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Pabouas mporpamma mo yueOHOMYy mnpenMery «®Pusuka» (0a30BbIi ypPOBEHB)
(npenMetHas obnacth «EcTecTBEHHO-HAay4YHbIE MPEAMETHI») COCTaBJIE€HA Ha OCHOBE
@®PII u BKIIOYACT MOSCHUTEIBHYIO 3aMHCKy, COACp)KaHWE OOyYCHWsI, IIAaHUPYECMbIS
pe3yNbTaThl OCBOCHUSI MPOTPAMMBI IO (PU3MKE, TEMATUUECKOE IJITaHUPOBAHHUE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIME HEeNMM U 3aJa4dl H3ydeHus (U3HKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHUIOK K €ro M3y4eHHIO0 O0y4arolUMHCH,
MECTO B CTPYKType ydeOHOro IjiaHa, a TakXe MOAXOAbl K OTOOpYy CoepKaHMUs,
K OIIPEJICTICHUIO IJIAHUPYEMBIX pPe3yJIbTaTOB.

ConepxaHnue OO0ydeHUS PACKpBIBAET COJEpKAaTEIbHbIE JIMHUM, KOTOpPBIC
npenaraiTcs g 003aTeIbHOTO M3Y4YeHHUS B KaXKIOM KiIacce Ha YPOBHE CPEIHEro
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3ysiabTaThl OCBOCHHS MporpaMMbl MO (U3UKE BKIIOYAIOT
JUYHOCTHBIC, METAlpeIMETHBIC PEe3yNbTaThl 32 BECh NEPHUOA OOyueHHS Ha YPOBHE
cpeaHero o6mero oOpa3oBaHMs, a TAaKKE MPEIMETHBIE JOCTHXKEHHs OOydarolerocs
3a KaXIbli TOJ OOy4eHHS.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o ¢pusuke 6a30BOro ypoBHs Ha YPOBHE CPEIHET0 00I1ero 00pazoBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TPEOOBAHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHOM mporpammel, npeacraBieHHbix B ®I'OC COO, a takxke ¢ yuéToM
denepanbHOlt paboyeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIUU MPENOoAaBaHusl yueOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Deaepauuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

ConeprxaHue mporpaMMmsl 1o PU3MKE HAMPaBIEHO HA (POPMUPOBAHUE €CTECTBEHHO-
Hay4dHOW KapTWHbI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHMHM WX (PU3HKE
Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-IEATEbHOCTHOro mnoaxoxa. lIporpamma
no ¢usnuke coorBeTcTBYEeT TpedoBanusaM OI'OC COO k mIaHUPYeMbIM JTUIHOCTHBIM,
MpPEeIMETHBIM M METANpeAMETHBIM pe3yJbTaTaM oOOy4eHHUs, a TaKXe YYHUTHhIBAET
HEOOXOUMOCTh peau3allid MEXIPEAMETHbIX CBsI3ell (U3UKM C EeCTECTBEHHO-
HAay4YHBIMU yYEOHBIMH TIpeAMeTamMu. B Hell ompenesnstoTcs OCHOBHBIC IEIH W3YUYEHUS
bu3uKM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHus, IUIAHUPYEMbIE pe3yJbTaThl
OCBOCHHS Kypca (M3HMKHW: JTUYHOCTHBIE, METaNpeIMETHbIE, IPeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma mno (hu3mKe BKIIIOYALT:

IUTAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUSI Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
YHCJIe MPEAMETHBIC PE3YNIbTATHI TT0 TOAaM O0yUCHUS,

coJiepkanue yueOHoro npeamera « Pu3nkay mo rojgam o0y4eHusl.

[Iporpamma 1o (u3uke MOXET OBITh HCHOJb30BaHA YYUTEISIMH KaK OCHOBA
JUISL COCTaBlieHUsl CBOMX paboumx mporpamm. [lpu paspabortke paboueit mporpaMmel
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B TEMATHUYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH MCIOJIb30BaHUS
AJEKTPOHHBIX (IIUGPOBBIX) 00pa3OBaTENBHBIX PECYPCOB, SBISIOMMXCSI y4eOHO-
METOJUYECKMMU MaTepuaiaMu (MyJIbTUMEIUIHBIE IPOTPAMMBI, JJIEKTPOHHbBIE YUSOHUKHU
U 3aJaYHUKH, DOJIEKTPOHHBIE OWOJIMOTEKH, BUPTyaJIbHbIE J1aOOPATOPUHU, HIPOBHIE
IpOrpaMMBbl, KOJUIEKIUH LU(POBBIX OOPAa30BATEIBHBIX PECYPCOB), PEAIN3YIOLIUMU
IUIAKTUYECKUE BO3MOYKHOCTH HMH(POPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
COJIep’KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENILCTBY 00 00Opa30BaHUU.

[IporpaMMa mo (u3MKEe HE CKOBBIBAET TBOPYECKYH0 HWHULMATUBY YUYUTENIEH U
IPEIOCTaBISAET BO3MOXKHOCTD JUISl peaju3alii PAa3IUYHbIX METOIUYECKUX IOJIXOA0B
K OpraHu3auuu oOy4yeHusl (U3MKE IpPHU YCIOBUM COXPaHEHHUS O00s3aTENIbHOM YacTH
CoJIepKaHus Kypca.

®du3uka Kak Hayka O HaubOosiee OOIIMX 3aKOHAaX MPUPOJIbl, BHICTYIAs B KaueCTBE
y4eOHOro mpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHUU
00 okpyxawomeM wmupe. IlkonpHbli Kypc ¢Gu3MKH — cHCTEMOOOpPa3yrOIUi
U1 €CTECTBEHHO-HAYYHBIX YUE€OHBIX ITPEIMETOB, TOCKOJIbKY (PU3NUECKUE 3aKOHBI JIEKAT
B OCHOBE IPOLECCOB U SBJICHUI, H3y4yaeMbIX XUMHUEH, Ouosorued, Qpuandeckou
reorpadueil u actpoHomueil. Vcnonp3oBaHue M aKTUBHOE NPUMEHEHUE (DU3MUECKUX
3HaHUU OIpenessieT XapakTep U pa3BUTHE pPA3HOOOpA3HBIX TEXHOJOTMH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOECHHUS KOCMOCA, IIOJIYYEHUS HOBBIX MaTE€pUaAJIOB
C 3aJlaHHBIMU CBOMCTBaMU W Apyrux. M3ydenwe (U3MKHM BHOCUT OCHOBHOM BKIJaj
B (opMHUpOBaHHE  €CTECTBEHHO-HAy4YHOM  KApTUHBI  MHpa  oOydarouiuxcs,
B (hopMupOBaHUE YMEHHI NPUMEHSITh HAyYHbII METO]I TO3HAHUS MPY BBIITOJIHEHUH UMH
Y4EOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca ¢pu3HKHU 4J1s YPOBHS CPEIHETO 0011IET0 00pa30BaHUs MOJIOKEH Pl
UJEH, KOTOPbIE MOXKHO PaCCMaTPUBATh KAK IPHUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kype SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKHUT Marepuan M3 BCEX pa3iesioB (PU3MKH, BKIIOYAET Kak
BOITPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca GU3MKUA 00bEAMHEH
BOKpYT (u3nueckux teopuil. Benymum B Kkypce sBisgercs (OpMHpPOBaHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzainus Mpeanosaraet MCHOJb30BaHUE
T'YMaHUTAPHOTO MOTeHIMaNa (U3NIEeCKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTUS (PUZUKHU
C pa3BUTHEM OOLIECTBA, a TaKXEe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH MU
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc (GuU3UMKM npesarnonaraeT 3HAKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs NocpeCTBOM BBEICHHUS HIEMEHTOB COJepKaHUs,
MOCBSIIEHHBIX HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI
C Pa3BUTHEM TEXHUKHU M TEXHOJIOTUH, a Takke OOCYKICHHs MpoOJieM paloHaIbHOTO
MPUPOIOTIONIB30BAHUS U IKOJIOTUUECKON O€30MacHOCTH.



CTepKHEBbIMU DJIEMEHTaMHU Kypca (HU3MKM Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHHs SBISIIOTCS  Qu3ndyeckue Teopun ((HopMUpOBaHHE TPEACTaBICHUN
O CTPYKTYpE MOCTpOeHUs (U3MYECKON Teopuu, posiu (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX TPEJCTABICHUAX O MPUPOJIC, TPaHUIAX MPUMEHUMOCTHU
TEOpUH, 7Sl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN TOJIX0/I B Kypce (PU3MKH peau3yeTcsi MPexJie BCEero
3a CYET OpraHU3alMU SKCIEPUMEHTATBHON AesITeNbHOCTH 00yUaromuxcs. [ 6a3oBoro
YpPOBHS Kypca GU3HKH — 3TO UCTIOIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPBIE B MporpamMmme 1o (pu3nke 00beIMHEHbI
B OOIIMI CIIUCOK YUEHUUYECKHUX MTPAKTUYECKUX padoT. BrigeneHne B ykazaHHOM NEpeuHe
7ab0paTopHbIX PAadOT, TPOBOAUMBIX JJii KOHTPOJS U OLEHKH, OCYIIECTBIISETCS
ydacTHUKaMu 00pa30BaTeNIbHOTO MPOIlecca UCXOAS U3 OCOOEHHOCTEN TUIaHUPOBAHUS U
ocHauleHus kaOuHeta pusuku. [Ipu 3ToM obecrieunBaeTCsl OBIAIEHUE 00YUArOIIUMHUCS
YMEHHUSIMH  TPOBOJUTH KOCBEHHBIE W3MEpPEHUs, HCCIEAOBAHUA 3aBUCHUMOCTEH
(bu3HUEeCKUX BEIMYUH U TTIOCTAHOBKY OIBITOB 110 IPOBEPKE MPE/IOKEHHBIX THIIOTE3.

bonbmioe BHUMaHUE yIENseTCsl PEUICHUIO PAcu€THBIX M KAueCTBEHHBIX 3ajad.
[Ipu sTomM 1y1si pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/ladyd C SIBHO 3aJ]aHHOM
¢usznyeckol  MOJENBIO, TO3BOJSIONINE  MPUMEHITh W3YYCHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjieia Kypca, TaKk U UHTETPUPYS 3HAHUS U3 Pa3HbIX
paznenoB. J[s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha OOBSICHEHHE
npoTekaHusi GU3NYECKUX SBJICHUN M MPOIECCOB B OKPYXAIOIICH >KU3HU, TPEOYIOIINE
BbIOOpa (PU3HUECKOM MOJIENH VISl CUTYallUU MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu OPI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHunto yueOHOTO mpoiiecca 6a30BbIi YpOBEHb Kypca (U3HKK Ha YPOBHE CPETHETO
o0m1ero o0pa3oBaHMs TOJDKEH M3YydaThCs B YCJIOBUAX MPEAMETHOTO KabmHeTa (DU3HKU
WIM B YCIOBUAX HWHTETPUPOBAHHOTO KaOWHETa MPEJAMETOB E€CTECTBEHHO-HAYYHOTO
nukia. B kabunere ¢puzuku J0KHO OBITH HEOOXOAUMOE JIabopaTOpHOE 000PYI0BAHHE
JUTSI BBITIOJTHEHMSI YKa3aHHBIX B IMporpaMMe Mo (U3HKE YUCHUUYCCKUX MPAKTHUSCKHUX
paboT 1 JEMOHCTpAIIMOHHOE 000PYAOBaHUE.

JleMoHCTpanMoHHOE 000pya0BaHUE (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJILHOM  JIOCTAaTOYHOCTH U  00OECIEeYMBAET IOCTAHOBKY TMEPEUYHUCICHHBIX
B MporpamMme Mo (QU3MKe KIIOYEBBIX IEMOHCTPAIMI ISl WCCIETOBAHUS HM3y4aeMbIX
SIBJICHHH W TPOIIECCOB, SMITUPUICCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECCKUX
MIPUMEHEHUN.

JlabopatopHoe  00OpyJaOBaHME JUIi  YYECHUUYECKUX  MPAKTUYECKUX  padboT
(dopMupyeTcst B BUJe TEMAaTHUECKUX KOMIUIEKTOB M 00eCreunBaeTcsi B pacyére 0JJHOTO
KOMIUIEKTa Ha JBYX OOydarommxcs. TeMaTH4YecKre KOMIUIEKTHI J1ab0opaToOpHOTO
000pyI0BaHUS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM MCIIOJIb30BAaHUY aHAJIOTOBBIX
U 1U(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIC
U (ppoBBIX JabopaTOpuil.

OCHOBHBIMHU TIEJISIMHU H3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISFOTCSI:

dopMupoBaHrE MHTEpPECa U CTPEMIICHUS] OOYJArOMIMXCS K HAy9HOMY H3yUEHUIO
MIPUPOIBI, PA3BUTHE UX WHTEIUICKTYaTbHBIX U TBOPYECKUX CTIOCOOHOCTEI;



pa3BUTHE TMPEJCTABICHUNM O HAYYHOM METO/€ IMO3HaHUS U (HOpPMUPOBAHUE
HCCIIEIOBATENICKOI'0 OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHWEe YMEHUN OOBSCHATH SIBJICHUS C MCHOJIB30BAHHEM (DU3UUECKUX
3HAaHUU U HAYYHBIX IOKA3aTEIbCTB;

dbopMHpoBaHUE TpEACTaBICHUN O poiau (U3UKA [ Pa3BUTHS  JPYrUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne ATUX 1ejell o0ecnedyrBaeTCsl PEIIEHUEM CIEeNYIoIUX 3aaad
B IIpOLIecCce U3yUueHUs Kypca (U3UKN Ha YPOBHE CPEIHEro 001ero o0pa3oBaHus:

NpUOOpETEHUE CHUCTEMBbl 3HAHMM 00 OOmMX (PHUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSIX, BKIIOYAs MEXAaHHWKY, MOJEKYISPHYI0 (U3UKY, SIEKTPOAMHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTBI acCTPO(U3UKH;

(opMupoBaHHE YMEHUI MNPUMEHITb TEOPETHUECKHUE 3HAHUS Ui OOBSICHEHMS
¢usznyeckux SABJICHUM B TPUPOAEC M Ui TPUHATHS MPAKTUYECKUX PpEHICHHUN
B IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIICHMS Pa3NUYHBIX 3a7ad C SBHO 3aJaHHON (U3NYECKOU
MOJIETIBIO, 3a71a4, IOIPa3yMEBAIOIINX CAMOCTOSITEIFHOE CO3JaHIe (PU3NIECKON MOJIETIH,
aJICKBATHOM YCJIIOBUAM 33/1a4H;

MOHUMaHNEe (PU3MUECKUX OCHOB U MIPHUHIIUIIOB IEUCTBUS TEXHUUYECKUX YCTPOHUCTB H
TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHNE METOJaMHU CaMOCTOSITENIBHOTO ITUTAHUPOBAHUS W TIPOBEICHHUS
(u3nyecKuX SKCIEPUMEHTOB, aHaJN3a U MHTEPIpEeTalud UHPOpMAIUH, ONpeaesICHUs
JOCTOBEPHOCTH MOJYIEHHOTO Pe3yibTaTa;

CO3/IaHME€ YCJIOBUM [UJIsl Pa3BUTUS YMEHHH TPOEKTHO-MCCIEIO0BATEIHCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wu3ydenune ¢usuku (0a30Bblii ypOBEHb) HA YPOBHE CPEOHEro OOUIEro
obpaszoBanusi otBogutcs 136 waco: B 10 kimacce — 68 uvacoB (2 waca B Hejelnio),
B 11 xnacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipensiaraemelii B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX
paboT sABIIETCS PEKOMEHI0BAHHBIM, YUUTENb JAENIaeT BHIOOP MPOBEICHUS TaOOPATOPHBIX
paboOT U OMBITOB C YUETOM UHANBUIYATbHBIX 0COOEHHOCTEN 00YyUYarOIINXCsl.

JIroOast pabovasi mporpaMma JOJDKHA MOJHOCTBIO BKIIIOYATH B CeOsl COJIepIKaHME
JaHHOW TIPOTPAMMBI TTO (PU3HUKE.

B otnenpHbIX ciaydasx Kype GU3HKH 6a30BOro YpOBHSI MOXKET U3y4arhcsi B 00bEMe 204
yaca 3a jaBa roga oOyuyenus (3 u B Hememo B 10 u 11 kmaccax). B atom ciyuae
yBenuunBaeTcs He MeHee ueM 70 20 1 pe3epBHOE BpeMsi, KOTOPOE UCIIOIB3YETCs YUUTEIeM
JUTSI U3y4YEHUsI BOIPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM MpOQUIeM 00ydeHUs, U
yBEIIMYMBAETCS yueOHas Harpy3ka, OTBOAMMAs Ha U3YYCHHE MEXaHUKHU, MOJICKYJISIPHON
GU3NKKM W DJIEKTPOJWHAMUKH, 32 CUYET paCHIMPEHUs] YHuCia JabopaTOpHBIX padoT
HCCIIEZIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHs KaYeCTBEHHBIX U PACUETHBIX 33/1a4.



