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OdenepanbHas pabouas nmporpaMma mo ydyeoHomy mpenmery «dusnkay (0a30BbIN
ypoBeHb) (mpeameTHas o00sacTh «EcTecTBeHHO-HaydHbIE NPEAMETHI») BKIIOYACT
MOSICHUTENBbHYIO 3aMUCKY, COJEpKaHNe 00yUeHHsI, ITIAHUPYEMbIe PE3yIbTaThl OCBOCHUS
IporpaMMbl MO (PU3HKE, TEMAaTUYECKOE IUIAaHUPOBAaHUE, NEpedyeHb (KoaupukaTop)
pacnpeqelIeHHbIX M0 KJlaccaM MpPOBEpPSEMbIX TpeOOBAaHUN K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30oBaTeibHON MpOorpaMMbl CPETHETO OOIIEro 0Opa3oBaHusl U JIEMEHTOB
coJiep>KaHus 1o (hU3MKe.

[losicHuTenbHasi 3amUcKa OTpakaeT OOLIMe IeNM U 3aJadd U3ydyeHus (U3HKH,
XapaKTEPUCTUKY TCUXOJOTHYECKUX MPEANOChUIOK K €ro M3y4eHHUIO0 O0yJarolIMMMCH,
MECTO B CTPYKType YyueOHOro IJjiaHa, a TakKe IOAXOAbl K OTOOpYy ColepKaHus,
K ONPEJICTICHUIO TIAaHUPYEMBIX PE3YIbTAaTOB.

Copepxanue o00y4yeHUsI PpaCKpbIBa€T COJEp)KaTeJIbHbIE JIMHUU, KOTOPHIE
npeaaraloTcs A 00s13aTeIbHOTO U3YYEeHHsS] B KaXKJIOM KJacCe Ha YPOBHE CpPEIHErO
o01ero oo6pa3zoBaHusl.

[Inanupyembie pe3yabTaTbl OCBOCHUSA MPOTpaMMbl MO (PU3MKE BKIIOYAIOT
JUYHOCTHBIE, METANpeMETHBIE PE3yAbTaThl 3a BECh MEpPUOA OOyUeHHs Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHMs, a TAKXKE MPEIAMETHBIC JOCTIXKEHUS O0ydJaromierocs
3a KaXJIbIil Tof 00y4YeHUsI.

INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o gusrke 6a30BOro ypoBHs Ha YPOBHE CPETHETO 00IIIero 00pa3oBaHuUsI
pa3paboTaHa Ha OCHOBE MOJOKEHUI U TpeOOBaHUM K pe3yJibTaTaM OCBOECHUS OCHOBHOM
oOpazoBarenbHOM mporpammbl, npeacTtaBieHHbIX B ®I'OC COO, a Takxke ¢ ydeTroM
benepanbHOil pabouell mporpaMMbl BOCIUTAHUS U KOHUENIUHU MIPEnogaBaHus yueOHOro
npenmera «®Pusmka» B 00pazoBarelbHBIX opranm3anusx Poccuiickont denepanun,
pean3yIOINX OCHOBHBIE 00pa30BaTElIbHbIE MPOTPAMMBI.

Coneprkanue nporpaMmmsl o (PU3KMKe HAMPaBJIeHO HAa (POPMUPOBAHNE ECTECTBEHHO -
HAy4YHOU KapTuHBI Mupa oOywaromuxcs 10—11 kmaccoB mpu oOydeHWM uX (U3HKE
Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITENIbHOCTHOro mnonxona. I[Iporpamma
no ¢usuke coorBeTcTBYeT TpeboBaHusiM OPI'OC COO k miaHHpyeMbIM JTUYHOCTHBIM,
NpEeIMETHBIM U METalPEIMETHBIM pe3yJibTaTaM OOy4YeHUs, a TakKe YYUTHIBACT
HEOOXOJMMOCTh peaTn3alMi MEXIPEJAMETHBIX CBA3ed (U3MKH C €CTECTBEHHO-
HAay4YHBIMU y4eOHBIMH INpeaMeTamu. B Hell onpenenstoTcs OCHOBHBIE LIENIM U3YYCHHS
Gu3MKKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsA, IUIAHUPYEMBIE pE3YyJIbTaThl
OCBOEHHUS Kypca (PU3MKHU: JUYHOCTHBIE, METApeIMETHbIE, MpeaMeTHbIe (Ha 0a30BOM
YpOBHE).

[IporpamMma o (pu3MKe BKIIOYAECT:

IUIaHUpYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM
YHCIIe PEIMETHBIE PE3yIbTAThI 110 ro1aM 00Yy4eHHS;

cozepxanue yueOHoro npeamera «dusnkay mo rojgam o0ydeHusl.
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[Iporpamma mo ¢usuke MOXKET OBbITh HCIOJIb30BaHA YYHUTENISIMH Kak OCHOBa
JUIA COCTaBJIEHUsI CBOMX pabouux mporpamm. Ilpu paszpaboTke pabodeil mporpamMmbl
B TEMAaTHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YITEHBI BO3MOKHOCTH HCIIOJIb30BaHUS
AJIEKTPOHHBIX (LUMPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABIAIOLIUXCA Y4eOHO-
METOUYECKIMH MaTepruaniaMu (MyJIbTUMEANIHBIE IIPOTPAMMBI, YIEKTPOHHBIC YICOHUKH
U 3aJaYHUKH, DJCKTPOHHBbIE OMOIMOTEKH, BHUpTyajbHBIE JaOOpaTOPUHU, HIPOBHIE
MPOrpaMMBbl, KOJUICKIIUU IU(POBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOMIUMHU
JTUIAKTHYECKHE BO3MOXXHOCTH HMH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
CofIepKaHe KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa3OBaHMH.

[Iporpamma 1o ¢u3rke NpeaoCTaBIsIeT BO3MOXKHOCTD JUI pealn3alii pa3IudyHbIX
METOJUYECKIX TIOX00B K OpraHu3aiiy 00ydeHus (HU3MKe MPU YCIOBUU COXPaHCHUS
00s13aTeNIbHOM YacTH COAep>KaHusl Kypca.

du3uka Kak Hayka 0 Hambosee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B KaYECTBE
y4eOHOro IMpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJL B CHUCTEMY 3HAHUU
00 okpyxatomeM wmupe. llkonbHblE Kypc GU3MKH — CHUCTEMOOOpPA3yIOIIMA
JUIS €CTECTBEHHO-HAYUHBIX YIEOHBIX PEAMETOB, IOCKOIbKY (PU3HUUECKHE 3aKOHBI JIEK AT
B OCHOBE TMPOIECCOB W SBJICHUN, H3y4aeMbIX XHUMHUEH, Ouonorueit, ¢uznueckon
reorpadgueil u actpoHoMmuel. Vcnonb3oBaHuE M aKTUBHOE NMPUMEHEHHE (PU3NUECKUX
3HAaHUW OMNpeeNsAeT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHONOTHH B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA, IIOJYYEHHUS HOBBIX MaTepuajoB
C 3aJlaHHBIMU CBOWCTBAMHU U JApyrux. M3ydeHue (pu3uku BHOCUT OCHOBHOW BKJIAJ
B (QopMHpOBaHHE  €CTECTBEHHO-HAYYHOW  KapTHMHBI  MHpa  OOydYaromuxcs,
B (hopMHpOBaHUE YMEHUN TPUMEHSTh HAyYHbIN METO]I TO3HAHUS MPU BHITIOJTHEHUU UMU
y4eOHBIX UCCIICTOBAHUH.

