIHOCTh; IpU
OIMCAHMH TIPABUJIBLHO TPAKTOBATH (PU3UUECKUIM CMBICI HCIIOIB3yEMBIX BEJIHYHMH, HX 0003HAUCHHS U CIMHULIB,
HaxXOIUTHb (OPMYIBI, CBSI3BIBAIOLINE NAHHYIO (H3MYECKYIO0 BEIMYUHY C APYTMMH BEIMYMHAMH; OIHCHIBATH
H3y4YCHHBIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIEC SBJIECHUS, UCIOJIB3Ys (PU3NUECKUE BEIMYUHBL: JaBJICHUE rasa,
TeMIeparypa, CpeAHss KHHETHYEecKas JHEPrusl XaoTHYECKOTo JABIKCHUS MOJEKYyJ, CpeJIHEKBaApaTH4Has
CKOpPOCTb MOJIEKYJI, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprusi, pabora rasa, Kod(pQHIUEHT MOJE3HOTO
JEUCTBUS TEIJIOBOTO JBHUTATEIS; NMPHU ONHMCAHWUY MPABHIBHO TPAKTOBATH (PU3MUECKHH CMBICI HCIHONB3yEeMBIX
BEJIMYMH, UX 0003HAUYEHUs U €AMHULIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE NaHHYIO (PU3NYECKYIO BEJIMUHMHY C
JOPYTUMH BEJIHMYMHAM; OMHCHIBATH M3YyUCHHBIC JICKTPHUECKUE CBOMCTBA BEUIECTBA U DIICKTPUYECKUE SBICHUS
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(mpotecchr), HCTIONB3YS (PUINIECKHE BETHMUNHBL: dIIEKTPUUECKUH 3apsl, HIEKTPUIECKOe ToJe, HapsHKEHHOCTh
MoJisi, TIOTEHIMAN, Pa3HOCTh IOTCHIUANIOB;, TPW OIKMCAaHWW TPABWIBHO TPAKTOBATH (QHU3MUYECKHHA CMBICIT
UCTIONB3YeMBbIX BENWYHMH, MX OOO3HAUYEHUS M EAWHUIIBI; YKa3bIBaTb (HOPMYJNbI, CBS3BIBAIOIIUE JAaHHYIO
(hM3UYECKYTO BEIMYMHY C IPYTHMHU BEJIHUYNHAMHE; aHAJM3UPOBATh (PU3NIECKHE ITPOIIECCHI U SIBICHUS, NCTIONB3YS
(hmM3uIecKue 3aKOHBI ¥ IPUHIIMITEL: 3aKOH BceMupHOTro TsroteHus, |, |1 u 111 3akonsr HeroToHA, 3aK0H cOXpaHeHUs
MEXaHUYECKOW SHEPTUH, 3aKOH COXPAaHEHUs MMITYJIbCA, MPUHLUI CYNEPIO3ULUU CUJI, TPUHLUI PaBHOIPABUA
HMHEPLUHAIbHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETHUECKYIO TEOPHUIO CTPOSHMSI BELIECTBA, Ia30BbIE 3aKOHHI,
CBSI3b CPEIHEH KHMHETUYECKON SHEPTHH TEIUIOBOTO IBIKEHUS MOJIEKYJ ¢ aOCONIOTHOM TeMIepaTypou, MepBhId
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHs 3JIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpH 3TOM pa3inyarh
CIIOBECHYI0 (HOPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTHUECKOE BBIPAXKCHHWE W YCJIOBUS (TpaHMLBI, 0OJIAcTH)
MIPUMEHUMOCTH; OOBACHATH OCHOBHBIC TPUHIIMITBI JAEWCTBUS MAIlHMH, MPHOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3nryaTh yCIOBHS MX O€30MacHOTO WCIOJIB30BAHHS B MOBCEIHEBHOW JKU3HU; BBIMTOIHATH AKCIEPUMEHTHI 110
HCCIIEI0OBAaHUIO (PU3NYECKUX SIBIICHUH W TPOLIECCOB C UCTIONB30BaHUEM NPSMBIX, U KOCBEHHBIX U3MEPEHHH, IPU