COIEPKXAHUE OBYYEHMUA

10 KJIIACC
Pa3znen 1. ®u3uka u MeTOIbl HAYYHOT0 MO3HAHUS

®usuka — Hayka o npupoze. Haydnble METONBI MO3HAHMS OKPYXKAIOIIETO MUPA.
Posib 3xcniepyMeHTa 1 TEOPUU B IIPOLIECCE TO3HAHMS TPUPOABI. DKCIEPUMEHT B (PU3HKE.

MonenpoBanue (U3MUECKUX SBICHMM M TpoueccoB. HaydHble THUIOTE3BI.
®dusnyeckue 3aKOHbl U TEOpUHU. ['paHMIIBI IPUMEHHMOCTH (PU3NYECKUX 3aKOHOB.
IIpyuHIUIT COOTBETCTBHUS.

Ponbs u Mecto ¢pu3nKu B (OPMUPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI MUpa,
B [IPAKTUYECKOU AEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

AHanorosble 1 HUPPOBbIE UZMEPUTEITBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuxka

Mexannueckoe nBukeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHN. Cucrema
orcu€ra. Tpaekropus.

[Tepemernienue, CKOPOCTh (CpeIHSSI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOpPEHHUE
MaTepUaJIbHOM TOYKHM, HMX TMPOEKIMH HA OCH CHCTEMbl KoopauHar. CloxxeHue
IIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpPSAMOJMHEHHOE JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MEPEMEIICHUS MAaTEPUAIBHON
TOYKH OT BPEMEHHU.

CBobOoaHOE majieHue. Y CKopeHue CBOOOTHOTO TaJICHUSI.

KpuBonuneinnoe nBuwxeHue. [[BUKeHHME MaTepUaIbHOM TOYKH IO OKPYKHOCTH
C HOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS CKOPOCTh. [lepuon
U yactoTa oOparnienus. LleHTpocTpemMuTensHOe yCKOpEHuUe.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: CHUIAOMETP, ABUKECHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCYETA, WUIIOCTPALIMS KUHEMATHUYECKHX XapaKTEPUCTHK
JBUKEHUS.

[IpeobpazoBanue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue ten B BO3AyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HabGmonenve naBwkeHus Tena, OpOIIEHHOTO TIOM YIJIOM K TOPU30HTY W
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpagnenue ckopocTu npu ABHKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydyenne HEPAaBHOMEPHOIO JBHKEHMS C LEJNbI0 ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXAY  IyTSIMH, IPOWJCHHBIMH  TEJIOM
32 IOCJIEI0BATENbHBIC PABHBIC IIPOMEXKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBUKECHUHN
C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIAKOCTH.

N3yuenue NBUKEHHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocutensHOcTH [Nanmuies. [lepsbiii 3akoH Herotona. MHepuunansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
IUI MaTepUaIbHOM TOUKU. Tpernit 3aKkoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tsokectd. [lepBas KocMu4eckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunsl Tpenust (mokosi, ckoibxkeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbXKEHUs U cuiia TpeHus nokos. Koagduuuent tpenns. Cuna
COIPOTHUBIICHUS MPU IBUKECHUU TEJIA B KUJKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalllaTeJIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcimoBusi paBHOBECHS
TBEPAOIO Tea.

TexHudeckre yCTpONUCTBA U MPAKTUUECKOE MPUMEHCHUE: MOAIINITHUKHY, IBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHeHHE Macc B3aMMO/IECTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JI€(OpMAIIUH.

HesecomocTs. Bec Tena npu yCKOPEHHOM TTOIbEME U TTAZCHUU.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

YcnoBus paBHOBECU TBEPIOTO TeENA. BUIBI paBHOBECHS.

Vuenuueckuii axcnepumenm, 1abopamophule pabomwi

N3yuenue npmxeHus Opycka 1o HakJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI  YHNPYTOCTH, BO3HHUKAIOIIUX B TMPYXKUHE H
PE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLICHHUS.



Tema 3. 3aKkonwl coxpanenus 6 MmexaHuke

HNmnynec MaTepuaibHON TOUKHU (Tea), CUCTEMBI MaTepUaIbHbIX TOUeK. MMiybe
CWIbl M HW3MEHEHHE HMITyJIbca Teja. 3aKOH COXpaHEHHs HUMITyJibca. PeakTuBHOE
JBIKEHUE.

Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunernueckass »Hepruss MarepuaibHOW TOUku. Teopema 00 U3MEHEHHUH
KUHETUYECKOU IHEPTUMU.

[TorenunanbHas sHeprus. [loTeHuManpHas »HEprust ynpyro aehopMHUpPOBaHHON
npyxuHbl. [loTeHnanbHas sHEprus Tena BOJINM3H MOBEPXHOCTU 3eMITH.

[ToTeHnManbHbIE U HEMOTEHIMANBHBIE CUJIbl. CBsA3b PaOOTHI HEMOTEHIIMAIBHBIX CHJIT
C U3MEHEHNEM MEXaHUYECKON JHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: BOIOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeaktuBHOE BUXKEHUE.

[lepexon nOoTeHMAIBHOMN SHEPTUU B KHHETUYECKYIO U OOPATHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3yuyenune abCOMOTHO HEYIIPYTOTO y/lapa C MOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX
MasATHHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXaHWYECKOM SHEPIHM Tela
Ha [IPUMeEpE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJgiekyasipHasi puznka u TepMOIAMHAMHUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU MeopUU

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU M HX OIMBITHOE
obocHoBanue. bpoyHoBckoe gBwkenue. [duddys3us. Xapakrep IBWKEHUS U
B3aUMOJICMCTBUS YaCTHI] BelecTBa. MOJIesId CTPOEHHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEJ
1 00bSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojielie. Macca 1 pasMepbl MOJIEKYI.
KonuyectBo Bemniectna. [loctostHHass ABorapo.

TeroBoe paBHOBecue. Temmneparypa um e€ usMmepenue. lllkana Ttemmneparyp
Lenbcus.

Mogenbs uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJICKYISIPHO-KMHETUYECKOM
TEOPUU UJICAJIBHOTO Ta3a. AOCOIOTHAS TEMIIEpaTypa Kak Mepa CpeIHeH KMHETUYECKOM
SHEPTrUM TEIUIOBOTO ABMXKEHUs yactull ra3a. Illkama temneparyp KenbBuna. I'azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon [lanpToHa. W3omporecchl
B UJICaJTLHOM T'a3€ C TOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. I paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, N30X0pa, h300apa.

Texanueckue yCTporucTBa U MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapomeTp.
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Jlemoncmpayuu

OnBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, (oTOrpaduul MOJIEKYIT
OPTraHUYECKUX COCIUHECHUMN.

OnbiThl 10 U y3Un KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopens onbita [TepHa.

OnBbIThI, TOKA3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOIEUCTBUA.

Mogens, HIUTIOCTpUpPYIOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OMBITHL, WIUTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UIEATBHOTO Ta3a, U30MPOLECCHI.
Vuenuueckuii axcnepumenm, 1abopamopHule pabomoi

Omnpenenenre Macchl BO3/lyXa B KJIIACCHON KOMHATE HA OCHOBE U3MEPEHUI 00BhEMa
KOMHATBI, JABJICHHUS U TEMIIEPATYPhl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTY MEXKY IapaMeTpaMu COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonunamMuueckass cucTemMa. BHYTpPEHHsAsI DJHEPrus TEPMOIMHAMUYECKOU
CUCTEMBbl U crocoObl e€ u3MeHeHus. KommdecTBo TemioTsl U pabora. BHyTpeHHss
DHEPrusl OJHOATOMHOI'O HAECAIBHOTO Ta3a. Buael Teruionepenadu: TEIIONPOBOAHOCTD,
KOHBEKIUS, HU3JIy4eHHUE. YAeNbHasd TEIUIOEMKOCTh BemeCcTBAa. KOIMYECTBO TEIIOTHI
IIpH TEIIonepeaaye.

[TonsiTue 06 agnadbataoM npouecce. [lepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenue
MEPBOTO 3aKOHAa TEPMOJMHAMUKH K H3ompoueccaM. ['paduueckas HHTEpHpeTarus
paboThI raza.

Btopoii 3akoH TepMoguHamMuki. HeoOpaTuMoCTh MpOLIECCOB B MIPUPO/IE.

TeroBble MammHbl. [IpuHIUIBL AeWCTBUS TEIoBBIX MamuH. [IpeoOpazoBanus
SHEPrUu B TEIUIOBBIX MamnHax. KoaduumeHT nose3Horo AeMcTBUS TEMIOBON MAIIMHBI.
Huxn KapHo u ero xo3h@dUIIMEHT MOJIE3HOTO NEUCTBUSA. DKOJOTHYECKHE MPOOJIEMbI
TEIJI0IHEPTETUKU.

TexHrueckue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
CropaHus, ObITOBON XOJOJUIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
13 OyTBUIKK TIOJT ICMCTBUEM CHKATOTO BO3MyXa, HarpeBaHue d(upa B JIaTyHHOU TpyOKe
MyTEM TpeHUsl (BUACOIEMOHCTPALIUS).

N3MeHeHne BHyTpeHHEW SHEpruu (TemrepaTypbl) Tejla IpH Teruionepenaye.

OnebIT 110 a1MabaTHOMY PaCIIMPEHUIO BO3TyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CrOpPaHUs, PEAKTUBHOTO
JIBUTATETIS.

Vuenuueckuii axcnepumenm, nabopamopnvie pabomsi

N3mepenne ynenbHON TENIOEMKOCTH.
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Tema 3. Azpezammnsvie cocmoanusn eeuwecmea. Dazoevle nepexoonvl

[TapoobOpa3oBanue u KoHjeHcalusa. Mcnapenue u kuneHue. AOCOTIOTHas U
OTHOCUTEIIbHAA BIAXHOCTh BO3Ayxa. HacelmeHHsld mnap. YaelbpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe Tenmo. Kpucrammuueckue u amopdHbie Tejaa. AHU30TPOMNHUS CBOMCTB
kpuctamioB. JKugkue kpuctauibl. CoBpemMeHHble Matepuanbl. [liaBiaeHue wu
KpUCTAJIIM3aIus. Y aeiabHas TerioTa miaBieHus. Cyonumanus.

YpaBHEHHUE TEIIOBOTO OanaHca.

TexHnyecKkue yCTpoucCTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJOTHM TMOJYy4YEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHCIIEC
HAHOMAaTE€PHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kunenue npu moHM>XKEHHOM JIaBJICHUMU.

CnocoObl U3MEPEHUS BIIAYKHOCTH.

Habmronenue HarpeBaHus M IJIaBJICHUS KPUCTAUTMYECKOTO BEIIISCTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, 1abopamopHole pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pasznen 4. DieKTpoAMHAMHKA
Tema 1. dnekmpocmamuxa

DJIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsi. J(Ba BHAa 3JIEKTPUUECKUX 3apsAOB.
[IpoBOOHMKH, NUAJIEKTPUKHA WU TOJYHIPOBOJHHUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHbll sneKTpUuecKuid 3apsl.
Onexrpuyeckoe nosie. Hanpssk€HHOCTE 35ekTpryeckoro nodis. [ Ipuanun cynepnosunum
ANEKTPUYECKUX NoJIeH. JIMHNKM HANpsHKEHHOCTH DJIEKTPUYECKOTO TOJIA.

PabGora cun anextpoctatudyeckoro mojis. IloreHuman. Pa3HOCTh MOTEHIIHUAIIOB.
IIpOBOOHMKM M [IUINEKTPUKUA B DJIEKTPOCTATUYECKOM Ioje. JludieKTpudeckas
ITPOHULIAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCaTopa.
DHeprus 3apsKEHHOTO KOHASHCATOpa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE:  DIIEKTPOCKOIL,
AIIEKTPOMETP,  DJIEKTpOCTaTHYeCcKas  3alluTa, 3a3eMJIEHHEe  JJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII AECUCTBUS DJIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

IIpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.
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JIMBAEKTPUKY B DJIEKTPOCTATHYECKOM TMOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAU IUIACTHH,
PACCTOSHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.
Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3mepeHne 371eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwtii Inekmpuueckuit mok. Toxku 6 paznuunsix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MIcTOUHUKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 11 y4acTKa LETu.

DNEKTPUYECKOE  CONPOTUBIICHHE.  YIEIbHOE  COINPOTHUBIICHHE  BEILECTBA.
[TocnenoBarenbHOE, MapAIIETBHOE, CMEIIIAHHOE COEAUHEHUE MPOBOTHUKOB.

Paborta anexTpudeckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTb 3IEKTPUUECKOTO
TOKA.

DIIEKTPOJABHKYIIAS CUJIA U BHYTPEHHEE CONPOTHUBJIEHUE MCTOYHHKA TOKA. 3aKOH
Oma ju1st MOJTHOM (3aMKHYTOM ) AsekTpuueckoit nenu. Kopotkoe 3ambikanue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPJBIX METAILIOB. 3aBUCUMOCTb COIMPOTUBIICHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAS U MPUMECHAs! TPOBOAUMOCTH MTOTYTPOBOJHUKOB.
CoiictBa p—n-niepexoaa. IlomynpoBogHUKOBEIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACIIABAX AJIEKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JCCOLMALINSA. DIICKTPOIH3.

DJIeKTpUYEeCKUl TOK B razax. CaMOCTOSITENbHBI U HECAMOCTOATEIIbHBIN pa3psil.
Mounus. [1na3zma.

TexHuuecKkre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHHUKHU TOKa, dJIEKTPOHATrpeBaTeIbHbIE MPUOOPHI, JEKTPOOCBETUTEIILHbBIC
npubOphl, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH JIUOJ, TEPMUCTOPHI U
(dboTOpE3UCTOPHI, MOTYIPOBOJHUKOBBIN AHO/I, TaJbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHUS.

3aBUCHUMOCTb COIPOTUBIICHUS IIUINHAPUIECKUX MPOBOJHUKOB OT JUTUHBI, TUIOIIAIN
MONEPEYHOr0 CEUYCHUSI U MaTepurala.

CwmeniaHHOE COEIMHEHUE MPOBOJHUKOB.

[Ipamoe  w3MepeHHe  BNEKTPOABMXKYIIEH  cwibl. KOpOTKOE€  3ambIKaHUE
rajJbBaHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTB COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTE BO3/1yXa.

OaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.
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Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

M3yueHune CMEIaHHOTO COCTUHEHHUS PE3UCTOPOB.

W3MepeHne SIeKTPOJABMKYIIEH CHJIBI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
COTIPOTHUBIICHUSI.

Hab6nronenue anextponmsza.

MexnpeaMeTHbIE CBSA3H

N3yuenune kypca ¢puzuku 6a3oBoro ypoBHs B 10 kjacce OCyIIECTBISETCS ¢ YIETOM
collepKaTeIbHBIX MEKITPEAMETHBIX CBSI3EH C KypcaMy MaTeMaTHKU, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvie nowsimusi, CBSI3AHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAYyYHbIN (DaKT, TUNOTEe3a, (U3MYECKasl BEIUYMHA, 3aKOH, TEOpHs,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuxa: penieHUEe CUCTEMbl YpaBHEHUH, JHMHEWHass (yHKUUA, napadoda,
runepOoa, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CUHYC, KOCUHYC,
TQHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXJAECTBO, BEKTOPHl U HX
MPOEKIIMKU HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

buonocus: MexaHuueckoe NBUXKEHHUE B JKUBOM mpupone, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPENayud, TEIIOBOE PAaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB U MOJEKYJ, MOJIb
BEIIIECTBA, MOJISIPHASI MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEW W Ta30B,
AJIEKTPUUYECKUE CBOMCTBA METAJIJIOB, DJIEKTPOJUTUYECKAs TUCCOIMALINS, TaJIbBaHUKA.

T'eoepagus: BMaxxHOCTH BO3/yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHUE JBWKEHUN C HCIOIH30BAHUEM MEXaHU3MOB, yU&T
TpEHUS B TEXHUKE, MOJIIMIHUKN, HCIOJb30BaHUE 3aKOHA COXPaHEHUs] HMMITYJbca
B TEXHHKE (pakeTa, BOJOMET U JIPYTHUE), JTBUTATEh BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOM XOJIOUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MOTYUYECHHS COBPEMEHHBIX
MaTepuagoB, B TOM YUCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTaTUYECKas
3amuTa, — 3a3eMJICHHE  DJEeKTpOnpuOOpoB,  KCEPOKC,  CTPYHHBIH  TIPUHTED,
AJIEKTpOHArpeBaTebHbIC TPUOOPHI, AIEKTPOOCBETUTEIIbHBIC MPHUOOPHI, TAIbBAHUKA.