B ocHOBY Kypca ¢pu3uku U1t ypOBHS CPEIHETO 00IIero 00pa30BaHUs MOJOKEH Pl
U7iei, KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHHUSL.

Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW Kypc SBIAETCA JIOIMUECKU
3aBEpPILIEHHBIM, OH COJIEPKUT MaTepual M3 BCEX pPa3AesioB (PU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKHU.

Hoesn cenepanuszayuu. B cooTBETCTBUM ¢ HEeW MaTtepHal Kypca GU3UKU 00bEANHEH
BOKpYr (Qusmyeckux Teopui. Bemymum B Kypce saBisiercss  (popMmupoBaHue
IPECTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. Peanmmsanus wuaed TMpEANONaraeT HUCHOIb30BAHNUE
rYMaHUTapHOTO MOTEeHIMaIa PU3NMIEeCKON HAYKH, OCMBICIICHUE CBA3U Pa3BUTHS (HU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUECKUMH, HPABCTBCHHBIMU U
HKOJIOTMYECKUMU MTPOOIeMamMHu.

Hoes npuxnaonoti manpasiennocmu. Kypc (GU3UKH IpeanonaraetT 3HaAKOMCTBO
C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJIOTUYECKUX MPHIIOKECHUH U3yYeHHBIX TEOPHit
Y 3aKOHOB.

Hoes sxonoeuzayuu peannusyercsi IOCPEACTBOM BBEICHUS 3JIEMEHTOB COJIEPIKAHMUS,
MOCBSAIIEHHBIX JKOJOTHYECKUM TIpoOjeMaM COBPEMEHHOCTH, KOTOpPBhIE CBS3aHBI
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C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYXAECHMs IPOOJEM pallMOHAIBLHOTO
MIPUPOJIOTIONH30BAHMSI M SKOJIOTMUECKOM 0€30IacHOCTH.

CrepXHEBBIMH dJEMEHTaMH Kypca (HU3UKM Ha YPOBHE CPEIHEr0 OOIIeTro
oOpa3oBaHusi SBISIOTCA  (u3nyeckue Teopur ((POpMUpPOBAHUE MPEACTABICHUN
O CTPYKType TMOCTpOCHHUS (HU3UYECKOW TEOPHH, POJIM (PYyHIAMEHTAIbHBIX 3aKOHOB W
MPUHIIAIIOB B COBPEMEHHBIX MPEICTABICHHUSIX O MPHUPOAE, TPAaHHUIAX MPUMEHUMOCTH
TEOPH, ISl OMUCAHMSI €CTECTBEHHO-HAYYHBIX SIBJICHUIA U MTPOIIECCOB).

CucTeMHO-ACSITeIbHOCTHBIN MOJAX0A B Kypce (U3MKH pealn3yeTcsl MPeIe BCEro
3a CUET OpraHM3aIK SKCIEPUMEHTAILHOM e TeNbHOCTH o0yuaromuxcs. Js 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCTIOIH30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPATOPHBIX pabOT, KOTOPBIE B TPOrpaMMe 1Mo PU3nKe 00beTMHEHbI
B OOIIMI CIIHCOK YICHUUECKUX MPAKTUYECKUX padoT. Beiienenue B ykazaHHOM MepeyHe
71a00paTOpHBIX pabOT, MNPOBOAUMBIX [JIsI KOHTPOJS M OLEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoLecca UCXOAs U3 OCOOEHHOCTEN IUIaHUPOBAHUS U
ocHareHus1 kabunera ¢usuku. [Ipu 3ToM obecreunBaeTcs OBIaACHUE 00YJIArOITUMUCS
YMEHUSMH TPOBOAUTH KOCBEHHBIE HM3MEPEHMs, HCCICIOBAaHUS  3aBUCHUMOCTEH
(u3NYECKUX BEITMYHH U TOCTAHOBKY OIBITOB IO IIPOBEPKE MPEIOKEHHBIX THIIOTES.

Pemennie pacueTHbIX U KaUECTBEHHBIX 33/1a4 C 3a/laHHOM (PM3MUYECKON MOJENbIO,
MO3BOJISIOIIEE TPUMEHSITh M3y4eHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszeia Kypca, Tak U MHTETpUpys 3HaHUS U3 Pa3HbIX pa3fesioB. g kaueCTBEHHbIX 3a1a4
IPUOPUTETOM SIBJISIFOTCSI 33JaHUSI Ha OOBSICHEHHE MPOTEKAHUS (PU3NYECKUX SIBICHUN
U TIPOLIECCOB B OKPYXKAIOIIEH JXKU3HU, TpeOyromue BbiOOpa (unueckol Mojenu
JUTS CUTYalliy TTPaKTHKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboanusimu GI'OC COO k maTepuanibHO-TEXHHUYECKOMY
o0ecrneyeHunto yueOHoro mpouecca 0a30Bblid ypoOBEHb Kypca (PU3HKH HA YPOBHE CPETHETO
obmrero od6pazoBaHus JODKEH M3Y4aThCs B YCIOBHSIX MPEIMETHOTO KaOWHeTa (DU3HKU
WIA B YCIOBUSIX HHTETPUPOBAHHOIO KaOMHETa NPEAMETOB €CTECTBEHHO-HAyYHOIO
nukia. Hanmane B xabuHeTe (M3HKKA HEOOXOAUMOTO JabOpaTopHOro 000pYyIOBaHUS
JUI BBIIIOJIHEHUSl YKA3aHHBIX B MpOrpaMme Mo (U3MKE YYEHHMYECKHUX MPaKTUYECKUX
paboT U JEMOHCTPALIMOHHOTI'0 000PYAOBAaHUS 00S3aTEIBHO.

JlemoHcTpalimoHHoe 000opyaoBaHue (POpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMaJIbHOM  JIOCTATOUHOCTH U  OOECIIEYMBAET IIOCTAHOBKY IEPEUUCIEHHBIX
B IporpaMme Mo (QU3MKe KIHYEBBIX JEMOHCTPALUNA Il UCCIEIOBAaHUS H3y4aeMbIX
SIBJICHUI U MPOLIECCOB, YMIUPUUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUUYECKHX
IIPUMEHEHU .

JlabopaTopHoe  OOOpynoBaHHE JJIsi  YUYEHHYECKHUX  MPAKTUYECKUX  padoT
dbopmupyeTcst B BUi€ TEMaTHUECKUX KOMILJICKTOB U 00ECIIEYMBACTCS B pacyeTe OJHOTO
KOMIUIEKTa Ha JIByX oOydJarommxcs. Temarnmueckue KOMILIEKTHI JabopaTopHOTO
000pyI0BaHMsI AOKHBI OBITH TOCTPOECHBI HA KOMITJIEKCHOM HCII0JIb30BaHUH aHAJIOTOBBIX
U 1UPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX W3MEPUTENIbHBIX CHUCTEM B BUJE
M (POBBIX JTA0OPATOPHIA.

