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®enepanbHas paboyasi mporpaMma 1o ydeOHomy npeamery «duszuka» (6a30BbId
ypoBeHb) (mpeaMmeTHas o00nacth «EcTecTBeHHO-Hay4dHBIC TIPEAMETH») BKIIIOUACT
MOSICHUTEJIHLHYIO 3aMHICKY, COoJIep kKaHne 00ydeHHUs, TUTAHUPYEMBbIE Pe3yIbTaThl OCBOCHUS
nporpaMMbl 1Mo (U3MKE, TeMaTHYeCKOe IUIAaHUPOBaHUE, MepeueHb (KoauduxaTtop)
pacmpe/ieIieHHBIX M0 KjlaccaM TMPOBEPSIeMBIX TpeOOBaHM K pe3yjbTaTaM OCBOCHUS
OCHOBHOUM 00pa3zoBaTeIbHON MpOrpaMMbl CPEAHETO 00IIero 0O0pa30BaHUs U AJIEMEHTOB
coJiep>kaHus 1o (U3HKe.

[TosicauTenpHAs 3alMCKa OTpaXkaeT OOINMEe IEeNW W 3aJa4d H3ydeHUs (U3HKH,
XapaKTePUCTHUKY TCUXOJIOTUYECKUX MPEANOCHUIOK K €ro M3yYeHHI0 O0y4YaroluMUcCH,
MECTO B CTPYKType Y4YeOHOro TUIaHa, a TakKe TMOJAXOABl K OTOOpYy COAep KaHHS,
K OTPEJICIICHHUIO IJIAHUPYEMBIX PE3YJIbTATOB.

Conmepxanne OOy4YCHHsI pacKphIBaeT COJACp)KATEIbHBIC JIMHUH, KOTOPBIC
npenjaraTcs I 00g3aTeIbHOTO M3YUYEHHS B KaXKJIOM KJlacce Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[Inanupyempie pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO (U3HMKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PE3yJIbTaThl 3a BECh NEpHoj OOydeHHs Ha YpOBHE
cpemHero obmero oOpa3oBaHUs, a TakXe MPEAMETHBIE TOCTHKEHHS O00YyYaroIierocs
3a KaXbli ToJ] OOy4EHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o puzuke 6a30BOro ypoBHS Ha yPOBHE CPEIHETO 00111eT0 00pa30BaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHUI U TPeOOBaHUH K pe3ysibTaTaM OCBOCHHSI OCHOBHOU
oOpazoBaTenbHOM mporpammel, npeacraBieHHbix B GI'OC COO, a Takxke ¢ ydeToM
(dbenepanbHOl pabouei MporpaMMbl BOCIIUTAHUS U KOHIICTIIIUY MPENOJaBaHus y4eOHOTro
npeameta «Duszmka» B 00pa3oBaTeIbHBIX oOpraHu3aiusax Poccuiickoit Denepanuu,
peanu3yIIMX OCHOBHBIE 00pa30BaTEIbHbIC MPOrPaMMBI.

ConeprxaHue mporpamMMmsl 1o (PU3HMKE HAMPaBICEHO HA POPMUPOBAHUE €CTECTBEHHO-
HaydHOW KapTWHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHMH WX (PHU3UKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IIEATEIHbHOCTHOrO moaxoga. I[Iporpamma
o ¢usuke coorBeTcTBYyeT TpeboBanusiM OI'OC COO k miIaHUPYEMBIM JTMYHOCTHBIM,
MpPEeIMETHBIM U METalmpeAMETHBIM pe3yJibTartaM oOOydeHHUs, a TaKXe YYHUThIBAET
HEOOXOJAMMOCTh pealn3allid MEXKIPEAMETHBIX CBsS3ed (U3UKH C €CTECTBEHHO-
HAay4YHBIMU YYEOHBIMH TIpeAMeTamMu. B Hell ompenenstoTcs OCHOBHBIC IEH W3YUYCHUS
(U3MKM Ha YpOBHE CpeIHEero oO0iiero oOpa3oBaHUs, IJIAHUPYEMBIE PE3YJbTaThl
OCBOCHHS Kypca (M3HWKHW: JTUYHOCTHBIE, METANpeIMETHbIC, TPeIMETHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma mo ¢hu3mKe BKIIIOYALT:

MJIaHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM
quCJIe TPEAMETHBIE PE3yJIbTaThI 1O rojiaM O0yUEHUS;

cojiepkaHue yueOHoro npeameta «dusukay mo rogam oOydeHHUs.
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[Iporpamma mo ¢usnke MOXET OBITh HCIOJb30BaHA YUYUTENISAMH KakK OCHOBA
IUIA COCTaBJeHMsI CBOMX paboumx mporpamm. [Ipm paspaboTke paboueil mporpammbl
B TEMaTHYECKOM IUJIAHUPOBAHHUH JTOJKHBI OBITH YYTEHBI BOZMOXXKHOCTH HCIOJIH30BaHUS
ANEKTPOHHBIX  (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONIMXCA yueOHO-
METOJAMYECKUMU MaTepuaiamMu (MyJIbTUMEIHIHBIE IPOTPAMMBI, JJIIEKTPOHHBIE YUEOHUKH
U 3aJa4HUKH, DJCKTPOHHbIE OWONHMOTEKH, BUPTyaJIbHbIE J1a0OPATOPUHU, HIPOBHIE
MPOrpaMMbl, KOJJICKIIMU LU(GPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOLUIUMU
AUIaKTUYECKHE BO3MOXKHOCTH HH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHH,
coJiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BAHMH.

[Iporpamma o ¢u3rke NpegoCTaBIsIET BO3MOKHOCTD JIJIsl peai3allui pa3IndHbIX
METOJIMYECKUX MOJIXO0J0B K OpraHu3aiui 00ydeHus (pU3NKe MPU YCIOBUU COXPAHEHUS
00s3aTENbHON YaCTH COJEPKAHUS Kypca.

®du3nka KaKk Hayka O Hanbojee oONIUX 3aKOHAX MPHUPOJbI, BHICTYIAs B KaU4e€CTBE
y4eOHOro mnpeaMera B IIKOJIE, BHOCHUT CYHIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHHM
00 oxkpyxatomeMm wMupe. IlIkonpHBIA Kypc QU3HKH — CHUCTEMOOOpa3yrouui
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX IPEIMETOB, IOCKOJIbKY (PU3HMUECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB WU SBJICHHUM, H3y4ae€MbIX XUMHUEH, Ouosorneu, Qpuandeckoin
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpUMEHEHUE (DU3UYECKHUX
3HAHUI OmIpenesieT XapakTep M pa3BUTHE pPa3HOOOpa3HBbIX TEXHOJIOTMM B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOJYyYEHHs HOBBIX MaTEpHAJIOB
C 3aJaHHBIMU CBOWCTBaMU M Jpyrux. M3yueHue (u3MKM BHOCUT OCHOBHOM BKJIaJ
B (QopMUpOBaHHME  €CTECTBEHHO-HAy4YHON  KapTUHBI MHpa  OOydYaroIuxcs,
B (hopMHUpOBaHKNE YMEHUI PUMEHATh HAYYHBI METO]I TO3HAHMSI TIPU BBINOJHEHUN UMU
y4eOHBIX UCCIICIOBAHUI.

B ocHOBY kypca pu3uku 11 ypoBHS CpPEIHETO 00111er0 00pa30BaHUs MOJIOKEH P
UJel, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEPILICHHBIM, OH COJEPXKHUT Marepuan M3 BCEX pa3liesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoesn cenepanuszayuu. B cooTBETCTBUHU ¢ HEM MaTepuan Kypca QU3UKU 00beINHEH
BOKpYI (Qu3nueckux Tteopuil. Benymmm B Kypce sBisercs (popmMupoBaHHe
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. Peanuzauus HAeW NpeanonaraeT HMCHOJIb30BaAHHUE
I'YMaHUTApHOTO MOTEHIIMa a GU3NYECKON HAYKH, OCMBICICHHE CBSI3U PAa3BUTUS (PU3UKU
C pa3BUTHEM OOIIEeCTBAa, a TaKXKe C MHPOBO33PEHUYECKMMH, HPABCTBEHHBIMH MU
AKOJOTUIECKUMHU MPOOTIEMaAMHU.

Hoes npuknaomoii nanpasenennocmu. Kypc (usmky mnpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYT'OM TEXHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peanu3yercs MoCpeCTBOM BBEICHHUS FIEMEHTOB COJEpKaHus,
MOCBSAILIEHHBIX JKOJIOTMYECKUM TMpo0sieMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI
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C Pa3BUTHEM TEXHUKHU M TEXHOJOTHH, a Takke OOCYXKIACHHs MpoOJieM paloHaIbHOTO
IPUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€3011aCHOCTH.

CrepKHEBBIMU dJI€MEHTaMHU Kypca (QHU3MKM Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHHs SBISIIOTCS  ¢u3nyeckue Teopuu (hopMHupoBaHHE MpEACTAaBICHUMN
O CTPYKType MOCTpOE€HMs (PU3MUECKON TeOopuH, poiau (PyHIaMEHTaJIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, TPaHUIAX TPUMEHUMOCTH
TEOpUH, JI7Is1 ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CrcTeMHO-EeATENIBHOCTHBIN NOJX0/ B Kypce (PU3UKU peau3yeTcsl MPexkIe BCETOo
3a CYEeT OpraHu3alliy YKCIIEPUMEHTAIBHON AesITeIbHOCTH 00yJarommxcs. J{mns 6a3oBoro
YPOBHS Kypca (GU3HUKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPBIE B Mporpamme 1o (Gpusnke 00beTUHEHBI
B OOIIMI CIHCOK YYEHUYECKUX MPAaKTHUECKUX padoT. Brienenue B yka3aHHOM MepedHe
7a00paToOpHbIX PabOT, MPOBOAUMBIX JJIi KOHTPOJIE W OLEHKH, OCYIIECTBISETCS
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOLIEcca UCXO0I U3 OCOOCHHOCTEN MIIaHUPOBAHUS U
ocHauleHus kabunera gusuku. [Ipu 3TOM obecnieunBaeTcsi OBIaAeHUE O0YUYaIOIIUMUCS
YMEHHSIMH  TIPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, HCCIEAOBAHUA 3aBUCHUMOCTEH
(bu3MYECKUX BEIMYMH U MTOCTAHOBKY OIBITOB IO MPOBEPKE MPETOKEHHBIX TUIIOTES.

Pemenue pacyeTHbIX M Ka4ECTBEHHBIX 3ajlad C 3aJaHHOM (DU3MUECKOM MOJEBIO,
MO3BOJIAIONIEE TPUMEHSATh M3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, Tak U MHTEIpUpYsI 3HaHUS U3 pa3HbIX pa3zesioB. [l KauecTBEHHBIX 3aa4
MPUOPUTETOM SIBIISIIOTCSA 33/JaHUS Ha OOBSCHEHHE MPOTEKaHUS (DU3MUECKHUX SBICHUMN
U TIPOILIECCOB B OKPYXKAIOLIEH »KW3HU, TpeOyromue BbhIOOpa (U3MYECKOW MOACIH
JUI CUTYalluy PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecreueHunto yueOHOro npoiiecca 6a30BbIi YpOBEHb Kypca (PU3HKHU Ha YPOBHE CPETHETO
o01ero o0pa3oBaHus TOJDKEH M3ydaThCs B YCIOBUAX MPEAMETHOTO KabwHeTa (DU3HKU
WIM B YCJIOBUAX MHTETPUPOBAHHOIO KaOHMHETa MPEAMETOB €CTECTBEHHO-HAYyYHOTO
nukia. Hamuuue B xabuHere (DU3MKU HEOOXOAMMOTO J1a0OpaTopHOro o0OpYyIOBaHUS
JUI BBINOJIHEHUS YKa3aHHBIX B Iporpamme Mo (u3nke y4eHUYECKUX MPAKTHUECKUX
paboT U IEMOHCTPAIIMOHHOTO 000PYy10BaHUsT 0053aTEIIHHO.

JleMOHCTpanMoHHOE 000pyI0BaHHEe (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAIBHONH  JIOCTATOYHOCTH H  O00OECIEYMBAET TIOCTAHOBKY TEPEUMCICHHBIX
B Tporpamme mo (Qu3uKe KIIOYEBBIX IEMOHCTPAIMi ISl MCCIEIOBAHUS HM3ydaeMbIX
SBJICHUHN U MPOILIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUUYECKUX
IIPUMEHEHUH.

JlabopaTopHoe o0OopymoBaHWE [JII  YYCHHMYECKHMX  TPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJIe TEMAaTHIECKUX KOMIUIEKTOB M 00ECIeYNBACTCS B pAcUeTe OJHOTO
KOMIUIEKTa Ha JABYX oOyuarommuxcs. TeMaTudeckue KOMIUIEKTHI Jab0OpaTOpHOTO
000pyIOBaHUs TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCITOJIb30BAHUN aHAJIOTOBBIX
U 1U(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUIE
1M (pOBBIX Ta0OpPATOPHUH.

OCHOBHBIMU LIETISIMU U3YUYEHUS! GUBHKHU B O0IIEM 00pa30BaHUU SIBIISIFOTCS:
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dbopMupoBaHrE WHTEpPECAa M CTPEMIICHHsI OOYYArONIMXCS K HAYYHOMY H3YYCHUIO
IPUPO/IBI, PA3BUTHE UX UHTEIJICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUH O HAy4YHOM METOJ€ IMO3HaHus U (HOPMUPOBAHHE
MCCJIEIOBATEIIHCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBIICHUSIM;

(¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHHUS KakK pe3yibTaTa H3y4YEHHUS OCHOB
CTpPOSHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dbopMupoBaHUEe YMEHUW OOBSCHATH SBJICHUS C MCHOJIB30BAHHEM (DU3UUECKUX
3HAHWI ¥ HAYIHBIX JOKA3aTEIhCTB;

dbopMupoBaHUE TpPEACTaBICHUH O poiau (U3UKA 7 Pa3BUTHS  JPYTrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne HSTUX LeJed oOecrmeunBaeTCs peUICHHEeM CIEAYIOIUX —3aaady
B IIpoliecce U3yuyeHus Kypca GU3HKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

npUOOpETeHHEe CUCTEMbl 3HaHUM 00 oOmux (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHWE YMEHHA TPUMEHSATH TCOPETUUYCCKHE 3HAHUA ISl OOBSICHCHHS
(U3UYECKUX SBJICHUA B TPUPOAEC UM IS TPUHATHS MPAKTHUYCCKUX PEIICHUN
B ITIOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHHs Pa3NWYHBIX 3a7ad C SIBHO 3aJaHHON (U3UYECKOU
MOJEJIbIO, 33/1a4, OAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3AaHNE (PU3NUECKON MOJEIIH,
aJICKBATHOM YCJIIOBUAM 33/1a4H;

MOHUMaHNe (PU3UIECKUX OCHOB U TIPUHITUIIOB ICUCTBHUS TEXHHUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHNE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS M MPOBEACHUS
(U3MYECKUX IKCIIEPUMEHTOB, aHAJIM3a U WHTEpHpeTanuu UHGOpMAIUU, ONpeaeIeHus
JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

CO3/IaHME YCJIOBUM [UJIsl PAa3BUTUS YMEHHH TPOEKTHO-MCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETILHOCTH.

OO6miee 4mclIO 4acoB, PEKOMEHJIOBAHHBIX A U3y4YeHHs (Qu3uku, — 136 4dacos:
B 10 knacce — 68 yacoB (2 yaca B Hefiento), B 11 kinacce — 68 yacoB (2 yaca B HEACIIO).

[Ipenyiaraemsliil B mporpamme 1o Gu3uke nepedeHb J1a00paTOPHBIX U MPAKTHIECKUX
paboT SABJISETCS PEKOMEIOBAHHBIM, YUUTENh JIEJIaeT BEIOOP MPOBEJACHUS Ta00PATOPHBIX
paboT U OMBITOB C YYETOM HHIUBHUIYATbHBIX OCOOEHHOCTEHN 00yUYaromuxcs.

JItobast paGouast mporpaMma JOJKHA TMOJHOCTHIO BKIIIOUATH B C€0Sl CONEpIKaHHE
JAHHOM MPOTpaMMBbI IO (PU3HKKE.

B otnenpHBIX ciaydasx Kypc GU3NKKA 0a30BOTO YPOBHS MOXKET U3y4aThCsl B 00bEMe
204 yaca 3a nBa roaa ooyudenus (3 4 B Hegento B 10 u 11 kimaccax). B atom ciydae
yBenuuuBaeTcs He MeHee ueM 110 20 1 pe3epBHOE BpeMsl, KOTOPOE HCTIONIB3YEeTCS YIUTEIeM
JUISl M3Y4YEHHUs BOIIPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpoduieM oO0ydeHus,
Y YBEITMYMBACTCS YUecOHAs Harpy3Ka, OTBOIUMAs Ha U3y4YE€HHUE MEXaHUKH, MOJICKYJIIPHOM
GU3MKM W SIEKTPOAMHAMHKH, 33 CUET paCHIMpEHHUs 4YHuCia JlabopaTopHBIX paboT
HCCIIEZIOBATENILCKOTO XapaKTepa U yPOKOB PEIICHHs KaYeCTBEHHBIX U PACUETHBIX 33/1aH.
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COLEPKAHUE OBYUYEHMUA

10 KJIACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHMSA

®usuka — Hayka o npupoze. HaydHnble METONBI MO3HAHKS OKPYXKAIOIIETO MUPA.
Ponb skcnieprMenTa 1 TEOPUH B IPOLIECCE MTO3HAHUS MPUPObI. DKCIIEPUMEHT B (PU3HUKE.

MonenpoBanue (U3HUECKUX SBICHHM M TpoueccoB. HaydHble THUIOTE3BI.
®dusnyeckue 3aKOHbl U TEOpUHU. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u mecto ¢pusuku B GOpMUPOBAHUN COBPEMEHHON HayYHOU KapTHUHBI MHUpA,
B IIPAKTUYECKOU IEATEILHOCTH JIFOACH.
Jlemoncmpayuu

AHanorosble U HU(PPOBbIE U3MEPUTENBbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUMKH.

Paznen 2. Mexanunka
Tema 1. Kunemamuxka

Mexannueckoe nBmkeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEeHUA. Cucrtema
orcuera. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpeHsI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MAaTEPUAIbHOW TOYKH, KX TMPOEKIMM HA OCU CHUCTEeMbl KoopauHaT. CroKeHue
IIEPEMEILICHUH U CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPSAMOJMHEHHOE JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUSI, IyTU U NEPEMELICHNUS] MaTepUATIbHOU
TOYKH OT BPEMEHHU.

CBobOoaHOE nmajieHue. Y CKopeHue CBOOOTHOTO TaCHUSI.

KpuBonunennoe nuxenue. J[BUKEHHE MAaTEpUATIBHOW TOYKMA IO OKPYKHOCTH
C IOCTOSIHHOM IO MOJYJIXO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAsA CKOPOCTh. [leprnon
1 yacTtoTta obparieHus. LleHTpocTpeMuTennbHOE YCKOPEHHE.

TexHuueckre yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHUE: CIIUAOMETP, ABUKECHUE
CHApsII0B, LICTIHBIE U PEMEHHBIE MIEPEAAYU.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCYETa, WJUIIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeobpazoBanue IBHKEHUHN C MCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmonenne nBuKeHWS Tena, OpOIIEHHOTO TMOJ YIVIOM K TOPHU30HTY
Y TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpagnenue ckopocTu rpu ABUKEHUH 10 OKPYKHOCTH.
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Yuenuueckuui sxcnepumenm, 1abopamopHule pabomol

N3ydeHne HepaBHOMEPHOT'O IBMYKEHUS C LIENBIO OIPEIEIICHUSI MTHOBEHHON CKOPOCTH.

HccrnenoBanne  COOTHOIIEHUS ~ MEXAY  IyTSIMH, IPOWJCHHBIMU  TEJIOM
3a OCJIEOBATENbHBIE PABHBIE TPOMEKYTKHA BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUN
C HaYaJIbHON CKOPOCTBIO, PABHOU HYIIIO.

N3ydenne nABMKEHHS IIAPUKA B BI3KOM KUAKOCTH.

W3ydenue nBmKeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutenbHOCTH ['anmunes. IlepBoit 3akoH Herotona. MHEpuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cui. Bropoil 3akoHn HeroToHa
IUIsl MaTepuaabHOM TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTEpUaIbHBIX TOYEK.

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

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

Tpenue. Bunpsl Tpenusi (mokos, CKojbxeHus, kadeHus). Cuna tpeHus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUA U cuia TpeHus nokos. Koadduuuent tpenns. Cuna
COITPOTHUBIICHUS MPH IBUKECHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHoe U BpaaTeibHOE IBMKEHUE a0COIIOTHO TBEPIOTO Tela.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcimoBus paBHOBECHs
TBEPAOTO TEJIA.

TexHuueckue yCTpOMCTBA U NIPAKTUYECKOE IPUMEHEHHUE: OAIIUITHUKY, IBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHeHUE MacC B3aMMOJICCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenne cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBusl paBHOBECHS TBEPIOTO Tesa. Buabl paBHOBeCHS .

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3yuenue npmxeHus Opycka 1o HakJIOHHOM TUIOCKOCTH.

HUccnegoBanne 3aBUCMMOCTHM CHJI  yOPYTOCTH, BO3HHMKAIOIIUX B MPYKUHE
U PEe3UHOBOM 00pasiie, OT Ux aedopmanuu.

HccnenoBanue ycnoBril paBHOBECHUS TBEPAOTO TENA, UMEIOLIETO OCh BPAILLICHHUS.

Tema 3. 3aKkonwl coxpanenus 6 MmexaHuke

NmMnynbc MaTepuanbHOM TOYKH (T€Ja), CACTEMbl MaT€pUaIbHbIX TOUeK. MIMITyIbC
CUJIbl M WM3MEHEHHWE HUMIYyJibca Tela. 3aKOH COXpPAaHEHWs HUMITyJbca. PeakThBHOE
JIBHKCHUE.
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Pa6Gora cuiibl. MOIIHOCTE CHJIBL.

Kunetnueckass »Hepruss MarepuaibHOW TOUKu. Teopema 00 H3MEHEHHUH
KUHETUYECKOU IHEPTUU.

[lorenuuanpHas sHeprusa. [loTeHuuanbHas 3HEpPTUs yOpyro AeQpopMHUPOBAHHOU
npyxuHbl. [loTeHnanbHas sHEprus Tena BOJIM3H MOBEPXHOCTU 3eMITH.

[ToTeHnnanbHbIE U HEMOTEHIMANBHBIE CUJIbl. CBsA3b Pa0OTHI HETOTEHIIMAIBHBIX CHJI
C U3MEHEHNEM MEXaHUYECKOM JHEPIMU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuyeckue yCTPOMCTBA M NPAKTHYECKOE TPHUMEHEHHE: BOJIOMET, KOIIEp,
IPYXUHHBIN IUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE OBMKCHUE.

[lepexon NOTeHIIMAIBHOMN SHEPTUU B KHHETUYECKYIO U OOPATHO.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3yuyenune abCOMOTHO HEYIIPYTOTo y1apa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsA3u pabOThI CUJIbI C U3MEHEHUEM MEXaHWYECKOM SHEPIHM Tella
Ha MIPUMEPE PACTKEHUS PEZUHOBOTO KTy Ta.

Pazjnen 3. MoJiekyasipHasi Gu3uKa M TEPMOJUHAMHUKA
Tema 1. Ocnoevl MOnEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOpUH M HX OIBITHOE
obocHoBanue. bpoyHoBckoe  mBwxkenue. Juddysms.  Xapakrep — ABUKEHUS
Y B3aMMOJICMCTBUS 4acTHIl BemecTBa. MoJiesin CTpOEHHUsI ra30B, )KUIAKOCTEN U TBEPABIX
TEeI U OOBSICHEHHE CBOMCTB BEIllECTBA Ha OCHOBE 3THX Mojeneid. Macca u pasmepsl
Monekyn. KonndectBo Bemecrsa. [locTossHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa m ee wusMmepenue. lllkanma temmeparyp
Lenbcus.

Mopnenp umaeansHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOU
TEOpUHU UJCAITBHOTO ra3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa cpelHel KHHETUYECKO
SHEPrUU TEIUIOBOTO JABMXKEeHMS yacTull raza. [llkama temnepatyp KenbBuna. I'azoBbie
3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon J[anproHa. HM3ompoueccsl
B UJI€aJIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I paduueckoe npeacTaBieHne
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4yeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIKE JUCKPETHOE CTPOSHHUE BEIIECTBA, (POTOrpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUN.