3ToM (GOpPMYJIUpPOBaTh MpoOieMy/3agady W TUIOTE3y YUeOHOro SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY H3
MIPEeIIOKEHHOTO O00OPYAOBaHUS, MPOBOANUTH OMBIT M (HOPMYIHPOBATH BBIBOJABI; OCYIIECTBISATH MPSIMBIE H
KOCBEHHBIC HM3MEpEHHUsl (PU3NYECKHUX BENWYHMH, NMPU STOM BBIOMPATh ONTUMAIbHBI CHOCOO W3MEpeHHs |
WCIIONIb30BaTh W3BECTHBIE METO/bI OLIEHKHM IOTrPEIIHOCTeH H3MEpEHUH; HCCIIEe0BAaTh 3aBUCHMOCTH MEX]y
(hM3UYECKUMHI BETMYMHAMHU C HCIIOJF30BAHUEM MPSAMBIX M3MEpPEHUH, MPH 3TOM KOHCTPYHPOBATh yCTAHOBKY,
(hKCcHpOBaThH PE3YIHTATHI MOJYICHHOW 3aBUCUMOCTH (PH3MYECKHUX BEIMYHMH B BHJE TaOIHIl U TpadUKOB, 1ETaTh
BBIBOABI 10 pe3yibTaTaM HCCIEAOBaHUS; COONIOAaTh MpaBuia Oe30MacHOTO TpyAa NpU TMPOBEACHUH
WCCIIEIOBAaHUN B PaMKaxX y4eOHOTO IKCTIIEpUMEHTa, y4eOHO-UCCIIEeIOBATENFCKON U MTPOSKTHOW JESTENTFHOCTH C
WCTIONIF30BAaHNUEM W3MEPHUTENBHBIX YCTPONCTB M J1a00paTOPHOTO O0OOPYAOBAaHUS; PEIIaTh PacuETHBIC 3a1a4d C
SIBHO 3aJlaHHOW (PM3MYECKOH MOJIENBIO, MCTONB3Ys (DU3MYeCKHe 3aKOHBI M TMPHHIUILI, Ha OCHOBE aHAIN3a
YCJIOBUS 33/1a4¥ BEIOUPATh PU3HUECKYIO MOJIEIb, BEIICTATH (PU3UUECKUE BETHYUHBI U (YOPMYITBI, HEOOXOIUMBIE
JUTS €€ peleH s, TPOBOINUTh PACUETHI M OIICHUBAThH PEATBHOCTD MOMYYSHHOTO 3HAUYEHUS (PH3HMYECKON BETMYNHBL
pemate KadecTBEHHbIE 3aJlauM: BBICTPAUBaTh JIOTHYECKH HEMPOTUBOPEUMBYIO IEMOYKY pacCyXIEHUH cC
HCTIOJIb30BaHHEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH 1 (PM3NUECKUX SIBJICHUI; HCIIONB30BaTh MPH PELICHUH
y4e0OHBIX 3a/1a4 COBPEMEHHbIC HHPOPMAIIOHHBIE TEXHOJIOTHH JUISI TOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAIIH
Y TIpeJCTaBiIeHUs y4eOHOW W HAyYHO-TIONMYJSIPHON WHGOpPMAIUH, TOJTYYSHHOW W3 Pa3IMYHBIX WCTOYHHKOB,
KPUTHYECKH aHAIM3MPOBATh TOJNyYaeMyl0 WHQOPMAIUIO; MPUBOJIUTH TPUMEPHl BKIAJa POCCHICKUAX |
3apyOeXHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, OOBICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH W TEXHOJOTHIA, HCIOIH30BATh TEOPETUUYECKHE 3HAaHWUSA MO (PU3UKE B IMOBCEIHEBHOW KHU3HHU IS
oOecriedeHus1 0€30MacHOCTH NPU OOpallleH!H ¢ MPUOOpPaMU M TEXHUYECKUMH YCTPOHCTBAMU, ISl COXPaHEHHS
3/I0POBbsl M COOJIOICGHUSI HOPM DKOJIOTHYECKOTO TOBEJCHUSI B OKpYXArollei cpeze; pabdoTaTh B TpyMIe C
BBITIOJTHEHHEM Pa3lIMYHBIX COIMANBHBIX pOJICH, MJIAaHUPOBAaTh Pa0OTy TPYMIBI, PAMOHAIBLHO PacIpeneysTh
00s3aHHOCTH W IIJIAHHPOBATH JIESATENILHOCTh B HECTAaHJAPTHBIX CHUTYallUsAX, OIEHUBATh BKJAJ KaXKIOTO W3
YYaCTHUKOB I'PYIIITBI B pElIEHHE PacCMaTpUBaeMOl POOIIEMBI.