OCHOBHBIMHM LIEJIIMU M3y4eHUsl (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:
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(opMUpOBaHUE MHTEpECa M CTPEMJICHHMsI OOY4aIOUIUXCA K HAYYHOMY H3YyYEHUIO
IPUPOJIBI, PA3BUTHE X MHTEIUIEKTYaTbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJ¢ TO3HaHHUA U (OPMUPOBAHHE
UCCIIEZI0BATENBCKOr0 OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(opMUpOBaHME HAYYHOIO MHPOBO33PEHHUSI KaK pe3yibTaTa HM3y4YE€HHUS OCHOB
CTpOCHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMHUpOBaHUE YMEHHI OOBSICHATH SIBICHHUS C HCIIOJIb30BaHHEM (PH3NUECKUX
3HAaHWH ¥ HAYYHBIX JOKA3aTelbCTB;

dopMUpOBaHUE TPEACTABICHUH O pond (QU3UKKA UIsI  Pa3BUTHA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH.

JocTikeHne HTUX LeJell oOecrieurBaeTcsl pEelIeHUEeM  CIEAYIOIUX  3aaay
B IIpOIlECCE U3YUYEHMsI Kypca (PU3UKU HA YPOBHE CPEIHEro O0IIero 00pa3oBaHus:

NpUOOpeTeHHEe CHCTeMbl 3HAHMW 00 OoOHMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUAX, BKIIOYAs MEXAaHUKY, MOJIEKYSIPHYIO (U3HKY, AJIEKTPOJWHAMUKY,
KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dopMUpOBaHUE YMEHHMH NPUMEHATH TEOPETUYECKUE 3HAHUA M OOBSICHEHUS
¢u3nyeckux SBICHUW B NPUPOAE U JUId TNPUHATUSA MPAKTUUYECKUX PEIICHUMN
B IIOBCETHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB PELICHHS PA3IMYHBIX 337a4 C SBHO 3aJaHHON (DU3MUECKOM
MOJIENbI0, 33/1a4, OJPa3yMEBAOIINX CAMOCTOATEIbHOE CO3AaHNE (PU3NUECKON MOJIENH,
aJIeKBaTHOM yCJIOBUSIM 3aJlauH;

NOHUMaHUe (PU3NYECKUX OCHOB U MIPUHIIUIIOB JICUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOIIYIO CpPeay;

OBJIQJICHME METOJlaMU  CaMOCTOSTENILHOTO  IJAHUPOBAaHUS U  IPOBEACHUS
bU3NYECKUX DKCIEPUMEHTOB, aHAIM3a U MHTEPIpETalud UHPOPMAIIHH, OMPEACTICHHUS
JIOCTOBEPHOCTH MOJIYUEHHOTO Pe3yybTara;

CO3[JaHUE YCJIOBUU i1 pa3BUTUS YMEHUU IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU EATEIBHOCTH.

OO01iee yuCIO 4acoB, PEKOMEHJOBAaHHBIX il W3ydeHus ¢usuku, — 136 vacos:
B 10 kiacce — 68 dacoB (2 vaca B Hezeno), B 11 kmacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemslii B mporpamMme o (pu3MkKe nepeueHs JabOpaTOPHbIX U MPAKTUIECKUX
padoT sABJIsIETCA PEKOMEAOBAHHBIM, YUYUTEID JI€JaeT BBIOOP MPOBEICHUS J1IaO0OPaTOPHBIX
padoT U OMBITOB C YYETOM MHIMBUIYaTbHBIX OCOOEHHOCTEN 00y4arOImIUXCsl.

JIrobas paGouas mporpamma JOJKHA MOJHOCTBIO BKIIIOYATh B Ce0sl COAEpKaHUE
JTAaHHOW TIPOTPaMMBI IO (pHU3HUKe.

B otnenbHbIX cinydasx Kypc (pu3Mku 0a30BOTO YpOBHSI MOXKET M3y4yaTbcid B 0ObeMe
204 gaca 3a nBa roma obydenus (3 u B Hememo B 10 u 11 wimaccax). B atom cimyuae
YBEJIMUMUBAETCS HE MeHee YeM 710 20 4 pe3epBHOE BpeMsl, KOTOPOE HCIOJIb3YETCS YUUTENIEM
JUIL U3y4eHHs BOIMPOCOB, TECHO CBA3aHHBIX C BBIOPaHHBIM NpOdHIIEM O00ydeHus,
U yBEJIMYMBAETCs yueOHas Harpy3ka, OTBOAMMAsl Ha U3Y4EHUE MEXaHUKH, MOJIEKYJISIpPHOU
GU3MKKM M BJEKTPOJMHAMMKH, 3a CUET pACHIMpPEHHs 4YHuclia JIabopaTOpHBIX padboT
HCCIIEIOBATENILCKOTO XapakTepa U YPOKOB PEIIeHUS] KAUECTBEHHBIX U PACUETHBIX 3a/1a4.
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COJEPXXAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI O IO3HAHUSA

®usnka — Hayka O npupoze. HayuHble MeTOABI NMO3HAHUS OKPYKAIOLIEr0 MUpA.
Posnb skcriepuMenTa u TEOpUu B Ipoliecce MO3HAHUsSI PUPOAbI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (u3MUecKuX sSBIEHUA u mpoueccoB. HayuyHble Trumoressl.
®duznyeckre 3aKOHbl W TeopuH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB.
[IprHIUIT COOTBETCTBUSI.

Ponp u mecto pusuku B GopMUPOBAaHHHM COBPEMEHHOW HAYYHOW KapTUHBI MUPA,
B [IPAKTUUYECKOU AEATEILHOCTH JIFOICH.
Jlemoncmpayuu

AHanorossle U HH(PPOBBIE U3MEPUTEIIbHBIE TPUOOPBI, KOMITBIOTEPHBIE JATUHUKHU.

Pa3zngena 2. Mexanuka
Tema 1. Kunemamuxa

Mexanuueckoe ABrKeHne. OTHOCUTEIIFHOCTh MEXaHUYECKOT 0 IBMKeHU. Cuctema
orcuera. Tpaekropus.

[Tepemerienne, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHHUE
MaTepuaibHOM TOUYKHM, HUX TPOCKIMU HA OCH CHUCTeMbl KkoopauHatr. CloXeHue
MEPEMELLIEHUN U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpSMOJIMHEHOEe JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITYTU U MEPEMEILICHHS] MaTepUaIbHOI
TOYKH OT BPEMEHHU.

CBoOomHOoe nageHue. Y CKkopeHue CBOOOTHOTO MaICHUSI.