OnpiTel 0 AUGY3UH KUIKOCTEN U Ta30B.
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Mogens 6pOyHOBCKOTO JIBHYKEHUS.

Mogaens onbita [lITepHa.

OnbIThI, TOKa3bIBAIOIIKNE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICUCTBUS.

Mojenb, WILTFOCTPUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UICAIbHOTO ra3a, 30 POIIECCHI.
Yuenuuecxuii sxcnepumenm, nabopamopHuie pabomwl

OrnpeneneHre Macchl BO3/IyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPECHUI 00bema
KOMHATBHI, JaBJICHUS U TEMIIEPATypPbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKTY TapaMETPAMU COCTOSIHUS Pa3PEKEHHOTO rasa.

Tema 2. Ocrnoevt mepmMoOUHAMUKU

Tepmonunamuueckass cucrema. BHyTpeHHsisE DJHEprusi TEPMOIUHAMUYECKON
CUCTeMbl U crnocoObl ee u3MeHeHHs. KonmumdectBo TemynoTsl M pabota. BHyTpeHHss
SHEPIUs OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Teronepenadu: TEIIONPOBOIHOCTS,
KOHBEKIUSA, M3JTydyeHue. YIelbHasg TEeIJIOEMKOCTh BellecTBa. KOIu4ecTBO TEIIOTHI
IIpH TeIIonepeiaye.

[Tonsitue 00 agnadbatnoM npouecce. I1epBriii 3akoH TepmoauHamMuky. [IpuMenenue
NEPBOrO0 3aKOHAa TEPMOJMHAMHUKU K wu3ompoueccaM. ['paduueckas uHTEprperanus
paboThI raza.

Bropoii 3akon TepmouHamMuku. HeoGpatuMocTh mpoiieccoB B MPUPOJIE.

TeroBble MamuHbl. [TpuHIUIBL neicTBUS TerioBhIX MamuH. [IpeoOpazoBanus
HHEPTUU B TEIIOBBIX MainHax. KoadduimeHT noie3Horo AeiCTBUS TEILIOBON MaITUHBI.
[Hukn KapuHo u ero xodhUIMEHT TMOJIE3HOTO ACHCTBUSA. DKOJIOTHYECKHE MPOOIEMbI
TEIMJI0AHEPTETUKHY.

TexHuueckre yCTpouCTBa U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTeIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
13 OyTBUIKM TIOJT ICCTBUEM CHKATOTO BO3/lyXa, HarpeBaHue d(dupa B JIaTyHHOU TpyOKe
MyTEM TpEHUs (BUACOIEMOHCTPALIUS).

M3meHeHne BHYTPEHHEN 3HEpruM (Temrmeparypbl) Tejla MpU TeIulolepeaaye.

OnbIT 110 aIMabaTHOMY PaCIIUPEHUIO BO3TyXa (OTBIT C BO3AYIITHBIM OTHHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENs] BHYTPEHHETO CTrOpaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomwi

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnbvie cocmosanus eeuwecmea. Dazoesvle nepexoovt

[TapooOpa3oBanue u KoHaeHcamnus. Mcnapenue u kuneHue. AOCOMIOTHAs
M OTHOCHUTEIIbHAsA BIIAXKHOCTb BO3AyXa. HacelmeHHbld map. YaenapHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

10
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TBepmoe tenmo. Kpucramnmueckue u amopduble Tena. AHU3OTPONHS CBOWMCTB
kpuctauioB. JKuakume  kpuctamwiel.  CoBpeMeHHble — Martepuanbl. [lnaBieHue
U KpUCTaJUTH3aIMs. Y IenbHas TeroTa miasieHus. Cyonumanus.

VYpaBHeHHE TEMI0BOro OaaHca.

TexHndeckue ycTpomuCcTBa U MPAKTUYECKOE IPUMEHEHNE: TUTPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJIOTMU TIOJYyYEHHs] COBPEMEHHBIX MATE€pUalIOB, B TOM YHCIIE
HAaHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue nmpu nOHM>KEHHOM JIaBJICHUH.

Crioco0bl U3MepeHus BIaKHOCTH.

HabutoieHne HarpeBaHus U IJIaBJI€HNS KPUCTAIUIMUECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaJIoB.

Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3mepeHne OTHOCUTENIBHON BIIaXKHOCTH BO3yXa.

Pazjnen 4. DaekTpoamHaMuka
Tema 1. dnekmpocmamuxa

DIIeKTpU3alus TeI. DJIEKTPUUYECKUU 3apsi. J(Ba BHAa 3JIEKTPUUYECKUX 3apsAOB.
[IpoBOAHUKM, NUAJIEKTPUKA U MOJYIPOBOJHUKU. 3aKOH COXPAHEHUS BJIECKTPUUECKOTO
3apsna.

Bzaumopeiicteue 3apsnoB. 3akoH Kynona. TodedHbId 3IEKTPUYECKUN 3apsil.
DnekTpuueckoe noJie. HanpsskeHHOCTh 35IeKTprudecKoro moss. [IpuHiun cynepno3uuuu
ANEKTPUYECKUX Mosel. JIMHuM HanpsHKEHHOCTH AJEKTPUYECKOTO MOJIS.

PabGora cun anextpoctatudyeckoro mojs. IloreHuman. Pa3HOCTh MOTEHIIHUAIIOB.
[IpoBOOHUKM ¥ JUARJIEKTPUKKA B DJIEKTPOCTATUYECKOM IMoje. JludjmeKkTpudeckas
MIPOHUIIAEMOCTb.

OnexktpoemMkocTb. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKeHHOT0 KOHIEHCATopa.

TexHuyeckne yCTpOMCTBA W NPAKTHYECKOE TNPUMEHEHHE:  DJIEKTPOCKOI,
AIIEKTPOMETP,  DJIEKTpOCTaTHYeCKas  3alluTa, 3a3eMJIEHHE  3JIEKTPONPUOOpPOB,
KOHJIEHCATOp, KOMIMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMIT ACUCTBUS 3JIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOJHUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DJNIeKTpOCTaTUYECKasl 3alIUTa.

JIMBAEKTPUKH B SJIEKTPOCTATUUECKOM TOJIE.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAW IUIACTHH,
PACCTOSIHUS MEXIy HUMHU U JTUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHIEHCATopa.

11
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Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol
N3mepenne 3JIeKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannstit Inekmpuueckuit mok. Toxu 6 paznuunuix cpeoax

DNEeKTPUYECKUNA TOK. Y CIOBHS CYyLIECTBOBAHUS 3JIEKTPUUECKOT0 TOKA. MICTOUHMKH
toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixkenue. 3akon Oma 11 y4acTKa LEH.

DNEKTPUYECKOE  CONPOTHUBIICHHE.  YIEIBHOE  COINPOTHUBIICHHE  BEILECTBA.
ITocnenoBarenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHNE IPOBOAHUKOB.

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

DJIEKTPOJIBUXKYIAsl CUJIa U BHYTPEHHEE CONPOTHBJIECHUE UCTOYHHMKA TOKA. 3aKOH
OMa [i71s1 ToTHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe 3ambikanue.

DneKkTpoHHasi MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTH COIPOTHUBIICHHUS
METAJLIOB OT TeMItepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs! U MPUMECHAS POBOIUMOCTD MOJYITPOBOIHUKOB.
CaoiicTBa p—Nn-nepexoxa. IlomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHAN TOK B PACTBOPAX M PACILIaBaX AIEKTPOIUTOB. DIEKTPOITUTHIECKAS
JUCCOLMALMS. DIEKTPOIIH3.

DJIEKTPUYECKHNA TOK B ra3ax. CaMOCTOSITENBHBIM U HECAMOCTOSATEIBHBIA Pa3psia.
Momnnus. [1na3zma.

TexHuyeckue ycTpoMCTBa M MPAKTUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOUHUKH TOKa, 3JIEKTPOHArpeBaTeNIbHbIE TPUOOPHI, JEKTPOOCBETUTEIbHBIC
npuoOOphl, TEPMOMETP  CONPOTHUBJICHMS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI H
(oTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HAMPSKEHHUS.

3aBUCHUMOCTb COIPOTUBJIEHUS UINHAPUIECKHUX MPOBOJHUKOB OT JUIMHBI, TUIOIAIN
IIOIIEPEYHOT 0 CEYEHHUs U MaTepHraa.

CMelaHHOe COeIMHEHNE POBOIHUKOB.

[IpsmMoe  wm3mMepeHME  INEKTPOABMXKyHIEM  cuibl.  KopoTkoe — 3aMbIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIHUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTD BO3AYyXaA.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomwi

N3ydeHne CMEIaHHOr0 COETMHEHUS PE3UCTOPOB.

N3MmepeHne >IeKTpOABHKYLIEM CHJIbI HWCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTUBIICHUS.

Habmronenue anexTpoimsa.

12
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MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce oCyIiecTBIS€TCS ¢ yU€TOM
coJiepKaTeIbHBIX MEKIPEIMETHBIX CBA3CH C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsie nouamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHBIH (DaKT, TUMOTE3a, (PU3MUECcKasi BEJIMYMHA, 3aKOH, TCOPHS,
HaOJIroIeHue, SKCIEPUMEHT, MOJICIIMPOBAHIE, MOJIENb, H3MEPEHHE.

Mamemamuxa: penieHWe CHCTEMbl ypaBHCHHH, JIMHEWHas (QyHKIHs, napaboa,
rurep0oia, uX rpaduku U CBOKWCTBA, TPUTOHOMETPUYECKHE PYHKIIUU: CUHYC, KOCHHYC,
TAHTE€HC, KOTAHTeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI H UX
MPOEKIMH Ha OCH KOOPHMHAT, CJIOKEHUE BEKTOPOB.

Buonoeus: MexaHW4eckoe IBWKCHHE B JKUBOW mnpupozae, auddysus, ocmoc,
TEIUIOOOMEH KHBBIX OpPraHU3MOB (BHIBI TEIUIONEpPENayr, TEIIOBOE pPaBHOBECHE),
DIIEKTPUUYECKUE SIBIICHUS B )KUBOU TIPUPOJIC.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIC CBOMCTBA TBEPIBIX TEJ, XKUJKOCTEH W Ta30B,
DIIEKTPUUYECKUE CBOMCTBA METAILIOB, YJICKTPOIUTHUECKAS TUCCOIIUAIIHS, TaTbBaHHUKA.

l'eoepacghus: BaxxHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHue JBIKEHHH C MCIOJIH30BAaHHEM MEXaHHU3MOB, Y4eT
TPEHUST B TEXHHUKE, TOJIIUITHUKN, HCIIOJIb30BAHUE 3aKOHA COXPaHEHHs HWMITYJIbCa
B TEXHHUKE (pakeTa, BOJOMET U JAPYTHE), IBUTATEIh BHYTPEHHETO CTOpaHUs, MapoBas
TypOHHa, OBITOBOM XOJIOIWIIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOTYYSHHSI COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJI€ HAHOMATEpUaIOB, 1 HAHOTEXHOJOTHH, AJIEKTPOCTATHYECKAs
3alMTa,  3a3eMJICHHE  DJEKTPONPHUOOPOB,  KCEPOKC,  CTPYWHBIA  TIPUHTED,
AIIEKTPOHATPEBATEIIBHBIE MPHUOOPHI, AIEKTPOOCBETUTEIILHBIC IPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Paznes 4. JiekTpoAuHAMHKA
Tema 3. Maznummnoe none. 1eKmMpPOMaAZHUMHAA UHOYKUUSA

[ToctostHHble MarHuThl. B3anMoaelcTBHE TOCTOSHHBIX MArHUTOB. MarHutHoe
rnoje. BekTop MarHMTHOW MHAYKUMHU. [IpuHOMI Cynepno3WiMM MarHUTHBIX IOJIEH.
JInHnn MmarauTHOM MHAYKIMU. KapTruHa JIMHWI MarHUTHOW MHIYKIIAH TTOJISI TOCTOSTHHBIX
MarHuTOB.

MarauTtHoe 1nosie MpoBOoJAHUKA ¢ TOKOM. KapThHa JUHUN MHIYKIIMM MAarHUTHOTO
MOJIS JJIMHHOTO MPsIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTeaa. BzaumoaelicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOLyJIb U HallpaBJICHHUE.

Cuna JlopeHua, ee MOAyJdb W HampaBleHHE. [[BUKEHHE 3apsiKEHHOW YaCTHIIbI
B OJTHOPOJIHOM MarHUTHOM mnoJjie. Pabora cuiel JIopenna.

SIBiieHME PNEKTPOMArHUTHOW MHAYKOHMHU. [IOTOK BEKTOpa MarHUTHOM WHIYKLIHH.
DIIEKTPOJABIIKYIIAS CUJIAa MHAYKIIMU. 3aKOH JIEKTPOMarauTHoW nHaykuuu dapases.
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BuxpeBoe  aiekTpUuYecKOe  Ioyie.  DJEKTPOJABHIKYIAs  CHJa  MHAYKLHU
B POBOJHUKE, ABWKYILEMCS IMOCTYNATEIbHO B OJJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTS. SlBnenne  caMOMHAYKIMH. DNEeKTPOABIKYILAS cuia
CaMOUHIYKITUH.

DHEprusi MAarHUTHOTO TOJIS1 KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHH4eCcKre yCTpPOMCTBA M MPAKTUUECKOE MPUMEHCHUE: MOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHUTHI, JICKTPOBUTATENb, YCKOPUTEIHN JIEMEHTAPHBIX YaCTUIL], MHIYKIIMOHHAS
TeYb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHE SIIEKTPOHHOIO ITyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TIOJIS.

B3aumopericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencTBue criibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHON MHIYKIIUU.

[TpaBuio Jlenna.

3aBUCUMOCTh JJICKTPOABMKYIIEH CWJIbl WHIYKIIMM OT CKOPOCTH H3MEHEHUSA
MAarHUTHOT'O MOTOKA.

SIBneHne CaMOMHIYKIIHAH.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomwl

N3ydyeHne MaraHuTHOTO MoJist KATYIIKU C TOKOM.

UccnenoBanue neicTBUS MOCTOSIHHOIO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBIICHUA 3JIEKTPOMArHUTHOW MHAYKIIUU.

Pa3nen 5. Kosie6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHle KoJ1e0aHus

Konebarenbhas cucrema. CBOOOIHBIC MEXaHUYECKHE KoJieOaHus. ['apMOHnUecKre
konebanus. [lepuon, yacrora, ammuTyaa u ¢asza konedanuil. [IpyKUHHBIA MasSTHHK.
MareMatnyeckuii MasiTHUK. YpaBHEHUE TapMOHMUYecKuX kosieOanuid. IIpeBpaiieHue
SHEPTUU MIPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B UACATHBHOM
KoJie0aTeTbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHUYECKUMH M DJICKTPOMArHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKOH COXpAaHEHMsS] SHEPIMM B HJICATbHOM
KoJiebaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarolmux KojeOaHUsX. BBIHYXIEHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYXI€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

ITepemennsiil Tok. CUHYCOMAANBHBIN MEPEMEHHBIN TOK. MOITHOCTh EPEMEHHOTO
TOKa. AMIUTUTYIHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJTbI TOKA U HAIIPSKEHHUSL.
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Tpanchopmarop. IIpousBoncTtBo, mepenaya U MOTPEOJICHUE AIEKTPUUECKON
SHEPrur. OKOJOTWYECKHE PHUCKA NpPH MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
UCIIOJIb30BAHUS IEKTPOIHEPTHH B IOBCETHEBHOM KU3HH.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
IeHEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenosanue [apaMeTPOB KoJieOaTeIbHOM CHUCTEMBI (OpyXKUHHBII
WJIA MaTEMaTUYECKUN MasTHUK).

Ha6nronenue 3aTyxarommx KoJaeOaHmi.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJIEOAHHIA.

Ha6nronenue pe3onanca.

CBOOOHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHUSL.

OcmuorpaMmsl - (3aBUCMMOCTH  CHJIBI  TOKa W HAalpsDKEHUS OT BPEMEHH)
JUIS SIIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3oHaHnc mpu  1mocCiIeAOBAaTENbHOM — COSAMHEHHWH  PE3UCTOPA,  KaTyLIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopeinp TMHUM 2JEKTPOIIEpe1adHm.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomoi

HccnegoBanue 3aBUCUMOCTY NIEPUOJIA MAJIbIX KOJIEOAHUW Ipy3a Ha HUTHU OT JJIMHBI
HUTHU ¥ Macchl rpysa.

HccenenoBanue MepeMEHHOTO TOKA B IIEMM U3 MOCIENI0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazHUNHbLE GOTIHbL

Mexannueckue BOJIHBL, yCHIOBUS  pacnpocTpaHenus. Ilepuon. CkopocThb
pacrpocTpaHeHus U JyInHa BoJIHbL. [lonepeunbie u npoaoabHbIe BOJHBL. MHTEpdepeHtms
1 qudpakius MEXaHUYECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Beicora ToHa. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBIL. YCJIOBUS M3JIYyUYECHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3anmnuas opuentanusa BektopoB E, B, v B anekrpomarHutHOW BoJsHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)XXEHUe, TMpesioMJIeHUe, TMojspu3amnus, audpaxuuys,
unrepdepenius. CKOpocTh JIEKTPOMarHUTHBIX BOJIH.

[[lxama »>JIEKTPOMArHUTHBIX BOJH. I[IpUMEHEHHE SJIEKTPOMATrHUTHBIX BOJIH
B TCXHHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHudecknue yCTPOMCTBA M MPAKTUYECKOEC MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIbTPA3BYKOBAas [HWArHOCTMKA B TEXHHKE M MEIAULHHE, pajap,
paguonpUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacIpOCTPAHEHHE MTOTIEPEUHBIX U MPOJAOTHHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HaOmnronenue otpaxeHus v IPeIOMIICHUS MEXaHUYECKUX BOJIH.
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Habmonenue nareppepeHnnu u Augpakiiny MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGumoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM U 4acTOTOU
KOJICOaHUH.

HccnenoBanne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH: OTpPaXKCHUE, MpPEOMIICHUE,
noJsipu3anus, Tudpakuus, HHTepPepeHIIHs.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [ IpsMonnHeliHOe pacipOCTPaHEHUE CBETA B OJJHOPOIHOM
cpene. JIyu ceera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKoHbl oOTpaxeHusi cBera. [locTpoeHue wu300pakeHU
B IUIOCKOM 3€pKaJie.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM IMOKa3aTelb
npenomneHusa. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi  yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceera. CinoxHbIl cocta Oenoro cseta. L[BerT.

Cobuparoie U pacceuBaroliue JuH3bl. ToHKas nuH3a. DOKYyCHOE pacCTOSIHHUE
M ONTHYECKas cuia TOHKOM nuH3bl. llocTpoeHne u300paxeHUi B COOMpPArOUIUX
U pacceuBaroluX JuH3axX. Dopmylia TOHKON JHUH3BL. YBEIWYEHHE, J1aBAEMOE
JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKOUN ONITHUKHU.

BonnoBas ontuka. Uutepdepenius cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBUS
Ha0IIOCHUS MaKCUMyMOB M MHHHUMYMOB B HMHTEpP(EpPEHIIMOHHOW KapTHUHE OT JABYX
CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus cseta. Judpakiuonnas pemietka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCUMYMOB TIpY MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuuyeckue ycTporcTBa U MPaKTUUECKOe MPUMEHEHUE: OUKH, JTyTa, oToanmnapar,
MPOEKIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOM, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS
peuIeTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMosMHENHOE  paclpOCTpaHEHHWE, OTPaKEHWE W NPEJOMIIEHUE  CBETa.
OnTuyeckre mpuOOpHI.

[TonHoe BHYTpeHHEE OTpakeHue. Moenp CBETOBOAA.

HccnenoBanune CBOMCTB N300payKeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune narepdepeHimmy cpera.

Habmronenue nudpakiyuum ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue creKTpa ¢ MOMOIIBIO PU3MBI.

[TomydyeHue criexTpa ¢ MOMOIIBLI0 AUGPAKITMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBera.
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Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi
N3Mepenune nokaszaresns NpeoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHU B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIeNIHAIbHOM TEOPUH OTHOCHTEIbHOCTH

['panunl NIpUMEHUMOCTH KJIaccuyeckod MexaHuku. IlocTynatsl cnennanbHON
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTM CBETA B BaKyyMe,
MPUHINI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BpPEMEHU U COKpalleHUe
JUINHBI.

DHEprusi U UMITYJIbC PEIATUBUCTCKON YACTHUIIBI.

CBs3b MacChl C SHEPTUEH U UMITYJILCOM PEISTUBUCTCKONM YaCTUIIbI. DHEPTUS MOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmol KéaHmM OGO ONMUKU

®otonbl. @opmyna [lnanka cBs3u sHEprud (QOTOHA C €ro YaCTOTOW. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTue u ucciaegoBanue ¢otoddpdekra. Omnbitel A.I'. CroneroBa. 3aKOHBI
dbotoapdexra. YpaBHenue OunmTeitHa i pororddexra. «KpacHas rpaHHIIa»
dhoTtodrddekra.

JaBnenue ceera. OnbiTel [1.H. JIeGenera.

XHUMHYECKOe ICHUCTBUE CBETA.

TexHuyeckre yCTpOWCTBA U  MPAKTUYECKOE MPUMEHEHHE: (HOTOAIEMEHT,
dhoTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM TIACTHHOM.

Uccnenosanue 3akoHOB BHeEMIHETO (oTodhdeKTa.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna 1o paccessHUIO O-4acTHIIL.
[Tnanerapuas mozaenb atoma. [loctynatsl bopa. Mznyuenue u norsnoiienre GOTOHOB IPH
Mepexo/ie aToMa C OJIHOTO YPOBHS SHEpruu Ha Apyroil. Buasl cnektpoB. CriekTp ypoBHEN
SHEPrUM aTOMa BOJOPOAA.

BonnoBeie cBoucTtBa uyactun. Bomubl ne bpounsa. KopnyckynsspHo-BOIHOBOM
Iy aJli3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE NMPUMEHEHHUE: CIEKTPAJbHBIN aHAJIN3
(cnexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu

Mogpens onbita Pezepdopra.

Ornpenenenue IIMHbBI BOJIHBI 1a3epa.
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Habmronenue muHeRYaThIX CIIEKTPOB U3TyUCHUSI.
Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomuwl
Habmronenue nuHelyaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
panuoaktuBHOCTH. OnbIThl Pesepdopaa mo ompeneneHHio cocTaBa paguOaKTHBHOIO
u3nyuyeHus. CBoiicTBa anbda-, 6eTa-, ramMmma-u3nydeHus. BiusHue paanoakTUBHOCTH
Ha )KUBbIE OPTaHU3MBI.

OtkpeiTHE TpoTOHa M HeWTpoHa. Hykimonnas Mopens sapa ['eiizenOepra—
NBanenko. 3apsina sapa. MaccoBoe uucio sjpa. M30Tormsbl.

Anb(a-pacnaa. DNeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.
3aKOH paJIMOAKTUBHOIO PaCIIaIa.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHblie cuiibl. JledexT maccel gpa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaeMbl U MEPCIEKTUBHI SIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI IAEPHOU SHEPTETUKH.

OneMeHTapHble YacTUIbl. OTKPBITHE IO3UTPOHA.

MeTtoabp1 HAOIIOAEHUS M pErHCTPAIK AJIEMEHTAPHbBIX YaCTHII.

@yH1aMEeHTaJIbHbIE B3aUMOJeHCTBUA. EAMHCTBO U3nUecKoil KapTUHBI MUpA.

TexHuueckue yCTpOICTBA M MPAKTHYECKOE NMPUMEHEHHE: JIO3UMETp, Kamepa
BuiibcoHa, simepHblil peaktop, aToMHasi bomoa.
Jlemoncmpayuu

CueTynK MOHU3UPYIOIINUX YACTHII.
Yuenuueckuu sxcnepumenm, 1abopamopHuvle pabomoi

HccnenoBanue TpeKoB YyacTull (M0 TOTOBBIM (poTorpadusim).

Pazjen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHI

OTtanbl pa3BUTHS acTpOHOMHUHM. [IpUKIagHOE M MHUPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMMUM.

Bup 3Be3qnoro ne6a. Co3Bes3aus, ApKUe 3BE3/1bl, TJIAHEThI, KX BUJIUMOE JBIKCHHE.

CosiHe4Has cucrema.