11 KJIACC
Paznes 4. DyiekTpoaAuHAMHKA
Tema 3. Maznummnoe noe. I1eKmpomazHUMHAA UHOYKYUA

IlocTtosinHble MarauThl. B3ammopaencTBHUE ITOCTOSHHBIX MarHuToOB. MarHuTHOE
nosje. BekTop MarHUTHOM WHAYKUUU. [IpuHIMO Cynepno3uiuy MarHUTHBIX IIOJICH.
JIvHMM MarHuTHOW MHAYKIMU. KapTuHa IMHUIA MarHUTHON MHAYKIIUU OIS TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe nosie NpoBOJAHUKA ¢ TOKOM. KapThHa JIMHUN MHIYKIIMA MAarHUTHOTO
MOJIS1 JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcreaa. BzanmoaeiicTBue NpoBOJHUKOB C TOKOM.
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Cuna AMnepa, €€ MOAyJIb U HAIIPaBJICHHUE.

Cuna Jlopenna, e€ MoAylb U HampaBieHue. JIBUKeHHE 3apsHKEHHOW YaCTUIIbI
B OJJHOPOJIHOM MarHUTHOM mnoJje. Pabora cuisl JIopeHna.

SIBneHHE PNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHMTHOM WMHAYKLUU.
DNEeKTpOABMKYIIAS CHJIa MHAYKIMH. 3aKOH 3J1€KTPOMArHUTHON HHyKInK Dapajest.

BuxpeBoe  snekrtpuueckoe — moje.  ODIEKTPOABWXKYIIAS  CHAJla  MHIYKUUHU
B IIPOBOJHUKE, IBMKYILEMCS TOCTYNATENBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTS. SBrienune CaMOMHIYKIMH. DNEeKTPOABUKYIIAS cuJia
CaMOMHAYKIIUH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUuecKkre yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: ITOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI,  JJIEKTPOJBUIaTEb,  YCKOPUTEIM  DJIEMEHTApPHBIX  YaCTHI],
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MArHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISL.

B3aumoperictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE AIEKTPOMArHUTHON UHIYKIIUU.

[Tpasuio Jlenna.

3aBUCUMOCTb JJICKTPOABMKYIIEH CUJIbI HHIYKIIMM OT CKOPOCTH H3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne CaMOMHTYKIIHUH.

Vuenuueckuii soxcnepumenm, nabopamopnvie pabomsi

N3ydyeHne MaraHuTHOrO MoJist KaTyLIKH C TOKOM.

HccnenoBanue neicTBUs MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pasnen 5. KosieOanust 1 BOJIHBI
Tema 1. Mexanuueckue u IneKmpomazHumHbsle KoJ1e0anus

Konebarenbhas cucrema. CBOOOIHBIE MEXaHUYECKHE KoJieOaHus. ["apMoHnUecKre
konebanus. [lepuon, yacrora, ammiutyna u ¢gaza konebanuil. [IpyXKUHHBIA MasTHUK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE rapMoHHuYeckux kosiebanuid. IlpeBpaieHue
SHEPTUM NMPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii KOHTYp. CBOOOAHBIC SJIEKTPOMArHUTHBIC KOJIEOAHUSI B UI€ATBHOM
K0J1€0aTeIbHOM KOHTYpe. AHANOTUSI MEXIYy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS OHHEPrUM B HACATBHOM
K0J1e0aTeIbHOM KOHTYpE.
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[IpencraBiaeHre o 3aTyXalIIUX KoJeOaHHUAX. BbIHYXIEHHbIE MEXaHUYECKUE
KoneOanus. PezoHaHc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHUSI.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIUIMTYTHOE U IEHCTBYIOIIEE 3HAYCHNUE CUJIbI TOKA U HAIIPSDKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTPeOICHHUE DICKTPUUECKOMN
SHEPrur. OKOJOTUYECKHE PHUCKH IMpU MPOU3BOJCTBE 3eKTpodHepruu. KymbTypa
WCTIOJIb30BAHUs DJIEKTPOIHEPTIUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
TeHEPATOP IIEPEMEHHOI0 TOKA, JIMHUM JJIEKTPOIIepeaay.
Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB — KoseOaTenbHOM  cUCTEMBbl  (TPYKUHHBIA — WJIH
MaTeMaTUYECKUI MasiTHUK).

Habmronenue 3aryxaromux KojieOaHUH.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CBOOOHBIE 3TIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcmuorpaMmsl - (3aBUCMMOCTH  CHJIBI  TOKa W HAalpsDKEHUS OT BPEMEHH)
U1 3IIEKTPOMAarHUTHBIX KOJIEOaHM.

Pe3oHaHnc 1mpu  1mocineAoBaTENbHOM — COEAMHEHHWH — PE3UCTOPa,  KaTyLIKH
MHIYKTUBHOCTHU U KOHAEHCATOpa.

Mopeinp TMHUM 3JEKTPOIIEpe1adHm.
Vuenuueckuii soxcnepumenm, 1abopamopnvie pabomsi

HccnegoBanue 3aBUCUMOCTY NIEPUOJIA MaAJIbIX KOJIEOAHUW Ipy3a HA HUTHU OT JJIMHBI
HUTHU U MaccChl Ipy3a.

HccenepoBanue MepeMEHHOT0 TOKA B IIEMHU U3 MOCJIEN0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u IneKmpoMazHUmMHble 0THbL

Mexanuueckue BOJIHBL, yCIOBUSL — pacnpocTpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHus U IyTiHA BOJHBL. [lonepeunsie u mpo1osibHbIE BOTHBL. MHTEpdepentus
1 qudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUSI H3JIYYEHUSI BJICKTPOMArHUTHBIX BOJIH.
B3anmnuas opuentanusa BektopoB E, B, v B amekTtpomarHuTtHOW BosiHE. (CBOMCTBA
AJIEKTPOMArHUTHBIX BOJH: OTpa)XX€Hue, TMpesioMJIeHre, TMojspu3aius, audpaxiuys,
untepdepenius. CKoOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[lxama »HEKTPOMAarHUTHBHIX BOJH. [IprMEHEHWE 3JIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIUOCBA3U U TENEBUACHUA. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JWArHOCTMKA B TEXHUKE W MEAUIHMHE, panap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.
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Jlemoncmpayuu

O0bpazoBanue 1 pacrpoCTpaHEHNUE MOMEPEUHBIX U TPOAOIBHBIX BOJIH.

Koneburomieecs Teo Kak HCTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nateppepeHiiny u AMPpakiuy MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HabutoieHue cBsi3u rpOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYI0M U 4aCTOTOU
KoJieOaHu M.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAa)KEHUE, MPEIOMIICHHE,
noJisipu3anus, rudpakuus, uaHTepdEepeHITHS.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. IIpsMosMHEHOE paclpOCTPaHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbl OTpaxeHus cBera. llocTpoeHne wu300paKeHUN
B IUIOCKOM 3€pKaJie.

[Ipenomiienne cBeTa. 3aKOHBI IPEJIOMJICHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomnenus. llonmHoe BHyTpeHHee otTpaxkenue. [IpenenpHbIE  yYrom IOJIHOTO
BHYTPEHHETO OTPaKCHMUS.

Hucnepcus ceeta. CiioxxHbIl cocTaB 0enoro cBera. Ler.

Cobuparomye 1 pacceuBarolue JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U
onTHYECKas cuia TOHKOW JuH3bL. llocTpoeHue wu3z00pakeHWil B coOMparoOmUX |
pacceuBarommx JIMH3aX. DOopMysia TOHKOM JIUH3BI. Y BEIMUCHUE, 1aBAEMOE JINH30M.

[Ipenenbl n(PUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas onrtuka. MaTepdepenuns cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUS
HaOMIOAEHUS MakCUMyMOB M MHUHMMYMOB B HHTEP(PEPEHIIMOHHOW KapTHUHE OT JIBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus ceta. Judpakiuonnas pemeérka. YciaoBue HaOMIOIECHUS TIIaBHBIX
MaKCMMYMOB IIpY MaJI€HUU MOHOXPOMATUYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: OUKH, JIyTa, (hoToarnmapar,
MPOEKIMOHHBIN anmapaT, MUKPOCKOII, TE€JIECKOII, BOJIOKOHHAs OINTHKA, NU(paKIrOHHAS
pEIIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsimosMHENHOE  paclpOCTpaHEHHE, OTPAKEHWE W NPEJOMIICHUE  CBETA.
OnTuyeckre NpuOOpHI.

[TonHo€e BHYTpeHHEE OTpakeHUE. Moenp CBETOBOAA.

HccnenoBanune CBOMCTB N300paykeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue nnrepdepenimu crera.

Habnronenue nudpakiyu ceera.

Hab6nronenue qucnepcun cBera.
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[Tonmy4yeHue cekTpa ¢ MOMOIIBIO PU3MBI.
[TomydyeHue crexTpa ¢ MoMOIIbIO TU(PPAKITMOHHON PEIIETKH.
Habmronenue nossipu3anum cBera.

Vyenuueckuii sxcnepumenm, 1a60pamopHule pabomol
N3mepenune nmokaszaresns NpeioMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUH B TUH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIENIHAILHOM TEOPUN OTHOCHTEIbHOCTH

['panuibl OPUMEHUMOCTH KJIacCM4Yeckoil MexaHuku. Iloctynmarsl cnennanbHON
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSl CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEJIBHOCTA DUHINTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHM W COKpAIlCHUE
JUTUHEL.

DHEprusi U UMITYJIbC PEIITUBUCTCKON YACTHUIIBI.

CBs3b MacChl C SHEPTUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIBI. DHEPIUs TOKOSI.

Pa3znen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmol KéaHmM 06O ONMUKU

®otonbl. @opmyna [Inanka cBsi3u 3HEpruu POTOHA C €ro YacTOTOM. DHEpPrust u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue @otoddpdekra. OnbiTel A.I'. CroneroBa. 3aKOHBI
dotordpdexra. VYpaBuenue DitHmreitna s poroaddexra. «Kpacnas rtpanunay
dboTtordekra.

JlaBnenue cBera. OnbiTel I1.H. JIeOenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHnuueckue yCTpoWCTBA M NPAKTUYECKOE TNpUMEHEHHE: (OTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTaHOBKE C IMHKOBOM TIIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oToddeKTa.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccestHUIO —0-4acTHIIL.
[Tnanerapuras moaens atoma. [loctymnarst bopa. Mznyuenue u normomienne GOTOHOB IpH
Mepexo/ie aToMa € OJIHOTO YPOBHS SHEpruu Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN
SHEPrUM aTOMa BOJOPOAA.

BonnoBeie cBoucTtBa uyactun. Bomubl ne bpouna. KopnyckyisspHO-BOIHOBOU
Iy aJli3M.

CHoOHTaHHOE U BBIHYKJAEHHOE U3TyYEHUE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: CIIEKTPAJIBbHBIN aHAIN3
(cexTpockort), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
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Jlemoncmpayuu
Monens onsita Pesepdopna.
Omnpenenenue IJIMHBI BOJIHBI JIa3epa.
HaGnronenue muHEHYaThIX CIEKTPOB U3ITYICHHUS.
Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomoi
HaGnronenue nuaeiyaToro cnekTpa.

Tema 3. Amomnoe a0po

DKCHEpUMEHTBI, JOKa3bIBAIOIINE CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OmbIiThl Pesepdopaa mo ompeneneHro cocTtaBa paguOaKTUBHOIO
usnyudenus. CBoicTBa anb(a-, 6eTa-, raMmma-usiydeHus. BiusiHue pagnoakTHBHOCTH Ha
YKHABBIE OPTAHU3MBI.

OtkpeiTEe TpoTOHa W HeWTpoHa. Hykionnas wopens siapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbba-pacniaa. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacrnajn. ['amMma-uzmydeHue.
3aKOH paJIMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES sI€ep.

SAnepubrit peaktop. Tepmosinepubiii cuHTe3. [IpoOaeMbl U MEPCIEKTUBHI SIEPHOM
OHEPreTUKHU. JKOJOTHUECKNE ACTIEKTHI IAEPHON YJHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITUE MTO3UTPOHA.

MeToabl HAOTIOIEHUS M PETUCTPALIMN DJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (u3nueckoil KapTUHBI MUpA.

TexHudeckue yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHME. JO3UMETp, Kamepa
BuiibcoHa, simepHblil peakTop, aToMHast bomoa.
Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOLIUX YaCTHLI.
Vuenuueckuii sxcnepumenm, 1abopamopuule pabomwi

NccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DyieMeHTBI ACTPOHOMMU M ACTPOPU3UKHU

Otanbl pa3BUTHs acTpoHOMUH. lIpukiagHOoe MU MHPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3BéznHoro Heba. Co3Besnus, sipkue 3BE3/bl, IUTAHEThI, UX BUJIMMOE JIBIXKCHHE.

ConneuyHas cucrema.

Counnre. ConHeyHas akTUBHOCTh. MicTounuk sHeprun CojHiia u 3BE31. 3BE3bI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMMa «CHEKTPaIbHBINA KJIACC — CBETUMOCTBY. 3BE3/bI
IJIaBHOM MTOCJIE€I0BATEIbHOCTH. 3ABUCUMOCTD «Macca — CBETUMOCTb) JIJIS 3BE3]] TJIABHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE MPEICTABICHUS
0 MPOUCXOXKACHUM U 3BoMroUnK CoHIA U 3BE3/. DTalbl dKU3HH 3BE3L.

Muneunstii [1yTe — Hama ["anaktuka. [Tonoxenue n nprxenne Connua B ['anaktuke.
Tunel ranaktuk. Pangnoranaktuky u kBa3zapbl. YEpHBIE ABIPHI B IAPAX TATAKTHK.
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Bcenennas. Pacmupenue Bcenennoil. 3akon Xa00sia. PasOeranue ramgakTuk.
Teopus boisibmoro B3pbeiBa. PEIMKTOBOE U3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeTtaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Vuenuuecxue nabnooenus

HaGnronenuss HEBOOpPYKEHHBIM TIJ1a30M  C  HCIOJIb30BAHMEM KOMIIBIOTEPHBIX
MPUIOKEHUH ISl OTIPEICIICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31sA CEBEpPHOro MOJIyIIApHs U IPKUE 3BE3BI.

Ha6nronenus B reneckon JIynsl, mianet, Mueunoro [TyTu.

O06o0maroniee NOBTOpeHue

Ponb ¢pu3nku U aCTpOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLIMAIbHON U
ATUYECKON cdepax NeATeTbHOCTH YEJOBEKa, pOJIb U MECTO (DU3MKM M aCTPOHOMHH
B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJIb (PU3NUYECKOW TEOpUH B (POPMHUPOBAHUU
OpEICTaBICHUH O (U3NYECKOM KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MHpa
B 00ILIEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABIECHUI O PUPO/IE.

MeknpeaMeTHbIE CBA3H

N3yuenne kypca pusznku 6a30B0oro ypoBHs B 11 Kacce ocymiecTBiIseTcs ¢ y4€ToM
COJICPKATENIbHBIX MEXKITPEAMETHBIX CBSI3EH ¢ KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMHH,
reorpaduu U TEXHOJOTHUH.

Mesicnpeomemuvie nowsimus, CBSI3aHHBIE C HW3YUYCHHEM METOJOB HAYyYHOTO
MO3HAHMS: SBJICHUE, HAYYHBIM (haKT, rumoresa, hu3ndeckas BeIWYHWHA, 3aKOH, TCOPHS,
HaOJI0JICHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEh, U3BMEPECHHUE.

Mamemamuka: pellleHHE CUCTEMbl YpaBHEHUU, TPUTOHOMETpPUYECKHE (DYHKIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPbl M WX MPOECKIMH HAa OCH KOOPJWHAT, CJIOXKECHHE BEKTOPOB, MPOU3BOJIHBIE
AJIEMEHTApHBIX (YHKIUH, TPU3HAKUA MOJ00USI TPEYTOJLHUKOB, ONIPEACIICHUE TIIOIIAIN
wiockux uryp u o6bEMa Te.

buonocus: rnexkrpudeckue sBJISHUS B )KUBOW MPUPOJIE, KoJieOaTeIbHBIC TBUKEHUS
B JKMBOM TMPHUPOJIEC, ONTUYECKUE SBJICHUS B >XHUBOM MPUPOJAE, ACUCTBUE paJaUALNU
Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPIBIX TE,
MEXaHU3Mbl 00pa30BaHUs KPUCTALTMYECKON pEIETKU, CIEKTPAIbHBIN aHAN3.

l'eoepagusa: mMarHUTHBIE TIONIOCAa 3€MITH, 3aJI€KH MArHUTHBIX PyI, (poTrochEmka
3€MHOW MOBEPXHOCTH, MPEJICKA3AHUE 3E€MIIETPSICECHUM.