KpuBonuneitHoe nBukeHue. J[BUKEHHME MATEpHATIbHONW TOUYKU IO OKPYKHOCTH
C MMOCTOSIHHOM IO MOJTYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs ckopocTh. [lepuon
1 yactota oOpamenus. [leHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuueckrne yCTpoWCTBA M MPAKTUYECKOE MPUMEHEHUE: CHUIOMETP, ABHKEHHUE
CHapsJI0B, LICMTHBIC U PEMEHHBIEC TIEpEAayH.

Jlemoncmpayuu

Mogenb CcHCTEMBI OTCYETa, WUIIOCTpPAlUsl KUHEMATUYECKUX XapaKTePUCTHUK
JIBUKCHUS.

[IpeobpazoBanue IBMXKCHUM C UCIIOIB30BAaHUEM MMPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKeHHOM ITPOCTPAHCTBE.

HabGmronenne JBuWKEeHUA Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY
Y TOPU30HTAJILHO.

N3mepenue yckopeHwusi CBOOOIHOTO MMaICHHUS.

HamnpaBnienue ckopocTu npu IBUKEHUU 11O OKPY>KHOCTH.
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Yuenuueckuul sxcnepumenm, iabopamopvie pabomul

N3yueHne HepaBHOMEPHOTO IBUYKEHUS C LIENBIO ONPEAETICHNS MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOWIEHHMS  MEXAY  NYTSAMH, IPOWJCHHBIMU  TEJIOM
3a [IOCJIEI0BATEIIbHBIE PABHBIC IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKECHUN
C HaYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuyeHne nBukeHUs MIapUKa B BA3KOU KUIKOCTH.

N3yuenue nBuXeHUs Teaa, OpOIIEHHOTr0 TOPU30HTAIIBHO.

Tema 2. Jlunamuka

[Ipuanun otHocurensHOCTU [Namunes. Ilepsbiit 3akon Herorona. MuepunanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cwma. Ilpunuun cynepnosunuu cui. Btopoi 3akoH HbrooToHa
JUIsl MaTepUaabHOM TOUKU. Tpetuit 3akoH HproTOHA U1l MaTepUaIbHbBIX TOYEK.

3akoH BceMupHoOro tsarorenus. Cuna tsokectu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenne. Buasl TpeHusi (mokosi, ckonbxeHus, kadenus). Cuma TpeHus. Cyxoe
Tperue. Cumna TpeHUs CKOJIbXKEHUsS U cuiia TpeHus nokos. Kosdduiment tpenns. Cuna
COIPOTHUBIICHHS TIPU ABUKEHUHU TEJIa B )KUIKOCTH WJIH Ta3e.

[TocTynarensHOE U BpaliaTelbHOE TBUKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIILHO OCU BpalieHus. 11neqo cuibl. YcinoBus paBHOBECUS
TBEPJOrO TeNA.

TexHuueckre ycTpouCcTBa U MPAaKTUYECKOE MPUMEHEHHUE: MOIIUITHUKY, JTBUKEHUE
MCKYCCTBEHHBIX CIIyTHHKOB.

Jlemoncmpayuu

SIBneHre nHEpLUU.

CpaBHEeHUE Macc B3aMMOICUCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOopMaIivi.

HesecomocTts. Bec Tena nmpu yCKOPEHHOM MOABEME U MMAICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSI.

VY ciioBus paBHOBECHS TBEPAOTrO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuule pabonvl

N3ydenue nBuxeHUs: OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOIIMX B IPYKUHE
1 PE3MHOBOM 00paslie, OT X JepopMaliuu.

NccnenoBanne ycimoBril paBHOBECHUS TBEPAOTO TENA, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbe MatepuanbHOM TOYKHU (TeNa), CHCTEMbl MaTepuaibHbIX ToueK. Mimymbe
CUJIbI W M3MEHEHUE HMIYJbca Tella. 3aKOH COXpaHEHUd uMMyibca. PeakTuBHOE
JBIKCHUE.
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Pabota cuitbl. MOIITHOCTB CHJIBL.

Kunernueckas »oHeprus MarepuaibHOM TO4YkdH. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOU YHEPTUHU.

[lorenumanbuas 3Heprus. [loTeHnmanbHas sHeprus ynpyro aedopMHpPOBaHHON
npyxunsl. [loTeHnuansHas 3Heprust Teaa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeH1anbHbIEe U HEMOTEHIMANbHBIE CUIIbl. CBA3b padOThl HEMOTEHIMATBHBIX CUIT
C U3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI T€J. 3AKOH COXPAHEHUSI MEXaHUYECKON
DHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckne yCTPOWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: BOIOMET, KOIIEp,
IIPYKUHHBII ITUCTOJIET, IBUKEHUE PAKeET.
Llemoncmpayuu

3aKOH COXpPaHEHMs UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

[lepexoa noTeHUMAIbHOM SHEPIUHU B KHHETUYECKYIO U 00paTHO.
Yuenuueckuui sxcnepumenm, 1abopamopvie pabomul

N3ydyenune abCOMOTHO HEYNIPYTOro yaapa ¢ IOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOW 3HEpPruu Tesa
Ha [PUMEpPE PACTSHKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mouieky/isipHas pU3NKa U TePMOAMHAMUKA
Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M HMX OIBITHOE
obocHoBanue. bpoyHoBckoe  gBuxkenue. Juddysua.  Xapakrep — ABUKEHUS
Y B3aMMO/ICVCTBHS YaCTHIl BeleCTBA. MOJEnu CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX
Te1 U OOBACHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojened. Macca U pazmepsl
monekyn. KomuectBo Beniecta. [locrosHHas ABoraapo.

TennmoBoe paBHOBecue. Temmepatypa u ee usmepenue. lllkanma Ttemmneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-KMHETUYECKOU
TEOPHH UCATBLHOTO Ta3a. AOCOMIOTHAS TeMIepaTypa Kak Mepa CpeHEel KHHETUYECKOM
SHEPryuU TEIUIOBOrO NBMXKEHMsS yactull ra3a. Illkana temneparyp KenbBuHa. ['a3oBbie
3akoHbl. YpaBHeHue MenaeneeBa—Knaneitpona. 3akon [lanpTona. W3omporeccsl
B MJI€aJIbHOM Ta3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BeleCTBa. [ paduueckoe mpecTaBieHue
U30MPOLIECCOB: NU30TEPMa, U30X0pa, n300apa.

TexHr4ecKrue yCTPOMCTBA U MPAKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKAa3bIBAIOIIME JUCKPETHOE CTPOEHUE BEIIeCTBa, (poTorpaduu MoJeKys
OPraHUYECKUX COCIMHECHUN.

OnbIThl 10 1UPPY3UHN KUAKOCTEH U ra30B.
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Mopens OpOyHOBCKOTO JBMKCHHUS.

Mogpens onbita IITepHa.

OnbIThI, 1OKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS.

Mopaenb, HTIOCTPUPYIONIAs IPUPOAY JABJICHUS ra3a Ha CTEHKU COCyaa.

OnbIThI, MJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UIEATBHOTO ra3a, U30MPOLECCHI.
Yuenuueckuu sxcnepumenm, 1abopamophsie pabomul

OmnpeneneHne Macchl BO3/lyXa B KJIIACCHOM KOMHATe Ha OCHOBE M3MEpEeHUI 00bema
KOMHATBI, ITaBJICHUS U TEMIIEPATyphbl BO31yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEK]ly HapaMeTpamMu COCTOSTHUS pa3peKeHHOr O ras3a.