IIpeameTHbIe pe3yabTaThl 0CBOCHHS NPorpaMmbl o ¢pusuke. B nponecce usyyenuns Kypca Kypca
¢pu3uku 6azoBoro yposHs B 11 kinacce odyuawommiicss HAy4YuTCs:

JEMOHCTPHPOBaTh Ha MpUMepax posib U MecTo (U3MKKW B (OPMHPOBAHMHM COBPEMEHHOW HaydHOU
KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHHMKH M TEXHOJIOTHM, B MPAKTUYECKON JIESITENIbHOCTH JIOJEH,
LEJIOCTHOCTE M EAMHCTBO (DU3MUECKOW KapTUHBI MHpPA; YUUTHIBATh TIPAHHULBI TNPHUMEHEHHS HW3YyYEHHBIX
(bm3nYeCKUX MOJIeNIeii: TOUEHHBIH AIEKTPHUUECKUH 3apsi, JIyd CBETa, TOUEYHbII UCTOYHHK CBETA, siAepHast MOJIENb
aToMa, HyKJIOHHAs MOJIeJIb aTOMHOTO SI/[pa MPY PElIeHuH (PU3HUYECKHX 33/1a4; pacTIO3HABATh (DU3NUECKHUE SIBIICHUS
(mpouiecchl) U OOBSCHATH MX HAa OCHOBE 3aKOHOB DJIEKTPOJMHAMUKMA W KBAHTOBOW (PU3MKH: 3JEKTpHUUECKAs
MIPOBOANMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEMCTBHA TOKA, B3aMMOJEHCTBHE MAarHWTOB,
JNEKTPOMAarHUTHA WHIYKIWS, JEHCTBHE MArHWTHOTO IIOJII HAa MPOBOAHHWK C TOKOM W JBWXKYIIMHCS 3apsn,
3JIEKTPOMArHUTHBIE KOJICOaHHs M BOJIHBL, IPAMOJIMHEHHOE PacIpOCTpaHEHHE CBETa, OTpaKeHHE, IPEIOMIICHHE,
uHTeppepeHuus, AUGpakuus W MONApU3aLMs CBETa, AMCHEPCHs CBETa, (OTOINEKTpHUECKUH SPPeKT
(poTosddekT), cBeTOBOE AaBICHNE, BOSBHUKHOBEHUE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOJa, €CTECTBEHHAs U
WCKYCCTBEHHAsl PaJHOAKTHBHOCTH;, ONMMCHIBATh M3YUCHHBIE CBONCTBA BEIIECTBa (AJIEKTPHUYECKHE, MArHUTHEIE,
OIITHYECKHE, DIEKTPUUYECKYI0 MPOBOAMMOCTH PAa3JIMUHBIX CPEA) U AIIEKTPOMArHUTHBIE SIBICHUS (TIPOLECCHI),
WCTIONB3Ysl (pU3MUecKne BENWYHMHBL: J3JEKTPUYECKUH 3apsii, CHia TOKa, JJIEKTPUYECKOe HaNpshKEeHHeE,
AJIEKTPUIECKOE COMPOTHBIICHUE, Pa3HOCTh MOTEHIMAIOB, DIICKTPOJABMKYINAS CHIIa, paboTa TOKA, WHIYKIIHS
MarHMTHOro moiis, cuia Ammepa, cuna JlopeHIla, MHAYKTUBHOCTb KaTYLIKH, SHEPTHs IEKTPUYECKOTO H
MarHUTHOTO TOJIeH, MePHO M YacToTa KojeOaHui B KoyiebaTeIbHOM KOHTYpE, 3apsd U CHila TOKa B Ipolecce
TapMOHHMYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHWd, (POKyCHOE pacCTOSHHWE W ONTHYECKas CWiIa JIMH3BI, INPH
OIMCAHMH TPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIONB3yEMBIX BEJIHYHMH, HX 0003HAUCHHS U CIHHULIB,
yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOLINE NAHHYIO (M3MYECKYIO BEIMYHHY C IPYTMMH BEIMYMHAMH; OMHCHIBATDH