Counnre. ConHeyHas akTUBHOCTh. MicTounuk sHepruu CoJjiHiia U 3Be3/1. 3BE3/Ibl, X
OCHOBHBIE€ XapaKTEPUCTUKU. [[narpamma «CeKTpaIbHBIN KJIacC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM MOCJEA0BATEIBHOCTH. 3aBUCUMOCTD «MAacCa — CBETUMOCTB» JJIs 3B€3]1 IJIaBHOM
nocjaeAoBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3Be3n. COBpEeMEHHbIE MPE/ICTABICHUS
0 TIPOMCXOXKACHUHU U 3BOtOIMK COJIHITA U 3Be3. DTallbl )KU3HU 3BE3].

Muieunsliii [1yTs — Hamia ["anaktuka. [lonoxenne u nemxenune Coinia B ['anakTuke.
Tunsl ranaktuk. Paguoranaktuku u kBazapsl. UepHbIe IBIPHI B siApax rajlakTHK.

Bcenennas. Pacmmipenune Bcenennoil. 3akon Xa006ma. PasOeranme rajgakTuk.
Teopus bosbiioro B3psiBa. PEIMKTOBOE U3ITyYeHHUE.
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Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHUH.
Yuenuuecxue nabnooenus

HaGnroneHuss HEBOOpPY)KEHHBIM TIJIA30M € HCMOJIB30BAHHEM KOMIIBIOTEPHBIX
MPUJIOKEHUH JIJIS1 ONIPEIETICHUS TIOJIOKEHUSI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEBEpPHOro MOJyIIApHs U IPKHUE 3BE31bI.

Habmronenus B reneckon JIyHsl, muianet, Mieunoro Iytu.

O06o01maomnee NOBTOPEHUE

Ponb ¢u3uku v acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJOTMYECKOM, COIHMATIbHOM
U 3TUYECKOM cepax AESITENIbHOCTH YEJIOBEKAa, pOJIb U MECTO (PU3UKH U aCTPOHOMHUU
B COBPEMEHHOW HAyYHOH KapTHHE MHpPA, POJb (HU3MUECKON TEOpHH B (POPMHPOBAHHUH
IpeicTaBiIeHU O (U3NYECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MHpa
B OOILIEM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBA3H

Nzyuenne kypca pusuku 06a30B0oro ypoBHs B 11 ktacce oCcyliecTBIseTCs ¢ y4eTOM
coJiepKaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMU MaTEMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJOTHUH.

Mesicnpeomemuvie noHsmusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAYyYHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIM (QakT, Tumnoresa, puanyeckas BEJIMUMUHA, 3aKOH, TEOPHS,
HaOJI0/ICHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxa: peumieHUE CUCTEMbl YpaBHEHUMW, TPUTOHOMETPUUECKHE (DYHKIIMH:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOMKIECTBO,
BEKTOPhl U HX MPOCKIUM HA OCH KOOPIUHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTApHbIX (YHKIUH, TPU3HAKU MOJI00UST TPEYTOJLHUKOB, ONIPEACIICHUE TUIOMIAIN
IJI0CKUX QUryp u o0bema Tell.

buonocus: snektpuueckue siBICHUS B )XKUBOW MPUPOJIE, KoJieOaTeNbHbIC IBUKEHUS
B JKMBOM MPUPOAE, ONTHUYECKHUE SIBJICHHUS B XUBOW MPUPOAE, JCUCTBUE paavallud
Ha JKMBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKasi CTPYKTypa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHUsI KPUCTALTUYECKON PEIIeTKU, CIEKTPAIbHBIN aHAIN3.

l'eocpagusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJIe’KU MArHUTHBIX pya, HOTOChEMKa
3eMHOM MTOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICEHUM.

Texnonoeusi:  JNTUHUM  DJIEKTpPONEpeAad, TEHepaTop MNEPEeMEHHOro0  TOKa,
AIIEKTPOJABUTATEIb, UHAYKIIMOHHAS TI€Yb, pajap, paJuoNPUEMHHK, TeJIEBU30p, aHTCHHA,
teneon, CBY-meub, NpPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHCUHAS
Oatapes.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 10 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune  yueOHoro  mpeamera  «®Pus3mka» Ha  ypoOBHE  CPEIAHETO
obmero oOpazoBanmsi (0a30BBIi  ypOBEHb) JOJKHO OOCCIEUYHUTHh JTOCTHKCHHE
CIENYIONIUX JIMYHOCTHBIX, METANPEIMETHBIX M TPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOro mnpeamera «Du3uka» TOIHKHBI
OTpaXXaTh TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarIIUXCS  PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIONTUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOrO0 OOIIECTBa, PACHIMPEHUE >KU3HEHHOI'O OIbITa M OIbITa
NEATEeIbHOCTU B MPOLIECCE pea3allid OCHOBHBIX HAIPaBJICHUM BOCIUTATEIbHOU
NeSTEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:kaIaHCKOr0 BOCIIMTAHUS

c(hOPMUPOBAHHOCTh TPAXKJTAHCKOM TIMO3UIIMM OOYyYalomerocss Kak aKTUBHOTO
1 OTBETCTBEHHOI'O YJICHA POCCUICKOTO OOIIECTBa;

MIPUHSTHE TPATUIIUOHHBIX OOIIIEYESIOBEUECKUX TYMAHUCTUIECKUX U IEMOKPATHUECKUX
IICHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HWHTEPECAX TIPAKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHOM OpraHU3aIlNY;

YMEHUE B3aUMOJEHCTBOBATh C COLMAIIbHBIMA UHCTUTYTAMU B COOTBETCTBUHM C UX
(GYHKIIUSAMH ¥ HAa3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOU W BOJIOHTEPCKOU JIESITENHHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHMS
c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA;
LICHHOCTHOE€ OTHOIICHHE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM
POCCHICKUX YUCHBIX B 001acTH (PU3UKH U TEXHUKE,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallUI0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE
B JIEATEIBHOCTH YYEHOTO;

OCO3HaHHUE JTUYHOT'O BKJIa/1a B IOCTPOCHHUE YCTOMUHUBOIO OyIyILIEro;
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4) 3CTeTHYECKOT0 BOCTIMTAHMS:
ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ACTETHUKY HAy4YHOTO TBOPYECTBA,
npucyuiero pu3ndeckoil Hayke;

5) TpyA0BOr0 BOCIIMTAHUS:

HMHTEPEC K Pa3UYHBIM cdepam MpohecCHOHAIBHONW JEATEIBHOCTH, B TOM YHCIIe
CBSI3aHHBIM C ()U3UKOW M TEXHHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyriei
poeCCHU U PEaTM30BBIBATH COOCTBEHHBIC )KHU3HEHHBIC TUTAHBL;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JacTu (PU3HUKU
Ha MPOTSHKCHNUU BCEH KHU3HM,

6) 3K0JIOrHYeCKOr0 BOCIIHTAHMA:

c(hOpMHUPOBAHHOCTD IKOJOTUUYECKON KYJIbTYPhI, OCO3HAHUE TJIO0AIBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYLIECCTBJICHUE JICCTBUI B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHMSA 1T YCTOMUYMBOIO pa3BUTHSI YEJIOBEUECTBA;

Pacmpenue omnbiTa A€STEIbHOCTH 3KOJIOTMYECKOM HANpaBJIC€HHOCTH HA OCHOBE
MMEIONTUXCS 3HAaHUH 110 (hU3HUKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKU;

OCO3HaHHUE LIEHHOCTH HAay4YHOW JEATEIIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUCHUS
(GU3MKM  OCYIIECTBIATH  MPOEKTHYIO U MCCIEAOBATENbCKYIO  JESTENIbHOCTD
WHJVBUIyaJIbHO U B TPYyIIIE.

B mnpouecce OOCTHXKEHHMS JUYHOCTHBIX pPE3YyJbTATOB OCBOCHHSI MPOrPaAMMBbI
no (¢u3uMKe 9 YPOBHSA CpeaHero oOmiero o0pa3oBaHus y  OOydaroluxcs
COBEPLIEHCTBYETCS SMOLIMOHAIBHBIN VHTEIIEKT, IpearnoIaranmmi
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh IMOHMMATh CBOE 3MOLIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPABJIEHUS Pa3BUTHsI COOCTBEHHON SMOIIMOHAIBHOM c(ephl, ObITH
YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUsA, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHUE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOLMOHAIBHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMH, BKIIOYAIOLIEH CTPEMJICHUE K JOCTHXKECHUIO LIEJIH
U yCIexy, ONTHMH3M, HWHHUIMATHBHOCTb, YMEHHME JECHCTBOBAaTh, MCXOAS M3 CBOHX
BO3MOKHOCTEM;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh AMOLMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €0 MPU OCYLIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COUYYBCTBHIO
U CONEPEKUBAHMIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOUIEHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHMOIUKTHI.
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METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIe NeilCTBHUS
Ba3oBble Jornueckue 1eMcCTBUSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTpPUBATh
€€ BCECTOPOHHE;

ONpPEACNATh UEIM JCATEIIbHOCTH, 3a1aBaTh MMApPAMETPbl M KPUTEPUH HX
JIOCTYOKEHUS

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PacCMaTPUBAEMBIX (PU3NUECKUX
SIBIICHUSAX;

pa3zpabaThiBaTh IDIAH pEIICHUS MPOOJIEMBI C YyYETOM aHauu3a WMEIONTUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B AECATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH MTOCIEACTBUI AEATEIBHOCTH,

KOOPAMHUPOBATh U BBIMOJHITH pabOTy B YCIOBUSIX PEATbHOr0, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUN KU3HEHHBIX TIPOOJIEM.

ba3zoBble ucciienoBarebCKue 1efiCTBUA:

BIIQJICTh HAYYHOW TEPMHHOJOTHEH, KIIOYCBHIMH TMIOHATHSAMH U METOJaMHU
(bu3NYeCcKON HAYKH;

BJIQJICTh HAaBBIKAMHU Y4YEOHO-HUCCIEAOBATEIbCKOM W TPOEKTHOU JeSTEIHHOCTU
B oOsactu (pu3uku, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSTEIBLHOMY IOUCKY
METOJIOB pelieHus 3a7a4 GU3NUECKOTO COJEP>KaHUs, IPUMEHEHUIO PAa3IMYHbIX METOOB
MO3HAHUS;

BIQJCTh BUJAMHU JCSATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €ro
WHTEPIpETaINH, TPEoOPa30BaHUIO M MPUMCHECHHUIO B PA3IMYHBIX YUECOHBIX CHUTYAIHSIX,
B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISIT IPUYMHHO-CIIEJICTBEHHBIE CBA3U U aKTYaJu3UpPOBATh 33/1a4y, BBIIBUTATh
TUTIOTE3y €€ PelIeHUs, HaXOUTh apPTYMEHTHI JJI JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3WPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d pPe3yJIbTaThl, KPUTHUCCKH
OIICHWBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

cTaBUTh ®  (GOpMyIuUpoBaTh COOCTBEHHBIC 3a7aud B  0Opa30BaTEIBHOU
JESATETBHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

YyMETh TEPEHOCHTHh 3HAaHWUA 1O (U3MKE B MPAKTHUYECKYI0  0O0JacTh
KU3HEJCATEIILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, ITPEJIaraTh OpUTHHAIBHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1aUH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.
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Pab6ora ¢ undopmanmeii:

BIIQZICTh HaBBIKAMU TOJNydeHHUs HWHOpMaruu (U3HYECKOTO  COACpIKAHUS
U3 HCTOYHHUKOB pPAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIATh TIIOUCK, aHaJu3,
CUCTEMATH3AIMI0 ¥ HWHTEPIpeTauio WHGOPMAIMK Pa3InYHBIX BUIOB H (opm
MIPEICTABIICHHUS;

OILICHUBATh JIOCTOBEPHOCTh MH(POpMAITUH;

HCIIOJIh30BaTh CPE/ICTBA WH(MOPMAITMOHHBIX WU KOMMYHUKAIIMOHHBIX TEXHOJOTUN
B pEUICHUHM KOTHUTUBHBIX, KOMMYHHMKATUBHBIX U OpPraHU3allMOHHBIX  3ajJla4y
c coOmtofeHueM TpeOOBaHUNW HPrOHOMHMKH, TEXHUKH O€30MacHOCTH, TUTUEHBI,
pecypcocOepexeHuns, TPaBOBBIX W OATUYECKUX HOPM, HOPM HWHGOPMAITMOHHON
0€e30I1aCHOCTH;

co37aBaTh TEKCThI (PU3UUYECKOTO COJAEPKAHUS B PA3NIMUHBIX (hopMaTax C y4EeTOM
Ha3HaueHUsT WHGPOPMAIUM U I1IeJIEBOM ayJAUTOPUH, BBIOUpas ONTUMAIbHYIO (GopMmy
MIPEACTABICHHS ¥ BU3YaTH3AIIHH.

KoMMmyHuKkaTHBHBIE YHMBepPCAJbHbIE Y4YeOHbIE JeHCTBHS

O0menme:
OCYILIECTBIIATH OOIIEHUE HA YpOKaxX (PU3NKU U BO BHE-YPOUHOU JI€SITENHLHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYaAllUH U CMSTYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX

CPEACTB.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh U UCTIOIB30BaTh MPEUMYIIIECTBA KOMAaHHOW U WHANBUAYAIBHON PaOOTHI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JIEUCTBUH C yU4€TOM OOIIHUX UHTEPECOB,
Y BO3MOKHOCTEHN KaXXJ0T0 WICHA KOJUICKTHBA;

MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBUS 10 €€ TIOCTUKEHUIO: COCTABIIATH IJIaH JEUCTBUN, PACIIPEIEIIAT POJIU C YYETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO yYaCTHMKAa KOMAaHJIbI B OOIIHii
pe3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE  IPOEKThI, OIEHWBAaThb MIAEW C TIO3UMLUHAM HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE MOBEICHUE B PA3JIMUYHBIX CUTYAIUAX,
MPOSIBJIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIEe NeHCTBUA
Camoopranuzamnus:

CaMOCTOSITEIILHO OCYIIECTBIIATH TO3HABATEIHHYIO IEITEILHOCTh B 00J1aCTH (PUBUKHU
M aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC
3a/1a4H;

23



®denepanbHas paboyas nmporpamma | ®usuka. 10—11 knaccel (0a30BbIN YPOBEHD)

CaMOCTOSATENIbHO COCTaBIIATh IUIaH PEUIEHUS PaCUETHBIX M KAYeCTBEHHBIX 33]aY,
IUIaH BBIMOJHEHUS NPAKTUYECKOM padOThl € YYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYAIIHUsIM;

paciupsTh paMK1 y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATH €70, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO W TPOSBICHUIO SPYAWINH B 00JIacTH (U3HKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalllsiM, BHOCHTb KOPPEKTHBBI B JACSATEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIaJICTh HaBBIKAMU IO3HABATEIbHONU PEeIICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHUIA;

HCIIOJB30BaTh MPUEMBbl peIeKCUM IJisl OLEHKH CHUTyalldd, BhIOOpa BEPHOIO
peleHus;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX [IPU aHAIU3E PE3YJIbTATOB JACSTEIbHOCTH.

IIpunsaTHE ceds U APYTrUX:
MIPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
MIPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX MPU aHATU3E PE3YJIbTaTOB JEATCIIBHOCTH;
PU3HABATH CBOE MPABO M MPABO JPYTHX HA OIIHOKY.

HPEIMETHBIE PE3YJIbTATDBI

B mpomecce usyuenus kypca kypca ¢usuku 06azoBoro ypoBHs B 10 kiacce
0Oy4JaronIuiicss HAYYUTCSA:

JEMOHCTPUPOBaTh HAa MpUMEpax pojdb M MecTo (QU3UKUM B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIFOAEH;

YUYUTHIBaTh  TPAHULIBI  NPUMEHEHUS  M3YUYEHHBIX  (U3MYECKUX  MOJEINEH:
MarepuaibHas TOYKa, WHEpIMalbHAs CHCTEMa OTCYeTa, aOCOJIIOTHO TBEPAOE TEJO,
WJCaNbHbIA Ta3, MOJEIN CTPOCHUS Ta30B, JKUAKOCTEH M TBEPIBIX TeEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsij pU PelIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKHE SIBICHUS (MPOLECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KUHETUUYECKOM TEOpPUM CTPOEHHUS BEIECTBa
U DJEKTPOJUHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE TMAaJICHUE Tel, JBUXKEHUE IO OKPYKHOCTH, HHEpLHMs, B3aUMOJCHCTBUE
ten, auddys3usi, OpOyHOBCKOE [BM)XEHUE, CTPOCHHE >KHMJIKOCTEH W TBEpABIX Te,
M3MEHEHUE o0bemMa TeJd MpU HarpeBaHuU (OXJIAKIEHUHU), TEIJIOBOE PaBHOBECHE,
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HCHapeHne, KOHICHCALNS, IUIABJIECHNUE, KPUCTAIUIN3ALUs, KUTIEHNE, BJIAXXHOCTh BO31yXa,
ITOBBILIICHNE NIABJICHUS ra3a IIPU €ro HarpeBaHWHU B 3aKPBITOM COCYJAE, CBA3b MEXIY
IIapaMeTpaMM COCTOSIHHS Ta3a B HM30IPOLIECCaX, JICKTPU3ALMA TEJ, B3aMMOJEWCTBUE
3apsJI0B;

OMKCHIBATh MEXAaHWYECKOE JBMKCHUE, WCIONIB3Yysd (HU3NICCKUE BEIUIUHBI:
KOOpAWHATA, MyTh, NIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUIa, UMITYJIbC
Tena, KUHETUYECKas »JHEPrus, NOTEHIMAIbHAs BSHEPIus, MeXaHWyeckas padorta,
MEXaHUYEeCKass MOITHOCTh; TP ONMHUCAHWH MPABHIIBHO TPAKTOBATh (PU3UYCCKUIA CMBICT
UCIIOJIb3YeMBIX BEJIMYMH, WX O0O3HAYCHUS W EIUHHUIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUHUHY C IPYTUMH BEIIMUYNHAMU;

ONMCHIBATh U3YYEHHBIC TETUJIOBBIE CBOMCTBA TEJN U TEIUIOBBIC SIBIICHUS, UCIOJIb3YS
¢dbu3nueckre BEIWYMHBL: TaBJICHUE ra3a, TEMIIEpaTypa, CpEaHssT KHHETUYECKas YHEPIUsl
XAa0TUYECKOIO  JIBJKEHHUS MOJIEKYJ, CpPEIHEKBAaIpaTU4YHas CKOPOCTb MOJEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSASI 3HEprus, padora rasa, Ko3(Q(PHUIHUEHT IMOJIE3HOTO
JEUCTBUSL TEIJIOBOTO JIBUTATEJISI; IPU OMHCAHWU MPABWIBHO TPAKTOBATH (PU3UUECKUM
CMBICJI HCTIOJIb3YEMbIX BEJIWYUH, UX OOO3HAUYCHUS M €IUHMIIbI, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BEIIMYUHAM;

ONMUCBHIBATh M3YYEHHBIE DJIEKTPUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKHUE
ABJIEHHS (IIPOLIECCHI), MCHOJIb3yd (DU3UUECKUME BEJIMYMHBL: BJIEKTPUUYECKUN 3apsf,
AJIEKTPUYECKOE I10JIE, HANPSIKEHHOCTh II0JI1, NOTEHLMAl, Pa3HOCTb IOTEHUUAJIOB;
MIPY OMKMCAHUM MPABWILHO TPAKTOBAThH (DU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX
0003HAaYEHUS W €IUHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIONINE JAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTUMH BEJIMUHMHAMU;

aHAIM3UPOBATh (PU3UUYECKHE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (DU3NUECKUE 3aKOHBI
M TpUHLUIBL 3aKOH BcemupHoro tsarorenus, I, II u III 3axkonbr HproToHa, 3axoH
COXPAaHEHUS MEXAaHWYECKOW SHEpPruu, 3aKOH COXPAHECHHS WMIIYJIbCa, HPUHIUII
CyHEepHO3ULIMA CWJI, TPUHIMI PAaBHONPABUS HWHEPUUAIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHMS BEILIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpelHe KWHETUYECKOW OHEPrMHM TEIUIOBOTO JIBIDKCHMSI MOJIEKYJT C aOCOIOTHOM
TEMIIEpATypPOM, NEPBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsna, 3akoH KyioHa, mpu 3TOM pa3iuydarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €TrO
MaTeMaTU4YeCKOe BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPUHIIMIBI JCHCTBUSA MAIWH, TPHUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3idyaTh YCIOBUS HMX OE€30MacHOTO HCIOJIb30BAaHUSI B IOBCEIHEBHOU
KU3HH,

BBITIOJTHATh YKCIIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3UUECKUX SIBJICHUN U MPOIIECCOB
C HCIOJIb30BAHUEM TIPSIMBIX, U KOCBEHHBIX HM3MEPEHUM, TPU ATOM (POpMYIUpPOBaAThH
npobsiemMy/3agadyy M THUIOTE3y Y4eOHOro »JKCIEpPUMEHTa, COoOupaTh YCTAHOBKY
13 MPEIJI0OKEHHOTO 000pYA0BaHUSI, POBOAUTH ONBIT U (POPMYJIUPOBAThH BHIBO/IHI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEIWYWH, MPU ATOM
BBIOMpATh ONTHUMAaJbHBIN CIOCOO W3MEPEHUS M HCIOJb30BaTh HM3BECTHBIE METOJIbI
OLICHKU ITOTPELIHOCTEN U3MEPEHHUI;

25



®denepanbHas paboyas nmporpamma | ®usuka. 10—11 knaccel (0a30BbIN YPOBEHD)

MCCJIEI0OBATh 3aBUCUMOCTH MEXKIY (DU3MUYECKUMHU BEIMYUHAMH C UCTIOJI30BAaHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH PE3YIbTATh
MOJIYYCHHON 3aBUCHUMOCTU (PU3MYECKHX BEJIMYMUH B BHJE TaOMUI U rpaduKoB, AeNaTh
BBIBO/IbI IO pE3yJIbTaTaM UCCIEIOBAHNUS;

coOro1aTh IpaBuiIa 0€30MaCHOTO TPy 1a MPHU MPOBEICHUHU UCCIIEIOBAHUN B paMKax
y49eOHOTO DJKCIIEPUMEHTA, Y4eOHO-UCCIIENOBATEILCKOW M TPOCKTHOW JEATEIHHOCTH
C MCTIOJIb30BaHUEM M3MEPHUTEIHHBIX YCTPOMCTB U JIA0OPATOPHOTO 000Dy I0BAHNS;

peraTh pacyeTHBIC 3a/Ja4d C SIBHO 33JJaHHON (DU3MUECKOW MOJCIBIO, MCTOIB3YS
(bU3UYEeCKre 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHAIM3a YCIOBUS 3aJa4d BHIOUPATh
(UBUYECKYI0 MOJIENb, BBIICIATh (DU3MUCCKUE BEIUYUHBI M (HOPMYIIBI, HEOOXOIUMBIE
JUISL €€ PEeNIeHUsl, MPOBOAUTh PACUEThI U OLICHUBATH PEAIbHOCTH MOJYYEHHOTO 3HAYCHUS
(bu3nyeCcKoi BETUYUHBI,

peniaTh KayeCTBEHHBIC 3aJlaud: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYUBYIO
LIETIOYKY PACCYXICHUU C HCMOJIb30BAaHWEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U (PU3UYECKUX SIBJICHHUI;

UCIIOJIb30BaTh MPHU PEIICHUHU Y4YEOHBIX 3aJa4 COBPEMEHHbIE HWH(OpPMaAIMOHHBIC
TEXHOJOTUU [JI TIOMCKA, CTPYKTYPUPOBAHUSA, WHTEPIPETAlUH W MPEICTaBICHUS
y4ueOHOM U HAyYHO-TIOMYJISPHON HH(POPMAIUH, TOTYYEHHOMN U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKU aHATTM3UPOBATH MOIyHaeMyr0 HHGOPMAIIHIO;

MPUBOJUTh MPUMEPHl BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHUE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTUE TEXHUKHU U
TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TIOBCEJHEBHOM >KU3HU
st obecnieyeHus: 0€30MacHOCTA TPU OOpalieHuu ¢ MPUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBaMH, JJIsi COXPAHEHUsI 3J0pPOBbsi U COOJIIOJICHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpee;

paboTaTh B TPYIIIIE C BHIMOJIHEHUEM PA3IMUHBIX COLMANIBHBIX POJICH, MIIAHUPOBAThH
paboTy TIpynmbl, palUOHAIBHO pachpeieisaTh O0O0S3aHHOCTH U IJIaHUPOBATh
NEATEIbHOCTh B HECTAHAAPTHBIX CUTYAllUsIX, OLICHUBATh BKJIAJ] KaXXI0T0 U3 YYaCTHUKOB
IPYIIIbBI B pEIEHUE pacCMaTpUBAEMON MPOOJIEMBI.