Tema 2. Ocnoevl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHss DSHEprus TEPMOAMHAMUYECKOU
CUCTeMBbl M crnocoObl ee u3MmeHeHus. KomumdecTBo Temiorsl W pabora. BHyTpeHHss
DHEPIHsl OJHOATOMHOIO MJEANBHOrO raza. Buapl Temonepenadn: TEIIONPOBOJHOCTD,
KOHBEKLIMS, M3Jy4CHHE. Y JelIbHAas TEIJIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI
IIpH TEIIoNepeaaye.

[Tonsitue 06 agnabatHoM mporiecce. [lepBrrit 3akoH TepmoauHamMuku. [Ilpumenenue
NEpPBOr0 3aKOHAa TEPMOAMHAMUKH K wH3ompoueccaM. ['paduueckas HHTEprpeTanus
paboTHhI Taza.

BTopoii 3akoH TepmonuHamMuku. HeoOpaTUMOCTh MPOIIECCOB B TPUPOJIE.

TemioBble MamuHbl. [IpuHIMNBL OeicTBUS TemIoBbIX MamuH. [IpeoOGpa3oBanus
HHEPruu B TEIJIOBBIX MalnHaxX. KoagpuuueHT nonesHoro AeicTBUs TEMIOBOM MAIIUHBI.
[ukn KapHo u ero kod(p(UIMEHT MOJE3HOr0 IEHUCTBUS. DKOJIOTMUECKHUE MPOOJIEMBbI
TEIJI0PHEPT €TUKH.

TexHuyeckne ycTponcTBa U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIIOAMIBHUK, KOHIUIIHOHED.

Llemoncmpayuu

V3menenue BHYTpEHHEH 3HEpruM Teja MpPU COBEPIIEHUU PaOOTHI: BBUIET MPOOKU
u3 OyTBUIKH TOJ] IEUCTBHEM CXKAaTOTO BO37yXxa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
IyTeM TpeHUs (BUICOIEMOHCTPALIMS).

N3meneHnue BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpU TeIUionepeaaye.

OnebIT 0 aAMabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YILIHBIM OTHUBOM).

Mognenu napoBoil TypOWHBI, JABHUraTelii BHYTPEHHEIO CrOpaHHs, PEaKTHUBHOI'O
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopuule pabonul

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusa eeuiecmea. Dazoevie nepexoovt

[lapooOpa3oBanue u KoHaeHcarusi. Vcmapenue wu kumneHue. AOCOMIOTHAS
M OTHOCUTEIIbHAs BJIAXHOCTh BO3ayXa. HacellieHHbIM mnap. YenpHas TeIuioTa
napooOpa3oBaHusl. 3aBUCHMOCTb TEMITEPaTyphbl KATICHUSI OT JaBJICHHUS.

10
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Tepnoe Teno. Kpucrammmueckue u amopdHbie Telna. AHU3OTPOMNHUS CBOMCTB
kpuctawioB. JKuakue  kpuctawwibl.  CoBpemeHHble — Marepuanbl.  [lnaBienue
¥ KpUCTAJUTU3anus. Y IeTbHas TerioTa miaBiaeHus. CyomuManms.

YpaBHeHMEe TemI0BOro Oananca.

TexHu4yeckne ycTporCTBa U MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U IICHXPOMETD,
KaJIOpUMETP, TEXHOJIOTHU TIONIYYCHHS COBPEMCHHBIX MAaTepHUajoB, B TOM YHCJC
HAaHOMAaTepPUaIoB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenue npu moHWKEHHOM JIaBJICHUU.

CniocoObl n3MepeHust BIaXKHOCTH.

HaGmronenue HarpeBanus U IJIaBJIeHUS] KPUCTAILUTMYECKOTO BELIECTBA.

JleMoHCTpanus KpUcTaioB.

Yuenuueckuii osxcnepumenm, rabopamopnsle pabomol

N3mepeHne OTHOCUTENHLHOM BIQXKHOCTH BO3yXa.

Paznen 4. DaekTponuHaMuKa
Tema 1. Inexmpocmamuxa

DJIeKTpU3alus Tel. DNEKTPUYECKUU 3apsia. J(Ba BHAA SJIEKTPUYECKUX 3apsioB.
[IpoBOAHUKH, AUAJIEKTPUKU U MOJYIPOBOJHUKU. 3aKOH COXPAHEHUS IJIEKTPUUECKOIO
3apsja.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodedHbll 3ieKTpUuYECKUN 3apsi.
DnekTpuueckoe noje. HanpsikeHHOCTh AIeKTpruyYecKoro noJis. [IpuHuun cynepno3uunu
ANEKTPUUYECKUX MMOJeH. JINHUN HAMPS)KEHHOCTH AIEKTPUUECKOTO TOJIS.

PabGora cun snekrpocrarudeckoro mnojs. I[loteHnuan. Pa3sHOCTh MOTEHIIUAJIOB.
[IpoBOMHUKM U JUIJCKTPUKU B DJIEKTPOCTATUUECKOM moJie. Jludnekrpuyeckas
MIPOHUITAEMOCTb.

DnekTpoeMKOCTh. KoOHIeHcaTtop. DNEeKTPOEMKOCTh IIJIOCKOI0  KOHJIEHCAaTopa.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuueckue YCTPOMCTBA U  MNPAKTUYECKOE MPUMEHEHHE:  DJIEKTPOCKOI,
ANIEKTPOMETpP,  DJEKTPOCTAaTHUYeCKass  3alluTa, 3a3eMJICHHE  AJIEKTPOIPUOOPOB,
KOHJICHCATOP, KONMPOBAJIbHBIN aIllapar, CTPYWHBIA IIPUHTEDP.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMUII IEUCTBUS DIEKTPOMETPA.

B3anmonelicTBue Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEIL

[TpoBOAHUKH B JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3alUTA.

JIA3JIEKTPUKU B DJIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAAX IUIACTHUH,
PACCTOSTHUSI MEXY HUMU U JUBJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

11
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Yyenuueckuii osxcnepumenm, 1abopamophule padbonul
N3mepenne 31eKTpoeMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwiii 31ekmpuueckuii mox. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUI TOK. Y CJIOBUS CYLIECTBOBAHUS JIEKTPUUECKOr0 TOKa. VICTOUHUKYN
Toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa i1 ydacTKa LETH.

ONEKTPUYECKOE  CONPOTUBJIEHUE.  YJEIBHOE  CONPOTUBIICHHE  BELIECTBA.
[TocnenoBarenbHOE, NapaJUIEILHOE, CMEMIAHHOE COEAUHEHNE IIPOBOJHUKOB.

Pa6ora snextpuueckoro Toka. 3akoH Jxoymns—JIeHa. MomHOCTh 3IEKTPUIECKOTO
TOKaA.