M3y4YeHHBIE KBAHTOBBIE SIBJICHHS U MIPOIECCHI, HCIIONB3YS (PU3NIECKIE BETMIUHBL: CKOPOCTh 3JIEKTPOMAr HUTHBIX
BOITH, JIJTMHA BOJTHBI M YaCTOTA CBETA, SHEPTUS U UMITYJILC (POTOHA, IIEPHOJT ITOITyPACTIaia, SHEPTHSI CBSI3H ATOMHBIX
sep, MPH OMMCAHUU MPAaBUWIBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOIb3YEMBIX BEIMYMH, UX 0003HAUYCHUS U
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eVHUIIBI, yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE MAHHYIO (M3WYECKYI0 BEIUYHMHY C APYTUMH BEIHMYMHAMH,
BBIYHCIISTh 3HAUCHHE (PU3MUECKOl BETMYMHBI, aHATHU3UPOBATh (DM3MUECKUE MPOIECCH WU SIBICHUS, NCIOIB3YS
(m3nyecKue 3aKOHBI U MPHUHIUIBL 3aK0OH OMa, 3aKOHBI MOCIEOBATEIBHOTO W MAapauICIbHOTO COCTUHCHHUS
MPOBOJHUKOB, 3aKkoH J[xoyns—JIeHna, 3aKOH AIEKTPOMAarHUTHOW WHAYKLUH, 3aKOH MPSIMOJUHEHHOro
pacmpocTpaHeHHs CBETa, 3aKOHBI OTPaXCHHS CBETA, 3aKOHBI MPEIOMIICHUS CBETa, YpaBHEHNE DWHINTEHHA IS
(dhoTorddekra, 3aKOH COXpAaHSHUSI SHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCA, 3aKOH COXPAHCHUS JICKTPUYCCKOTO
3apsja, 3aKOH COXpPaHEHHUS MacCOBOIO 4YHCIa, IMOCTYNaThl bopa, 3aKOH pajOaKTUBHOTO pacraja, MPH 3TOM
pa3nryaTh CIOBECHYIO (DOPMYITHNPOBKY 3aKOHA, €TO MATEMaTHIECKOE BRIPAYKEHUE U YCIOBHS (TPaHHIIBI, 001aCTH)
MIPUMEHUMOCTH; OTPEAEIIATh HAPABICHUE BEKTOpa MHAYKIIMH MAarHUTHOTO TMOJS MIPOBOJHUKA C TOKOM, CHUTBI
Awmrnepa u cunbl JlopeHIa; CTpOUTh U ONHUCHIBATH M300pa)KCHHE, CO37aBacMOE IUIOCKUM 3€PKaloM, TOHKOM
JIUH30M; BBITIOJTHSATH AKCIIEPUMEHTHI TI0 HCCIIETOBAHUIO (PH3MUECKUX SBJICHHH W MPOIIECCOB C MCIIOIb30BAaHUEM
MPSIMBIX, U KOCBEHHBIX HM3MEpPEHHWH: MpH 3TOM (OpPMYIHPOBaTh IMPOOIEeMy/3afady W TUIOTE3Y Y4eOHOTO
SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 00OPY/0BaHUs, TPOBOIUTE OMBIT U (POPMYIHPOBATH
BBIBOJIbI;, OCYINECTBJIATH MPSIMbIC W KOCBEHHBIC W3MEPCHMsI (U3NYCCKHX BEIWYWH, TPU 3TOM BEIOUPATh
ONTUMANBHBIN CIIOCO0 M3MEPEeHHsI M HCIIONBb30BaTh W3BECTHBIE METOMBI OIEHKU ITOTPEIIHOCTEeH W3MEpEeHHU;
WCCIICIOBATh 3aBUCUMOCTH (DM3MUYECKUX BEIMYUH C MCIOJB30BAHUEM TMPIAMBIX HW3MEPCHHIA: TPU STOM
KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHPOBATH PE3YJIbTAThl MOJIYYCHHON 3aBUCUMOCTH (DU3NYCCKUX BEIIMYUH B BUIC