B nporiecce usyuenus kypca ¢pusznku 6a3oBoro ypoBHs B 11 kiacce oOyuaromuiics
Hay4HTCS:

JIEMOHCTPUPOBATh HA TpPUMEpAX pojab U MecTo (Gu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHbI MHUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW AECATEIBHOCTU JIFOJEHU, LEIOCTHOCTh U EOUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS U3YYEHHBIX (DU3UYECKUX MOJIETeH: TOYCUHBIH
AJIEKTPUYECKUN 3apsil, JIyd CBETa, TOUEYHBbIM MCTOYHHUK CBETA, SiICPHAS MOJEb aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO sJIpa MPU PENICHUH (PU3NYECKUX 3a]1ay;
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pacno3HaBaTh (PU3NYECKHE SIBICHUS (MPOLECCh) U OOBICHATH UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKM W KBAHTOBOM (PU3MKH: 3JIEKTpUYECKas MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JACHCTBUS TOKA, B3aWMOJICHCTBHE
MarHMTOB, 3JEKTPOMArHUTHas WHAYKLHSA, ACHCTBHE MArHUTHOTO TMOJIA HAa MPOBOJHHUK
C TOKOM W JBIKYIIMWCA 3apsij, OJJICKTPOMAarHuTHbIE KOJNeOaHWs ¥  BOJIHBI,
NPSIMOJIMHEMHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE, MpeJIoMIICHIE, HHTEp(epeHIHs,
IUGPaKIUs W TOJSIpU3alusi CBETa, AUCIEPCUS CBETa, (POTOIIEKTpHUUECKHd 3PdeKT
(boToaddexT), cBeToBOE AaBICHHWE, BO3ZHMKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs! paIMOAKTUBHOCTD;

OMKCHIBATh W3YYCHHBbIE CBOMCTBA BellecTBa (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHYECKHUE, JIEKTPUUYECKYIO MPOBOJAUMOCTh PA3JIUYHBIX CPEI) M DJIEKTPOMArHUTHBIE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ysd (PU3NUECKUE BEIMUYMHBL: JIEKTPUUECKUN 3apsl, cuja
TOKa, JJEKTPUYECKOE HANPSIKEHHE, JJIEKTPUYECKOE COINPOTHUBIICHHE, Pa3HOCTH
MOTEHIUAJIOB, JIEKTPOABUKYIAs CUila, paboTa TOKa, UHAYKIUS MAarHUTHOTO TIOJIsA, CHJIa
Awmnepa, cuna JlopeHna, HHIYKTUBHOCTb KaTYUIKH, OJHEPIHUsl 3JIEKTPUUECKOIO
Y MarHUTHOTO TOJIEH, IEPUOJI U YacTOTa KoJieOaHUH B K0J1e0AaTeTbHOM KOHTYpE, 3apsi U
CWJa TOKa B MPOLECCEe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHuil, (okycHoe
paccTosiHUE W ONTHYECKas CUjla JIMH3blI, HPU OINUCAaHUM NPABUIBHO TPAKTOBATh
(U3MYECKU CMBICT MCIOJIb3YEMbIX BEJIMYUH, X 0003HAYEHUS U €JIMHULIbI, YKa3bIBaTh
(bopMyIibl, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIUUHUHY C JPYTMMH BEITUYMHAMU;

ONKCHIBATh U3yYEHHBIE KBAHTOBBIE SIBJICHUSI U MPOLECCHI, UCIIONb3Ys (PU3HMUECKHUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YIHEPTUS
U UMITYJIbC (POTOHA, IEPHO/] 0Ty pacIiaa, SHEPTUS CBSI3U aTOMHBIX 1€, IPU ONUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UYECKUN CMBICI HCIONb3YEMBIX BEIMYHMH, UX 0003HAUCHUS
U €IUHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE JaHHYIO (U3NYECKYIO BEITUUYHHY
C IPYTUMU BEJIMYMHAMHU, BBIYUCIIATH 3HAUCHHUE (PU3UUECKON BEIUYUHBL;

aHAJIM3UPOBATh (PU3UUYECKHE MPOIIECCHI U SIBJICHUS, UCTIOJIBb3Ys (PU3NUYECKUE 3aKOHBI
Y IMPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BAaTENIbHOTO U NMapajuIeIbHOTO COSIUHEHMS
IIPOBOAHUKOB, 3aKOH J[xkoyns—JIeHnma, 3aKOH AIEKTPOMAarHUTHOM WHIYKIHMH, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTpAaHEHUs] CBETa, 3aKOHbl OTPAKEHHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHWE OWHINTeHHa i (hoToddderra, 3aKOH COXpaHEHUs
SHEPIUU, 3aKOH COXPAHEHHUS HMMITYJIbCa, 3aKOH COXPAHEHMS BJIEKTPUYECKOTO 3apsiia,
3aKOH COXpaHEHUsI MacCOBOTO YKCIIa, MOCTyNaThl bopa, 3aKoH painoakTUBHOTO pacmaja,
Ipyd 3TOM pa3iuyaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTUYEeCKOe
BBIPKEHHE U YCIOBUS (TPaHUIIbl, 00JIACTH) MPUMEHUMOCTH;

OTIpE/ENATh HANpPaBJIEHWE BEKTOpPA MHIYKIMM MarHUTHOTO MOJS IPOBOJHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenna;

CTPOUTh M ONMCHIBATh M300pa’KE€HUE, CO3/1aBa€MOE€ TUIOCKHM 3€pKaJIoM, TOHKOMN
JIMH30M;

BBITOJIHATH SKCIIEPUMEHTHI M0 UCCIIEOBAHUIO (DU3HUECKUX SBIIEHUN U MPOIIECCOB
C MCHOJIb30BaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEPEHHiIl: ImpHU 3TOM (HOPMYIUPOBATH
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npobiieMy/3ajauy M THUIOTE3y Y4YeOHOro OJKCHEPUMEHTa, COOHpaTh YCTAHOBKY
U3 IPEJI0AKEHHOTO 000pyA0BaHNUs, TPOBOJAUTD ONBIT U (POPMYIUPOBATH BBIBOJBL;

OCYIIECTBISITH MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIIMYUH, TIPU 3TOM
BBIOMpATh ONTHUMAIbHBIA CIHOCOO HM3MEPEHHS M HCIIOJIBb30BATh H3BECTHBIE METOIBI
OLIEHKH NOTPEIIHOCTEN U3MEPEHNUH;

HCCIIEIOBaTh 3aBUCHUMOCTH (U3UYECKUX BEIUYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEPEHUI: TpPU 3STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3YJIbTATHI
IOJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BUJAE TaONMIl U IpadUKOB, J€1aTh
BBIBOJIBI IO pE3YyJIbTaTaM UCCIEI0BAHNUS;

co0roAaTh npaBuiia 0€30MacHOrO Tpy/a IPH MPOBENECHUHN UCCIEA0BAHNN B paMKax
y4eOHOro HSKCIEPHUMEHTa, y4eOHO-UCCIIENOBATENbCKON U TNPOEKTHOW NEATEIbHOCTU
C MCTIOIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYIOBAHUS;

pemarh pacyeTHbIE 3a/1aud C SIBHO 3aJaHHOW (PU3MYECKOW MOJEIbI0, UCIOIb3Ys
¢u3nueckne 3aKOHbl M NPUHLUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/add BBIOMPATH
(U3UYECKYIO MOJIEND, BBIAEIATh (PU3NUECKHUE BEIMYUHBI U (OPMYIIbl, HEOOXOIUMBIE ISt
€€ pElIeHUs], ITPOBOJNUTh PAacyUeThl U OLEHUBATH PEAIBHOCTDH IMOIYYEHHOTO 3HAUYCHUS
(bu3NYECKOIl BETNYHHBI;

pemaTh KayeCTBEHHBIE 3a/layd: BBICTPaUBaTh JIOTUYECKH HEMPOTHUBOPEUYUBYIO
LEMOYKY PacCyXJICHHH C HMCIOJIb30BAHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
1 (PU3UYECKUX SIBICHHIA;

UCIOJIb30BaTh NPU PEIICHUU Y4eOHBIX 3a7ad COBPEMEHHbIE HH()OpPMAaIOHHBIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYPUPOBAaHMUS, HHTEPIpPETAlMM W IPEICTaBICHUS
y4eOHOM U HAyYHO-TIOMYJISIPHONM HH(POPMALIMH, TTOJTYYEHHON U3 Pa3IMYHBIX HICTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJTy4yaeMyt0 HHPOPMAIHIO;

OOBSCHATh NPUHLMIIBI JEUCTBUS MAaIUH, MPUOOPOB M TEXHUYECKUX YCTPOICTB,
pasnuyaTh yCIOBHUS UX 0€30MaCHOI0 MCIIOJIb30BAaHUS B MIOBCEIHEBHOW KU3HH;

OPUBOJAUTH MPHUMEPHl BKJIAaJa POCCUHCKUX M 3apyOeXKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHHE MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKU
U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUSA MO (U3MKE B TOBCEIHEBHOW >KU3HU
i obecriedeHusi 0e30MacHOCTU NpU OOpallleHuu C NpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHM, JIsI COXPAHEHHUs 3J0pOBbSA U COONIOACHUS HOPM 3SKOJOTHUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B rpynIe ¢ BHIMOIHEHUEM PA3UYHBIX COIIMANBHBIX POJIEH, IMIIaHUPOBAThH
paboTy Tpynmbl, pPaUMOHAIBHO paclpelensTh OO0A3aHHOCTH M IJIAHUPOBATh
JEeSTEIbHOCTh B HECTAHJAAPTHBIX CUTYaIMIX, OLEHUBATh BKJIAJ KaXKJOTr0 U3 YYaCTHUKOB
rpynIbl B pelieHue paccMaTpruBaeMoil MpoOIeMBbl.

28



TEMATHYECKOE IINIAHUPOBAHUE!

denepanbHas padoyvas mporpamma | @usuka. 10—-11 knaccel (0a30BbIN YPOBEHB)

10 KJIIACC
HanmenoBanue
Ne OCHOBHBIE BUJIBI JESTETLHOCTH
pa3zesnoB U TeM [TporpammHoe conepkanue
n/m 00yYaromxcst

y4eOHOTO MpeaMeTa

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

aHuA

1.1 | ®usuka u MeTobI 2 ®u3nka — HayKa O MPUPOJIE. N3yyeHnne Hay4HbIX (AMIIUPUUYECKUX

HAy4YHOTI'O IO3HAHUS Hay4unble MeTO/IbI IO3HAHUS Y TEOPETHYECKHUX ) METOJI0OB ITO3HAHHUS
OKPY’KaIOILETO MUPA. OKPYXAaIOILEro MHUpA.
Ponsb s3xkcnepumenTa u Teopun OO0cyxaeHue rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IIPUPOJIBI. (du3nyeCKUX 3aKOHOB U TEOPHIl.
DKCHEepUMEHT B (PUBHKE. PaboTa B rpymnme 1no noaroToBke
MopenupoBanue pU3HMUECKUX KOPOTKHX COOOIIEHUH O pOJIK U MECTE
SIBJICHUM U Tipo1ieccoB. HayuHbie (GU3UKY B HayKE U B MMPAKTUYECKOU
runote3bl. Gu3nuecKue 3aKOHbI JeSATEIbHOCTH JIIOJIEH.
U TeopuH. ['paHuIpl NpUMEHUMOCTH | JIeMOHCTpalys aHAJIOTOBBIX
¢u3nueckux 3akoHOB. [IpuHIUN U HA(PPOBBIX U3MEPUTENBHBIX
COOTBETCTBHUS. pUOOPOB, KOMIBIOTEPHBIX JATYUKOB.
Ponw u MmecTo Gpusuku OcBoeHnEe OCHOBHBIX MPUEMOB pa0OThI
B (hOpMHPOBAHUH COBPEMEHHOU ¢ uudpoBoi madoparopueil no pusuke
HAay4YHOU KapTUHBI MUPA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH

Wroro 1o pazaeny 2

! Mpu paspabotke paGoyeil mMporpaMMbl B TEMATUYECKOM ILTAHUPOBAHUH JIOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHHS DJIEKTPOHHBIX (IH(PPOBBIX)

00pa3oBaTeIbHBIX PECYPCOB, SBIISIONIMXCS YUeOHO-METOANIECKUMHU MaTeprallaMt, COJICpPIKaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUH.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe JBHXKEHHUE.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTcuera.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )
Y YCKOPEHHE MaTEPUAIbHON TOUKH,
UX MPOEKIUN HA OCU CUCTEMBI
koopauHat. CloxxeHue
MIEPEMEILICHUN U CTI0KEHUE
CKOpOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
NPSIMOJIMHENHOE JBUKECHHUE.
['paduku 3aBUCHMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH

U [IepEMEIICHUS MaTepUaTbHOM
TOYKH OT BPEMEHH.

CBoOoaHOE majieHne. Y ckopeHue
CBOOO/IHOTO IMaJIEHUSL.
KpuBonnHenHoe 1BUKEHHUE.
JIBrKeHHne MaTeprUaIbHON TOUKH
10 OKPYKHOCTH C TOCTOSTHHOM

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JITHEWHAsA CKOPOCTb.
[Tepuon u yactoTa oOparieHus.

LleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHuuyecKne yCTporucCTBa

[IpoBeneHue IKCIIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOI'O IBUKEHHUS C LIETIBIO
OINpPEEICHUS] MTHOBEHHON CKOPOCTH;
HCCJIEIOBAHNE COOTHOILIEHUS MEXKIY
MyTSIMU, IPOHJIEHHBIMH TEJIOM

3a MOCJIEA0BATENIbHBIE PABHBIE
IIPOMEKYTKHA BPEMEHHU

IIPU PAaBHOYCKOPEHHOM JIBH>KEHUU

C HA4aJIbHOW CKOPOCTBIO, PABHOW HYJIIO;
U3y4YEeHUE ABUKEHUS IIapUKa B BA3KON
KUIKOCTHU; U3YUECHHE JIBHXKCHHUS TEa,
OpOILIEHHOTO TOPU30HTAIIBHO.
OObsicCHEHUE OCHOBHBIX TPUHIUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOWCTB,
TaKUX Kak: CIUJOMETP, LEIHbIE

Y PEMEHHBIE MTepeaun ABUKECHUS;

U yCIIOBUM WX 0€30MacCHOTO
UCIIOJIb30BAHUS B MOBCETHEBHOM
KU3HU.

Pelenue pacueTHbIX 3aa4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITIOJIb30BAaHUEM OCHOBHBIX (POPMYI
KHHEMAaTHUKH.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJIMYMH OT BPEMEHU

JUTsl pPABHOMEPHOTO
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Y IPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, ABUKEHHUE CHAPSI0B,
LICIIHBIC ¥ PEMEHHBIE NIepeladun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBYKCHHSL.

Pacno3naBanue puznuecKkux sBICHUN
B YUCOHBIX OIBITaX M OKPYIKarOIIeH
YKU3HH: PAaBHOMEPHOE

1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOHOE TTaJCHUE TEII,
JIBIDKCHHUE TI0 OKPY>KHOCTH.

Onucanye MEXaHUUECKOTO IBHKECHUS
C UCITOJIb30BaHUEM (PU3UUECKUX
BEJTMYMH: KOOPJUHATA, ITYTh,
MepeMeIeHHE, CKOPOCTh, YCKOPEHHUE.
PaGoTa B rpymnmax npu miaHApOBaHUH,
MIPOBEICHUH W UHTEPIPETAINH
PEe3yJIbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJIHUTENILHBIX HCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JInHamuKa

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. I[lepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [punnun
CyIepno3ulnu cui. Bropoii 3akoH

Hprorona st MmaTepuanbHOM TOUKH.

Tperuit 3akoH HeroToHa

JUISl MATEPUAITBbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsxectu. [lepBas
KOCMHUYECKAsI CKOPOCTb.

CpaBHEHME MacC B3aMOICHCTBYOIINX
TeJl.

N3yueHne 3aBUCUMOCTH CHJTBI
YIPYTOCTH OT fehOpMallii; CpaBHEHHUE
CHUJT TPEHUS TTOKOSI, KAUCHUS

U CKOJIbKEHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcrniepuMeHTa:
WCCJIEIOBaHHE 3aBUCUMOCTH CHJI
YIPYTOCTH, BOSHUKAIOIINX

B IIPYKUHE U PE3UHOBOM 00pa3sIie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buapl TpeHus (MoKos,
CKOJIb)KECHHUSI, KAUEHU ).

Cuna tpenuns. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbKEHUS U cujia
Tpenus nokosi. Koaddunuent
TpeHus. Cuia CONpOTUBIICHUS
MIPH IBMKEHUH TeJa B KUIAKOCTU
WIIN rase.

ITocTynarensHOE 1 BpalaTenbHOE
JBU>KEHUE a0COJIFOTHO TBEPAOTO
TeNa.

MOMEHT CHJIBI OTHOCHTEIIBHO OCH
BpameHus. [lnedo cunsl. YcnoBus
paBHOBECHs TBEPAOTO TeIa.
TexHuyeckue yCcTporucTBa

U IPaKTUYECKOE IPUMEHEHUE:
HOJIIIUITHUKY, IBUKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB

OT UX AepopMalluu; U3yuyeHue
JBI>KEHUS OpycKa M0 HAaKJIIOHHOM
MJIOCKOCTH; UCCIIEIOBAHUE YCIOBHIA
PaBHOBECHS TBEPAOTO TeJa, UMEIOIIETO
OCh BpallICHUS.

OOBsicHeHNE 0COOCHHOCTEM
PaBHOMEPHOTO U pAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JTBIKCHUS,
CBOOOTHOTO TTAJICHUS TEJ, IBMKECHUS
M0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0Ha BCEMHUPHOTO TATOTCHUSL.
OObsicHEeHUE OCHOBHBIX MPUHIIAIIOB
JEHCTBHS TTOIIIAITHIKOB U MX
MPAKTUIECKOTO TPUMEHEHUS.
OObsicCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacueTHbIX 33124 C SBHO
3aIaHHOMN (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TMHAMUKHU.

Pacno3naBanue pu3nyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
’KU3HW: MHEPIINSI, B3AUMO/ICHCTBHE TEJI.
AHanu3 GU3NIECKUX MPOIIECCOB

U SIBJICHUH C UCTIOJIb30BaHUEM 3aKOHOB
Y TIPUHIIUIIOB: 3aKOH BCEMHPHOTO
tsarotenus, |, |1 u 111 3axonsr HeroTOHa,

32



denepanbHas padoyvas mporpamma | @usuka. 10—-11 knaccel (0a30BbIN YPOBEHB)

IMPUHOUII CYIICPIIO3UITUK CUJI, IIPUHITUII
PaBHOIIPABHOCTHU MHECPUHAJIBHBIX
CHCTCM OTCUCTA

2.3

3aKOHBI COXPAHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cuCTEMbI MaTepUATIbHBIX

ToueK. IMIyJIbC CHITBI ¥ I3MEHEHHE
MMITYyJIbCa TeJla. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE JBUKEHUE.

Pabota cuibl. MOIITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepUAIILHON TOYKH. TeopeMa
00 U3MEHEHUU KMHETUYCCKON
SHEPIHUH.

[TorenuunanbHas YHEPTHSL.
[TorenuuanbHas 3HEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHasg YHEpPrus Tenaa
BOJIM3H MTOBEPXHOCTH 3EMIJIH.
[lorenunansHbIE U
HETIOTEHIIUAJIbHBIE CUIIbL. CBSI3b
pabOoThl HEMOTEHIIUATBHBIX CHJI
C U3MEHEHHEM MEXaHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKON
SHEPTHH.

Yupyrue u Heynpyrue
CTOJIKHOBCHMSI.

[IpoBeneHue IKCIIEPUMEHTA: U3yUEHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJIEIOBAHUE
CBSI3U1 pabOThI CUJIBI C U3MEHEHUEM
MEXaHUYECKOIN SHEPruu Tela

Ha IMPUMEpPE PACTHKEHUS! PE3HHOBOIO
KIyTa.

OneHka abCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

Pemenue pacueTHbIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJ TMHAMUKU U 3aKOHOB
COXPAHEHUH.

Pemenne kauecTBEHHBIX 33124

C OMOPOM Ha U3yUYEHHBIE B pa3jiesie
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKHUE SBIICHUA.

OnucaHne MEXaHUYECKOTO IBUIKEHHUS

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: UMIYJIbC TEa, KHHETUYECKas
SHEPrusl, MOTCHINAIbHAS SHEPT U,
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TexHuueckue ycTpoicTsa MexaHuveckas paboTa, MeXaHu4YecKast
Y IPaKTUYECKOE NPUMEHEHUE: MOILHOCTb.

BOJIOMET, KOIIEp, NMPY>KUHHBIN AHann3 pU3n4eCcKuX MporeccoB
MACTOJIET, JBUKEHUE PAKET U SIBJIEHUH C UCTOJIb30BAHUEM 3aKOHA

COXPAaHEHUSI MEXAaHUYECKOW JHEPIuH,
3aKOHA COXPAHEHHS UMITYJIbCA.
OOBbscHEHNE OCHOBHBIX MPUHITUIIOB
JEUCTBHUS U NIPAKTUYECKOIO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKMX Kak: BOJOMET, KOIIEep,
IIPY>KUHHBIN [TUCTOJIET.

OOBbsiCHEHUE TBUKEHUS PAKET C ONIOPOI
Ha U3YYEHHbIE (PU3NYECKUE BETUYUHBI
Y 3aKOHbl MEXaHUKHU.

Hcnonp30BaHue Mpu MOArOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUI

JUIsl IOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPHPETALNN U IIPEICTABICHUS
uH(pOpMaIUK, KPUTUIECKUN aHAITN3
noJryqaemMou uHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3nyeCKUX BEIIMYHNH, TPOBEPKA
MPEJI0KEHHBIX TUIIOTE3

Hroro no pazneny 18
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHHUE.
Huddysus. Xapakrep IBUKEHUS

Y B3aUMOJICHCTBUS YaCTHUIL
BelecTBa. Moaenu CTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BsSCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

U pa3mepsl MolieKyl. KonnyecTBo
BemiecTBa. [locrosanas ABoraapo.
TerioBoe paBHOBECHE.
Temmneparypa u ee u3MepeHue.
[Tkama remneparyp Llenscust.
Mogens uneajapLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU UJICATBLHOIO Ia3a.
AOco0THas TeMreparypa Kak mepa
CpeIHEN KNHETHUYECKON SHEPTUHN
TEIJIOBOTO IBUKEHHUS YaCTHI] rasa.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akoH JlanpToHa. M30mporiecchl

IIpoBeneHne 3KCrIepUMEHTA:
OIIPEJEIICHUE MACChI BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEHH 00beMa KOMHATBI, JaBJICHMUS
U TEMIIEpaTyphl BO3AyXa B HEM;
MCCJIEIOBAHNE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka aOCOIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEW U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OOBbsiCHEHUE OCHOBHBIX TPUHIIUIIOB
JEUCTBUI TepMOMETpa U OapomeTpa

U yCJIOBUH X 0€30MacHOro
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU.

Pacno3naBanue pusnveckux siBICHUN

B yU€OHBIX ONBITAX U OKpYXKaromiei
KU3HU: U Py3usi, OpOyHOBCKOE
JIBUKEHUE.

OnucaHue TeniIoBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJaBJIEHUE ra3a, TeMIeparypa,
CPEIHSS] KHHETUYECKasl SHEPT U
Xa0THYECKOTO JABUKEHUS MOJIEKY,
CpeIHEKBaIpaTUYHasi CKOPOCTh
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B UJI€aJIbHOM Ta3e C MOCTOSHHBIM
KOJMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
U30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHnueckne ycTpomcTBa

Y IPAaKTHYECKOE MPUMCHECHHE:
TEPMOMETP, OapOMETP

MOJIEKYI.

AHanu3 pU3n4IeCcKuX MpoIeccoB

U ABJICHUM ¢ ucroyib3oBanueM MKT,
ra3oBbIX 3AKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUKEHUS MOJIEKYJI ¢ a0COJIFOTHOU
TEMIIEPATYPOH.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHON (PU3UKH.