Texnonocusa: 7WHWUW  DIEKTpoOIlEpenay, TE€HEpaTtop MNEPEMEHHOIO0  TOKa,
3JIEKTPOABUTATEIb, MHAYKIIMOHHAS 1€4b, Paap, paAuONpPUEMHUK, TEJICBU30p, AHTCHHA,
tenedon, CBU-meub, NPOCKIMOHHBIM ammapaT, BOJOKOHHAs OITHKA, COJTHEYHAs
Oatapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoenune yueOHOro mnpeamera «®duszukay Ha YpPOBHE CpEAHEro OOIIEero
oOpa3zoBaHusi (0a30BbIi ypOBEHB) JOHKHO OOECHEYUTh JOCTHKEHHUE CIICIYIONINUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHoro mnpenmera «Dduszuka» HAOMKHBI
OTpakaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaIONMIMXCA  PYKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTpPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIUX TPATUITMOHHBIM
[IEHHOCTSIM POCCHUHCKOrOo OOIleCcTBa, paCIIMPEHUE MKU3HEHHOTO OIbITa U OIbITa
JNEATEIBHOCTH B IPOLIECCE peajv3aldd OCHOBHBIX HAIpPaBJIICHUHM BOCIUTATEIbLHOU
JNEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh T'PAXKJIAHCKOW TMO3UIIMK OOYYarOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUICKOr0 OOLIECTBA;

MIPUHSATHE TPaAUITUOHHBIX 00I11eYeT0BEUECKIX TYMaHUCTHYECKUX u
JEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEPECAX TIPaxJAaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aMMOJICHCTBOBATH C COIIUATIBLHBIMU HHCTUTYTaMH B COOTBETCTBHUM C UX
GYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTh K T'YMAaHUTAPHOU U BOJIOHTEPCKOM IEATENIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSA:
c(hOpPMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UIEHTUYHOCTH, MATPUOTHU3MA;
LHEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 001acTH (PU3UKH U TEXHUKE,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YMCIIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHHUE YCTOMYHNBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS
HCTETHYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasi 3CTETHKY HAYYHOI'O TBOPUYECTBA,
IPUCYILETrO (PU3NIECKOM HAYKE;
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5) TpyA0BOT0 BOCTIMTAHUS:

MHTEpPEC K pa3IuyHbIM cepaM NnpodeccHoHaNbHON JEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3HMKON U TEXHHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oymyrein
npo(eccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 0071aCTH (PU3UKU
Ha NPOTSHKEHUU BCEH JKU3HY;

6) 3K0JI0rH4eCKOr0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTH SKOJIOTUYECKOM KYJIBTYPbl, 0OCO3HAHUE TTI00ATBHOTO XapaKkTepa
AKOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHUE M OCYILIECTBJICHHUE JICCTBUN B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA;

Pacummpenue onbiTa AESTENBHOCTH HKOJOTMYECKON HAINpPaBIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3NUUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(U3MKM ~ OCYIIECTBIATh  NPOEKTHYIO U  HMCCIEIOBATENbCKYID  JIESITEIBHOCTh
UHAUBUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble Jloruyeckue 1eicTBUsA:

CaMOCTOSTENEHO (POPMYJIMPOBATh U AKTYaJM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

OTIpENENATh IS ACATEIbHOCTH, 33/1aBaTh TapaMeTPbl U KPUTEPUHU UX JTOCTHIKECHHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TMPOTUBOPEUYHUS B PACCMATPUBAEMBIX (DU3MUECKUX
SIBIICHUSIX

pa3pabaThiBaTh IUIAH peUIEHUs NPoOJeMbl C Yy4€TOM aHalM3a HWMEIOIINXCS
MaTepHaTbHBIX 1 HEMATePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JICSITCIIBHOCTh, OIICHHUBATH COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIICJCTBUN JESTEIHHOCTH;

KOOPJIMHUPOBATh W BBITIOJHATH pabOTy B YCIOBUSAX pPEaIbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJIEM.

Ba3oBrbIe HcciienoBaTeIbcKue JeHCTBUS.

BJIQJICTh HAYYHOW TEPMHUHOJOTHUEHW, KIIOUYEBBIMU TOHATHUSMU M METOJAMU
duznyecKoil HayKu;

BJIaJCTh HAaBBIKAMH y4e€OHO-MCCIIEIOBATEILCKOM UM TIPOCKTHOM JEeATEIHHOCTH
B oOsactu (PU3MKH, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY
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METO/IOB pelIeHus 3a7au (U3NIECKOTr0 COAEeP KaHus, IPUMEHEHUIO PAa3IUYHBIX METOJIOB
MO3HAHUS;

BIAJCTh BUJAMH JICATEIBHOCTH IO TIIOJIYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpETALNH, TPEoOPa30BaHUIO U PUMEHEHHUIO B Pa3IUYHBIX YUEOHBIX CHUTYAIHUIX,
B TOM YHCJIE TIPHU CO3JaHUH YY€OHBIX IPOEKTOB B 001acTH (DU3UKH;

BBISIBIISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 33]1a4y, BHIBUTATh
TUIOTE3Y €€ PelIeHUs, HaXOUTh apTyMEHTHI 7Sl JJOKa3aTelIbCTBAa CBOMX YTBEP)KIICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 33aJa4d PEe3yNIbTaThbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U  (GOpPMYJIHpOBaTh COOCTBEHHbIE 3aJaud B  00pa30BaTEIbHOM
JESITEIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3HKY;

JaBaTh OIICHKY HOBBIM CHUTYallUsM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

YyMETh TEPEHOCUTh 3HaHWUSA 10 (U3UKEe B  MPAKTHYECKYI0  00IacThb
KU3HEIEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OpUrHHAJIbHBIE [TOIXO0/Ibl U PELLICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIQZIETh HABBIKAMHU TMOJy4YeHUs HUHGOOpMAUMU (PU3UYECKOrO  COJAEpKAHUS
U3 HUCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOHUCK, aHaJu3,
CUCTEMATH3ALMI0 M HWHTEPOpPETAlMI0 HHPOPMALMH PAa3IUYHBIX BUAOB U (HopM
IPEJICTaBJICHHUS;

OLIEHHBATH JIOCTOBEPHOCTH MH(OpMaIUH;

UCIOJb30BaTh CPENCTBa MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pCIICHUH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX ¥ OPTraHW3alMOHHBIX 3ajad
c coOmoacHueM TpeOOBaHUM SPrOHOMHMKHM, TEXHUKH OC30MAaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OSTHYECKHMX HOPM, HOPM HH(OpPMALMOHHOU
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMUHBIX (opmaTax c yuy€ToMm
Ha3HAuYeHUd HUHPOpPMALMU W UEJIEBOM ayJauTOpHUH, BBHIOMpAs ONTUMAIIbHYIO (opmy
IPEICTaBIICHUS U BU3yaJIn3aliu.

KOMMyHPlKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHﬂ:
OCYIIECTBIIATH OOIIEHNEe HA YpOKax (PM3UKU U BO BHE-YPOUHOU JACATEIHHOCTH;
pacrio3HaBaTh NPEANOChUIKA KOH(MIUKTHBIX CUTYAllUd U CMATYATh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOX TOUYKY 3PEHHUS C UCITOIb30BAHUEM S3bIKOBBIX
CPENCTB;
MMOHUMATh U UCTIOH30BATh MMPEUMYIIECTBA KOMaHTHOW W MHIUBHUIYAILHON paOOTHI,
BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JICCTBUH C YIETOM OOIITUX UHTEPECOB,
Y BO3MOKHOCTEH KaXJI0T0 WICHA KOJUIEKTHBA;
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OPUHUMATh L€ COBMECTHOM JESITENIbHOCTH, OPTaHU30BbIBATh U KOOPJUHUPOBATD
JEUCTBUA O €€ JOCTUXKEHHUIO: COCTABJIATH IJIaH JIEUCTBUM, pacipeesTh POJI C YUETOM
MHEHUH y4aCTHUKOB, O0CYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh  HOBbIE MPOEKTHI, OIEHWBATh UJAEU C TMO3UIMA HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITH MTO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMUHBIX CUTYaIUSX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

PeryjisiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe JeHCTBUA
Camoopranuzanus:

CaMOCTOSTENIbHO OCYILIECTBIIATh TO3HABATENIbHYIO AESITENBHOCTD B 00J1aCTH (PU3UKU
M aCTPOHOMHH, BBISABJIATH NPOOJEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSATENIbHO COCTaBIIATh IUJIaH PEUIEHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1aY,
IUIaH BBIMOJIHEHUS MPaKTUUYECKOM paboThl € y4y€TOM HMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHUM;

JaBaTh OLICHKY HOBBIM CHTYAaIlUsIM;

paclIMpATh paMKH y4eOHOI0 IpeIMETa HAa OCHOBE JINYHBIX MNPEAIOYTEHHI;

JienaTh OCO3HAHHBIN BBIOOP, ApTyMEHTUPOBATH €r0, OpaTh Ha €0l OTBETCTBEHHOCTh
3a pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIIMU B 00JacTU (PU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIUOHAIbHBIN HHTE/UIEKT:

aBaTh OLIEHKY HOBBIM CHUTyalldsiM, BHOCHUTb KOPPEKTHBBI B JAESTEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJITATOB LIEJISIM;

BJIQJIETh HAaBBbIKAMU TMO3HABATEIBLHON peQIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIB30BaTh MPUEMBI peIICKCUU TSl OLICHKU CUTYyalld, BhIOOpa BEPHOTO
pelieHus;

YMEThH OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS IO UX CHUKEHHUIO;

MPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX P aHATIU3€E PE3YIbTATOB ACSATEILHOCTH;

MPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

PUHUMATh MOTUBBI U apTYMEHTHI APYTHUX MIPU aHAIU3E PE3YJIbTATOB JEATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporecce I0OCTHXKEHHS JUYHOCTHBIX pE3YJIbTATOB OCBOCHHSI MPOTPAMMBbI
mo (Qusnuke IS YPOBHS CpEIHEro oO0mero oOpa3oBaHusi y 0O0yJarouuxcs
COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN HUHTEJUICKT, peAnoararoni
c(OPMHUPOBAHHOCTb:
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CaMOCO3HAHHs, BKJIIOYAIONIEr0 CIOCOOHOCTh ITOHMMAaTh CBOE HSMOIIMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOM 3MOIIMOHAIBHOM chephl, OBITH
yBEpPEHHBIM B ceO¢;

CaMOpETyJIMPOBAHUSA, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTbH 3a CBOE MOBEJICHUE, CIIOCOOHOCTH a/IallTUPOBATHCS K IMOI[UOHATBHBIM
WU3MEHEHHUSIM U TIPOSIBIIATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTHKEHHUIO LIEJIU U
yCIIEXy, ONTHMHU3M, HWHHUIMATABHOCTb, YMEHHE JCHCTBOBATh, HCXOHSl M3 CBOHUX
BO3MOKHOCTEM;

SMITATHH, BKIIOYAIOIIEH CHOCOOHOCTh ITOHMMAThL SMOLMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €T0 MPHU OCYIIECTBICHUM OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
COIIEPEIKUBAHUIO;

COITMAJILHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiiaTb KOHMIUKTHI.

HHPEAMETHBIE PE3YJIbTATDBI

K koHny oOyuyenuss B 10 kjacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPakaTh COPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

JEMOHCTPUPOBaTh Ha MpPUMEPAaX poJib U MecTo (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPAa, B pPAa3BUTUM COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTMH, B PAKTUYECKON IEATEIIBHOCTH JIFOIEH;

YUUTBIBATH  TPAHULBI NPUMEHEHUS  U3YYEHHBIX  (PU3MYECKUX  MOJEIIECH:
MaTepuaibHas TOYKa, WMHEpLMajbHas cucTeMa OTCu€Ta, aOCOJIIOTHO TBEPJIOE TEIO,
WJICAUTbHBIA Ta3, MOAEIW CTPOCHMSI Ta30B, XKUJKOCTEHW W TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelIeHnr GU3NYECKUX 3a/1a4;

pacno3HaBaTth (pU3MUYECKHE SBICHUS (TIPOIECCh) W OOBICHATH WX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOEHHUs BELIECTBA U
JNEKTPOAUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE IPSAMOJIMHENHOE BUKECHMUE,
CBOOOJHOE TMAaJICHUE TeJ, IBWKEHHUE IO OKPY>KHOCTHU, HWHEPIMS, B3aUMOJECHCTBUE
ten, auddy3us, OpOyHOBCKOE HBWXEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX Tel,
U3MEHEeHHe O00bEéMa TeN MpU HarpeBaHuU (OXJAXKIEHUH), TEIUIOBOE pPAaBHOBECHE,
UCIIapEHNE, KOHAEHCALNsI, TIIaBJICHUE, KPUCTAJUIN3alMsl, KUIIEHUE, BIAKHOCTh BO3/1yXa,
MOBBIIICHUE [1aBJICHUS Ta3a NpPH €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXIY
IIapaMeTpaMM COCTOSIHHS Ta3a B M30IPOLIECCaxX, IEKTpU3ALUs Tell, B3aUMOICHCTBUE
3apsJI0B;

ONHUCHIBATh MEXAaHUYECKOE JBI)KEHUE, HCIONb3ys (PU3UUECKHe BEITUYHMHBIL:
KOOpJAWHATA, IMyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHNE, Macca Teja, CUIIA, UMITYJIbC
TeNa, KUHETHUYeCKas JHEeprusi, IOTeHIMalbHAs >SHEpPrus, MexaHudeckas pabora,
MEXaHM4YeCKas MOIIHOCTh; NP OMUCAHUM MPABUIBLHO TPAKTOBaTh (PU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIIMYMH, HMX O0O3HAYEHUS M E€JUHUIBI, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BEJIMUYUHAMU;

25



ONMCBIBATh U3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SBJICHUSI, UCIIOJB3YS
(¢u3nyecKkue BeTWYUHBI: JIaBJICHUE Ta3a, TEMIEpaTypa, CPEAHsSI KHHETUYEeCKasi SHEePTus
Xa0THUYECKOrO0 JBWIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4YHAs CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSI 3HEPrus, pabdora rasza, Ko3(Q(QUIUEHT IOJIE3HOrO
JCHCTBHS TEIJIOBOTO JBUTATENS; MPU OMHCAHUU TMPABHIBHO TPAKTOBATh (PU3UUYECKUIN
CMBICT MCHOJIb3YEMBIX BEJIUYMH, UX OOO03HAYEHMs] U €AUHMIIBI, HAXOAUTHb (POPMYJIBI,
CBSI3bIBAIOIIME JIAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIMUMHAM;

ONKCHIBATh HM3YYECHHBIE 3JIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JIIEKTPHUYECKHE
ABJIEHUSL (IIPOLIECCHI), HUCHOJIb3Ys (PU3MUECKUE BEJIIMYMHBL: BJIEKTPUUYECKUN 3apsf,
ANEKTPUYECKOE TM0J€, HANPSKEHHOCTh NOJIA, MOTEHIMAN, Pa3HOCTh MOTEHIHAJIOB;
[P OMMCAHUHU [IPaBUIIBHO TPAKTOBATh (PM3UUYECKUN CMBICIT UCTIOIb3YyEMbIX BEJIMYUH, UX
0003HAaYEHUs U €AUHUIIBL, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTHUMH BEJIMYNHAMY;

aHAJIM3UPOBATh (PU3NUECKHE TPOLIECCHI U SIBICHUS, UCTIOIb3Ys PUINUECKUE 3aKOHbI
U TPUHLUIIBL: 3aKOH BcemupHoro tsarorenus, [, II m III 3axkonel HproToHa, 3akoH
COXpPAaHEHUS MEXAHWYECKOW OHEPIruH, 3aKOH COXPAHEHHsS MMIIYJIbCA, HPUHLIUI
CYNEpNO3ULMA CWJI, TMPUHLMI PABHONPABHS HWHEPIHUANbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeIHEell KHHETUYECKOW SHEpPruu TEIUIOBOTO JABMXKEHUS MOJIEKYJT C aOCOIIOTHOU
TEMIIEpaTypoil, MEpPBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsaa, 3akoH KynoHa, mpu 3ToM paziuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BBIPAKEHHUE U YCIIOBUA (TPAaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHIMIBI JACHCTBUS MAIlMH, TPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pasziuyarh YCIOBUS HX 0O€30MacHOr0 HCHOJIb30BAaHUS B IOBCEIHEBHOI
KU3HU;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PM3UUECKUX SBJICHUN U MPOIIECCOB
C HUCMOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEpPEHUH, IpU 3TOM (HOPMYIUPOBATH
npobsieMy/3aadyy M THUIOTE3y Y4eOHOro »HKCIEPUMEHTa, COOupaTh YCTAHOBKY
U3 IPEJIOKEHHOT0 000PYAOBaHNUS, IPOBOJAUTD OMBIT U (POPMYITUPOBATH BHIBOJIBL;