TaOIUI U TpauUKOB, N1e1aTh BHIBOABI IO Pe3yIbTaTaM HCCIIEIOBAHMS, COONIONAThH MPaBMiia 0€30IaCHOTO TPyAa
TP TIPOBEICHUN HUCCIIEOBAHUN B PaMKaX y4eOHOTO IKCIIEPUMEHTa, YIeOHO-HCCIeI0BATENNHCKON U MTPOSKTHOM
JeSITEIBHOCTH C WCTIOJNB30BaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M J1a0OPAaTOPHOTO OOOPYAOBAaHHUS; pElIaTh
pacdéTHBIC 3a7au C SBHO 33IaHHOW (PM3MUECKOW MOJIENBI0, UCTIONB3Ysl (pH3MUecKre 3aKOHBI M IIPUHIIAIIEL, Ha
OCHOBE aHAIIN3a YCIIOBHUS 3a/1a4H BEIOUPATh PU3UIECKYIO MOJETh, BHIIEIATH PU3NIECKHIE BETUIHHBI U (DOPMYIIBL,
HCO6XOI[I/IMLI€ JJIsA eé peuicHus, MpOBOAUTDH pvaéTbI U OLICHUBATHL PCAJILHOCTH IMOJIYUCHHOI'O 3HAYCHUA
q)H3I/IquKOI>'I BCJIMYUHBI; pCIIAaTh KAUCCTBCHHLIC 3a/la4M: BBICTPANBATDH JIOTUYCCKHU HCIIPOTUBOPCUYMBYIO LICTIOYKY
pacCyXJeHHH C WCIOIh30BAHWEM HW3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTeH W (PHU3MUECKUX SIBICHUH;
HCIIOJIb30BaTh IMpU PCUHICHHUU y‘IC6HBIX 3aga4 COBpPEMCHHBLIC I/IH(I)OpMaHI/IOHHBIC TCXHOJIOTHHM JJIsd ITOMCKaA,
CTPYKTYpHUPOBaHHUS, HHTEPHpPETAlMd W TpPEACTaBICHHUS Y4eOHOW W HAayYHO-TIOMYJIAPHOH wuH(pOpMAaNny,
MIOJTyY€HHON U3 Pa3NUYHBIX UCTOYHHUKOB, KPUTHUYECKH aHAJIM3UPOBATH IMOIyIaeMyr HH(OpPMAINio; 00BICHITH
MIPUHIATIBL JISHCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3inuyaTh YCIOBUS MX O€30MacHOTO
WCTIONIb30BaHUS B MOBCEIHEBHOW >KM3HM; MPHUBOAUTH IMPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(hPM3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;
WCIIONIb30BATh TEOPETUYECKIE 3HAHUS 110 (PU3HKe B MTOBCETHEBHOW KU3HU I 00eCIieYeHrsT 0€30ITaCHOCTH TIPH
oOpalieHu ¢ npudOpaMu U TEXHHUECKUMH YCTPOWCTBAMH, AJISi COXPaHEHHUs 3I0POBbS M COOIIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBEJCHHS B OKPYXKaroILeH cpelie; padoTaTh B TPYIIIE C BHITOJHECHHEM Pa3IUYHbIX COLIMATbHBIX
poreii, TIaHuPOBaTh pabOTY TPYIIIIBI, PAITMOHATIHHO PACTIPEIeNATh 00S3aHHOCTH U TUIAHUPOBATH JESITETLHOCTh B
HECTaH/IapPTHBIX CHTYAIlUAX, OIICHUBATh BKJIAJ Ka)XIOTO M3 YYACTHUKOB TPYIIEI B PEIIEHHE paccMaTpUBaeMO
MpOoOIEMBI.


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 270153293300626215937226367766664777663875334584
Bnageney Camodpanoea OkcaHa BUKTopoBHa

OeicTevTened C 26.07.2024 no 26.07.2025



http://www.tcpdf.org

		2025-04-03T04:20:42+0500