Pabora B rpynmnax npu miiaHupOBaHUH,
MPOBEICHUH U UHTEPIPETALIMH
PE3YNbTATOB OIBITOB U AHAJIN3E
JIOTIOJTHUTENBHBIX UCTOUYHHUKOB
uH(pOpMAIUH 110 TEME

3.2

OCHOBBI
TEPMOIUHAMUKH

10

TepMoanHaMuyecKas CUCTEMA.
BHuyTpeHnHss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI

U CIIOCOOBI €€ N3MEHCHHS.
KomuuectBo TemnoTsl u pabdora.
BHyTpeHHss1 5HEPTHUs 0OTHOATOMHOTO
HJealbHOro ra3a. Buabl
TEIUIONEPENAYH: TEIIIONPOBOIHOCT,
KOHBEKIINS, U3IIyYECHHE. Y eTIbHAs
TETJIOEMKOCTh BEIIECTRBA.

IIpoBeaeHuE 3KCIEPUMEHTA: U3MEPEHUE
YAEIBbHOU TEIJIOEMKOCTH BELIECTBA.
OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpPEeHU (PU3NUECKUX
BEJINYMH.

N3yuenue Mojenei mapoBoi TypOUHBI,
JIBUTATENI BHYTPEHHETO CTOpPaHus,
PEAKTUBHOIO IBUTATEIIA.

OObsicHEHUE IPUHITUATIOB IEUCTBUS

U YCJIOBUH 0€301MacHOT0 UCTIOB30BaAHUS
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KonunuecTBo Temnorsl

MIpU TEIJIonepeaaye.

[TonsiTue 06 aqnabaTHOM
nporuecce. [lepBbii 3aKOH
TEPMOIUHAMUKH.

[Iprmenenue nepBoro 3aKoHa
TEPMOJUHAMUKH K U30TpOLIecCaMm.
['paduueckas uaTEpnpeTanys
paboThI raza.

BTopoii 3aK0H TEPMOIMHAMUKMU.
HeobOpatumocTs npoiieccos

B [IPUPOJIC.

TennoBbie MamuHbL. [ [pUHIUTIBL
NEWCTBUS TEIIOBBIX MAIIUH.
[IpeoOpazoBanus 3HEPTUN

B TEIUIOBBIX MalllMHAX.
KoadduimenT noneznoro AeicTBus
TETJIOBOW MaIlIMHBI.

uxn Kapuo u ero koaduipeHt
MMOJIE3HOTO JEHUCTBUS.
DKOJIOTUYECKHE TPOOIEMBI
TETJIOOHEPTETUKHU.

TexHuueckue ycTpomucTaa

U IPAKTHYECKOE TPUMEHEHHUE:
JIBUTaTellb BHYTPEHHETO CTOPaHUsI,
OBITOBOH XOJIOIUIBLHHUK,
KOHJTUIIMOHED

B IOBCEJHEBHOM KM3HU JABUTATEIIS
BHYTPEHHETO CrOpaHMsi, OBITOBOIO
XOJIOIUIJIbHUKA, KOH/IULIHOHEPA.
Omnucanue CBOMCTB TeJ U TEIJIOBBIX
SBJICHUU C UCIIOJIb30BaHUEM
(u3NUYECKUX BEJIMYUH: JaBJICHUE ra3a,
TEeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSIS1 SHEprus, padboTa rasa.
Pemenue pacueTHbIX 3a4a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH

Y TEPMOJUHAMUKHU.

Pemenne kauecTBEHHBIX 33124

C OIOPOM Ha U3yYEHHBIE B pa3Jieie
«MonekynsipHas puzmka

Y TEPMOJMHAMUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHUSL.

PaboTa B rpynnax npu aHaiuze
JIOTIOJTHUTENBHBIX UCTOUYHUKOB
uH(pOpMaIUK 10 TEME
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABbI

[TapooGpazoBanue U KOHICHCAIIHSL.
Hcnapenue u kuneHue.
AGcoIIoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTB BO3/1yxa. HaceIieHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEpaTypbl KUTIEHUS OT AABJICHUS.
TBepnoe Teno. Kpucrannmueckue
1 aMopdHbIe Teaa. AHU30TPONuUs
CBOMCTB KpUCTaLIOB. JKujkue
kpuctajuibl. COBpeMEHHBIE
Matepuaisbl. [napnenue

Y KpUCTa/UIM3anus. Y JeabHas
TerioTa miasieHus. Cyoaumanus.
VYpaBHeHHE TEIIOBOTO OanaHca.
TexHuueckne ycTpoucTaa

U IPaKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
MOJIyYeHHS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HaHOMAaTEpHUaJIOB,

Y HAaHOTEXHOJIOTUU

[IpoBeneHNE SKCIIEPUMEHTA: U3BMEPEHUE
OTHOCHUTEJILHOM BIAKHOCTH BO3IyXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NYECKUX
BEJINYMH.

N3yyeHune CBOMCTB HACHIIIIEHHBIX
napoB, CIOCOO0B U3MEPEHHUS
BIIQYKHOCTH.

HaOmronenne kumenus

IIPU TOHUKEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPUCTAJUIMYECKOTO BEIIECTBA.
OObsiCHEHUE IPUHITUTIOB ICUCTBUS

U yCJIOBUI 6€30MacHOr0 UCIIOJIb30BaHUS
B IMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3ydyeHne TEXHONIOTUI OIYyYECHUS
COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHUCJIE
HaHOMAaTEpPHUaJoB.

Petiennie pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHNEM YPaBHEHUS
TEIJIOBOTO OasaHca.

Peliennie kaueCTBEHHBIX 3a7a4

C OIIOPOM HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SBJICHUS 110 TEME.
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Pacrio3naBanue Gu3NYECKuX SBICHUN
B yUEOHBIX OIBITAX U OKpYXKaroleu
KU3HU: Aeopmaryisi TBEpAbIX TE,
HarpeBaHUe U OXJIAKJIEHUE Tel,
U3MEHEHHUE arperaTHbIX COCTOSIHUM
BEILECTBA U 00OBSICHEHUE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonb3zoBanne nHOOPMAMOHHBIX
TEXHOJIOT U JIJIsl IOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETAIIH
U TIpEJCTaBJIECHUs HH(OPMaLUU IpU
HOJIFOTOBKE COOOLIECHHUH O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU

¥ TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTHSIX

Htoro no pazneny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DnexkTpocraTuka 10 DuekTpu3anus Teil. JnekTpuueckuid | [IpoBeaeHue sKCIEpUMEHTa: U3MEPEHHUE

3apsa. JlBa BUIa SIIEKTPUUYECKUX
3apsaoB. [IpoBogHuUKH,
TUJIEKTPUKHU U TTOIYTIPOBOJHUKH.
3aKOH COXpaHEHUS MIEKTPUUECKOTO
3apsna.

B3anmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuHsli 2IeKTpUYECKUI
3apsii. DNEKTPUUECKOE MOJIe.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OreHka aOCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJIMYUH.

N3y4yeHne npuHIUIIOB AEHCTBUSA
AJIIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydyeHne npuHIUIIOB JIEUCTBUS
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HanpskeHHOCTB 37K TpHUIECKOTO
noss. [Ipuauun cynepno3unuu
BIEKTPUYECKUX Tonen. JInnnmu
HaIPSKEHHOCTH 3JIEKTPUYECKOTO
TOJIS.

PaboTa cui 351eKTpoCcTaTHYeCKOTO
nons. [lorenunan. Pasnocts
noteHuuaoB. [ IpoBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JlusnexTprdyeckas MpOHULIAEMOCTb.
DnekTpoemMkocTb. Konaencarop.
DIIEKTPOEMKOCTb MJIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOHIEHCATOPA.
TexHuueckue ycTpoucTaa

Y MIPAKTUYECKOE MPUMEHECHHUE:
AJIIEKTPOCKOIL, dJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJIEHHUE AJIEKTPONPUOOpPOB,
KOHJIEHCATOP, KONTUPOBAJIbHBIN
arrapar, CTpyWHBIN IPUHTED

U yCIIOBUI 0€3011aCHOT0 NPUMEHEHUS
B [IPAKTUYECKON KU3HHU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOro
pUHTEpA.

PaccmoTpenue ¢puznueckux o
CHOBAaHMI AEKTPOCTATHYECKON
3aIlUTHI ¥ 3a3€MJICHUS
AJIEKTPONPHUOOPOB.

Perenne pacyeTHBIX 337124 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyIT SIIEKTPOCTATUKH.

Pemenne kaduecTBEHHbIX 3a/1a4

C OTOPOM Ha U3yUEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJIEHUS 3JIEKTPOCTATUKHU.
PacnioznaBanue pusndeckux siBICHUN
B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
’KU3HU: DJIEKTpU3aLus Tell,
B3aUMOJICUCTBHE 3apsAI0B U OOBSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hOopMyT
AIIEKTPOCTATUKH.

Onucanue U3y4yeHHBIX CBOMCTB
BEIIECTBA U DJIEKTPUICCKUX SIBICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUICCKHUI 3aps,
HANPSHKEHHOCTD 3JIEKTPUUECKOTO MOJIs,

40



denepanbHas padbouas nmporpamma | Pusnka. 10-11 kmaccel (6a30BbIi YPOBEHB)

MOTEHIIUAJI, PA3HOCTh IMTOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHann3 PU3NYECKUX MPOIECCOB

U SIBJICHUH C UCIIOJIb30BAHUEM
(bU3MYECKUX 3aKOHOB: 3aKOHA
COXpPaHEHMS FJICKTPUUECKOTO 3apsa,
3akoHa Kynona.

Pabora B rpynmax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
nH(pOpMaIU U TOATOTOBKE COOOIIEHUM
O MIPOSIBJICHUH 3aKOHOB DJICKTPOCTATUKU
B OKPYXAaIOIIeH )KM3HU U IPUMEHEHUU
UX B TSXHUKE

4.2

IlocTogHHBIN

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIIECTBOBAHUS AJIIEKTPUUYECKOTO
Toka. crounuku Toka. Cuiia Toka.
[TocTOSsIHHBIN TOK.

Hanpsoxenue.

3akoH Oma 11 y4acTKa Lemu.
DIIEKTPUYECKOE CONTPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIICHUE
Belectsa. [locnenosarensHoe,
napasuiesIbHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexkTpruyeckoro Toxa.
3akoH J[xoyns—JIenua. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIaHHOTO COEUHEHUS PE3UCTOPOB;
n3Mepenue JJ1C ucTtouHuka Toka v ero
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHUE JIEKTPOJIN3A.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEpPEeHU (PU3NUECKUX
BEJIMYUH.

OObsicHEHUE IPUHITUTIOB ICUCTBUS

1 YCJIOBHI 0€30MacHOTO MPUMEHEHUS
aMIepMeTpa, BOJIbTMETPA, PEOCTATA,
HMCTOYHUKOB TOKa,
AIIEKTPOHArPEeBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM )
anekTpuueckoi nenu. Koporkoe
3aMBIKAHHE.

DneKTpoHHAask IPOBOAUMOCTb
TBEP/IbIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBIIEHUSI METAJIIOB

OT TEMIIEpPaTypPBhl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyMe.
CBOICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs
Y IIPUMECHAS IPOBOJIUMOCTD
MOJyHIpPOBOAHUKOB. CBOMCTBA
p—Nh-nepexona.
[ToympoBOTHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKHUN TOK B paCTBOpax
U paciiaBax AJIeKTPOJIUTOB.

QHGKTpOJ'H/ITI/I‘-IeCKaSI AUCCO Al .

DIIEKTPOJIU3.
DJIEKTPUYECKHI TOK B ras3ax.
CaMOCTOSATEIbHBIN U
HECAMOCTOSTENIbHBIN pa3psL.
Mounus. [1na3zma.
TexHuuecKue ycTpoucTaa

TEpMOMETPA CONTPOTUBIICHUS,
BAKYYMHOTO J10/ia, TEPMHCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJI0B, TAJIbBAHUKH.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocToSTHHBIM
ANEKTPUUECKUN TOK.

Pacno3naBanue pu3nuecKux sIBJICHUM
B YYEOHBIX OIBITaX U OKPYXKaIOIIeH
KU3HU: AJIEKTPUUECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUUYECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHaN3 3JIEKTPUYECKUX SIBJICHUI

Y TIPOIIECCOB B LIEMSX MOCTOSIHHOTO
TOKa C UCIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBHOTO U MAapaJIEIbHOTO
COEIMHEHUS POBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4yeHHbIX CBONCTB
BEILIECTB U DJICKTPUUECKUX SIBJICHUIN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: DJIEKTPUUECKUH 3apsl, CUJIa
TOKa, JICKTPUIECKOE HANPSHKEHHUE,
AIIEKTPUUYECKOE COMIPOTUBIICHHUE,
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U TIPaKTHUYECKOE MPUMEHEHUE:
amIiepMeTp, BOJIBTMETP, peocTar,
MCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyYMHBIU JHOJI, TEPMUCTOPEI

U (hOTOPE3UCTOPBHI,
MOJTYTIPOBOTHUKOBBIN U0,
rajJbBaHHUKa

pa3HocTh notennuaion, /C, pabora
TOKa, MOIIIHOCTb TOKA.
Hcnonb3zoBanue nHOOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINI
U TIpe/icTaBlIeHUus HUHpopMauu

MIPH MTOATOTOBKE COOOIIEHU

O IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO
TOKa B TEXHUKE U TEXHOJOTUSIX

Hroro no pazgeny

22

PesepBHoe Bpems

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KJIACC

HanmenoBanue

No KommuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
pa3liesIoB U TEM [IporpammHoe copepkanue

n/m 4acoB 00yYarommxcst

y4eOHOTO MpeaMeTa
Pasznen 1. Dnexkrponmnamuka
1.1 | MarauTHO€ HoJe. 11 [TocTOsTHHBIE MATHUTHI. [IpoBeaeHnEe IKCIEPUMEHTA: U3YUYCHUE

DnexkTpoMarHuTHas
WHTYKITUS

BzanMoaeicTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHuTHOM MHIYKIIMH.
[IpuHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIINH TOJIA
MOCTOSIHHBIX MarHUTOB.
MarauTtHoOE 1ojie NpOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIHA
MarHuTHOTO HOJISI JIIUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMmoelicTBre MPOBOIHUKOB

C TOKOM.

Cuita AMmnepa, ee MOZYJIb

Y HaIlpaBJICHUE.

Cuna JlopeHua, ee MOIyJb

Y HalpasieHue. /[Brmkenue
3apsSKEHHOUN YaCTULIbI

MAarHATHOTO IOJIS KATYIIKU C TOKOM;
WCCIIEIOBAHUE JENUCTBHS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHOM MHIYKLIMH.

OreHka abCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PUZNUECKUX
BEJINYMH.

OObsicHEHUE PUHLUIIOB IEUCTBUS

U yCJIOBUI 06€3011aCHOT0 MPUMEHEHUS
ITOCTOSTHHBIX MarH1TOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
WHIYKIIUOHHOM MTEeYH.

Pemrenue pacueTHbIX 33124

Ha MpUMEHEeHHE (HOPMYJI TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAS
WUHIYKLHS.

Pemenne kayecTBEHHBIX 3a1a4

C OIIOPOY HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
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B OJIHOPOJTHOM MarHuTHOM TIOJIE.
Pa6orta cumnel Jlopenta.

SIBneHue 3JIEKTPOMAarHUTHOM
uHaykuu. [ToTok BekTopa
MAarHUTHOW WHIYKIIUH.
DJIEKTPOABMXKYIIAS CHJIA UHYKIWH.
3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papajes.

BuxpeBoe a5eKkTpruueckoe mose.
DIIEKTPOABIKYIIAS CHJIa MHIYKIIUU
B MPOBOJHUKE, ABHKYILIEMCS
MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM TIOJIE.

[IpaBuino JleHna.

NunykTtuBHOCTSL. fBIICHUE
CaMOMHAYKIHNU. DNEKTPOABUKYIIAs
CHJIa CAMOMHIYKIIHH.

DHeprusi MArHUTHOTO MOJIS KaTYIIKHA
C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
TexHuueckue ycTpomucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIC MarHHUTHI,
AJIEKTPOMArHMThI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIH
3JIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS [1€Yh

SIBJICHHUS TeMbl « MarHUTHOE I10JI€.
DJIEKTPOMArHUTHASI UHIYKITUSD).
OrnpenesieHue HaNIpaBJICHUS BEKTOpa
MHIYKIIUM MAarHATHOTO TOJIs
MPOBOJAHUKA C TOKOM, CUJIBI AMIiepa
u cuiel JlopeHia.

PacnoznaBanue Gpu3ndeckux sBICHAN
B YUCOHBIX OIBITaX M OKPYXKaIOIICH
’KU3HU: B3aMO/JECHCTBUE MarHuTOB,
AJIEKTPOMArHUTHAsI MHIYKI S,
JICMCTBHE MAarHUMTHOTO I10JIS Ha
MPOBOJIHUK C TOKOM U JIBUKYIITUNCS
3aps.

AHanIu3 3JEKTPOMArHUTHBIX SIBJICHUH
C MCIOJIb30BaHHEM 3aKOHA
BJICKTPOMArHuTHOM UHIYKIIHH.
OnucaHnne N3y4eHHBIX CBOMCTB
BEIIECTB U JIEKTPOMATrHUTHBIX
SIBJICHUU C MCIIOJIb30BaHUEM
($U3NYECKUX BETUYUH: UHIYKIUS
MarHUTHOTIO MOJIsl, cCujia AMImepa, cujia
JlopeHna, THAYKTUBHOCTh KaTYIIIKH,
SHEPTUS JIEKTPUUECKOTO U MATHUTHOTO
nojeu

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHnyeckue
Y 3JICKTPOMATrHUTHBIE
KoJicOaHus

KonebatenbHas cuctema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactoTa,
aMIUTATyAa ¥ (aza KojaeOaHuH.
[Ipy>KMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHHK.
YpaBHeHUE rapMOHUYECKHUX
kosebanuil. [IpeBpaiienue suepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYP.
CB0OOTHBIE AJIEKTPOMArHUTHBIC
KOJIcOaHUs B UACATBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUs
MEXIy MEXaHUICCKUMHU U

QJICKTPOMAroHuTHBIMHA KOJICOAHUSIMU.

®opmyna ToMcoHa. 3aKkoH
COXpPaHEHUS YIHEPTUH B UAECATHHOM
K0JIebaTeIbHOM KOHTYPE.
[IpencraBieHue o 3aTyXarnmx
KoJjeOanusx. BeiHyX1€eHHbBIE
MEXaHUYEeCKHe KOJIeOaHums.
Pe3onanc. BeiHyXneHHbIE
AJIEKTPOMArHUTHHIE KOJICOAHMUS.
IIepemeHHBIN TOK.

Cunycou1anbHbIN NEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI — [TEPUOJIA,
4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPy>KMHHBIN

W/WJIA MaTeMaTUYECKUN MasSTHUK).
HaOnronenue 3aTyxarmnmx KojaeoaHuu.
HccnenoBaHue CBONCTB BHIHYKICHHBIX
Kosie0aHui.

HaOnronenue pe3oHanca.

[IpoBenenue s3KCEpUMEHTA:
MCCIIeIOBaHHE 3aBUCUMOCTH ITEPUO]Ia
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JYIMHBI HUTU U MacCChI IPy3a;
HCCIIEIOBaHKE IIEPEMEHHOTO TOKA

B IIETIM U3 MOCTEA0BATEILHO
COCIMHECHHBIX KOHACHCATOPA, KATYIITKA
U pe3UCcTOpA.

Ornenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPEUIHOCTENW U3MEPEHNN (PU3NUECKHUX
BEJIMYMH.

OObsicHEHUE IPUHITUTIOB ICUCTBUS

Y YCJIOBHI 6€3011acCHOT0 MPUMEHEHUS
AIIEKTPUIECKOTO 3BOHKA, T€HEpaTOpa
MEPEMEHHOTO TOKA, TUHUU
ANIEKTporepeaay.

Pemenune pacueTHBIX 337124 C SBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTNTYIHOE U JEUCTBYIOLIEE

SHAYCHUC CHUJIbI TOKA 1 HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v norpediaeHue
AIEKTPUYECKOU SJHEPTUH.
DKOJIOTUYECKHE PUCKU

IIPpH IIPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynbTypa ucnosnb3oBanus
AJIEKTPOIHEPTUH B IIOBCETHEBHOM
KU3HU.

TexHuyeckue ycTporncTaa

Y IPAKTUYECKOE IPUMEHEHHE:
AIEKTPUYECKUI 3BOHOK, FTEHEPATOP
IIEPEMEHHOTO TOKA, IMHUU
ANIEKTponepesayd

3aJIaHHOHN (PU3UIECKON MOJICITHIO

C UCTIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 GOpMYJI, OTTUCHIBAIOIIIIX
MEXaHUYECKUE U DJIEKTPOMArHUTHHIC
Kosie0aHusl.

Omnucanne MEXaHUIECKUX

Y DJIGKTPOMArHUTHBIX KOJeOaHu!

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUMH: IEPUOJ U YacTOTa
KoJeOaHuil, aMIuTyaa u asza
Kosie0aHu, 3aps/] U cujia TOKa

B FTAPMOHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Perenne kadecTBEHHBIX 33/1a4

C ONOPOM Ha U3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTICHIBAIOIIINE
MEXaHUYECKUE U 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

Pabora B rpynmax mpu miiaHUpOBaHHH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB, M AHAJTIN3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMAIUH 110 TEME

2.2

MexaHnueckue
Y 3JIEKTPOMATrHUTHBIE
BOJIHBI

MexaHU4eCKre BOJTHBI, YCIIOBHS
pacnpoctpanenus. [lepuog.
CkopocTh pacpoCTpaHeHUs!

U JyiiHa BOJIHEL. [lonepeunsie

N3yuyenune oOpazoBaHus

U pacipoCTpaHEHUS MTOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
Hab6nronenue otpaxeHus
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Y MIPOOJIbHBIE BOJIHBI.
WuTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpPOCTb 3ByKa. ' pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBus u3iydeHus
AJIIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTauus BekTopos E, B,

U B DJIEKTPOMarHUTHOM BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUE, NPEJIOMIICHHUE,
noJIsipu3alus, TuQpakius,
uHTeppepenus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMAarHUTHBHIX BOJIH.
[IpuMeHeHune >71eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpyuHIMTIBI paaArOCB3U

U TeJNeBUACHUS. Pagronokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPY’KaIOIIEU CPEIBI.

TexHuyeckue ycTponucTaa

U MIPAKTUYECKOE PUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTBHI,
yJIBTPa3ByKOBas JUArHOCTHKA

B TEXHUKE U MEAUIIMHE, paaap,

U TIpesioMJIeHUS, HHTep(epeHnu

U TUPaKIIIN MEXaHUYECKUX BOJTH.
HaGnronenue cBsi3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C AMIUIUTYI0U

Y 4acTOTOM K0JIeOaHMi, 3ByKOBOT'O
pe30HaHca.

Hccaenosanue cBONCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nudpakuys, “HTepdepeHIus.
N3ydeHune ycioBui n3nydeHus
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOU
opueHTauuu BeKTopoB E, B, v

B DJIEKTPOMArHUTHOW BOJIHE.
N3yuyenne npuMeHeHUs
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbscHEHNE IPUHITUIIOB ACHCTBUS

Y yCJIOBHI 0€3011aCHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOW TMATHOCTUKH

B TEXHHUKE U MEJMLIMHE, pajaapa,
paaroNpuEMHHUKA, TEJIEBU30PA,
aHTeHHbI, Tenedona, CBY-neuwn.
Pemienne pacueTHbIX U KAUECTBEHHBIX
3a71a4 C OTIOPOM HA MU3YYEHHBIE 3aAKOHBI
1 3aKOHOMEPHOCTH, OTTMCHIBAOIIIHE
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paaMoONPUEMHHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neup

pPacpoCTpaHEHNE MEXAHUYECKHUX
Y 3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3zoBanue nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIS1 IIOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINI

U TIpe/icTaBlieHUus HHpopMauu

MIPH ITOATOTOBKE COOOIIEHUN

00 UCIO0JIb30BAHUH AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B IucKyccun

00 3JIEKTPOMArHUTHOM 3arps3HEHUU
OKPY’KarOIIEU CPEIBI.