OCYIIECTBIIST MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BBIOMpPATh ONTHUMAJBHBIA CHOCOO0 H3MEPEHMS] U HCIOJIb30BaTh H3BECTHBIE METOMbI
OLICHKU MOTPEMIHOCTEN U3MEPEHHN;

MCCIIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKUMH BEIMUMHAMU C HCIIOJIb30BAaHUEM
NPSIMBIX U3MEpPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATh PE3yJIbTaThl
MOJIYYEHHOW 3aBUCHUMOCTU (PU3MUECKUX BEJIMYMH B BHUJE TaOMUL U TpadHKOB, JENaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIEeI0BAHMUS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a P MPOBEACHNUN UCCIICIOBAHUN B paMKax
y4eOHOTO 3KCIEpUMEHTa, y4eOHO-HCCIIEIOBATENbCKON M MPOEKTHOW AEeSTENbHOCTU
C MCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYIOBAHUS;

pemarh pacyéTHbIE 33Jaud C SBHO 3aJaHHON (U3NYECKON MOJEINBIO, HCHOIb3Ys
(u3nyeckue 3aKOHbl M NPUHLUIBI, HA OCHOBE aHajIM3a YCJIOBMS 3aJaud BbIOMpPATh
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(Gu3NYECKyI0 MOJEJb, BBIICHATh (U3NUYECKUE BETUYMHBI U (HOPMYIIbI, HEOOXOANMbIE
11 €€ peleHusl, MPOBOJUTH PaCcUEThI M OIICHUBATh PEajIbHOCTh MOYUYEHHOTO 3HAYCHHUS
(u3nUecKoil BETUUNHBL;

pemiaTh KaueCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTUMECKU HEMPOTUBOPEUHUBYIO
[ETMOoYKy pAacCyKICHUH C ONOpOl Ha HU3yYeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU U
bus3ndecKue SBICHUS;

MCIIONIb30BaTh MpPH pEHIeHHH Y4eOHBIX 3a/ad COBpEeMEHHbIE HH(OPMAalMOHHBIE
TEXHOJIOTUM JJISi TIOMCKAa, CTPYKTYpPUPOBaHUS, WHTEPHpPETAllMA M TpPEACTaBICHUS
y4eOHOI 1 HayYHO-TIONYJISIPHON HHPOPMAIIUH, TIOTYYSHHOU 13 Pa3IMYHbIX HCTOUHUKOB,
KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OPUBOJAUTH MPHUMEPHl BKJIAJa POCCUHCKUX M 3apyOeXKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, OOBICHEHNE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B TOBCEJHEBHOW KU3HU
g obecriedeHuss 0€30MacHOCTU MpU OOpallleHUH C MpUOOpaMU M TEXHUYECKUMHU
yCTPOMCTBAMHM, ISl COXPAHEHUS 370POBbSI U COOJIIOJEHUS HOPM 3KOJOTHYECKOIrO
MIOBEJICHUS B OKPYKAlOIIeH cpene;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy TpyNIbl, palHOHATBHO pacHpenessiTh OOS3aHHOCTH U IUTAHUPOBATH
JESTeIbBHOCTh B HECTAaHAAPTHBIX CHUTyalUsX, aJ€KBAaTHO OLEHUBATh BKJIAJ KaXKIOTO
U3 YYaCTHUKOB TPYIIIbI B pELICHUE pacCMaTPUBAEMOM MPOOIIEMBI.

K xonny obyuenuss B 11 kjiacce mpeaMeTHbIE pe3ysibTaThl HA 0Aa30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

JEMOHCTPUPOBaTh Ha MpuUMepax pojib U MecTo (u3uKkud B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPAa, B pPAa3BUTUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTMH, B IIPAKTUYECKOM JEATENBHOCTH JIOJEH, ILENOCTHOCTh W E€IUHCTBO
(u3HUecKoil KapTUHBI MUPA;

YUHUTBIBATH TPAHUIbl IPUMEHEHHUS W3YUYEHHBIX (PU3NYECKUX MOJENEH: TOUECUHBIN
ANEKTPUYECKUH 3apsij, Jyd CBETa, TOYEUHbI UCTOUYHUK CBETA, SAE€pHAst MOJEIb aTOMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MPH pelIeHrnr (U3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKHE SBICHUS (MPOLECCh) U OOBICHATH HMX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKM W KBAHTOBOM (PU3MKH: 3JIEKTpUYECKash MPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBUS TOKa, B3aMMOJICHCTBUE
MarHuTOB, 3JEKTPOMArHUTHAs WHIYKUHUS, JEHCTBUE MArHUTHOIO TMOJISI Ha MPOBOJHUK
C TOKOM M JBWXKYIIUWCS 3apsll, DBJIEKTPOMArHUTHBIE KOJeOaHUsS U  BOJIHBI,
NPSIMOJIMHEMHOE paclpOCTpaHEHUE CBETa, OTPaXKEeHHE, MPeIOMIICHUE, UHTEpPepeHIIus,
mudpakius W TOJSPU3ALUS CBETA, JUCIEPCUS CBETa, (POTOAIEKTpUUecKuit 3ddext
(boToaddexT), cBeToBOe AaBicHHWE, BO3HHKHOBEHHE JIMHEHYATOTrO CIIEKTpa aTroMa
BOJIOPO/1a, €CTECTBEHHASI U HCKYCCTBEHHAS PaJIMOAKTUBHOCTb;
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ONUCHIBATh HW3YYEHHBIE CBOMICTBa BelleCTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHUE, JEKTPUUYECKYIO MPOBOJAUMOCTh PAa3IUYHBIX CPEN) U 3JIEKTPOMArHUTHbBIC
ABJIEHUS (IIPOIECCHI), UCTIONB3YSd (PU3NUECKUE BEIMUMHBL: SIEKTPUUECKUNA 3apsii, CUiia
TOKa, DJEKTPUUECKOE HANpPSIKEHHE, JJIEKTPUYECKOE CONPOTHBICHHUE, PAa3HOCTh
MOTEHIIMAJIOB, JIEKTPOJIBIKYIIAs CHiia, paboTa TOKa, MHIYKIIMS MarHUTHOTO MOJIs, CUJIa
Awmnepa, cwia JlopeHla, MHIyKTUBHOCTb KaTyIIKH, JHEPIHsl 3JIEKTPUYECKOTO U
MarHUTHOTO IOJIEH, IEPUOJI U YacTOTa KoJeOaHui B KoJeOaTeIbHOM KOHTYpE, 3apsia U
CHJIa TOKa B TPOIECCe TapMOHHYECKHUX 3JIEKTPOMArHUTHBIX KoseOaHuil, (hokycHoe
paccTosiHME W ONTHYECKas CHUJAa JIMH3bl, NPU ONHMCAHUU MPABUJIBHO TPAKTOBATH
(U3NYECKUI CMBICI UCTIONIB3YEMbIX BEJIMYMH, UX 0003HAYCHHS U €IWHUIIBI, YKA3bIBATh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMU BEIMYNHAMU;

OINUCHIBAaTh U3yYEHHbIE KBAHTOBBIE SIBIICHUS U MPOLIECCHI, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U YACTOTA CBETA, SHEPTUs
U UMITYJIbC (POTOHA, IEPHUOJ] ITOJIypaciiaa, SHEPTUS CBSI3U aTOMHBIX JI€p, IPU OTIMUCAaHUU
MPaBUJILHO TPAKTOBATh (PU3UUECKUI CMBICI HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUYCHHUS U
€AVHUIBI, YKa3blBaTh (HOPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3UUYECKYI0 BEIHYHUHY
C IpyTUMU BEJIMYMHAMU, BBIYUCIIATH 3HaUeHHE (PU3MUECKON BEJIMUMHBI,

aHAJIU3UPOBATh (PUBHUYECKHE MPOLIECCHI U SIBJICHUS, UCTIOJIb3YS (PU3NYECKUE 3aKOHBI
U IPUHIUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEIBHOTO U MAPAJUIEIBHOTO COEAMHEHUS
IIPOBOAHUKOB, 3aKOH J[xkoyns—J/IeHnma, 3aKOH AIEKTPOMAarHUTHOM WHIYKIMH, 3aKOH
MPSAMOJIMHEMHOTO PACIpPOCTPAHEHUS] CBETA, 3aKOHbI OTPAKEHUSA CBETa, 3aKOHbI
IpEJIOMJICHUSI CBETa, ypaBHeHUE OWHINTEeHA 1isi doTtorddexTa, 3aKOH COXpPAHCHUS
SHEPIUuU, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPAaHEHHUs AIIEKTPHUUECKOro 3apsna,
3aKOH COXpPAHEHUsI MaCCOBOI'0 YMCIIA, TOCTYJIaThl bopa, 3aKk0H paguoakTUBHOIO pacnana,
OpU STOM pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U yCIIOBUA (TpaHUILIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpENENATh HaIPaBICHUE BEKTOpAa WHIAYKLIWHW MAarHUTHOTO IIOJS IPOBOJHUKA
C TOKOM, cuJibl Ammnepa u cuibl JlopeHua;

CTPOUTh M OINHCHIBATh M300paKEHUE, CO3/1aBAEMOE IIOCKUM 3€pPKaJIOM, TOHKOU
JINH301;

BBITMOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3NUYECKUX SIBJICHHUN U MPOLIECCOB
C HCIIOJIb30BAHUEM IMPSAMBIX, U KOCBEHHBIX HM3MEpPEHHUM: MpU 3TOM (OPMYIUPOBATH
npoOjieMy/3aady M TUMOTE3y Y4eOHOro DKCIEPUMEHTa, COOMpaTh YCTaHOBKY
U3 MPEAI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD ONBIT U (POPMYITHUPOBATH BHIBOJIBL;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO M3MEPEHHS U HCIOJIb30BATh H3BECTHBIE METOJIBI
OLICHKU ITOTPELIHOCTEN U3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C MCIOJIb30BAHUEM MPSMbIX
M3MEpPEHUIl: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH peE3yJbTaThl
MOJIYYEHHOW 3aBUCHUMOCTU (PU3MUYECKUX BEJIMYMH B BUJE TaOMUIl U TpaduKoOB, IenaTh
BBIBOJIbI 10 pE3YyJIbTaTaM MUCCIEAOBAHMS;
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coOmro1aTh IpaBuiIa 0€30MacHOTO TpyAa MPU NPOBEICHUU UCCIIEIOBAHUN B paMKax
y4eOHOTO 3KCIEpPUMEHTa, y4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOU ESITeIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U J1a0OpaTOPHOro 000PYI0BAHMUS;

pemaTh pacy€THbIC 3a/lauyd C SIBHO 33JaHHOM (PU3MYECKOM MOJIENBIO, UCIOJNIb3Ys
¢u3nyueckrue 3aKOHbI W TMPUHIUIBI, HAa OCHOBE aHajIW3a YCJIOBHS 3aJaydl BbIOUpATh
(Gu3nYECKyI0 MOJEIb, BBIACIATH (PU3NUECKUE BEIUYMHBI U (HOPMYIIbI, HEOOXOIUMBIE IS
e€ pemieHus, MPOBOJUTh PACUEThl M OIICHUBATH PEAJbHOCThH IMOIYYEHHOTO 3HAYCHMUS
(U3HYECKON BEIIMYUHBI,

pemarh KayeCTBEHHBIC 3aJaud: BBICTPAaWBaTh JIOTHUYECKH HEMPOTUBOPECUUBYIO
LEMOYKY pPAacCyXICHHH C OMOpod Ha W3YYCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U
buzndecKue SBICHUS;

WCIIONIb30BaTh TMPH PEIICHHH YYEeOHBIX 3aJad4 COBpPEMEHHBbIE WH(GOPMAIIMOHHBIC
TEXHOJIOTUU ISl TIOWCKA, CTPYKTYPUPOBAHUS, HMHTEPIIPETAIMU U MPeACTaBICHUS
y4eOHOI ¥ HayYHO-TIOMYJISIPHON HH(OPMALINH, TOTYICHHON U3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIN3UPOBATH MOTydyaeMyr0 HHPOPMAITHIO;

OOBSACHATh NMPUHIIMUIBI JEHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS X O€30MAaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

OPUBOJUTH TPUMEPHl BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

WCIIONIb30BaTh TEOPETHUECKHE 3HaHWsA 10 (U3MKEe B TIOBCETHEBHOW JKU3HU
uisl obecnieyeHus: 0e30MacHOCTH MpH OOpallleHHH ¢ NpuOopaMyd M TEXHHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3I0POBbsI U COOJIIOJEHUS HOPM 3KOJOTHYECKOIrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJie;

paboTaTh B TPYMIE C BHIMOTHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, TUTAHUPOBATh
paboTy Tpymmbl, palMoOHATBHO pacHpenessiTh OOS3aHHOCTH H  IUTAHUPOBATH
JESTENIbHOCTh B HECTAHIAPTHBIX CHUTYaIMsAX, aJEeKBAaTHO OLIEHWBATh BKJIAJ Ka)XIOTO
U3 YYaCTHUKOB TPYIIIbI B pELICHUE pacCMaTPUBAEMOM MPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE!

denepanbHas padboyas nporpamma | Pusnka. 10—-11 kiaccel (6a30BbIi YPOBEHD)

10 KJIACC
HanmenoBanue
No OCHOBHBIE BU/IBI 1€ATEILHOCTH
i pa3/iesioB U TEM [IporpammHoOe conepxkanue S
y4eOHOro npeaMera i

Pa3ue.11 1. ®usuka n METOAbI HAYYHOI'O MO3H

aHuA

1.1 | ®usuka u MeTObI 2 ®Pu3nka — HayKa O IPUPOJIE. N3ydyeHne HayqHbIX (3MIIUPUUECKUX U
HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bl TO3HAHUS TEOPETHUYECKUX) METO/I0OB ITO3HAHHUS
OKPY’KaIOILET0 MUPA. OKPYarOILEro MUpa.
Pons 3xkcniepumenTa u teopun OOcy:x1eHne rpaHull IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS PUPO/IBI. (bU3MYECKUX 3aKOHOB U TEOPUH.
DOKCNEepUMEHT B (PUBHKE. PaGoTa B rpymme mo noaroToBke
MopenupoBanue GU3MUIECKUX KOPOTKHUX COOOIIEHU O POJIK U MECTE
SABJIEHUN U IpoueccoB. Hayunbie (U3UKY B HayKe U B MPAKTUYECKOU
runotres3sl. Pu3nuecKue 3aKOHbI U JESATEIbHOCTH JIFOIEH.
TeopuH. [ paHULIBI IPUMEHUMOCTH JleMoHCTpalus aHAJIOTOBBIX U
¢usnueckux 3akoHOB. [IpuHIUN IU(POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX IATYUKOB.
Ponb 1 mecTo puzuku OcBoeHue OCHOBHBIX MPUEMOB PaOOTHI
B (hopMUpOBaHUH COBPEMEHHOM ¢ mudpoBoii Jaboparopueii mo Gpusnke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH
Wroro 1o pazaeny 2

! Tlpn paspabotke paboueii mporpaMMbl B TEMATHYECKOM ILUIAHUPOBAHMH JIOJUKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJB30BAHMS JJIEKTPOHHBIX (LM(pPOBBIX)

00pa3oBaTeIbHBIX PECYPCOB, SBIISIONIMXCS YUeOHO-METOANICCKUMHU MaTepUallaMHt, COJICpPIKaHHEe KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUH.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENIBHOCTh MEXAHUYECKOTO
nekeHus. Cucrema oTcyéTa.
Tpaexropus.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHAIbHOM TOUYKH,
UX TIPOCKIIUUA HA OCU CUCTEMBI
koopauHat. CiioxeHue
MEPEMEIICHHUH U CII0KEHUE
CKOpPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
nepeMeIleHHs] MaTepUAIbHOU TOUKH
OT BPEMEHH.

CBobOogHOe nageHue. Y ckopeHue
CBOOOTHOTO TA/ICHMS.
KpuBonuneiHoe 1BUXEHHUE.
JIBrKeHHne MaTepraibHOM TOYKHU
10 OKPYKHOCTH C ITOCTOSTHHOM 110
MOJIYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon u yactota oOparieHus.
[eHTpOCTpEMUTENIBHOE YCKOPEHHUE.
TexHuyeckue ycTporcTa u

[IpoBeneHne FKCIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOMJEHHBIMU TEJIOM

32 [10CJIEA0BATENIbHBIE PABHBIE
MPOMEKYTKHA BPEMEHU MIPU
PAaBHOYCKOPEHHOM JBUKEHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEA,
OpOIIEHHOTO TOPU3OHTAIIBHO.
OOBbsicHEeHNE OCHOBHBIX TPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
yCJIOBUHM WX O€301M1aCHOTO
UCITOJIb30BAHUS B IIOBCEIHEBHOM
YKU3HU.