DJIEKTPOABMKYIIAsA CUJIa U BHYTPEHHEE CONPOTUBIICHUE WCTOYHHMKA TOKA. 3aKOH
Oma 114 monHoM (3aMKHYTOM) 3JIeKTpuyecKkoi nenu. KopoTkoe 3amMbIKaHueE.

DNEeKTpOHHAs] MPOBOJUMOCTH TBEPIBIX METAIUIOB. 3aBHCHUMOCTb COIPOTHBIICHUS
METaJIOB OT TeMIiepaTypbl. CBEpXIPOBOANMOCTb.

DneKTpuYecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku. CoOCTBEHHAs: U MTPUMECHAsI TPOBOIUMOCTD MOIYITPOBOIHUKOB.
CoiictBa p—n-nepexoa. IlonynpoBoaHuKoBbIE TPUOOPHI.

DNEKTPUYECKUI TOK B paCTBOPaXxX M PACILIaBaAX JIEKTPOIHUTOB. DIIEKTPOJIUTHYECKAS
JUCCOLMALNS. DIEKTPOIU3.

DJIEKTpUYECKUNA TOK B razax. CamMOCTOSITENbHBIM U HECAMOCTOSITEIBbHBIN PA3PSAL.
Monnus. [Inazma.

TexHuyeckue yCcTpoHCTBA M MPAKTUUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETD,
peocTar, UCTOYHHMKHU TOKa, 3JIEKTpOHArpeBaTeIbHble MpUOOPHI, 3JIEKTPOOCBETUTENIbHbBIE
npuOOphl, TEPMOMETP CONPOTHBICHUS, BaKyYyMHBIA JHOA, TEPMHUCTOPHI U
(doTope3ncTOpkl, MOITYIPOBOIHUKOBBIN 11O/, TaJlbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKA U HaPSHKEHMUS.

3aBUCHUMOCTb CONPOTUBICHUS IUIMHAPUYECKUX POBOIHUKOB OT JJIMHBI, IIJIOIIAIN
MONIEPEYHOr0 CEUECHUS U MaTeprara.

CmenmaHHOE COeTMHEHUE TTPOBOTHUKOB.

[Ipamoe  w3MepeHHE  BIEKTPOABMXKYIEH cuwibl. KopoTkoe — 3ambIkaHue
raJIbBAHUYECKOT0 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCUMOCTb COIPOTUBIIEHUSI METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoil pa3psr v MPOBOAUMOCTb BO3AYyXa.

OnHOCTOPOHHSSI NPOBOUMOCTD JUO/A.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3ydyeHue cMEemaHHoro COeAMHEHUS PE3UCTOPOB.

N3MepeHne »IEeKTPOABMKYILEH CHJIbl HCTOYHMKA TOKA M €ro BHYTPEHHErO
COIPOTUBIICHHUS.

Ha6monenue snekTpoiusa.

12
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MexnpeaMeTHbie CBSI3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 10 kjacce OCyHIECTBISIETCS C Y4€TOM
coZiepKaTeNIbHbIX MEKIIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OUOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTHHU.

Mesicnpeomemnvle  nousmus, CBS3aHHbIE C H3YYEHHEM METOAOB HAy4YHOIO
NO3HAHMSL: SIBJICHUE, HAy4YHbIN (haKT, TUMoTe3a, GU3NYecKasi BEIMUYHUHA, 3aKOH, TEOPHUs,
Ha0JI0/IeHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: peuieHUe CUCTEMbl ypaBHEHUU, JMHEWHas (yHKkIius, mapabona,
runepoosa, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKHE (QYHKIIMH: CUHYC, KOCUHYC,
TQHT'€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPbI W HUX
IPOEKIMU HA OCH KOOPJMHAT, CJIOXKEHUE BEKTOPOB.

Buonocus: MexaHuueckoe IBHKEHUE B XKUBOW mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHuW3MOB (BUJbl TEIUIONEPENAuM, TEIJIOBOE PAaBHOBECHUE),
JIEKTPUYECKUE SBJICHUS B )KMBOM IIPUPOJIE.

Xumusi: NTUCKPETHOE CTPOEHHE BEILECTBA, CTPOCHHE AaTOMOB WU MOJIEKYN, MOJIb
BELIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPIBIX TeEJ, KUJIKOCTEH W Tra3oB,
AIEKTPUYECKHE CBOKMCTBA METAJIJIOB, AJIEKTPOJIMTUYECKAS TUCCOIMALNA, TaIbBAaHUKA.

l'eocpagpus: BIaxXHOCTh BO3/1yXa, BETPBL, 0ApOMETpP, TEPMOMETD.

Texnonocus: peoOpa3oOBaHKUE JBMXKEHHUI C HCIOIb30BAHUEM MEXAaHU3MOB, y4YET
TPEHUs] B TEXHUKE, MOJUIMIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHHUS HMMIIYJIbCa
B TE€XHHKE (pakeTa, BOJOMET W JAPYrue), BUrareilb BHYTPEHHErO0 CrOpaHus, MapoBas
TypOuHa, OBITOBOM XOJIOJUIbHUK, KOHIUIMOHED, TEXHOJIOIMH IMOTYyYEHUSI COBPEMEHHBIX
MaTeprajioB, B TOM YMCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUH, AJIEKTPOCTATUYECKAS
3alIUTa,  3a3eMJICHHE  JJIEKTPONpPUOOpPOB,  KCEPOKC,  CTPYHHBIH  MpPUHTED,
3JIEKTPOHArpeBaTeIbHbIe TPUOOPHI, FTEKTPOOCBETUTEIbHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. DiekTpoaMHAMHUKA
Tema 3. Maznummnoe noJe. IneKmpoMazHUMHAA UHOYKYUA

[TocrossaHble MarHuThl. B3anmoAeliCTBME NOCTOSHHBIX MAarHuTOB. MarHuTHOE
nosie. BexkTop MarHWTHOM MHAYKIMU. lIpyHOMD cynepno3unyvu MarHUTHBIX IIOJIEH.
JInHnn MarHuTHOM MHAYKIMU. KapTuHa JIMHUM MarHUTHOW MHAYKIIUY MOJIS IOCTOSTHHBIX
MAarHuTOB.

MarauTHoe nosie MPOBOJHUKA ¢ TOKOM. KapTuHa NTMHMI MHIYKIIMM MarHUTHOTO
IIOJIS1 JUIMHHOTO MPSAMOTO ITPOBOAHUKA U 3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJHUKA, KaTYILIKH
¢ TokoMm. OnbIT Dpcrena. BzanmoelicTBue TPOBOIHUKOB C TOKOM.

Cuna Amniepa, ee MOIYJIb U HallpaBJICHHE.

Cuna JlopeHua, ee MOayidb M HampaBjieHHUE. JIBH)KEHUE 3apssKEHHOM YacTHUIIbI
B OJJHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBneHne 3IEKTPOMArHUTHOM MHAYKIMU. [IOTOK BEKTOpa MarHUTHOW WHIYKLIHH.
DJEKTPOABWIKYIIAS CUJIAa UHAYKIIUH. 3aKOH 3JICKTpOMarHuTHou nuaykuuu dapanes.
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BuxpeBoe  anekTpuueckoe — MoJie.  DJEeKTPOABWKYIAS  CWIA  MHIYKIUU
B IIPOBOJIHUKE, JBUKYIIIEMCS MIOCTYIATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.