PaboTa B rpymnmax npu miaHupOBaHUH,
MIPOBEJICHUN U UHTEPIIPETALINU
PE3yJbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJIHUTEIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

2.3

Onrtuka

10

['eomeTprueckast onTuka.
[IpsAsMOJIMHENTHOE pacIpPOCTPAaHEHUE
CBETa B OJTHOPOAHOM cpene. JIyu
cBeTa. ToYeyHbI HICTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoeHue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
npeaoMIIeHUs cBeTa. AOCOIOTHBIN
nokaszaresnp npenomiienus. [ToaHoe

N3yudenue siBJIEHHS TIOJIHOTO
BHYTPEHHETO OTPaXKeHUs, €r0
MIPUMEHEHUS B CBETOBO/IC.

N3ydyenne Mmoaenen MUKpPOCKOIIA,
TeJIeCKomna.

[TonyueHue cnekTpa ¢ MOMOUIBIO
MPU3MBI U TU(PPAKIIUOHHON PEIIETKH.
N3mepenune nokasaTesns peIoMICHUS
CTEKJIA.

UccnenoBanue CBOMCTB M300pakeHUIN
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BHYTPEHHEE OTPaXKECHUE.
[IpenenpHbIN yro MoIHOTOo
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. ClioKHBIN COCTaB
oenoro cpeta. L[Ber.

ColuparoIue 1 pacceruBaroIue
nuH3b1. ToHKas mH3a. DOKyCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JIuH3bI. [locTpoeHne
U300paKEHHI B COOMPAIOIINX

U paccenBaronux JuHzax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JTaBa€MO€ JINH30M.

[Ipenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
Bonnogas ontuka. Unrepdepenius
cBeTa. KorepeHTHbIE HCTOUYHMKH.
VciioBHsA HAOIIOIEHUS

MaKCHMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. {udpakunonHas
perieTka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMATHYECKOT'O CBETA

Ha TU(PPaKITMOHHYIO PEIICTKY.

B JIMH3AX.

OOBbsiCHEHUE IPUHLUIIOB IEUCTBUSA

U yCIIOBUI 0€3011aCHOr0 MPUMEHEHUS
OYKOB, JyTibl, (hOTOANIIApATa,
IIPOEKIIMOHHOTO anmnapara,
MHKPOCKOIIa, TEJIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKITUOHHON PEIICTKH,
MOJISIPOUAA.

Pelenue pacueTHbIX 3aa4 C SBHO
3aTaHHOM (PU3UIECKON MOJIEIIBIO

C MCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJI T€OMETPUUYECKOM
ONTHKHU.

[TocTpoenue u onucanue N300paxeHus,
CO3[1aBAEMOTO IIJIOCKAM 3EPKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
IPUMEHUMOCTH T€OMETPUIECKON
ONTUKHU.

Pacnio3naBanue pusndeckux siBICHUN
B OIIBITaX U OKPYKAIOIIEH KU3HU:
MPSAMOJIMHEWHOE pACIPOCTPAHECHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHus, Tudpakius

U MOJISIpU3aIUsl CBETa, IUCTIePCUs
CBETA.

50



denepanbHas padoyvas mporpamma | @usuka. 10—-11 knaccel (0a30BbIN YPOBEHB)

[Tonapu3zanus cera.

TexHuyeckue ycTponcTaa

Y MPAKTAYECKOE MPUMEHECHUE:
OUKH, Jyma, (hoToanmnapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEJIECKOIL, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA,
MIOJISIPOU T

N3yuenue yciioBuit HaOI0ICHUS
MaKCHMYMOB U MUHUMYMOB

B MHTep(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(a3HbBIX KOT€PEHTHBIX
HMCTOYHHKOB.

VY cnoBue HaOIOIEHUS TTIABHBIX
MaKCHMYMOB TpHU MMaICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKIIMOHHYIO PELIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

C MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHETHOTO PaclpOCTPaHEHHUS
CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onucanue ONTUYECKUX SIBJICHUMN

C MCHOJIb30BaHUEM (PU3UUECKUX
BEJINYUH: (POKYCHOE pacCTOSIHUE

Y ONTUYECKAS CUJIa JIMH3bI

Hroro no pazgeny

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

3.1

OCHOBBI CIIEITUATEHON
TEOpHUHU
OTHOCHUTEJIBLHOCTH

4

['panuLbl MNPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
IToctynartel cienquaibHON TEOPUU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OWHIIITENHA.

Penienne kaueCcTBEHHBIX 3a/1a4

C OMOPOM HA U3YUECHHBIE MTOCTYJIATHI
CTO.

Hcnonb3oBanre nHGOpMAITMOHHBIX
TEXHOJOTHH /17151 IOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TIpeJCTaBICHUS HH()OPMAIIUH
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OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHH U COKpAIICHNUE JITUHBI.
DOHeprus ¥ UMITYJIbC
PEJIATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € 3HEPruen

Y UMITYJTECOM PETISITUBUCTCKOM
YACTUILIBI. DHEPTHSI TIOKOS

IIPH MOJTOTOBKE COOOIICHUI
O rpaHUIIaX IPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH U OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. Popmyna [Inanka cBsizu
sHepruu (HPOTOHA C €r0 YACTOTOM.
DHeprus ¥ UMIYJIbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbITH

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitamreitHa 1 pororddexra.
«Kpacnas rpanuna» porodddekra.
JlaBnenue cBeta. OMbIThI

I1.H. JIeOenena.

XUMHUYECKOE JEUCTBUE CBETA.
TexHuyeckue ycTponucTaa

U TIPAKTUYECKOE TPUMEHEHHUE:!
dhoTo351eMEeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBETOHO/T

Hao0mronenue pororddexra

Ha YCTAHOBKE C [IMHKOBOM MIJIACTUHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dboTorddekra.

OObsicHEeHUE OCHOBHBIX ITPUHITUTIOB
JICUCTBHS TEXHUUECKUX YCTPOUCTB,
Takux Kak: (OTO3JIEMEHT, (DOTOAATUHK,
CoJIHEUHasi OaTapesi, CBETOUO/I;

Y yCJIOBUH X 0€30MacHOro
MIPUMEHEHUS B IPAKTUUECKOW )KU3HH.
Pelienne pacueTHbIX 3a/1a4 C IBHO
3aIaHHOUN (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAHTOBOW OTITHKHU.
Peliennie kKaueCTBEHHBIX 3a7a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOU ONTUKH.
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PacmosnaBanue GU3HMUECKUX SIBJICHHM
B yUEOHBIX OIBITAX:
dhoToanekTpudeckuii 3¢ PpexT, cBeToOBOE
JTaBJICHUE.

Onucanue u3y4yeHHbIX KBAHTOBBIX
SABJICHUU U TPOLECCOB

C MCTIOJIh30BaHUEM (PU3UIECKHIX
BEJTNYMH: CKOPOCTh DJICKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YaCTOTA CBETA,
SHEPTUS U UMITYJILC POTOHA

4.2

Crtpoenue atoma

Mogens atoma Tomcona. OnbITbI
Pesepdopaa no paccesHuro
o-yactull. [ Inanerapnas Mmonenp
aroma. Iloctynartsr bopa.
N3nyyenue u norioiieHre GOTOHOB
IIpHU IIEPEX0JIE aTOMa C OAHOTO
YPOBHSI HEPIUU HA Apyroi. Buasl
cnekTpoB. CeKTp ypOBHEN SHEPTUH
aToMa BOJOPOAA.

BomHoBBIE cBOMcTBa yacTHIl. BOJIHEBI
ne bponnsa. KopryckymnsipHo-
BOJIHOBOM JyaJIU3M.

CHoOHTaHHOE U BBIHYKJIECHHOE
W3JIyYEHHUE.

TexHuyeckue ycTponucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIIEKTpaJIbHBIN aHAIU3

N3yuenne monenu onsita Pesepdopra.
[IpoBeneHue FKCIIEpUMEHTA

110 HAaOJIIOICHUIO JIMHENYATOTO CIEKTPA.
OneHka abCOIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NYECKHUX
BEJINYMH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHOM MOJENH aTOMa, MOJIENH
atoma bopa.

N3yueHue crekTpa ypoBHEN SJHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHIIUIIOB IEMCTBUS U YCIIOBUI
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pelienne kaueCTBEHHBIX 3a7a4

C OIIOPOY HA U3YyYEHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAaHTOBBII
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHHS 110 TeMe « CTpOeHUE aToMay.
Pacnio3znaBanue (pu3nuecKux SBICHUIMI
B yU€OHBIX OIBITaX: BOSHUKHOBEHHE
JIMHENYaTOro CIIEKTPA U3JIy4CHHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

Y SIBJICHUU C UCIIOJIb30BAHUEM
nmocTysaros bopa

4.3

ATOMHOE PO

OKCIEepUMEHTBI, TOKA3bIBAIOIINE
CJIOKHOCTb CTPOCHHS sJIpa.
OTKpBITHE PATMOAKTUBHOCTH.
OmneiTel Pezepdopaa

IO OIPEAEIICHUIO COCTaBa
pasiiOaKTUBHOTO U3ITYUECHHUS.
CaoiicTBa anbda-, Oera-,
raMmma-usnydeHus. BiusHue
PaMOAKTUBHOCTH Ha JKUBBIC
OpPTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyknonnas mozaens sapa
['eitzenOepra-NBaneHko.

3apsan sapa. MaccoBoe 4ucio spa.
N3otomsL.

Anbda-pacnag. DIEKTPOHHBIN

U TIO3UTPOHHBINA OeTa-pacmaj.
['amma-n3nyuyenue. 3akoH
paJiMOaKTUBHOTO pacmaja.

N3ydeHne SKCIEpUMEHTOB,
JTIOKA3bIBAIOIINX CIOKHOCTb CTPOCHHUS
aTOMHOTO fAJIpa.

HccnenoBanne TpEKOB 4aCTHIL

(1o roToBbIM oTOrpadusimM).
N3yuenue saaepHbIX CUIL, SIIEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydyeHne HyKJIIOHHOW MOJIEIH siapa
['eiizenbepra-lBaneHko.

OObsicHEHUE YCTpOMCTBA

Y IPUMEHEHUSI TO3UMETPa, KaMepbl
Bunbcona, siaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenne 3anau ¢ onopou

Ha MOJIyYEHHbIE 3HaHUS, B T.4. O 3apsje
Y MacCOBOM YHCIIE s]Ipa.
PacnioznaBanue pusndeckux sBIeHUN
B YUEOHBIX OMIBITaX U B OKPY>KaIOIICH
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DHeprus CBsI3U HyKJIOHOB B SIIPE.

S nepHble CHUIIBL.

JledbexT Maccol sipa.

S nepnepie peakiuu. Jlenenue

Y CUHTE3 SIIEP.

S nepnbii peakTop. TepMosaepHbII
cunte3. [IpoOnemMbl U epcrneKTUBBI
AJIEPHON DHEPIETUKH.
DKOJOTUYECKUE aCIIEKTHI SICPHOU
SHEPIrETUKH.

DiieMeHTapHbIe YacTUlbl. OTKpBITHE
ITO3UTPOHA.

MeTtonabl HaOIIOIEHUS

Y PETUCTPALMHU JIIEMEHTAPHBIX
YaCTUL.

DOyHIaMEHTAIBHBIE
B3anMouencTeuga. ExnHCcTBO
(buU3MYECcKO KapTUHBI MUPA.
TexHnueckue ycTponucTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
JIO3UMETp, Kamepa BunbcoHa,
AJIEpHBINA peaKTop, aToMHast bomOa

KWU3HU: €CTECTBEHHAS U UCKYCCTBECHHAs
PaIOAKTUBHOCTb.

Onucanue KBaHTOBBIX SIBJICHUM

1 TIPOLIECCOB C UCTI0JIb30BAaHUEM
(hU3NYECKUX BETUYHH: TIEPHOJT
MoJypacmajia, SHEPrus CBSI3U aTOMHBIX
anep, AePEeKT Macchl sapa.

AHanu3 IpoIecCoB U SIBIICHUM

C MCIOJIb30BaHHEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
BJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpPaHEHHSI MaCCOBOTO YHCIIA,
nocrynatsl bopa, 3akoH
PaIMOAKTUBHOIO paclaja.

VYuyactue B paboTe Kpyrjioro croJya
«DPyHIaMEHTAJIbHBIC B3aUMOJCUCTBUS.
EnuncTBO (hrzndeckoil KapTHHBI MUPAY.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYPUPOBaHUS, UHTEPHPETAIIUU

U TIpeJICTaBJIeHUs] HH(OpMaLIUK

MIPU MOJITOTOBKE COOOIIEHUMN

O IPUMEHECHUH 3aKOHOB KBAHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHSIX,
AKOJIOTMYECKUX ACIIEKTaX SIICPHOMN
SHEPrEeTUKH

Hroro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DNEMEHTHI
aCTPOHOMHU
U acTpoU3uKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Be3gnoro ne6a. Co3pesnus,
SAPKHUE 3BE3/Ibl, TNTAHETHI, UX
BUIUMOE JIBUXKCHUE.

ConHeyHas cucTeMa.

Comnaue. ConHeuyHass aKTUBHOCTD.

Ncrounuk sneprun ConHua U 3B€37.

3Be3/bl, NX OCHOBHBIC
XapaKkTepucTUKu. JlnarpamMmma
«CIIEKTPATBHBIN KJ1acC —
CBETUMOCTDY. 3BE3/I5I ITIAaBHOMU
MOCJIeI0BATEILbHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» 115 3B€3/1
TJIaBHOM T10CJIEJ0BATEIbHOCTH.
BHuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O TPOUCXOKIAECHUU U IBOJIOIUN
CoHIta 1 3Be311. DTaIbl )KU3HU
3BE3.

Muneunsii [1yts — Hama ['anakTuka.
ITonoxxenue u nBrxenue CorHIa

B 'anmakTuke. THUIIBI rajJakTHK.
PanuoramakTuku v KBa3apsbl.
UepHble ABIPHI B A/IpaX TATAKTHUK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMUH, O TPUKIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUH
ACTPOHOMMH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MIPEJICTABICHUH O MPOUCXOXKICHUU

u 3BoroK COJIHIIA U 3BE3I.
N3ydeHne TUIIOB rajakTHK,
paauorajakTUK U KBa3apoB.
N3yuenne nBuKeHUS HEOSCHBIX Tel,
ABOJIIOIMY 3Be311 U BceneHnou,
MPOIIECCOB, MPOUCXOASAIINX B 3BE3/1aX,
B 3BE3JIHBIX CHCTEMaX,

B MEXKTaJIAKTUYECKOM CpeTe,
MacTabHOW CTPYKTYphl BCceneHHOIA.
OObsicHeHue paciuupenus Beenennou
Ha OCHOBE 3akoHa Xa00:a.
[ToaroToBka K 00CYXICHUIO
HEpelIeHHBIX MTP0OJIeM aCTPOHOMHUH.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM TJIa30M

C UCITOJIb30BAaHUEM KOMIBIOTEPHBIX
TIPUJIOKEHUM 11 ONIPEACITICHUS
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Bcenennas. Pacimpenue
Bcenennoit. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonbioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemennsie mpoOaemMbl

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ans CeBepHOro Noymapus

U SIPKUE 3BE3/bI.

[TpoBenenune HaOIIOACHUI B TENECKOI
Jlynsl, mmaner, Muteunoro I[lyrn.
VY4acTue B IUCKYCCUM O HEPEIICHHBIX
npo0semMax aCTpPOHOMHH

aCTPOHOMHU
Htoro no pazaeny 7
Pa3nen 6. O0o0maroniee nNoBTropeHue
6.1 | O6o6maroriee 4 O06001IeHNEe U CUCTEMAaTH3 AL VYyactue B JUCKYCCHH O POJIH (PU3HKHU
MTOBTOPCHHE CoJIep KaHMs pa3IesioB Kypca 1 aCTPOHOMUH B PA3IUIHBIX chepax

«Mexanuka», «MonekyispHas
(bu3HMKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Konebanus
1 BOJHBDY, «OCHOBBI CIIEIIUATIBHON
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puzukay, « JJIeMEHTHI
aCTPOHOMUU U aCTPOPU3UKIY.
Ponb huszuku u actpoHoMun

B DKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COI[UATILHON

Y ATUUECKOH chepax nesTeNbHOCTH
YeJI0BEKa, poJib U MECTO (DU3UKU

Y aCTPOHOMHU B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPA, 3HAYECHUE

JIEATEIILHOCTH YEJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nyecKoi KapTUHBI MUpPA B PATY
COBPEMEHHBIX MIPEACTaBICHUN

0 MPHUPO/IE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSTHH, GPU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (U3UKH
10-11 xnaccos
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OIIMCATEIIbHOM,
CUCTEMATU3HUPYIOLLIEH,
OOBSICHUTEIILHOM

Y POTHOCTHYECKON (PYHKITHIA
buznueckoil reopun,

poJib (HU3UYECKOM TEOPUU

B (OpMHUPOBAHUU TIPEICTABICHUMA
0 (PM3HYECKON KapTUHE MUPA, MECTO
(bu3MYECKOil KapTUHBI MUpPa

B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O IPUPOJIE

Hroro no pasaery 4
PesepBHoe Bpems

OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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HHEPEYEHDb (KOAUDPUKATOP) PACITPEJEJIEHHBIX 110 KIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBbBI CPEJJTHET'O OBLIIET'O
OBPA30BAHUA U DJIEMEHTOB COAEP)KAHUSA 110 PUBUKE

B ¢enepanpHbIX M perMOHANBHBIX MPOIEIypax OIEHKM KadecTBa 0Opa3oBaHUS
UCIIONIB3YETCs MepedyeHb (KOAU(PHUKATOP) PACHpPESICHHBIX MO KJaccaM MpPOBEPSIeMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl
CpelHero o01ero oopa3oBaHus U AJIEMEHTOB COJEPKaHUs 10 (U3UKE.

10 KJIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMslI

Kon [IpoBepsiembie peIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON IPOrpaMMBbI CPEIHETO 00IIIero o0Opa3oBaHus
pe3yabTara
10.1 JleMoHCTpUpOBaT, Ha TMpuUMepax pojib M MeCTO  (UBHKHU

B ()OPMUPOBAHUU COBPEMEHHON HayYHOUN KapTUHBI MUpPa, B Pa3BUTUU
COBPEMEHHOW TEXHUKU U TEXHOJIOTU, B PAKTUYECKOMN JIEITEIbHOCTH
JIIOJIEN

10.2 Y4uThIBaTh TPAHULIBI TPUMEHEHUS U3YUECHHBIX (DU3NYECKUX MOJICIICH:
MaTepuaibHas TOYKa, WHEPIHAIbHASI CHUCTEMa OTCYETa, abCOJIIOTHO
TBEPAOE TEJIO, UJICAIBHBIN I'a3; MOJAEIU CTPOCHHUS ra30B, KUIKOCTEU
M TBEPHABIX TEJ, TOUCUHBIN SJICKTPUUECKUN 3apsA]l — NPU PEIICHUU
bu3nYecKuX 3a1a4

10.3 Pacno3naBaTh (usnueckue sABieHHs (IPOLECChl) U OOBACHATH HX
Ha OCHOBE 3aKOHOB MEXAHWKHU, MOJEKYJIIPHO-KHHETHYECKONW TEOPHUU
CTPOEHHUsI  BELIECTBA M JJEKTPOJMHAMUKH:  PaBHOMEPHOE
U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUYKEHUE, CBOOOIHOE Ta/IeHNe
T€J, NIBW)KEHHE IO OKPY>KHOCTH, HWHEpLHUs, B3aUMOCICTBUE TE,
mudy3usi, OpoOyHOBCKOE ABUKEHHUE, CTPOCHHE KUIKOCTEN 1 TBEPIBIX
TeJI, HW3MEHEHHWE oO0bemMa TeNn TMpu HarpeBaHuH (OXJAKICHUN),
TEIJIOBOE paBHOBECHE, MWCHApEeHUEe, KOHJEHCAllUs, IUJIaBJICHUE,
KpUCTAJUIM3alMs, KHUIIEHWE, BIIAXKHOCTh BO3AYyXa, IIOBBIIICHUE
JABJICHUS T'a3a [P €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXKIY
napamMeTpaMH COCTOSIHHS ra3a B M3OIpPOIECcCcax; JIEKTpU3alusl Ted,
B3aUMO/ICHCTBUE 3aPsII0B
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10.4

OnuceiBaTh MEXaHUYECKOE JBIDKCHUE, UCIOJB3ysS (PU3NUECKHe
BEJIMYMHBI: KOOPAUHATA, ITyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHUE,
Macca Teja, CUja, UMIIYJIbC Tella, KUHETUYeCKas DSHeprus,
MOTCHIIMAIbHASL DJHEPTHs, MEXaHW4deckas paboTa, MeXaHHYecKas
MOIIIHOCTh; TpPH OINUCAHWW TPABWIBHO TPAKTOBATh (HU3HUECKUI
CMBICIT HCIIOJIb3yeMBIX BEIMYMH, WX OOO3HAYCHHS W CIUHUIIBI,
HaXOJUTh (HOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIIMUYUHY
C IPYrUMU BEJIMYUHAMU

10.5

OmnuceIBaTh NU3yUEHHBIE TEIIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHUS,
UCTIONB3YSl (PU3WYECKUE BEJIMYHMHBI: JaBICHUE rasa, TemIeparypa,
CpeAHss KWHETHYeCKasi YHeprus XaOTUYECKOTO JIBUKEHHS MOJEKYI,
CpEIHEKBagpaTUyHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSSI JHeprus, padora raza, KOI(DPPHUIMEHT MOJIE3HOrOo
NEHCTBUSL  TEIUIOBOTO  JIBUraTelis; IpU ONHUCAHUU IPABHIBHO
TPaKTOBaTh (PU3MUECKHA CMBICI HUCHOJB3YEMBIX BEJIUYUH, UX
00O3HAYCHUS ¥ EIUHHIBI, HAaXOJUTh (HOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUUHY C IPYTMMH BEIMYHMHAM

10.6

OnucelBaTh  HM3yYEHHBIE  DJJIEKTPUYECKHME CBOMCTBA  BEIECTBA
U DJIEKTpUYECKUE SABJIEHUS (IIPOLECCHI), HCHOJB3YS (PU3MUecKue
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsf,  JJIEKTPUYECKOE  IMOJE,
HalpsDKEHHOCTh  TOJIS,, HOTEHUMAJ, pPa3HOCTh  MOTEHIUAJOB;
OpyU  ONWCAHUU TIPABUJIBHO TPAKTOBAaTh (DU3WYECKUIM  CMBICIH
UCIIOJb3YEMbIX BEJIMYUH, UX O0O3HAUCHMS] W €IMHUIILI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUUYUHY C APYTUMHU
BEJINYNHAMU

10.7

aHANM3UPOBaTh (U3MUECKHE TPOLUECChl U SIBJICHUS, HCIOJIb3Ys
bu3nYecKue 3aKOHbI ¥ MPUHIIUIIBI: 3aKOH BCEMUPHOTO Tsarotenus, |, |1
u III 3akonbl Hbpl0TOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOW DHEPTHH,
3aKOH COXPAHEHMS UMITYJIbCA, IPUHIUI CYIIEPIO3ULIUN CUJI, IPUHLIAIT
paBHONpaBUs HHEPUUATIBHBIX CHCTEM OTCYETa; MOJIEKYJIAPHO-
KMHETHUYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, ra30BbIE€ 3aKOHBI, CBA3b
CpEIHE KUHETHMYECKOW SHEPrHuH TEIUIOBOTO ABUKEHUS MOJIEKYJ
c a0COJIFOTHOM TEeMIIepaTypoil, MEPBbIN 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHHUsl JJIEKTPUYECKOro 3apsna, 3akoH KylloHa; mpu 3TOM
pa3ianyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe
BBIPKEHHE U YCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHUMOCTHU

10.8

OOBSICHAT, OCHOBHBIE€ NPHUHIIMIBI JIEUCTBUS MAalllUH, HPUOOPOB
U TEXHUYECKUX YCTPOMICTB; paszinyaTh YyCIOBUA HX O€30MacHOro
WCIIOJIb30BaHUs B [IOBCEHEBHON KU3HU
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10.9

BBINOMHATE 3KCHEPUMEHTHI IO UCCIEIOBAHUIO (DU3UYECKUX SBICHUMN
U TIPOLIECCOB C UCMOJb30BAHUEM IPSIMBIX U KOCBEHHBIX H3MEpPEHUH;
npu  dToM (QopMymHpoBaTh TpoOseMy (3agady) H THIOTE3Y
y4eOHOI0 3KCIEPUMEHTA, COOMPATHh YCTAHOBKY W3 IMPEIIIOKEHHOTO
000pyI0BaHUsl, MPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOIBI

10.10

OcymiecTBiATh MPSAMBIE W KOCBEHHBIE HW3MEpPEHUs (PU3UIECKUX
BEJIMYMH; MPU ATOM BBIOMPATh ONTUMAIBHBIM CIIOCOO H3MEpPEHHUS
Y HCIIOJIb30BATh U3BECTHBIC METOBI OLICHKH ITOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBarh 3aBUCMMOCTH  MEXAY (PU3HMUECKUMHU BEIMYUHAMHU
C WCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHHI; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUPOBATH pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH
bu3MYeCcKuX BEIWYUH B BUJIEC TAOIUI] U rpadUKOB, JENaTh BBIBOIBI
10 pe3yJibTaTaM UCCIIEIOBAHUS

10.12

CoOmonarh mpaBwia 0€30MAaCHOTO Tpyla TMpU  MPOBEACHHUU
UCCJIENOBAaHUM B paMKax Y4eOHOro OKCIIEpUMEHTa, Y4eOHO-
UCCIIEIOBATENbCKOM U MPOEKTHOU JEATEIHOCTA C UCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYA0BAHUS

10.13

Pemate pacueTHble 3aJ]a4M C SIBHO 33JaHHON (PU3MYECKOW MOJEIIBIO,
UCIIONIb3Ysl (PU3WYECKHE 3aKOHBI M TMPUHLMUIIBI; HA OCHOBE aHaM3a
yCIIOBUS 3aJayd  BbIOMpATh (U3HYECKYI0 MOJEINb, BBIJIEIAThH
(bu3nueckue BeIUMYMHBI U (HOPMYJIbl, HEOOXOIUMBIE JIJISl €€ PEIICHMS,
MPOBOJUTH PACUETHI U OLICHUBATH PEATBbHOCTH IMOJTYYEHHOTO 3HAYEHUS
(bU3UYECKOM BETMUUHBI

10.14

Pemlarb  kadecTBEHHBIE  3aJayd:  BBICTPAMBATH  JIOTUYECKU
HEMPOTUBOPEYUBYIO LETIOYKY PACCYKICHUM C ONOPOM HA U3yYECHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE ABJICHUS

10.15

Hcnonb3oBaTh MOpU  PEIICHUH YYEOHBIX 3a7ad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJOTHUU [UJISl TOWCKa, CTPYKTYPUPOBAHMS,
WHTEPIPETAUA U TIPEACTaBICHUS YYEOHOW M HAay4YHO-TIOMYJISPHON
uH(pOpMaIUH, TTOJYYSHHON W3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKH
aHAIM3UPOBATh MOTyYaeMyIo HH(POPMAIIHIO

10.16

[TpuBoaMTH TpUMEPHI BKJIaJa POCCUMCKUX M 3apyOEIKHBIX YUCHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcronp30BaTh TEOPETHUECKUE 3HAHMS O (PU3HMKE B TIOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH MpU 0OpallleHuH ¢ mprudbopamMu
U TEXHUYCCKUMHU YyCTPONCTBAMH, JUISI COXPAHCHHUS 3I0POBBSI
U COOJIFOJIGHUSI HOPM DKOJIOTUYECKOTO TMOBEACHHUS B OKPYXKAlOIIeH

cpene
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10.18

PaGoTath B rpyrime ¢ BBINOJHEHUEM Pa3IUYHBIX COUAIBLHBIX POJIEH,
IUIAaHUPOBATh ~ paboOTy  TPYNIbI, PalMOHAIBHO  PACIPEICNSTh
O0s3aHHOCTH W TUIAHUPOBATH JIEATCILHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJ€KBATHO OIICHMBATh BKJIaJ KaXXJOTO W3 yYaCTHUKOB
IPYNIBI B peIEHUE paccMaTprUBaeMoOi MPoOIEMbI

IIpoBepsieMbIe Y1eMEHTHI COEPKAHUS

Kon
paszena

Kon
MIPOBEPSIEMOTO
DJIEMEHTA

[IpoBepsieMbie 37IEMEHTHI COAEPKAHUA

OU3NKA U METOJbI HAYUYHOTI'O ITO3HAHMA

11

dusnka — Hayka o npupoze. Hayunble METOIbI TO3HAHUS
OKpyKaromero mupa. Poiib 3KCnepuMeHTa W TEOpUU
B IIpOII€CCE MMO3HAHUS MPUPOJIbI. IKCIIEPUMEHT B (PU3UKE

1.2

MopnenupoBanue (QU3NYECKUX SBIECHUHM M IPOLIECCOB.
Hayunbie runore3pl. du3nyeckue 3aKOHBI U TEOPHHU.
['panunel  npuMeHUMOCTH  (UBUYECKUX  3aKOHOB.
[lpunuun cootBercTBUs. Poab U mMecto  GUBUKH
B (h)OpMUPOBaHNM COBPEMEHHON HAyYHOW KapTHHBI MUPAa,
B MPAKTUYECKOU NEATEIBHOCTH JIOICH

MEXAHUKA

2.1

KNMHEMATHUKA

211

MexaHu4eckoe JIBUYKEHHE. OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBUYKCHUSL. Cucrema OTCYETA.
Tpaexropus

212

[lepemenienue, CKOPOCTb (cpenusis CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHUE MATepHAIbHOU
TOYKH, HX MPOEKIUHW HA OCH CHUCTEMBI KOOPJIHUHAT.
CrnoxeHure nepeMeIeHnil U CI0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEMHOE
nBukeHue. ['padukn 3aBUCMMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS], IyTU U MEePEMEIEHUsI MaTepUualbHON TOUYKU
OT BPEMEHHU

214

CBoOosiHOE MajieHue. Y CKopeHue CBOOOTHOTO aACHUS

2.15

KpuBonuneriHoe paBwxeHue. PaBHOMEpHOE JBUKEHHE
MAaTepUAIIBHOM TOYKA IO  OKPYXXHOCTH.  YIJIOBas
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CKOpOCTb, JHHEWHass ckopocTe. Ilepron u wyacrora.
[leHTpocTpeMUTETHLHOE YCKOPEHUE

2.1.6

TexHuyeckue YCTpOfICTBa: CIINAOMCTD, JABHMIKCHHUC
CHapsAO0B, LHCIIHBIC U pPCMCHHBIC IICPCAaun

2.1.7

[Ipaktnueckue  pabGotTel. M3MepeHne  MIHOBEHHOMU
ckopocTu. MccnenoBanne COOTHOLIEHUS MEXKY ITyTSAMH,
MIPOMACHHBIMU TEJIOM 3a IIOCIEAOBATEIbHBIE PAaBHBIC
IIPOMEKYTKH BPEMEHH IIPH PaBHOYCKOPEHHOM JIBUKEHUH
C HayaJbHOM CKOPOCTBIO, paBHOW Hy0. HM3ydenue
JIBW)KCHUS IIapUKa B BA3KOM JKUIAKOCTH. M3yudeHue
JBUKEHMSI T€JIa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JANHAMUKA

2.2.1

[Tpuauun otHocuTenbHOCTH ['anmmies. IlepBbiil 3aKOH
HproToHa. THepupaibHbIE CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IIpuHuun cynepno3unnu cui

2.2.3

Bropoii 3akoH HprooTOHa 11 MaTepUAIIBHOM TOYKH
B uHepiuanbHoil cucreme orcuera (MCO). Tperuii 3akoH
HproToHa 1151 MaTepuaIbHbBIX TOUEK

2.24

3akoH BcemMupHOro tarorenus. Cuna tspkectu. IlepBas
KOCMHUYECKasi CKOpOCTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbKEHHS
u cuna tpeHus mnokos. Kosdpdumument tpenus. Cuna
COIIPOTHBIICHUS TP JBUKEHUH TEJIA B )KUJKOCTH WM Ta3e

2.2.7

bHOC U BpallaTCIbHOC IBUKCHHUC a0COIIOTHO

2.2.8

MoOMEHT CcuiIbl OTHOCUTEIIBHO OCH BpamieHus. [liedo
cuJibl. Y clloBHs paBHOBecHs TBepaoro tena B MCO

2.2.9

TexHuueckue yCTpPOWCTBA: ITOAUIMIIHUKM, JIBUKECHUE
VCKYCCTBEHHBIX CIIYyTHUKOB

2.2.10

[TpakTnueckue pabGoTsl. M3yuenue nBwxkeHus Opycka
10 HAKJIOHHOM TIOCKOCTH MO/ ACHCTBUEM HECKOJIBKHX CHIL.
HccnenoBanye 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIIMX
B jaepopMupyemMoii TpyXKHHE U PE3UHOBOM OOpasIle,
OT BeNMWYUHBI UX Aedopmanuu. VMccnenoBanue ycioBui
paBHOBECHS TBEPJIOTO TEJa, UMEIOIIETO OCh BPaICHHUS
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2.3 3AKOHBI COXPAHEHUM A B MEXAHUKE

2.3.1 Hmnynsc MaTepraibHON TOUKH, CHCTEMbI MaTepUATbHBIX
ToueK. VIMITyJIbC CHIIBI M U3MEHEHHUE UMITYJIbCA Tella

2.3.2 3akoH coxpaHeHusi ummyinbca B HMCO. PeaktuBHOE
JIBU)KEHUE

2.3.3 PaGoTa cuibl

2.34 MOIIHOCTH CHJIBI

2.35 Kunernueckas sHeprus matepuaibHoi Touku. Teopema
0 KMHETHUYECKON DHEPTUH

2.3.6 [lotennmanbHas »Heprus. IloTeHnumanbHas »Heprus
yrapyro nedopmupoBaHHOW mpyxuHbL. lloTeHUManbHas
SHEPrus Tena BOIM3U MOBEPXHOCTU 3eMITH

2.3.7 [loreHuuanpHble W HEMOTCHUHUANbHBIE CHUIIBL. (CBS3b
paboOThl  HEMOTEHLHUAIBHBIX CHJI C  W3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUS
MEXaHHYECKON YJHEPTUH

2.3.8 VYrupyrue v Heynpyrue CTOJIKHOBEHHSI

2.3.9 TexHuyeckue ycTpoilcTBa: JBUKEHHE PAKET, BOJOMET,
KOIep, IPYKUHHBIN MHCTOJIET

2.3.10 [Ipaktuueckue paboTbl. M3yueHue CBS3U CKOPOCTEU Tel
npu Heynpyrom ypaape. MccnegoBanue cBsizu paOOThI
CHJIBI C U3MEHEHHEM MEXaHUYECKOM SHEPTuu Tena

3 MOJIEKVYJISIPHA S ®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TEOPUM

3.1.1 OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJIIPHO-KUHETUYECKOM
teopun. bpoyHoBckoe naBuxenue. uddysus. Xapakrep
JBIKEHUS U B3aUMOJICUCTBUS YaCTHII BEIIECTBA

3.1.2 Mogenu CTpoeHHUSI Ta30B, KUJIKOCTEH W TBEPABIX Tel
1 00BSCHCHHE CBOWCTB BEIIIECTBA HA OCHOBE ATHX MOJICTICH

3.1.3 Macca monekyn. KommuectBo BemectBa. IloctossHHas
ABorazpo

3.14 TemnoBoe paBHOBecue. Temneparypa U €€ U3MEpPEHHUE.
[Tkana remneparyp Llenscust

3.1.5 Mopens wupaeanbHoro raza. (OCHOBHOE ypaBHEHHUE

MOHGKYHHPHO-KHHeTquCKOﬁ TCOPHUH NICAJIBHOI'O I'a3a
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3.1.6

AOcomoTHasT ~ TeMmrepaTypa Kak  Mepa  CcpemaHel
KMHETUYECKOW SHEPruu TEIUIOBOIO JIBMXKEHHS YaCTHI
ra3a. [lIkama remneparyp KenbBuna

3.1.7

VYpasnenue Knanelipona — MenneneeBa. 3akoH J[aibToHa

3.18

['a3oBbic 3akoHBI. M3omporiecchl B HIACATBHOM Tase
C TIOCTOSHHBIM KOJMYECTBOM BEIISCTBA: H30TEPMa,
n30x0pa, n300apa

3.19

TexHuueckue ycTporucTBa: TEPMOMETP, OAPOMETP

3.1.10

[TpakTiueckue paboTel. M3mepenue macchl BO3IyXa
B KJAacCHOM KoMHare. MccienoBaHue 3aBHCHUMOCTH
MEXK]ly IapaMeTpaMy COCTOSHUS pa3peKEHHOI0 ra3a

3.2

OCHOBbLI TEPMOJMHAMUKN

3.21

Tepmoaunamuueckass cucrteMa. BHYTpeHHssT SHeprus
TEPMOJMHAMHYECKON  CHUCTEMBI M  CHOCOOBI €€
WU3MEHEHUS

3.2.2

KonuvectBo TemnoTel U pabota. BHyTpeHHssT dHEprus
OJIHOATOMHOT0 HJICAJIBHOTO Ta3a

3.2.3

Bunpl Temnonepenadu: TEIUIONPOBOIHOCTh, KOHBEKIIHUA,
U3IIyYCHHUE. TennoeMKoCcTh Tena. Y nenvHas
TEIJIOEMKOCTh BeElIecTBAa. Pacyer KoauyecTBa TEILIOTHI
MpY TeTUIonepeaaye

3.24

IlepBbIil 3akOH TepMoaMHAMUKU. [IpuMeHeHue nepBoro
3aKOHAa TEPMOJUMHAMUKH K u3omnpoueccaM. ['papuueckas
WHTEpHpeTaus paboThl ra3a

3.25

TennoBbie MammHbl. [IpUHIUIBI IEHCTBUS TEMJIOBBIX
MaiiuH. [IpeoOpazoBaHus SHEPTUH B TEIJIOBBIX MaIlIMHAX.
Koaddunment mnonesnoro newictBus (mamee — KIIJI)
teroBo MamuHbL. [ukn KapHo u ero KIIJ]

3.2.6

Bropoit 3akon  TepmomumHamuku. HeobpaTumMocTh
MPOLIECCOB B nIpupoje. TemnoBele  JBUTATEINH.
DKOJIOTUYECKHE MPOOIEMBI TETUIOAHEPTETUKH

3.2.7

TexHuueckue yCTpPOMCTBA: JBUIaTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED

3.2.8

IIpakTnyeckue paboThI. Nsmepenne YACIBHON
TEIUIOEMKOCTH
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3.3 ATPEI'ATHBIE COCTOAHU A BEIHLIECTBA. ®A30BLIE ITEPEXO/IbI

3.3.1 [TapooOpa3zoBanne u  KoHaeHcanus.  Vcmapenue
W KUIEHWE. YJelbHas TeIuioTa M[apooOpa3oBaHus.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHUS OT JABICHUS

3.3.2 AOcomoTHasT W OTHOCUTENNBbHAS BJIAKHOCTH BO3TyXa.
Hacepiennslii nap

3.3.3 Teepnoe Ttemo. Kpucramnuueckue u amopdHble Tena.
AHM30TPONHS CBOMCTB KPUCTAILIOB. JKUAKHUE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepUaIIbI

3.34 [InaBneHne W KpuUCTaUM3AlMsA. YJAelbHas TeIloTa
riaieHus. CyonuManus

3.3.5 YpaBHeHue TemI0BOTo OanaHca

3.3.6 TexHu4eckue yCTpOMCTBA: TUTPOMETP M TICHUXPOMETP,
KaJIODUMETP, TEXHOJOTHU TIOJYyYEHUS COBPEMEHHBIX
MaTepuagoB, B TOM  YHCI€  HAHOMAaTEpUAJOB,
Y HAHOTEXHOJIOTHUU

3.3.7 [Ipaktruueckue padoThl. I3MepeHue BIaxKHOCTH BO3/1yXa

4 SJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATHUKA

41.1 DIleKTpr3anums Tel. DNEKTpU4YecKui 3apsa. [[Ba Buaa
AIEKTPUUECKUX 3apsiIOB

4.1.2 [IpoBOAHUKH, TUDIIEKTPUKU U OJTYIPOBOJHUKH

4.1.3 3aKOH COXpaHEHHUS JIEKTPUUECKOI0 3apsiaa

414 B3aumoneiictBue 3apsaaoB. 3akoH Kynona

4.1.5 nyeckoe noJie. HanmpsikeHHOCTh 3IEKTPUYECKOTO

uiuu. JINHUKM HaNpsHKEHHOCTH

4.1.6 PabGota cun snextpocraruueckoro mojs. [lorenmumarn.
PaznocTh moTeHIINAIOB

4.1.7 [IpoBOIHMKM W JHUPJEKTPUKH B IOCTOSSHHOM
AIIEKTPUIECKOM T0JI€e. J{ndneKTpudeckas MpoHUIIaeMOCTh

4.1.8 OnektpoeMkocTh.  KoHueHcaTtop.  DJIEKTPOEMKOCTh

IINTOCKOT'O KOHOCHCAaTOopa. 3HepFI/I$I 3aPAKCHHOT'O
KOHACHCATOpa
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4.1.9

TexHn4ecKkrue yCTPOMCTBA: JJIEKTPOCKOMN, 3JIEKTPOMETD,
IIEKTPOCTATUYECKAS 3aIuTa, 3a3¢MJICHHE
AIEKTPONPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYHHBIN
IIPUHTED

4.1.10

[IpakTuueckue pabotel. M3mepeHue 3IE€KTPOEMKOCTH
KOHJICHCATOpa

4.2

[MOCTOSIHHBIN DJIEKTPUUECKUM TOK.

TOKH B PA3JIMYHBIX CPEJJAX

4.2.1

YciioBusl CylmeCTBOBAHUS MMOCTOSIHHOTO 3JIEKTPAYECKOTO
toka. MIctounuku Toka. Cuiia Toka. [IoCTOSSHHBIN TOK

4.2.2

HaHpH)KeHI/IG. 3akoH Oma I y4aCTKa OCIIu

4.2.3

DJEKTPUUECKOE COMIPOTUBIICHUE. Y IETILHOE COMPOTUBIICHUE
BEIIIECTBA

4.2.4

HOCJ’I@I[OB&TCJ'IBHOC, IapaiICJIbHOC, CMCIHIaHHOC
COCAMHCHUC ITPOBOIHHUKOB

4.2.5

Pabota snexTpuueckoro Toka. 3akoH [[xoyns — Jlenma

4.2.6

MOHIHOCTB QJICKTPHUICCKOI'O TOKa

4.2.7

anekTpoaBKymas cuia (nanee — IJ[C) u BHyTpeHHee
COIPOTHUBJICHUE UCTOYHHUKA TOKA. 3akOH OMa 7151 TOJTHOM
(3aMKHYTOH) AIEKTPUYECKOU LETIH. Kopotkoe
3aMbIKaHUE

4.2.8

OnexkTpoHHass MNPOBOAUMOCTb  TBEPIBIX  METAJJIOB.
3aBUCUMOCTb CONPOTHUBIICHUS METAINIOB OT TEMIIEPATYPBHI.
CBepXIpoBOINMOCTD

429

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX
ITy4YKOB

4.2.10

[TomynpoBoguuku.  CoOcTBeHHass W TMpUMeECHas
MPOBOJIUMOCTh  MOJNYNPOBOAHUKOB.  CBoiicTBa  p-n
nepexoza. [lomynpoBoAHUKOBEIE TPHUOOPHI

4211

DNeKTpUYECKU TOK B AJIEKTPOJIUTAX.
DIIEKTPOIUTHYECKAS] AUCCOLHNAIMS. DIECKTPOJIN3

4.2.12

DnekTpuueckuii Tok B razax. (CamocCTosATeNbHBIN
M HECAMOCTOSATENIbHBIM  pas3psAn. PasnuuyHble TUIIBI
CaMOCTOATENBHOTO pa3psaa. Mosnus. [1nazma
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4.2.13

TexHuyeckue yCTpPOWMCTBA: aMIIEpPMETP, BOJBTMETD,
peocTar, HMCTOYHMKHA TOKa, JJIEKTPOHArpPEeBaTEIbHBIC
MPUOOPBHI, JIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
CONPOTUBJIEHUS, BAKYYMHBIH  JIMOA, TEPMHCTOPHI
U (OTOPE3UCTOPHI,  MOJYNPOBOJHUKOBBIA  JTUOI,
rajlbBaHKa

4.2.14

[Ipaktnueckue  pabotbl.  M3yyeHwme  cMelIaHHOTO
COEJIMHEHHUS PE3UCTOPOB.

N3mepenne D/IC ucTouHMKa TOKA U €r0 BHYTPEHHETO
conpotuBieHus. HaGmroaenue snektponnsa
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IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30oBaTeIbHOM

NPOrpaMMbIl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThl OCBOEHUSI OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMBbI CPEAHETO 00111eT0 00pa30BAHMUS

111

JleMoHCTpHpOBaTh Ha IpUMEpPax pojib U MECTO  (PU3MKHU
B (hopMHpOBaHMHM COBPEMEHHOW HAy4YHON KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHH, B IPAKTHYECKOU NEATEIBHOCTH
JFOEH, IETOCTHOCTh U €IMHCTBO (PU3NUECKON KapTUHBI MUPA

11.2

YuuTeIBaThH I'paHUOBI IPUMCHCHUA N3YUCHHBIX (1)H31/I‘{GCKI/IX MOI[CHGﬁ:
TOYCUHBIN Z)JIGKTpI/I‘-IGCKI/Iﬁ 3apsia, AACpHasd MOACIIb aTOMA, HYKJIOHHAA
MOZACJIb aTOMHOTIO sApa IIPpU pCIHICHHUN (1)H3H‘-IGCKI/IX 3aJdad

11.3

Pacnio3naBath (Qusnueckue sBieHUS (MPOLECCH) U OOBACHATH HUX
HAa OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKMA M KBAaHTOBOW (PU3UKHU:
3JIEKTpUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE€  JIEWCTBHsSI ~ TOKAa,  B3aWMOJCHCTBHEC  MAarHWTOB,
DJIIEKTPOMArHUTHAST ~ WMHIYKUUS, JIEWCTBHE  MArHUTHOTO  TIOJIS
Ha MPOBOJHUK C TOKOM W JBWXXYIIUHCS 3apsijl, JIEKTPOMArHUTHbBIC
KOJeOaHWsI M BOJIHBI, MNPSMOJIMHEMHOE pacnpoCTpaHEHHE CBETAa,
OTpa’KEeHHE, MIPEJIOMIICHHE, uHTEpPEPEHIIHS, T pakius
U TIOJISIpU3allus CBETa, AUCTIEpCHst CBeTa, (DOTOAeKTpruyecKuii 3 HexT
(boToaddexT), cBeTOBOE MaBICHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHass U  HUCKYCCTBECHHAs
PaaNOaKTUBHOCTh

114

OnuceiBaTh HM3yYEHHBIE CBOWMCTBA BelleCcTBa (AJIEKTPUUECKHE,
MarHUTHbIE, ONITUYECKUE, FJIEKTPUUECKYIO IIPOBOJUMOCTD PA3INYHBIX
Cpela) U DJIEKTPOMAarHUTHbIC SABJCHUS (MIPOIIECCHI), HUCMOB3YS
dbu3nUecKkue BEIWYMHBI: DJIEKTPUUECKUH  3apsll, Cujla TOKa,
IIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  CONMPOTUBIIECHUE,
pazHocTh noTeHImanoB, J/]C, padbora Toka, HHIYKIUS MarHUTHOTO
noisi, cuna Awmmepa, cwia JlopeHla, WHAYKTUBHOCTbH KaTYIIKH,
SHEPrusl AJIEKTPUUYECKOTO M MAarHUTHOrO TOJIEM, MEPUOJ M 4YacToTa
KoJIeOaHMI B KOJIeOATEIbHOM KOHTYPE, 3apsi/i U CUJla TOKa B MPOLECCe
TapMOHUYECKHX  DJIEKTPOMAarHUTHBIX  KojiebaHu#,  (okycHoe
pacCTOSIHME M ONTUYECKas CUJIa JIMH3BI, IPU OMUCAHUM NPaBUIBLHO
TpakTOBaTh (DU3WYECKUN CMBICT MCIOJIB3YEMBIX BEIMYMH, WX
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O00O3HAUEHHUsI M E€IUHMIIbI; YyKa3blBaTh (HOPMYIIbI, CBS3BIBAIOIIIE
JTaHHYIO0 (PU3UYECKYIO0 BETUUYHHY C IPYTUMH BEIMYMHAMHU