Pemenune pacu€THbIX 3a1a4 C IBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYT
KHHEMAaTHUKH.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJINYMH OT BPEMEHHU

JUJ1s. PABHOMEPHOTO
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IIPAaKTUYECKOE IPUMEHEHHUE:
CIIUJIOMETP, ABUKECHHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE IIEpeIadn

Y PaBHOYCKOPEHHOTO NPSIMOJIMHENHOTO
JIBUKCHUS.

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
KU3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE NPSMOJIMHENHOE
JBUKEHHE, CBOOOAHOE Ma/IeHuE Tell,
JBH>KEHUE TT0 OKPYKHOCTH.
Onrcanne MEXaHUYECKOTO IBUKEHUS
C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: KOOPJNHATA, ITyTh,
[IEPEMELIEHHUE, CKOPOCTh, YCKOPEHHUE.
PaboTa B rpynmnax npu njiaHupoBaHUH,
MIPOBEACHUN U UHTEPIIPETALIUU
PEe3yJbTaTOB OIBITOB U aHAJIN3E
JOTIOJTHUTENIBHBIX NCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JInHamuKa

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. llepBpiit 3akoH HeroTOHA.
NuepruanbHbie CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
CyIEepnO3uLINKU CUl. BTOpoii 3aKoH

HrroToHa 111 MaTeprualibHOM TOUYKH.

Tpernii 3akoH Hprotona

JUIL MATEPUAIIBHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTEHHUS.
Cuna Tsoxectu. [lepBas
KOCMHYECKast CKOPOCTb.

CpaBHeHUE Macc B3aUMOJICHCTBYIOIIUX
TeJL.

N3ydeHne 3aBUCUMOCTH CHUJIBI
YOPYTOCTH OT iepopmaIu; CpaBHEHHE
CHWJI TPEHHUS TTOKOsI, KAUCHUS U
CKOJIbYKCHHS.

OOBsicCHEHHE HEBECOMOCTH.
[IpoBenenue 3xcniepumMeHTa:
HCCIIEIOBAHUE 3aBUCUMOCTH CHUII
YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE
U pe3MHOBOM 00pa3sIle, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (Mokos,
CKOJIb)KEHUS, KAUEHHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuta TpeHUs CKOJIBKEHUS U CUIIA
TpeHus nokos. Koappuuuent
TpeHus. Cuia COnpOTHUBIICHUS
IIPY IBH>KEHHUH TEJIa B )KUIKOCTH
WJIU Ta3e.

ITocTynarensHOE U BpalaTenbHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIIBI OTHOCUTEIBHO OCH
BpameHus. [neqyo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.
TexHuyeckue ycTporcTa u
IPaKTUYECKOE TPUMEHEHUE:
NOJIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedhopmalum; N3y4eHue IBHKCHHUS
Opycka 1o HaKJIOHHOM TJII0CKOCTH;
UCCJIEIOBAHKE YCIOBUN PABHOBECHUS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpAIICHUS.

OOBsicHEHUE 0COOCHHOCTEM
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO IBHYKCHUS,
CBOOOJTHOTO TAJICHUS TE, TBUKEHUS
M0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
Hprotona, 3aKkoHa BCEMUPHOTO
TATOTEHUS.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JEHCTBHS TTOIIIMITHUKOB U UX
MPaKTUYECKOTO MTPUMEHEHUSI.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIX 33124 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKHU.

PacniosnaBanue Gpu3nUeCcKuX SIBICHUIM
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEH
’KU3HH: MHEPIINSI, B3AUMO/ICHCTBHE TEJI.
AHanu3 Qu3nYecKux mporeccoB u
SBJICHUM C UCIIOIb30BAHUEM 3aKOHOB U
MIPUHITUTIOR: 3aKOH BCEMUPHOTO
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tarorenus, |, |1 u III 3akonsr HetoTOHA,
MIPUHIINAT CYTIEPIIO3UIIAN CUJI, TTPUHIIUIT
PaBHOIIPABHOCTH MHEPIIUATBHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXPAHEHHUS B
MEXaHHKe

Nmnynec MaTepuanbHON TOUKU
(Tena), CHCTEMBI MaTepUAJIbHBIX

TOYCK. I/IMHYJ'IBC CHJIbI U U3BMCHCHUC
HMIIYJIbCa TClIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabota cuibl. MOIITHOCTD CHIIBI.
Kunetnueckas sneprus
MaTepUAIILHOU TOYKH. TeopeMa
00 U3MECHEHUU KMHETUICCKOU
SHEPTHUH.

[TorenunanbHas Y3HEPTHSL.
[TorenuunanbHas SHEPTUS YIIPYTO
neopMUPOBAHHON MPY>KUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3H MTOBEPXHOCTH 3E€MIJIH.
IloTeHnuanarHbIE U
HETNOTEHIIMAIbHbIEC CUJIBL. CBA3b
pabOThI HEMOTECHITUAIBHBIX CHII
C UI3MEHCHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXpaHEHUS] MEXaHUYECKOU
SHEPIUMu.

Yupyrue v Heynpyrue

[IpoBeneHne FKCIEpUMEHTA: U3YUEHUE
a0COJIIOTHO HEYNPYTOro yaapa

C TIOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJIEIOBAHUE
CBSI3U paOOTHI CUJIbI C UBMEHEHHEM
MEXaHUUYECKOM IHEPTUH Telia

Ha MpUMEPE PACTKEHUS PE3UHOBOTO
KTyTa.

O1eHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3HUECKUX
BEJINYMH.

Pemienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u HOpMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHUSI.

Perienne kauyecTBEHHBIX 3a7a4

C OMOPOW HA U3YUYEHHBIE B pA3Eie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3UYECKHUE SIBIICHUA.

Onucanne MEXaHUYECKOrO ABUKEHUS C
UCIIOJIb30BaHUEM (PU3NYECKUX BEJIUYUH:
UMITYJIbC T€Na, KHHETUYECKas SHEPTHs,
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CTOJIKHOBEHHUSI.

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHEHUE:
BOJIOMET, KOTIEDP, NPYKUHHBIN
MIUCTOJIET, IBUKEHUE PAKET

NOTEHIMATbHAS DHEPT UL, MEXaHUYeCKast
paboTa, MEXaHHUYECKask MOIIHOCTb.
AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXPAaHEHUSI MEXaHUYECKON SHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
JEHCTBUS U IPAKTUIECKOTO
NPUMEHEHHUS TEXHUUYECKHUX YCTPOICTB,
TaKHUX KaK: BOJOMET, KOMEp,
IIPY>KUHHBIN TUCTOJIET.

OOBbsicHEHUE ABM)KECHUS PAKET C OMIOPOH
Ha U3y4yeHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXaHUKHU.

Hcnonp3oBaHue npu NOArOTOBKE
COOOIIEHHUI O TPUMEHECHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMAILIMOHHBIX TEXHOJIOTUHN J1JIs
MOWCKA, CTPYKTYPHPOBAHMUS,
WHTEPIIPETAINN U TIPEICTABICHUS
uH(pOpMaIuU, KPUTUYECKUHN aHan3
noyiy4aemMoi uHpopMauu

[TpoBeneHne KOCBEHHBIX U3MEPEHHUIH,
HUCCIe0BaHNI 3aBUCUMOCTEN
(bu3MYECKUX BEIIMYHH, TPOBEPKA
NPEJIOKEHHBIX TUTIOTE3

Htoro no pazgeny

18
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYISIPHO-
KHHETUYECKOU TEOpUn

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU U UX OIIBITHOE 0OOCHOBAHUE.
bpoyHoBCKOE nBMXKEHHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHIl BEIISCTBA.
Mojenu cTpoeHus ra3os,
KUAJIKOCTEU U TBEPJBIX TEN U
00BsCHEHHE CBOICTB BeIlleCTBA

Ha OCHOBeE dTHUX MoJiesier. Macca n
pa3mepsl MoJieKyJl. KonnuecTBo
BemiecTra. [locrosHnas ABoraapo.
TeruioBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[Tkama remneparyp Llenscust.
Mopenp uieajaprHoro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOIO Ia3a.
AOGcoiroTHas TeMIiepaTypa Kak Mmepa
CpEHEN KNHETUYECKON DHEPTUU
TEIJIOBOTO IBUKEHUS YaCTHI] rasa.
[IIxana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akoH /lanpTona. M3ompoueccsl

[IpoBeneHne >KCIIEpUMEHTA!
OIpEJEICHUE MACChl BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEeHU1 00bEMA KOMHATBI, 1aBJICHHUS
U TEMIIEpaTyphl BO3AyXa B HEWl;
HCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
napamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEepPEHUN (PU3NUECKUX
BEJINYMH.

OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JEHUCTBUN TEpMOMETpA U OapomeTpa U
YCIIOBHUH UX O€3011aCHOTO
UCIIOJIb30BAHUS B MOBCETHEBHOM
KU3HH.

Pacnio3naBanue pusndeckux sBICHUN

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: U dy3us, OpOyHOBCKOE
JIBUKEHUE.

Ornucanue TEnIoOBbIX SABICHUN

C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: JaBJICHUE ra3a, TEMIIepaTypa,
CpEIIHSsI KWHETUYeCKast SHEPTUs
Xa0TUYECKOTO ABUKEHHS MOJIEKYI,
CpEIHEKBAIpaTUYHasi CKOPOCTh
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B UJICAIBHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIL[ECTBA.
['padmyeckoe mpencraBacHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTHYECKOE PUMEHEHHE:
TEPMOMETP, OapOMETP

MOJIEKY L.

AHanu3 pU3NYeCKUx MpoLeccoB U
sIBIICHUH ¢ ucnojb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOU SHEPTUH TEMIIOBOTO
JIBH>KCHUSI MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Peuienne pacy€THbIX 3a/1a4 C ABHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C HCTOJIb30BAHUEM OCHOBHBIX
nonoxeHuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOUN (PUBHKHU.

PaGoTa B rpymnmax npu mjiaHUpOBaHUH,
MPOBEJCHUN U UHTEPIIPETALINU
PE3YNbTATOB OIBITOB U AHAJIU3E
JIOTIOJIHUTENIbHBIX NCTOYHUKOB
uH(pOpMAaIUK 110 TEME

3.2

OCHOBBI
TEPMOTUHAMUKA

10

TepMoanHaMuyecKas CUCTEMA.
BryTtpennss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI U
CIocoObI €€ U3MEHEHHS.
KonuuectBo TemnoTsl u pabdora.
BuyTpenHsis s3Heprus 0JIHOATOMHOTO
HUIeaJIbHOro ra3a. Buabl
TEIJIONepeauu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JIyYEHHE. Y IebHAas
TEIUIOEMKOCTh BEIIIECTBA.

IIpoBeneHue dKCIIEpUMEHTA: U3MEPEHUE
YAEIBHON TENIOEMKOCTH BEIIECTBA.
OreHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

N3yuenue Mmozeneil napoBoil TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEAaKTUBHOIO IBUTATEIIs.

OOBbsicHEHNE IPUHIUIIOB AEUCTBUS U
yCJIOBUI 0€30I1aCHOTO UCIIOJIb30BaHUS
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KonuuecTBo TennoTe

IIpU TEIJIONEpeIaye.

[TonsTre 06 agabaTHOM MpoIIEcCe.
[IepBbIit 3aKOH TEPMOJIMHAMUKH.
[Iprmenenue nepBoro 3aKoHa
TEPMOJUHAMUKH K U30TPOLIECCaM.
['paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aK0H TEpMOAMHAMUKH.
HeoGpaTumMocTs nporieccon

B [IPUPOJIE.

TennoBbie MamuHbL. [ [pUHIUTIBL
NEeUCTBUS TETJIOBBIX MaIlIUH.
[TpeobpazoBanus SHEPTUU

B TEIUIOBBIX MallIMHAX.
Koadduruent nonesnoro aeiicTeus
TEIUIOBOM MallIHBI.

Hukn Kapao u ero koadpuiieHt
IIOJIE3HOIO JICUCTBUS.
DKOJIOTHYECKHE TPOOTIEMBI
TEIUIOAPHEPTETHKHU.

TexHuyeckue ycTponcTa u
MPaKTUYECKOE MPUMEHEHUE:
JBUTaTellb BHYTPEHHETO CrOPAHUs,
OBITOBOH XOJOAUIIBHUK,
KOHJULIMOHED

B ITIOBCEHEBHOM KM3HU JBUTATEIIS
BHYTPEHHETO CTOpaHusi, OBITOBOIO
XOJIOIUIIbHUKA, KOHJIUIIHOHEPA.
OnucaHue CBOMCTB TN U TEIJIOBBIX
SBJICHUM C UCIIOJIb30BAHUEM
bu3nyecKnX BEIMYUH: JaBJICHUE ra3a,
TEeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTpPEHH:ISl SHEprus, paboTa rasa.
Pelenue pacu€THbIX 3a1a4 C ABHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIPHOUM (PU3UKH U
TEPMOJIUHAMUKHU.

Pelenne kauecTBEHHBIX 33124

C ONOPOW HAa U3YUYEHHBIE B pa3IEie
«MonekynspHas pusuka u
TEPMOIMHAMMKA» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHUSL.

PaboTa B rpynnax npu aHaiuze
JIOTIOJTHUTEBHBIX UCTOYHUKOB
uH(pOpMaIUK IO TEME
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3.3

ArperaTHblie
COCTOSIHUS BEIIECTBA.
da30BbIE MEPEXO0IbI

[TapooOpa3oBaHue U KOHICHCALIHSL.
Hcnapenue u KkumneHue.
AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQYKHOCTB BO3yxa. HachIeHHbII
nap. Y aeibHas TErioTa
nmapooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEpaTypbl KMUIIEHHS OT AaBJICHUS.
TBépnoe Teno. Kpucrammueckue u
amop(HbIe Tena. AHU30TPONUS
CBOMCTB KpUCTaLIOB. JKujkue
kpuctajuibl. COBpeMEHHBIE
Marepuansl. [L1aBnenue n
KpUcTauIi3anus. Y aenbHas TenioTa
riasneHus. CyOaumarusi.
YpaBHeHUE TEIIOBOro OaiaHca.
TexHuyeckue ycTporcTa u
IPaKTUYECKOE IPUMEHEHUE:
TUTPOMETP U MICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJIyYEHHS] COBPEMEHHBIX
MaTepHalioB, B TOM YHUCIIE
HAaHOMATEPHAJIOB,

Y HAaHOTEXHOJIOTUU

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE
OTHOCUTEJIHHOM BJIa)KHOCTH BO3/yXa.
OneHka aOCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUH (PU3NIECKIX
BEJIMYHH.

N3ydeHne CBONMCTB HACHIIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJIQXKHOCTHU

Hab6nronenue kuneHus npu
MMOHMYKEHHOM JIaBJICHUU, HATPEBAHUS

U TUTABJICHUS] KPUCTAILTUYECKOTO
BEIIECTBA.

OOBsicCHEHUE TTPUHIUIIOB JICUCTBUS U
yCIIOBUI 6€30MMaCHOT0 NCIIOJIb30BaHUS

B [TIOBCETHEBHOM KMU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3ydeHne TEXHOJIOTUI NOIYyYEHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM UHCIIE
HaHOMAaTEpPHUaJoB.

Peliennie pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM YPaBHEHUS
TEIJI0BOro OanaHca.

Pelenne kayecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUe
SIBJICHUSI 110 TEME.
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Pacnio3naBanue pu3NUeCcKuX sIBICHUM
B Y4€OHBIX OMBITaX U OKPYXKAIOMIEH
KU3HH: neopmarys TBEPIBIX TE,
HarpeBaHue U OXJIAKJIEHUE Tel,
M3MEHEHHE arperaTHbIX COCTOSHUI
BEI[ECTBA U 0OBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYII MOJIEKYJIIPHON
(u3UKH.

Hcnonb3oBanre HHPOPMaIIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUH U
npecTaBIeHUs] HHOOPMaLUK TPU
MOJATOTOBKE COOOIIEHN O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMHKHN B TEXHUKE

Y TEXHOJIOTHSIX

Htoro no pazneny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DnexkTpocraTuka 10 DnekTpuzanus ten. Jinekrpudueckuil | [IpoBeneHue skcrepuMenTa: u3MepeHue

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKH,
JABJICKTPUKU U TTOJTYITPOBOJHUKH.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsa.

B3aunmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueqHsbli 2IEKTpUYECKUI
3apsi. DNEKTPUUECKOE MOJIE.

ANEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka aOCOFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYUH.

N3ydyeHne npuHIUIIOB A1EUCTBUSA
AJIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJICHCATOPA.

N3yyenue npuHUKUIIOB JCUCTBUS
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Harnpsik€HHOCTB 3JIEKTPUUECKOTO
noJist. [IpuHIuMn cynepno3unuuu
3JIEKTPUYECKUX Toseu. JInnumn
HANPsHKEHHOCTU 3JIEKTPUYECKOIO
TOJIS.