NHaykTuBHOCTE.  SIBIIEHME  CaMOWMHIYKLIMH. OJIEKTPOABIKYIIAs  CHJIA
CaMOWHTYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckrne yCTpoWCTBA M MPAKTUUECKOE MPUMEHEHUE: MOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUTBI, AJIEKTPOABUTATEIb, YCKOPUTENN JIEMEHTAPHBIX YaCTUIl, MHAYKIIMOHHAS
1eYb.

Llemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHAYKIMA MAarHATHOTO TTOJIS.

B3anmonenicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHuE 3NEKTPOMATHUTHON UHIYKIIUH.

[TpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOABMXKYILEH CHJIBI WMHAYKIAM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.

SIBieHre CaMOWHTYKIIHH.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomol

N3ydenrne MarHuTHOTO MOJISl KaTYIIKUA C TOKOM.

HccnenoBanue neicTBUS MOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHTYKIIUU.

Pa3nea 5. Koiiedanus  BOJTHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJE€DAHUSA

Kone6arenpHas cucrema. CBOOOIHbIE MeXaHWYeCKUe KoeOaHus. ['apMonnyeckue
koneOanusd. Ilepuon, yacrora, ammutyaa u (aza konebanuit. [Ipy>kMHHBIA MasTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHHE TrapMOHWYECKUX KojeOaHuil. [IpeBpaienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

KonebatenbHblit KOHTYp. CBOOOIHBIC IEKTPOMArHUTHBIE KOJIEOaHUs B U€aTbHOM
KoJ1e0aTeTbHOM KOHTYpe. AHAJIOrus MEXIYy MEXaHUYECKHUMHU U DJIEKTPOMArHUTHBIMU
koneOanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUSI HHEPrUU B HUJCATHHOM
KoJieOaTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxamnux KojaeOaHUsX. BbIHYXJIEeHHbIE MEXaHUUYECKUE
KojieObanus1. Pezonanc. BeiHY»X1eHHbBIE AJIEKTPOMarHUTHhIE KOJeOaHusl.

[lepemennslii Tok. CHHYCOUIAJIBHBIN MEPEMEHHBIN TOK. MOIIIHOCTh NTEPEMEHHOTO
TOKA. AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAYCHHUE CUIIbI TOKA W HAIIPSIKEHUS.
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Tpancdopmarop. IlpousBoiacTtBo, mnepenaya W NOTPEOJICHHE BJICKTPUUECKOU
SHEPrUM. OKOJOTMYECKUE PHUCKU TPU MPOU3BOJCTBE 3ekTpodHepruu. Kynbrypa
WCII0JIb30BAHUS JICKTPOIHEPTUU B TOBCEHEBHOM JKU3HHU.

TexHn4eckrne yCTpOMCTBA U MPAKTUUECKOE TPUMEHEHHE: IIEKTPUUECKUI 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, JTJMHUU dJIEKTpornepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB Kos1e0aTenbHOM CUCTEMBI (Ipy>KUHHBIT
WJIM MaTeMaTUYECKUM MasTHUK).

Hab6monenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUI.

Hab6monenue pesonanca.

CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuworpaMMbl  (3aBUCUMOCTH  CUJIbI TOKA U HANpSHKEHUST OT BPEMEHHM)
JUTSI DJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3oHanc nmpu  mocneAoBaTeNbHOM — COCAMHEHUM  PE3UCTOpa,  KaTYIIKH
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

Moaens AMHUY JIEKTponepeauH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCHMMOCTH MEPUOJA MAJIBIX KOJI€OaHUI Ipy3a Ha HUTH OT JIMHBI
HUTH U MaccChl rpy3a.

NccnenoBanne mepeMEHHOr0 TOKa B LENU W3 MOCJIEAOBATEIbHO COEIWHEHHBIX
KOHJICHCATOpPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

MexaHnuueckue BOJIHBI, yclioBUs — pacnpocTpaHeHusa. Ilepuon. CkopocTh
pactpocTpaHeHus U JyiHa BOHBL. [lonepeunblie u mpononbHbIie BOMHBL. HTEpdepeHtms
U qudpakims MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTh 3Byka. Bricora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSI H3JIY4YEHUS] 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenramnusi BektopoB E, B, V B snexkrpomarnutHoi BosiHe. CBoCTBa
ANIEKTPOMArHUTHBIX BOJH: OTPAXEHWE, NPEIOMIICHHE, TMOJsIpu3anus, audpakims,
uaTepdepennns. CKOpoCTh AJICKTPOMArHUTHBIX BOJH.

[[Ikama »JEKTPOMArHUTHBIX BOJH. IIpuMeHEHHE SJIEKTPOMArHUTHBIX BOJIH
B TEXHHKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENEBUAECHUS. Pannonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CPEIbI.

TexHuueckue yCTpOWCTBA U  MPAKTUYECKOE TMPUMEHEHHME: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JIMAarHOCTMKAa B TEXHUKE MW MEAUIMHE, pajaap,
paguoNpUEMHUK, TETIEBU30D, aHTeHHA, TenedoH, CBU-nieup.

Jlemoncmpayuu

OGpa3oBaHKe U pacPOCTPAHEHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYyKa.

HabGmronenne oTpaskeHus ¥ MpeIoMIICHUS MEXaHMYECKUX BOJIH.
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Hab6monenune unarepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOI PE30HAHC.

HaGnronenue cBsi3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM M 4acTOTOM
KOJIe0aHUH.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, NPEIOMIIEHUE,
noJisipu3auus, 1upakius, tHTeppepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsaMonrHenHOE paclpoOCTpaHEHUE CBETA B OJTHOPOAHOMN
cpene. Jlyud cBera. ToueyHblli HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbl OTpakeHHs cBera. IlocTpoeHue wu300pakeHUI
B IJTIOCKOM 3€pKaJe.

[Ipennomnenue cBera. 3aKOHbI MPEIOMJIEHUS CBeTa. AOCONIOTHBIA MOKa3aTenb
npenomienus. llomHoe BHyTpenHee orpaxeHnue. [IpenenbHbli  yrom IMOIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CroxHbIii cocTaB Oenoro cBera. L[Ber.

Cobuparomue U pacceuBaroniue JMH3bl. ToHkas JmH3a. DOKYCHOE paccTOsTHUE
U OINTHUYEeCKass cuia TOHKOW JuH3bL [locTpoeHue u3zo0pakeHHd B COOMpArOIIMX
U pacceuMBalIIMX JuH3aX. @dopMmyna TOHKOM JIMH3BL YBEJIWYEHHUE, J1aBAEMOE
JIMH30M.

[Ipenenbr MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Untepdepenuns cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOJIOICHUST MAaKCUMyMOB MU MHHHUMYMOB B MHTEP(EPEHLIMOHHON KapTHHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakuus cera. JudpakiuronHnas pemietka. YcioBue HaOMIOICHUS TIaBHBIX
MaKCHMYMOB IPU MaJIeHUH MOHOXPOMATHYECKOI0 CBETa Ha JU(PAKIIMOHHYIO PELIETKY.