115

OnuckIBaTh U3yYECHHbIE KBAHTOBBIEC SIBJICHUS U MPOIECCHI, UCTIOIb3YS
bu3MYeCcKue BEJIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETa, DHEPTUs M HUMITyJbC (OTOHA, MEPHO]
nojlypacrmajaa, JHEPrusi CBS3M AaTOMHBIX SjA€p; TpPH ONMUCAHHH
MPaBUJILHO TPAKTOBATh (PU3UIECKUN CMBICIT UCIIOJIb3yEeMbIX BEITUUMH,
uX 00O3HAYCHUS W CIUHUIIBI, YKa3bIBaTh (POPMYJIIBI, CBSI3BIBAIOIIHC
TAHHYI0 (DU3UYECKYIO BEIMUMUHY C IPYTUMHU BEIMUYNHAMH, BBIUYUCIISATh
3HauYeHUE (PU3NICCKON BEITMUNHBI

11.6

AHanu3upoBaTh (PU3NYECKHE NPOLECCHl W SBJICHHS, HCHOJb3YS
¢uznyeckue 3aKOHbl M HpUHOMIBL:  3akoH OMa, 3aKOHBI
IIOCJIENOBATEIBHOIO M IApAJJICIIBHOIO COEOUHEHUs IPOBOJHUKOB,
3akoH JIxoyis — JIeHna, 3aK0H JIEKTPOMAarHUTHOM MHIYKINHU, 3aKOH
IPSIMOJINHEWHOIO PaCpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IIPEIIOMIICHUSA CBETa, YpaBHEHHUE OWHIITEHA
g poro3addexra, 3aKOH COXpaHEHUS] SHEPIHH, 3aKOH COXPaHEHMUS
UMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUYECKOIO 3apsia, 3aKOH
COXpaHEHUsI  MacCcoOBOrO  4ucia, nocrymarsl bopa, 3akoH
PAaAMOAKTUBHOIO pacnaga; IpU 3TOM pas3jinyaTh CJIOBECHYIO
(opMyIMPOBKY 3aKOHA, €0 MaTeMaTHUYECKOE BBIPAXKEHHUE U YCIOBUS
(rpaHu1bl, 00J1aCTH) NPUMEHHUMOCTU

11.7

OnpenensiTh HaNpaBI€HUE BEKTOPAa WMHIYKIIMU MAarHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, CHIIbI AMmepa u cuiibl JlopeHia

11.8

CtpouTh ¥ OIIMCHIBATH H300paKCHHE, CO37daBaeMOE€ IUIOCKUM
3epKajgoM, TOHKOW JIMH30H1

11.9

BBITIONHSTE 3KCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UICCKUX SIBICHUM
U TPOIIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPECHHUII;
pu 3ToM (GopMyIHpOBaTh MpodsieMy (3a7a4y) U TUIIOTE3Y Y4EeOHOTO
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  MPEIAJIOKEHHOTO
000py0BaHUSs, IPOBOJAUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcyiiecTBiIsATh TpsIMbIE W KOCBEHHBIE WM3MEPEHHUS (PU3HUECKHUX
BEJIMYMH, MPU STOM BHIOMpATh OMNTUMAJIBHBIA CIOCOO H3MEpPEHUS
M WUCIOJB30BaTh W3BECTHBIE METOABl OLEHKM MOTPEUIHOCTEN
M3MEPEHUN

11.11

HccnenoBarb 3aBUCUMOCTH (PU3UUECKUX BEJIIMYMH C UCIIOJIb30BAHUEM
NpPSAMBIX HM3MEPEHUM; TMpU OTOM KOHCTPYMPOBATH  YCTaHOBKY,
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(bUKCUPOBATH PE3YNHTATHl TMOJTYYCHHOW 3aBUCUMOCTH (HHU3UYECKUX
BEJTMYMH B BUC TaOIHI] ¥ TPa(UKOB, A€NIaTh BEIBOBI IO pe3ybTaTaM
VCCJIETOBAHMS

11.12

CoOmomath mpaBujia 0€30MacHOTO  Tpyda IMpU  MPOBEIACHUHU
HUCCIIEIOBAaHUM B paMKaX yd4eOHOro SKCIEepUMEHTa, Yy4eOHO-
HCCIIEIOBATEIIBCKOW Y MPOEKTHOM AEATENBHOCTH C WCMOJIb30BAHUEM
HU3MEPUTEIBHBIX YCTPOMCTB U JJa00paTOPHOTO 000PYA0BaHUS

11.13

Pemmarh pacueTHbie 3a/1a4dl ¢ ABHO 3aJaHHON (DPU3MUYECKON MOJEINbIO,
UCHOJB3Ysl (PU3NYECKUE 3aKOHbI U IPUHLUIBI, HA OCHOBE aHAIM3a
yCIOBUSL 3aJayd  BBIOUPATh (PU3MYECKYIO MOJENb, BBIICIATH
¢uznyeckue BeIMYUHBI U (POPMYJIIbI, HEOOXOAUMBIE JIJISl €€ PELICHMUS,
IPOBOJUTH PACUETHI U OLICHUBATh PEAJTBLHOCTH IMOJTYYEHHOTO 3HAYEHUS
(bU3UYECKOM BETMUUHBI

11.14

Pemratb  kadecTBEHHBIE  3aJa4yu:  BBICTPAMBATH  JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKJICHUM C ONIOPON HA U3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE ABJICHUS

11.15

Hcnonb3oBaTh TMpU pEHIEHUH Y4EeOHBIX 337ad COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJOTMM Uil TIOUCKA, CTPYKTYpPUpPOBaHUS,
WMHTEPHPETAlUd U TPEACTaBICHUS YYEOHOW M HAYYHO-TOMYJISIPHON
uH(pOpMaIUK, TOJYYEHHON W3 Pa3IMYHbIX HCTOYHUKOB; KPUTHUYECKU
aHaAJIM3UPOBATh MOIy4aeMyt0 HH(POPMaLIUIO

11.16

OOBSICHSITh MPUHLMIBI JEHCTBUSI MAIllMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3jinyarh YCJIOBUS HX OE€30MACHOr0 MCIHOJIb30BaHUS
B [TIOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH MpUMEPHI BKJIAJa POCCUMCKUX M 3apYOEkKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MIPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TeOpeTUUECKUE 3HAHUS 1O (PU3MKE B IMOBCEIHEBHOM
YKU3HU 1)1 o0ecrieyeHus: 0€30MacHOCTH MPU 00pallleHuU ¢ TprudopamMu
U TEXHUYECKUMH YCTPOMCTBaMH, [JIsi COXPAaHEHUS 30POBBS
U COOJIIOZIEHHS HOPM DKOJIOTMYECKOT'O IMOBEACHHUS B OKPYXKAIOIICH

cpene

11.19

PaGoTath B rpyIine ¢ BHIMOTHEHUEM PA3TMYHBIX COIUATBHBIX POJICH,
IUIAaHUPOBATh ~ pabOTy  TpPyNIbl, palMOHAIBHO  pacHpenemsiTh
00S3aHHOCTH M IUJIAHUPOBATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJC€KBATHO OLICHMBATh BKJIAaJ KaXJOTO W3 YYaCTHUKOB
IpyNIbl B pelIEHUE paccMaTpruBaeMon MpoOIeMbl
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IIpoBepsiembie Y1eMEHTHI COIEPIKAHUS

Kox Kox [IpoBepsieMbIe 2IIEMEHTHI COACPIKaHUS
paszena | MpOBEPSIEMOTO
DJIEMEHTA
4 DJIEKTPOIAMMHAMUKA
4.3 MAT'HUTHOE I1OJIE. D JIEKTPOMATHUTHAS UHAYKIMA

4.3.1 ITocTostHHBIE MarHuThl. B3aumMopaeiicTBHE NMOCTOSHHBIX
MarHuToB

43.2 MarnutHoe mnone. BekTop MAarHMTHOM HMHIYKIWH.
[IpyHIMn cynepno3uuuu. JIMHUM MarHUTHOW MHIYKIIHMH.
KapTuHa nuHMI1 MAarHUTHON MHAYKIHWU MOJISI HOCTOSTHHBIX
MarHuToOB

4.3.3 MarnuTHoe 1oJsie MpoBOJHUKA ¢ TOKOM. KapTuHa JnHUN
MOJIsl JJIMHHOTO MPSAMOTO IPOBOJHHUKA M 3aMKHYTOTO
KOJIBIIEBOTO IPOBOJHUKA, KATYyIIKM C TOKOM. OTBIT
Opcrtena. BzanmoaeicTBue NpoOBOIHUKOB C TOKOM

4.3.4 Cuna AMmnepa, ee MOIYJIb U HAIIPABJICHUE

4.3.5 Cuna JlopeHua, ee MOIy/ib U HampaBiieHUE. J[BUKEHHE
3apsKEHHOM 4acTUIlbl B OJTHOPOJAHOM MAarHUTHOM IIOJIE.
Pabora cumnel Jlopeniia

4.3.6 SBneHUE SIEKTPOMArHUTHON HHTYKITUT

4.3.7 IToTok BeKTOpa MarHUTHOW UHAYKIUU

43.8 OJIC mHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM WHIYKIUU
dapajes

4.3.9 BuxpeBoe snektpuueckoe mnone. IJC uHAyKUHH
B MIPOBOJIHUKE, JIBUKYIIIEMCS MOCTYIATEIBHO
B OJIHOPOJTHOM MarHUTHOM T0JIE

4.3.10 [TpaBuiio Jlenia

4.3.11 NunyktuBHOCTh.  SBneHue  camouHaykiuu.  OJIC
CaMOUHAYKITUU

43.12 DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM

4.3.13 DNEeKTPOMarHuTHOE MoJie

4.3.14 TexHuyeckue yCTpOWCTBA: IOCTOSHHBIE  MAarHWTHI,

QJICKTPOMAIrHUTEI, QJICKTPOABUIATCIIb, YCKOPUTCIIN
QJICMCHTAPHBIX YaCTUI, HHAYKIIMOHHAA I1CYb
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4.3.15

[Ipaktrueckne pabotel. M3ydeHue MarHUTHOTO TIOJIS
KaTYILIKHU ¢ TOKOM. VccinenoBanre AeNCTBUS MIOCTOSSHHOTO
MarHuTa Ha paMKy ¢ TOKOM. lccienoBaHue SIBICHUS
AJEKTPOMArHUTHOW UHIYKIIUU

KOJIEBAHU A U BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEFAHWA

5.11

KonebarenrHasgs cucrema. CBoOoaHble  KojeOaHUS.
["apMoHnYeckue KoJIcOaHus. [Tepuon, YacToTa,
aMIIuTyAa u ¢asza KojaebaHui

5.12

[IpyxuHHBIN MassTHUK. MaTeMaTU4EeCKU MassTHUK

5.13

YPaBHGHHG TapMOHHUYCCKHX KoJIeOaHUH.
Kunemaruueckoe )51 JUHAMH4YCCKOC OIMMCAaHHUC
K0JICOATENLHOTO JABUKCHUA

5.14

HpeBpameHHe OHCPI'HU IIPHU I'ApMOHHUYCCKUX KoJICOaHUSX.
CBs3b AMILIUTY AbI KoJICOaHUH HCXO,Z[HOﬁ BCJIMYHUHBI
C aMILIUTyJaMH KoJicOaHMI ee CKOPOCTH U YCKOPCHUA

5.15

Konebarenbupiii KOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE
KOJIEOaHUs B UAcaIbHOM KO0JIEOATEIILHOM
KOHTYDE. Amnanorus MEXKITY MEXaHUYECKUMU
U DJICKTPOMArHUTHBIMU  KojeOanmsmu.  Dopmya
Tomcona

5.16

3aK0H COXpaHEHUs SHEPTHH B UJIeaTbHOM K0JIe0aTeTbHOM
KOHTYpE

5.1.7

BreiHyX/IeHHBIE MeXaHW4deckne Kojebanus. Pe3oHaHc.
PezonancHas kpuBas. BeIHYXIEeHHBIE DJIEKTPOMArHUTHBIC
KOJICOAHUS.

5.18

[Tepemennslil Tok. CHHYCOUIaNTbHBINA IEPEMEHHBIN TOK.

5.19

MoIHOCTE TIEPEMEHHOTO TOKa. AMIUIUTYIHOE
1 JICUCTBYIONIEE 3HAUYCHHUE CUJIbI TOKA U HANIPSKEHUSA

5.1.10

Tpanchopmarop. [IpousBoxacTso, repenaya
U OTPEOJICHNE MIEKTPUUECKON IHEPTUU. IKOJIOTUUECKUE
pHUCKHU npu MIPOU3BOJICTBE AIEKTPUUYECKON
sHeprun. KynbTypa HCHONB30BaHUSA DAICKTPOIHEPIUU
B MIOBCEIHEBHOW JKU3HU

5.1.11

TexHuueckue ycrpoiicTa: ceiicmorpad, 3JeKTpUYECKUA
3BOHOK, JINHUU DJIEKTponepenay
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5.1.12

[TpakTnueckue pabotel. VccnegoBanue 3aBUCUMOCTHU
nepuoAa MaiblX KojeOaHUM rpy3a Ha HUTU OT JUJTMHBI
HUATHA U Macchl Tpy3a. MccnenoBanue nepeMeHHOro Toka
B Lend U3  IIOCIEHNOBATCIIBHO  COCOUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpa

5.2 MEXAHUYECKUE U JIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1 MexaHudeckue BOJIHBI, YCJIOBHS PacHpoCTpaHEHUS.
[lepuon. CkopocTh pacnpOCTpaHEHHUS U JJIMHA BOJIHBI.
[Tomepeunbie 1 MPOIOIBHBIE BOTHBI

5.2.2 Nutepdepenius u audpakius MeXaHHIECKUX BOJIH

5.2.3 3Byk. CkopocTs 3ByKa. ' poMKocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa

524 ONEeKTPOMarHUuTHbIE  BOJIHBL.  YCJIOBHS ~ M3JTy4YCHHUS
DJIGKTPOMArHUTHBIX ~ BOJH. B3auMHas  opueHTanus
BeKTOpOB E, B V B 35IeKTpOMarHuTHOM BOJIHE B BAKYyyMe

5.25 CBoiicTBa  BJEKTPOMArHUTHBIX  BOJIH:  OTpa)XEHUE,
peIoMJICHHE, HOJISIpU3aLIu, TG paKIus,
unTepdepenus. CKOpoCcTh dJIEKTPOMArHUTHBIX BOJIH

5.2.6 [[lxkama  2JIEKTPOMAarHUTHBIX  BOJH.  [IpumeHeHue
AJIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpyuHLMTBI paaUOCBS3U U TeNEBUACHUS. Pannonokanus.
DJIeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpeibl

528 TexHn4eckue yCTpOMCTBa: MY3bIKAIbHBIE UHCTPYMEHTHI,
yJIBTPA3BYKOBasl AMATHOCTUKA B TEXHUKE W MEIUIIMHE,
panap, paAMONpPUEMHHUK, TEIEBU30p, aHTEHHA, TeJIe(OH,
CBY-neun

5.3 OIITHUKA

53.1 [IpssMmonMHEHOE pacIPpOCTPAHEHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBera

5.3.2 OtpaxxeHue  cBeTa.  3aKOHbI  OTPAKEHUS  CBETA.
[TocTpoenune n300pa>keHuil B IJIOCKOM 3epKajie

5.3.3 [lpenominenne cBeTa. 3aKOHBI TPETIOMJICHHS CBETa.
AOGCOIOTHBIN MMOKa3aTeh MPETOMIICHHS

534 ITonmnoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbI yron

MIOJIHOT'O BHYTPEHHETO OTPAKECHUS
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5.35 Hucnepcus ceeta. CnoxHbIii cocTtaB 6enoro cBeta. Let

5.3.6 Cobuparone U paccerBarolye JUH3bL. TOHKas JUH3A.
@®oKycHOE pacCTOSHUE M ONTHYECKas Cuja TOHKOM
muH3bl.  [locTpoeHue wu300pakeHUMil B coOMparommx
U paccemBaromux JuH3axX. PopMmysa TOHKOW JIMH3BI.
YBenuueHue, 1aBacMoe JIMH301

5.3.7 [Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKHU

5.3.8 Nnrtepbepenmuss  cBeta. KorepeHTHbIE  MCTOYHUKH.
VYcinoBusi HaOMOJAEHUS MaKCUMYMOB M MHUHHMYMOB
B HMHTEP(EPEHIIMOHHOW KapTHHE OT ABYX CHH(Aa3HBIX
KOT€PEHTHBIX HCTOYHHKOB

539 Judpakuus ceera. JudpakumoHHas peuieTka. Y clIOBUE
HAOJIIOJICHUS] TJIABHBIX MAaKCUMYMOB IIpH TaJleHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha  JUGPAKIUOHHYIO

peIIeTKyY
5.3.10 [Tonsipuzarnus ceeta
5.3.11 TexHuyeckue yCTpOWCTBA: OYKM, Jiyma, (oroamnmapar,

IIPOCKLIMOHHBIA  aIllapar, MHUKPOCKOIl,  TEJECKOIL,
BOJIOKOHHAsI ~ ONTHKA, JU(paAKIHMOHHAA  pELIeTKa,
MOJIIPOU]L

5.3.12 [Ipaktuueckne  paboTel.  M3mepenwe  mokazarens
npenomieHusi. MccienoBanue CBOMCTB HM300paykeHUN
B 1uH3ax. Habmonenue nucnepcuu ceera

6 SJIEMEHTHI CIIELIMAJIBHOU TEOPMU OTHOCUTEJIBHOCTU
6.1 ['paHuipl TPUMEHHMOCTH  KJIIACCUYECKOM MEXAHUKH.
[TocTymaTtel TEOPUH OTHOCHUTEIIBHOCTH: WMHBAPHAHTHOCTH
MOAYJS CKOPOCTH CBe€Ta B BaKyyMme, IPUHIIAI
OTHOCHUTEIBbHOCTH DUHIITECHHA
6.2 OTHOCUTENIBHOCTh  OJTHOBPEMEHHOCTH. 3ameiieHue
BPEMEHH M COKPAICHUE JTHHBI
6.3 DHeprus U UMITYJILC CBOOOTHON YaCTUIIbI
6.4 CBsi3b MacChl C JHEPTHEN W HUMMYJIbCOM CBOOOJTHOM
YaCTHIIBI. DHEPTHUS TTOKOSI CBOOOHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOU OIITUKU
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7.1.1 ®otonbl. Dopmymna [1nanka cBs3u S3HEPTUN POTOHA C €r0
YaCTOTOW. DHEPrusl U UMITYJIbC (POTOHA
712 OtkpeiTie U uccrnefgoBanue  ¢Goroddpdexra. OMNBITHI
A.T'. CroneroBa. 3akonsl poTodddexTa
7.1.3 VYpaBuenue DiinimTerHa ais gporosrddexra. «KpacHas
rpa"una» ¢orodddexra
7.1.4 Japnenue ceera. OnbiTel I1.H. JleGenena
7.1.5 XUMHUYECKOE JEUCTBUE CBETA
7.1.6 TexHunueckue ycTpoiicTBa: (HoTO37I€MEHT, POTONATUHK,
COJIHEUHas OaTapes, CBETOIUO
7.2 CTPOEHHME ATOMA
721 Monens aroma Tomcona. Omwitel  Pesepdopna
10 UCCIIEZIOBAHUIO CTpoeHuUs aToMma. [Imanerapnas moienb
aToMa
71.2.2 [Toctynatet bopa. M3nyuenue u morjoiieHue GOTOHOB
Opu Tepexofe aroMa ¢ OJHOTO YPOBHS OSHEPTrUu
Ha apyroi. Bunbl criektpoB. CHEKTp YpOBHEW 3HEpPruu
aToMa BOJIOpoja
7.2.3 KBanToBbIe cBOICTBa yacTull. Bonnsl 1e bpoiis.
KapnyckynsipHO-BOIHOBOM ayanu3M. udpaxius
724 CrnoHTaHHOE W BBIHYKJICHHOE U3JIYYCHHE. Y CTPONCTBO
Y IPUHIMN paboThI Ja3epa
7.2.5 TexHuyeckue  yCTpOICTBAa:  CHEKTPAJIbHBIM  aHAIW3
(cexTpockoI), 1a3ep, KBAaHTOBbII KOMIBIOTEP
7.2.6 [Ipaktuueckue pabotel. HabmrogeHnue nuHEWYATOrO
CHEeKTpa
7.3 ATOMHOE S1PO
73.1 Metonbl HaOMIOACHUS W PETUCTPALMU AJIEMEHTapHbIX
JaCTHI]
7.3.2 OTtkpbiTHe paaunoakTuBHOCTH. OnbiThl Pe3epdopaa mo

OIPENIEJICHUIO COCTaBa PAJAMOAKTHUBHOTO H3IYUYCHHUS.
CpoiicTBa anb(a-, Oera-, ramma-uzinydeHus. BiusHue
pPazOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBI
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7.3.3

OTkpeiTHE NPOTOHA W HEWTpoHa. HykinoHHas Monens
anpa I'eiizenOepra — MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3oromnsl

7.3.4

Anbda-pacniag. DIEKTPOHHBIM W TMO3UTPOHHBIN OeTa-
pacraa. ['amma-usmydyeHue. 3aKOH PaJUOAKTUBHOTO
pacnaza

7.3.5

OHeprus CBs3U HYKJIOHOB B sizipe. SlnepHbie cuibl. Jledext
MaccChI sipa

7.3.6

Snepnpie peakiuu. JleeHue U CUHTES AIEp

7.3.7

Snepusiii peakrop. TepMmosimepHbiit cuHTe3. [IpoGaeMbl
U TIEPCIIEKTUBBI SAECPHOU DHEPTETHKU. DKOJOTHYECKHE
ACIIEKTHI SICPHOU DHEPreTUKHU

7.3.8

OneMeHTapHble  4acTullbl.  OTKpBITHE  TO3UTPOHA.
OyHIaMEHTAIBHBIE B3aUMOICUCTBUS

7.3.9

TexHuuyeckue ycTponcTBa: JO3UMETp, kKamepa BuiibcoHa,
AJIEpHBIA peakTop, aToMHas bomba

7.3.10

[TpakTnueckue pabotel. MccnenoBaHue TPEKOB YacTHUIL
(o rotoBbIM (hoTOrpadusiM)

SJIEMEHTBI ACTPO®U3NKHA

8.1

Bun 3BesmHoro HeGa. Co3Be3gus, SpKHE 3BE3JIbI,
IUIQHETHI, UX BUAUMOE IBIKECHUE

8.2

Conneuynas cucrema. [lmaHeTsl 3€MHOW  IPYIIIBL
[I1aHeThI-TUTaHTbl U UX CIIYTHUKH, KAPJIMKOBBIE TIIIAHETHI.
Maieie Tena ConmHEYHOM CUCTEMBI

8.3

Connne, Qorochepa wu  atmocdepa. ConHeuHas
aKTUBHOCTD

8.4

Ncrounuk sneprun CoJiHIIA U 3BE3]T

8.5

3Be3/Ibl, MX OCHOBHBIC€ XapaKTEPUCTUKHU: Macca,
CBETHUMOCTh, pPaJUyC, TeMIlepaTypa, HX B3aUMOCBSI3b.
JlnarpamMma «CHEKTpaJbHBIM KJIACC — CBETUMOCTHY.
3Be3/pl TJIABHOM ITOC/IEIOBATEIBHOCTH. 3aBHCHUMOCTH
«Macca —  CBETUMOCTB»  JUIS  3BE€3J  IJIaBHOM
MIOCJIEI0BATEIILHOCTH

8.6

BuyTpennee CTpOEHHUE 3BE3/I. CoBpeMeHHbIE
MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonnu CoHua
U 3BE3]I. DTAIbl )KU3HU 3BE3]I
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8.7

Mneunsiii Ilyte — Hama [amakthka. CroupajibHas
CTpyKTypa [l'alakTuku, pacnpenceieHue 3Be3/, Trasa
n neinn. Tomoxxenune n aemkenne ComHna B I'amakTuke.
[Tnockas u chepudeckas moacucTemsl [ aakTuku

8.8

Tunel ranaktuk. Paguoranaktuku u kBazapel. UepHble
JBIPBI B SIpax TAITAKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoi. 3axkon XaOo6ua.
Pa36eranue ramaktuk. Bospact m paamyc BceneHHOM,
teopuss  bombmoro  B3peBa.  Mogens  «ropsueu
Bcenennoii». PenukroBoe nsnyueHue

8.10

Macmtabnast ctpykrypa Bcenennoil. MeraranakTuka.
Hepeennbie npo6iieMbl aCTPOHOMHUU
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