PaboTa cui 351eKTpOCTaTUYECKOTO
nons. [lorennuman. Paznocts
noreHnuanos. [IpoBogHuku u
JIUDJICKTPUKH B
AIEKTPOCTATUYECKOM TIOJIE.
JlnamexTpruyeckas IpOHULIAEMOCTb.
DnektpoéMkocTh. KoHnencarop.
DIIEKTPOEMKOCTD ILNIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsKEHHOTO KOHJIEHCaTOopa.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MTPUMEHECHHUE:!
3JIEKTPOCKOIL, AJIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONTMPOBAIbHBIN
armapar, CTpyHMHBIN IIPUHTED

U yCIIOBUM 0€30MaCHOTO MPUMEHEHUS
B IIPAKTUYECKON KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOro
MIPUHTEPA.

PaccmoTpenue hu3naecKkux OCHOBaHHMA
ANEKTPOCTATUYECKOU 3alUThI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemenue pacu€THpIX 3aa4 C ABHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OPMYJ DIIEKTPOCTATHKH.

Pelienrie kadeCTBEHHBIX 3a7a4

C OIOPOM Ha N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SABJICHUS JIEKTPOCTATUKHU.
PacnioznaBanue pusndeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
AKU3HU: DJIEKTpU3aIus Ted,
B3aMMOJICUCTBHE 3aPsI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hOpMy
AIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBICHUN

C MCTIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: JICKTPUUECKUN 3apsij,
HaIPSKEHHOCTh IEKTPUUECKOTO TMOJIA,
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MOTEHIIMAI, Pa3HOCTh IOTEHLIUAJIOB,
AJIEKTPOEMKOCT.

AHanu3 GU3NYECKUX MPOILECCOB U
SABJICHUM C UCIIOJIb30BaHUEM
bu3MYeCcKUX 3aKOHOB: 3aKOHA
COXpaHEHUS AINEKTPUIECKOT0 3aps/a,
3akoHa KyioHna.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH($OpMallUU U MOATOTOBKE COOOLIECHUI
O MPOSIBJICHUN 3aKOHOB JIEKTPOCTATUKU
B OKPY’KAIOIIEH )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3inM4HbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS DJICKTPUUECKOTO
Toka. Uctounuku Toka. Cuma Toka.
ITocTOAHHBIN TOK.

Hanpsoxenne.

3akoH OMa JiJ1g yyacTKa LeMHu.
DJIEKTPUUECKOE COPOTUBIICHHE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlociaeqoBarenbpHoOE,
napajjieabHOe, CMEIIAHHOE
COEMHEHUE MPOBOHUKOB.
Paborta snexkTpuyueckoro Toka.
3akoH /xxoyns—JIenna. MomHoCTh
ANEKTPUYECKOTO TOKA.

IIpoBeaeHUE PKCIEPUMEHTA: U3YYEHUE
CMEIIIaHHOTO COCAMHEHUS PE3UCTOPOB;
n3Mepenune JJ{C ucTtouHnka Toka v ero
BHYTPEHHETO COMPOTUBIICHUS,
HaOJII0JICHHUE JIEKTPOJIN3a.

OrneHka aOCOMIOTHBIX 1 OTHOCHUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BCJIUYHH.

OOBsICHEHHE TPUHIIMIIOB JEHCTBUS U
yCJIOBHM 0€3011acCHOTO MTPUMEHEHUS
aMIiepMeTpa, BOJIbTMETpa, peocTara,
WCTOYHUKOB TOKA,
ANEKTPOHArPEBATEIbHbBIX U
AIIEKTPOOCBETUTEIHHBIX MMPUOOPOB,
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DNeKTpoABMKYLIAas CUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISL TIOJTHOM (3aMKHYTOM )
anexTpudeckou nenu. Koporkoe
3aMBIKAHHE.

DneKTpoHHAas IPOBOAUMOCTb
TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB

OT TEMIIEPATypPHI.
CBepXIpOBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
IpUMECHasi IPOBOJUMOCTh
MOJTYyNnPOBOAHUKOB. CBOKCTBA
p—Nn-nepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI.
DNEeKTPUYECKUN TOK B PACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaH AUCCoaLmsi.

DIIEKTPOJIN3.
DJIEKTPUYECKHI TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSTEJbHBIN pa3psl.
Mounus. [1na3ma.
TexHuuyecKne ycTpomucTBa u

TEPMOMETPA CONTPOTUBIIEHUS,
BAKYYMHOT'O JI0J1a, TEPMUCTOPOB U
(hOTOpPE3UCTOPOB, OTYPOBOTHUKOBBIX
JINOJ0B, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «[locTOSTHHBIN
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
JKU3HU: SJIEKTPUYECKAs TPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JECUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBIICHUU U
IIPOLIECCOB B LIEISAX NOCTOSHHOT'O TOKA
C MCIMOJIb30BAaHNUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
MOCJIEI0OBATEIBHOTO Y APAJUIETBHOTO
COEMHEHUS POBOJIHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BELIECTB U DJICKTPUYECKHUX SIBIICHUMN

C MCTIOJIb30BaHNEM (hU3HUECKIX
BEJIMYUH: DJIEKTPUUECKUH 3apsl, CHUJIa
TOKQ, JIEKTPUYECKOE HANIPSIKEHUE,
ANEKTPUUYECKOE COMIPOTUBIICHHUE,
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IPAKTHYECKOE IPUMEHEHUE:
aMIIepMETp, BOJIBTMETP, PEOCTAT,
HMCTOYHHKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPHI U
(bOoTOpE3UCTOPHI,
HOJIYIIPOBOJHUKOBBIN AUOL,
rajibBaHuKa

pa3zHocTh noTeHuuanos, IJ1C, pabora
TOKAa, MOIIIHOCTH TOKA.

Hcnonp3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIs TTIOMCKa,
CTPYKTYPUPOBAHWSI, HHTEPIIPETAITIH U
MIPEICTABICHUS] HHPOPMAIIUU TTPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHUHT
3aKOHOB IOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

Hroro no pazgeny

22

PesepBHoe Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

HaunmeHnoBanue

No KonunuectBo OcCHOBHBIE BUJIBI IEATEIbHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxanue

/11 4acoB oOy4Jaronuxcs

y4eOHOTO0 IpeamMeTa
Paznen 1. DiaexkTpoguHaMuka
1.1 | MarauTHOe noJe. 11 [TocTOsITHHBIE MATHUTHI. [IpoBeaeHnE SKCIEPUMEHTA: U3YUCHUE

DIIEKTpOMAarHuTHas
WHTYKITAS

BzanMoaeicTBre MOCTOSTHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHuTHOM MHIYKLIUH.
[IpuHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIWU TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIWA
MarHuTHOTO MOJISI JJTUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOTHUKOB

C TOKOM.

Cuita Amnepa, e€ MoAyJb U
HampaBJICHUE.

Cuna Jlopenua, e€ MoyJb 1
HarnpasJjeHue. [[BruxkeHue
3apsIKEHHOUN YaCTHULIbI

MAarHATHOTO IOJISI KATYIIKHU C TOKOM;
WCCIIEIOBAHUE JENUCTBHS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SIBJICHUS
AIIEKTPOMArHUTHOM UHIYKIIMH.

OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEN U3MEPEHUN (PU3HUECKUX
BEJINYMH.

OObsicHEHUE IPUHLIUIIOB IEUCTBUS U
yCJIOBUI 6€3011aCHOrO MPUMEHEHUS
ITOCTOSTHHBIX MarHUTOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
VHAYKIIMOHHOM IEUH.

Pemenue pacu€THbIX 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarauTHoe nosue. NeKTPOMarHuTHA
WUHIYKLHS.

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
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B OJTHOPOJTHOM MarHUTHOM MOJIE.
Pa6oTa cuiel Jloperria.

SIBrIeHME ANEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DNeKTPOABIXKYIIAs CUJla UHIAYKIUH.
3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu apanes.

Buxpesoe aiekTpuyeckoe 1mose.
DOneKTpoABMXKYIIAs CUjla UHAYKIUU
B IIPOBOJIHUKE, IBHKYILIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM
MAarHuTHOM TIOJI€E.

IIpaBuio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHIYKIINH. DJIEKTPOIBHXKYIIIAS
CUJIa CAMOUHIYKIHUU.

DHeprus MarHUTHOTO MOJISI KaTYIIKH
C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTpoucTaa u
PaKTUYECKOE IPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPOJBUTATENb, YCKOPUTEIH
AJIEeMEHTAapHBIX YaCTHII,
WHYKIIMOHHAS M1€Yhb

ABJIEHUS TEMBI «MarHuTHOE MoJe.
DNEeKTpOMAarHUTHAs! UHTYKIIHS).
OnpeneneHue HanpaBIeHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHna.

Pacno3naBanue pusndeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
JKU3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIECTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M IBUKYIIHICS
3aps.

AHaJIN3 SJIEKTPOMATrHUTHBIX SBICHUMN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
(bU3UYECKUX BETMYHUH: WHAYKITUS
MarHUTHOIO MOJIsl, cCujia AMnepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
AHEPIUsl JIEKTPUUECKOTO 1 MATHUTHOTO
oJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHu4ecKue u
AJIEKTPOMAarHUTHbHIC
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
konebanus. ['apMoHudeckue
kojebanus. [lepuon, yactora,
aMIUIMTya U aza KojaeOaHui.
[IpyXVHHBIN MasITHUK.
MareMaTu4ecKkuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
koJiebanuil. [IpeBpamienue suepruun
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOIHBIE AJICKTPOMATrHUTHBIE
KOJIeOaHUS B UACATBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS
MEK]ly MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJICOAHUSIMH.
®opmyna ToMmcoHa. 3aKoH
COXPAHEHUS YIHEPTUH B UCATHHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasieHue o 3aTyXarommx
KoJieOaHusIX. BeIHYX1eHHbIE
MEXaHUYeCKUe KoJaeOaHus.
Pe3onanc. BeiHyX/1eHHBIE
AIIEKTPOMATrHUTHBIC KOJIeOaHMsI.
ITepeMeHHBIN TOK.
CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KoJ1e0aTeIbHON CUCTEMBI — ITEPHO/IA,
JaCTOTHI, AMIUTATYABI U (a3bl
Kosie0aHuil (MPYXKUHHBINA W/ UIn
MaTeMaTUYECKUI MasSTHHK).
Hab6nronenue 3aryxaronmx KojaeOaHuu.
HccnenoBanrie CBOMCTB BBIHYKACHHBIX
KoJe0aHu M.

Habmronenue pe3onanca.

IIpoBeneHue 3KCIEpUMEHTA:
MCCIIEIOBAaHNE 3aBUCUMOCTH MIEPHO]IA
MaJibIX KojeOaHuii rpy3a Ha HUTU

OT JIJIMHBI HUTU U MACChI IPy3a;
HCCIIEIOBAaHUE IEPEMEHHOTO TOKA

B LIETIM U3 MOCIEI0BATEIHLHO
COEIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU
U PEe3UCTOpa.

OrneHka a0COFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3UUECKUX
BEJINYUH.

OOBsiICHEHUE TPUHIIMIIOB JEHCTBUS U
yCJIOBHI 0€3011aCHOTO MTPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, TeHepaTopa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpONepeaay.

Pemienue pacu€THbIX 3a1a4 C SIBHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA M HAITPSIKCHHA.

Tpanchopmarop. [IponsBoacTso,
nepeaayda u noTpedeHue
ANEKTPUYECKON SHEPTUH.
DKOJIOTHYECKHE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

Kynberypa ucnonb3oBanus
AJIEKTPOIHEPTUU B MOBCEITHEBHOU
YKA3HU.

TexHuueckue ycTpoucTaa u
MPAKTUYECKOE NMTPUMEHCHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
ANIEKTpoIepeaayd

3aJIaHHON (PU3UUECKON MOJIEITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpPMYJI, ONTMCHIBAIOIIINX
MEXaHUYECKHE U JIEKTPOMarHUTHBIE
KOJICOaHMS.

Onucanue MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX KOJICOAHMI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: TIEPUOJ] U YACTOTa
KoJiebaHuil, aMmmutyaa u asza
KoJIeOaHUM, 3apsij ¥ cujia ToKa

B TAPMOHHYECKHUX DJICKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 33134

C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMMCHIBAIOIIINE
MEXaHUYCCKHE U DJIEKTPOMArHUTHBIC
Kosie0aHusl.

Pabora B rpymimax mpu miiaHupOBaHHH,
MIPOBEJICHAH W UHTEPIPETAIINH
PE3YNHTATOB OIBITOB, U AHATIN3E
JOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMaIUK 110 TEME

2.2

MexaHu4ecKue 1
ANIEKTPOMArHUTHbHIC
BOJIHEI

Mexanuyeckue BOJIHbBI, yCIOBUS
pacnpocrtpanenus. [lepuos.
CKOpoCTh paclipoOCTpAHEHUS U
JIMHA BOJIHBL. [lonepeunsie n

N3yuenue oOpazoBanus u
pacnpocTpaHEHUS ITONIEPEUYHBIX U
MPOJOTBHBIX BOJIH.
Habmonenue orpakeHus
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MPOJI0JIbHBIE BOJHBI.
Nutepdepenius u nudpaxiys
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. I poMKOCTB
3ByKa. Beicora Tona. TemOp 3ByKa.
DIEeKTPOMAarHUTHBIE BOJIHBI.
YcnoBus u3nydeHus
AJIEKTPOMATrHUTHBIX BOJIH. B3anMHas
opueHTanus BeKToposB E, B,

U B AJICKTPOMAarHuTHOM BOJIHE.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH:
OTpa)k€HUe, MPEJIOMIICHUE,
nossipu3anys, Judpakius,
untepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHUTHBIX BOJIH.
[Ipumenenue >1eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHITUTIBI paTUOCBS3HU U
TeneBUIcHUS. Pagnonokanus.
DIIEeKTPOMarHUTHOE 3arpsi3HEHNE
OKPYKArOIIEU CPEBI.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJTbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBAs IMarHOCTHKA

B TEXHUKE U MEAUIIMHE, pajap,

Y TIPEJIOMIICHUS, HHTep(pepeHInn 1
Tudpakiy MEXaHUYECKUX BOJIH.
HabGnronenue cBsi3u r(pOMKOCTH 3BYKa U
BBICOTHI TOHA C AMIUIUTYION U
4aCcTOTOU KOJIeOaHUM, 3BYKOBOTO
pEe30HaHca.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
MpeJIOMJIEHUE, MOISPU3aALH,
nudpakiys, “HTepdepeHIus.
N3ydenne ycioBHil U3TydeHUs
ANEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTauuu BekTopoB E, B,

U B DJICKTPOMAarHUTHOM BOJIHE.
N3ydeHune npuMeHeHns
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiICHEHUE MPUHIIMIIOB JEHCTBUS U
yCJIOBUI 0€3011acCHOTO MTPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIABTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEJIULIMHE, pajiapa,
paguonpuEMHHKA, TEJICBU30PA,
aHTeHHbl, Tenedona, CBY-meun.
Peliennie pacu€THBIX U KAYECTBEHHBIX
3a/1a4 ¢ OMOPOU HAa U3YUYEHHBIE 3aKOHBI
1 3aKOHOMEPHOCTH, OMTMCBHIBAOIIIHE
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pPagUONPUEMHHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-neup

pacrpocTpaHEHUE MEXAaHUYECKHUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne nHPOPMAITMOHHBIX
TEXHOJIOTUH JIJIsl TTIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIPETALINU U
npecTaBIeHUs HHOOpMaILIUH

MIPU MOJITOTOBKE COOOIIEHUM

00 HUCTI0IB30BaHUU DIIEKTPOMATHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B IUCKyccun

00 3JIEKTPOMArHUTHOM 3arps3HEHUU
OKPY’KarOIIEU CPEIBI.

Pabora B rpynmnax nmpu iaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pPE3YyJAbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.3

Onrtuka

10

I'eomeTprueckas onrTuka.
[IpsamosMHENTHOE pacpOCTPaHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
Otpaxenue cBeTa. 3aKOHBI
orpaxeHus csera. [loctpoenue
M300paKEeHU B MIIOCKOM 3epKalie.
IIpenomiienue cBeta. 3aKOHBI
nperoMIIeHUs cBeTa. AGCOTIOTHBIN
nokasaresnp npenomiienus. [loaHoe

N3ydenue sSBIEHHS TIOJIHOTO
BHYTPEHHETO OTPaXXEHUs, €TO
MPUMEHEHUS B CBETOBO/IE.

N3ydyenne Moaenen MUKPOCKOIIA,
TEJIECKOIIA.

ITonmydyeHue criekTpa ¢ IOMOILBIO
NPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
M3mepenne nokasaress NpeaoMIICHUs
CTEKIJIA.

HccnenoBanue CBOMCTB M300paKeHUN

50



denepanbHas padboyas nporpamma | Pusnka. 10—-11 kiaccel (6a30BbIi YPOBEHD)

BHYTPEHHEE OTPAXKEHHUE.
[IpenenbHbIN yro MoJHOTO
BHYTPEHHETO OTPAKCHHSI.
Hucnepcus ceeta. ClI0kKHBIN COCTaB
oenoro cera. L{Ber.

Cobuparolnye 1 paccenBaroIne
nuH3bl. ToHKas nuH3a. DOKyCcHOE
PacCTOSIHUE U ONTHYECKas cuila
TOHKOM JMH3bI. [locTpoeHune
M300paKEeHUI B COOMPAIONINX U
pacceuBarolux JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JlaBaeMo¢€ JIMH30MU.

[Ipenensl npUMEHUMOCTH
T€OMETPUYECKON OINTHUKH.
Bonnogas ontuka. Uurepdepenius
ceeTa. KorepeHTHbIE UCTOYHHKH.
VYcnoBust HaOMIOAECHUS MAKCUMYMOB
1 MUHHUMYMOB

B MHTEp(EPEHITMOHHON KapTHHE

OT IBYX CHH(a3HBIX KOTEPEHTHBIX
VMCTOYHUKOB.

Hudpakuums ceera. ludpakunonHas
peméTka. Y clioBre HabIOACHUS
IJIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha M (PPaKIIMOHHYIO PEIIETKY.

B JIMH3AX.
OObsicHEeHUE PUHIIUIIOB JIEUCTBUS U
yCIIOBUI 6€30MacHOT0 MPUMEHEHHUS
OYKOB, JyTibl, hOTOANIIApATa,
MPOEKIIMOHHOTO amnmnapara,
MHUKPOCKOIA, TeJIeCKONna, BOJOKOHHOMN
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MOJIAPOU/IA.

Pemienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT T€OMETPUUECKOMN ONITUKH.
[TocTpoenue u onucanue n300paxeHus,
CO37aBa€MOT0 MJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH F'€OMETPUIECKON
ONTUKHU.

Pacno3naBanue puznueckux sBICHUN
B OIBITaX W OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTpakKeHue, MPeIOMIICHHE,
uHTepdepeHus, Tudpaxius u
MOJISIPU3AIIMS CBETA, TUCTIEPCHS CBETA.
N3yuenue ycinoBuii HAOIIOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHOMN KapTHUHE
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[Tonsipuzanus cBeTa.

TexHnYeCcKne yCTpOUCTBA U
MPAKTUYECKOE IPUMEHEHUE!

OYKH, JyTa, (hoToanmnapar,
MMPOEKIMOHHBIN amapar,
MHKPOCKOTI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA,
TIOJISIPOU T

OT IBYX CHH(]a3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

VY cnoBue HaOIIOAEHUS TTIABHBIX
MaKCUMYMOB TP TIaJCHUN
MOHOXPOMATHYECKOTO CBETA

Ha TU()PaKIIMOHHYIO PEIIETKY.
AHanM3 ONTUYECKUX SBICHUMN

C MICTIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PacpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI TIPEIIOMJICHUS CBETA.
Omnurcanye ONTUYCCKUX SIBIICHUN

C MCTIOJIb30BaHUEM (DU3UUECKUX
BEJINYMH: (POKYCHOE PACCTOSIHUE U
ONTHYECKAs CHJIA JIMH3BI

Hroro no pazgeny

24

Pa3nen 3. OcHOBBI crielIHAJIBLHON TEOPUU OTHOCHTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI ClIEIUAJILHOU
TEOpUHr
OTHOCHUTEJILHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIACCUYECKON MEXaHMKH.
[TocTynatel cienraabHOU TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKyyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OUHIITEHHA.

OTHOCUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHHU U COKPAIICHUE JIJTUHBI.

Pemienue kaueCTBEHHBIX 3a0a4

C ONOPOM HA U3YUCHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IIOUCKA,
CTPYKTYpUPOBaHUS, UHTEPIPETALINU U
npecTaBiIeHus] HOOPMaLUK TPU
MTOATOTOBKE COOOIIECHUH O TPaHHUIaX
MIPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku 1 ocHoBax CTO
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OHeprus U UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl ¢ DHEPTUEH U
UMITYJIbCOM PEIISITUBUCTCKOM
YaCTHULIBI. DHEPTUS OKOS

Hroro no pazgeny

Pa3nen 4. KBantoBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTHUKH

®otonbl. Popmyna [Inanka cBsizu
sHEpruu (POTOHA C €ro0 YaCTOTOM.
DOHeprus 1 UMIyJabsc (HOTOHA.
OTKpBITHE U UCCIEN0OBAHNE
dboroaddexra. OnbITH

A.T". CroneroBa. 3akOHBI
dboroaddexra. YpaBHeHHE
OuinmreHa 1 Gotodrddexra.

«Kpacnas rpanuna» porodddekra.

JlaBnenue cBeta. OMbIThI

I1.H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE MMPUMEHCHHE:
dboTo3EMEHT, GOTOAATUHK,
COJIHEYHAs OaTapesi, CBETOIHO/T

HaoOmronenue gororddexra

Ha YCTAaHOBKE C IMHKOBOW TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIITHETO
dhoTodrddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
Takux Kak: (OTO3IEeMEHT, (HOTOAATUHK,
coJIHEeYHasi OaTapes, CBETOANO; U
yCJIOBUH UX 0€30MaCHOT0 MPUMEHEHUS
B MPAKTUYECKOW KU3HMU.

Petienne pacu€THbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOW OTITHKH.
Pelienrie kaueCTBEHHBIX 3a7a4

C OIIOPOM Ha U3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacno3naBanue puznueckux sBICHUN
B y4€OHBIX OMbITaX:
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dotornekrpuueckuii 3P pexT, CBeToBOe
JaBJICHUE.

Onwucanue N3y4eHHBIX KBAHTOBBIX
SIBJICHHUI U TPOLIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: CKOPOCTH AJIEKTPOMArHUTHBIX
BOJTH, JUTHHA BOJIHBI M YaCTOTA CBETA,
SHEPTHUs U UMITYJIbC POTOHA

4.2

Crpoenune aToma

Mogens atoma Tomcona. OnbITbI
Pezepdopaa no paccesiHuio
a-yactuil. [ [maneTapnas Mmoaenp
aroMma. [Toctymnarsl bopa.
N3nyyenue u noriouieHne GoToHOB
[P [IEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPTUU HA Apyroil. Buasl
cnekTpoB. CEKTp ypOBHEW S3HEPTUH
aToMa BOJOPOAA.

BousHoBEIE cBOMCcTBA yacTUll. BOTHBI
ne bponnsa. KopryckynsipHo-
BOJIHOBOU TYaJIU3M.

CHoHTaHHOE U BBIHYXJIEHHOE
W3JIyYEHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIN aHAIU3
(cmekTpocKon), 1a3ep, KBaHTOBbII
KOMITBEOTED

N3yuenne monenu onsita Pesepdopra.
IIpoBeneHne sKCcrIepUMEHTa

10 HaOJIIOJIEHUIO JIMHEMYaTOro CIEKTpa.
OreHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NUYECKHUX
BEJIMYHH.

N3yuenue monenu atoma: ToMcoHa,
IUIAHETAPHOM MOJENH aTOMa, MOJENH
atoma bopa.

N3ydeHue criekTpa ypOBHEN SHEPIUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLINAIIOB IEVCTBUS U YCIOBUN
6e30macHOr0 MPUMEHEHHUS
CHEKTPOCKOTIA, Jla3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pelenne kayecTBEHHBIX 3a/1a4

C OIOPOM HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
ABJIEHUSA 110 TeMe « CTPOCHUE aTOMay.
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Pacno3naBanue puznuecKkux sBICHUN
B YUCOHBIX OIBbITaX: BOSHUKHOBEHHUE
JIMHENYATOro CIEKTpa U3JIyUCHHUS.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SIBJICHUHU C UCTIOJIL30BAHHUEM
nocryiaroB bopa

4.3

ATOMHOE PO

DKCIIEpUMEHTHI, I0KA3bIBAIOIINE
CJIOKHOCTb CTPOEHHUS SIApA.
OTKpbITHE PAIMOAKTUBHOCTH.
OmneiTel Pe3epdopaa no
OTPENICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3JTyYCHUS.
CaoiicTBa anbda-, Oera-,
ramMmMma-u3inyuyeHus. BiusiHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBL.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens sapa
['eiizenbepra-HBaneHko.

3apsna sapa. MaccoBoe 4uco spa.

N3oTorIbL.
Anba-pacniaa. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacna. ['amma-
U3JIydeHHE. 3aKOH PaJHOAKTHBHOIO

pacraja.
DHeprusi CBsI3U HYKJIOHOB B SJIpE.
SlnepHble CUIIBI.

N3ydeHne SJKCIepuMEHTOB,
JTIOKa3bIBAIOLINX CJI0KHOCTh CTPOCHUS
aTOMHOTO s17Ipa.

HccnenoBanne TpEKOB 4aCTHIL

(1o roToBbIM oTOrpadusimM).
N3yuenue a1epHbIX CUJl, SAEPHBIX
pPEaKLNl CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydeHne HyKIIOHHOM MOJIENH s1Ipa
I'eiizenOepra-lBaneHko.

OObsicHEHUE yCTpOIICTBA U
MIPUMEHEHUS I03UMETPa, KaMEPbI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHBIE 3HAaHUs, B T.4. O 3apsaie
¥ MacCOBOM YHCJIIE sapa.
Pacno3naBanue pu3NUeCKUX SIBICHUIM
B YU4E€OHBIX OMBITAX U B OKPYIKAIOIIEH
’KU3HU: €CTECTBEHHAs U HICKYCCTBEHHAs
PaJMOAaKTUBHOCTD.
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JledexT Maccol sipa.

Snepnbie peakuuu. Jlenenne u
CUHTE3 SED.

S nepnsiit peakrop. TepmosnepHbii
cunTes. [Ipobaemsbl 1 nepcneKTUBbI
AIEPHON SHEPIETUKH.
DKOJIOTUYECKUE ACTIEKTHI SAEPHON
OHEPIEeTUKHU.

DnemeHTapHble YacTULbL. OTKpbITHE
ITO3UTPOHA.

MeTtoanl HaOIIOAEHUSA U
pErucTpanuu dJIEMEHTAPHBIX
YaCTHL.

@yH/1aMEHTAJIbHBIE
B3auMojicvcTBUs. EnMHCTBO
(bu3MYeCcKO KapTUHBI MUPA.
TexHuueckue ycTporncTsa u
IIPaKTUYECKOE IPUMEHEHUE:
JI03UMETp, Kamepa BunbcoHa,
AJIEpHBINA peakTop, aToMHasi bomba

Ornrcanue KBaHTOBBIX SIBJICHUU U
IIPOIIECCOB C UCIIOJIb30BAaHUEM
bU3MYEeCKUX BEJIMYUH: TIEPUO/T
MoJIypacrajia, YJHEPTUsl CBSI3U aTOMHBIX
anep, AePEeKT Macchl sapa.

AHanu3 nporeccoB U SIBIICHUU

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH
COXpaHEHMSI MacCOBOIO YHCIIA,
nocrynartsl bopa, 3akoH
PaaMOaKTUBHOIO pacrajia.

VYyactue B paboTe Kpyrjioro crosa
«PyHIaMEHTAIIbHBIEC B3aUMOCUCTBUS.
EanHcTBO U3nyueckoil KapTUHBI
MHUPay.

Hcnonp3oBanre HHPOPMAIMOHHBIX
TEXHOJIOTHH JIJIsl IOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
npeacTaBICHNUs] HHPOPMALIUH TTPU
MOATOTOBKE COOOIICHUHN O MPUMEHEHUHU
3aKOHOB KBAaHTOBOW (PU3HKHU B TEXHUKE
Y TEXHOJIOTHUSX, IKOJIOTUUECKUX
acCIeKTax sJIepHON PHEPTEeTUKU

Hroro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpou3uKu

7

Dranbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHOE M1 MUPOBO33PEHUYECKOE
3HA4YCHUE aCTPOHOMMUH.

Bun 3Bé3gnoro nebda. Co3pe3aus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BUJMMOEC JIBU)KCHUE.

Comnneunas cucreMa.

Comnnne. CojlHEUHAs! aKTUBHOCTD.

Ncrounuk sHeprum ConHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIC
XapakTepucTUku. /J[narpamMmma
«CTIEKTPaJIbHbBIN KJIACC —
CBETHUMOCTbB». 3BE3/IbI TJIABHOM
MOCIIEIOBATEILHOCTH. 3aBUCUMOCTh
«macca — CBETUMOCTb) JJIsI 3BE3]T
TJIAaBHOM MOCJIEA0BATEIbHOCTH.
BrayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O ITPOUCXOXKIAECHUU U IBOIIOLUN
ConHua u 3B€3/1. DTaIbl KU3HU
3BE3I.

Miteunsiii [1yts — Hama ["anakTuka.
ITonosxenue u aBxenue CoHIIa

B ['amakTuke. THUIBI ralakTHK.
Paguoranaktviky u KBa3apsl.
UYEpHbIe IBIPHI B SIAPAX TATAKTUK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHUS ACTPOHOMHUHU, O TPUKJIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
aACTPOHOMMH, O METOAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MPEJICTABICHHUH O MPOUCXOKICHUN U
spotonuu CotHIa U 3BE3].
N3yueHne TUIIOB TaJIaKTHK,
pPaIuOTAIAKTUK U KBa3apoB.
N3yuenne nBUXKEHUSI HEOECHBIX Te,
ABOJIIOIMH 3BE311 U Beenennon,
MPOLECCOB, MPOUCXOAAIINX B 3BE3IAX,
B 3BE3JIHBIX CUCTEMAX,

B MEKTAJIAaKTUUECKOU Cpeie,
MacITabHOU CTPYKTYphI BceneHHOIA.
OObsicHeHue paciupenus Beenennou
Ha OCHOBE 3aKkoHa Xa00:a.
[ToaroroBka K 00CYXIEHUIO
HEpeIIeHHBIX ITP00JIeM aCTPOHOMMH.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM IJ1a30M

C UCITOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH I ONpeIeTICHUs
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab0u1a.
Pa3beranue ranaktuk. Teopus
bonsbioro B3peiBa. PenkroBoe
W3JIyYEHHUE.

MacuitabHast CTpyKTypa
Bcenennoii. MeTtarajiakTuka.
Hepeménnsie mpoOaemsl

MOJIO’KEHHS HEOECHBIX O0BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ans CeBepHOro NOoTyIapus

U SIPKUE 3BE3/IBI.

[TpoBenenue HaOIIOICHUI B TEIECKOII
Jlynsl, mianer, Mieunoro IlyTu.
VYyacTtre B IUCKYCCHUU O HEPEUIEHHBIX
npo0semMax aCTpPOHOMUH

aCTPOHOMMHU
Htoro no pazaeny 7
Pa3nen 6. O0o0maroniee nNoBTropeHue
6.1 | OGoOwaromee 4 O0600uIeHNe U cucTeMaTU3alus VYyacTue B AUCKYCCUU O poJIH (PU3UKU
MOBTOPEHUE COJIEpKaHusl pa3/iesioB Kypca Y aCTPOHOMUU B Pa3JIMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3MKa U TEPMOJUHAMUKAY,
«InextpoauHamukay, «Konedanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanrtoBas puszuka», « JIeMEHThI
aACTPOHOMUU U aCTPODU3UKIY.
Ponb ¢pusuku u actpoHOMUM B
AKOHOMMYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JeATEIbHOCTH Y€JI0BEKa, POJb U
MecTO (PU3UKHU U aCTPOHOMHUH

B COBPEMEHHOU Hay4YHOU KapTUHE
MHPA, 3HAYCHUE OMUCATEIBHOM,

JIeSITeILHOCTH YEIOBEKa.
IToaroroBka cooOIIEHHH O MECTe
(bU3UYECKON KapTHHBI MUPA B PATY
COBPEMEHHBIX ITPEICTABICHUM

0 MPHUPO/IE.

Brlinonnenue yueOHbIX 3aaHui,
JIEMOHCTPUPYIOUTUX OCBOCHUE
OCHOBHBIX IMOHATHH, (PU3UICCKUX
BEJINYMH U 3aKOHOB Kypca (QU3UKH
10-11 xmaccoB
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CUCTEMAaTU3HPYIOIIIEH,
OOBSICHUTENBHOU U
MPOTHOCTUYECKON (DyHKIIUH
¢uznyecKoil Teopuu, poJib
¢duznueckoil Teopun B
(dbopMUPOBaHUY MTPEICTABICHHIA
0 pu3nYecKoil KapTUHE MUPa, MECTO
(bu3MYECcKOil KapTUHBI MUpPa

B O0IIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEICTABIICHAN O PUPOJIE

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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