[Tonsipusanms ceera.

TexHuueckune ycTpoNCTBa U MPaKTUYECKOe MPUMEHEHHE: OUYKH, JTyna, oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PPaKIIMOHHAS
peneTka, moJasspoua.

Jlemoncmpayuu

[IpsMOnMHENHOE PAacHpOCTPAaHEHUE, OTPAKEHUE U IPEIOMIICHHE  CBETA.
OnTuueckue npruOOpBHI.

[TonHoe BHyTpeHHEE OTpaxkeHne. Mozenb cBETOBOAA.

HccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.

Mopnenu MUKpOCKOMa, TEJIECKOIA.

Hab6monenune nntepdepenium cpera.

Hab6monenune nudpakiuu creta.

Hab6mronenne nucnepcuu cBera.

[Tonyuyenune cniekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenwne criekTpa ¢ MOMOIIbI0 AUGPAKITUOHHON PEIIETKH.

Habmronenue nonsipusanuu CBeTa.
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Vuenuuecxuii sxcnepumenm, nabopamoptule pabomeol
N3mepenue nokaszarens MpeJoMIICHHS CTEKIA.
HccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.
Hab6mronenune nucnepcuu cBera.

Pa3zges 6. OcHOBBI crIeMATBLHON TEOPUH OTHOCUTEIBHOCTH

['paHuIbl TIPUMEHUMOCTH KJIACCUYECKOW MeEXaHWKH. [locTymaTel crienuaibHOU
TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHM M COKpalIECHUE
JUTUHBI.

DOHeprus ¥ UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € HEPrUeH U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbI. DHEPI Ul TOKOSI.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®ortonsl. Popmyna Ilnanka cBs3u sHeprun (HOTOHA C €r0 YaCTOTOW. DHEPrus
U UMITYJIbC (DOTOHA.

OtkpeiTie u wuccinenoBanue Gorodddekxra. Omnbitet A.I'. CroneroBa. 3aKOHBI
dorordpdexra. VYpaBHenue OiiHmTelHa 11 GoToddpdexra. «KpacHas rpaHHLIa»
dbotorddekra.

JaBnenue ceeta. OnbiTel [1.H. Jlebenera.

XUMHUUECKOE JICUCTBUE CBETA.

Texnuueckue yCTpoOWCTBA H  MPAKTHYECKOE TMPUMEHEHHE: (HOTOIJIEMEHT,
dboTOIaTUMK, COJTHEUHAas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®otoadh(dHeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3ak0HOB BHENTHETO GoTodPdeKTa.

CseToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccessHUIO — O-HaCTHII.
[Inanerapuas monens aroma. [loctynatel bopa. U3nydenue u noriomienne GpOTOHOB NpU
NEpPEX0/ie aTOMa C OJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl criektpoB. CeKkTp ypoBHEN
SHEPrUU aTOMa BOJAOPO/A.

BonHoBele cBoiicTBa uactull. Bomnbel ge bpoitis. KopryckymiasipHO-BOJHOBO#M
Jyau3M.

CnoHTaHHOE U BBIHYXJCHHOE U3ITyYEHHUE.

TexHuueckne yCTpOWCTBA M NMPAKTUYECKOE INMPUMEHEHUE: CIEKTPAJIbHBIM aHAINA3
(cekTpocKoIl), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu

Mopens onbita Pezepdhopna.

OnpeneneHne JIMHBI BOJHBI Ja3epa.
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HabGnronenne muHelyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomul
Hab6mroienue nuHeyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKa3bIBAIOLIME CIOXKHOCTh CTpoeHus sapa. OTkpeiTHe
pannoaktuBHOCTH. OmnbITel Pesepdopna mo omnpeneneHuio coctaBa pailOaKTUBHOIO
u3nydenus. CpoiictBa anb(da-, 6eTa-, ramMmma-u3nydeHus. BiusHue paanoakTUBHOCTU
Ha KUBbIC OPTraHU3MBI.

OtkpeiTHe TIpoTOHa u HeWTpoHa. Hyknonnas wMopens siapa ['eitzenGepra—
WBanenko. 3apsia saapa. MaccoBoe uucio siapa. M3oronsl.

Anbda-pacnan. DneKTpOHHBIH M MO3UTPOHHBIN OeTa-pacnaz. I'amma-usnydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SnepHble cuibl. [ledext Maccel apa.

Anepusbie peakuuu. JleneHue u CUHTE3 SA€Ep.

SAnepusbiil peaktop. TepmosinepHblil cuHTe3. [IpobiieMbl 1 EPCIIEKTUBBI AIEPHON
DHEPreTUKH. DKOJIOIMYECKUE ACIIEKTHI SIACPHON SHEPrETUKH.

DJleMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHble B3auMoAecTBUs. EAMHCTBO Pu3nyeckoil KapTUHBI MHUpA.

TexHndeckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHME: TO3UMETpP, KaMmepa
Buinbcona, siepHblil peakTop, aToMHas Oomoa.
Jlemoncmpayuu

CueTynk HOHM3UPYIOIIMX YaCTHL.
Yuenuueckuui sxcnepumenm, iabopamopuvie pabomul

HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM GoTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUU. lIpuUkiIanHOE M MHPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bup 3Be3qnoro neba. Co3e3nusi, SpKue 3BE3/bl, MJIAHETHI, UX BUIUMOE JIBHKEHUE.

Conneunas cucrema.

Connue. ConneuHast akTUBHOCTh. VMicTounnk sHeprum CosHIA U 3B€37. 3BE3/bl, UX
OCHOBHBIE XapaKTEPUCTHUKHU. J[narpaMma «CeKTpadbHbIA KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOM MOCIIEI0BATENLHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTbY ISl 3B€3]] TJIABHOU
MOCJIEA0BATENBLHOCTA. BHyTpeHHee cTpoeHue 3Be3a. COBpEeMEHHbIC MNPEICTABICHUS
O MPOMUCXOXKICHUH U 3BoMoIMK COJHIIA U 3B€3]1. DTalbl )KU3HH 3BE3I.

Mueunsiii [IyTe — Hamia ['anaktuka. [lonoxxenue u nuxenne ConHua B ['anakTuke.
Tunsl ranakTuk. PagroranakTuku 1 KBa3zapsl. UepHBIE ABIPHI B sIApax rAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa66ma. PazOeranme ranakTHk.
Teopus bosbiioro B3peiBa. PemkTroBoe usinydeHue.
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Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepemniennsie mpo0i1emMbl aCTPOHOMUHU.
Vuenuuecxue nabarooenust

HaGmronennss HEBOOPYKEHHBIM TJIa30M C  HUCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM JIsT ONIPEACIICHUS MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311sI CEBEpHOro MONYIIAPHS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, maner, Mneunoro [TyTu.

O6o0maiee NOBTOpeHNE

Ponb Qu3uku U acTpOHOMUM B YKOHOMHUYECKOW, TEXHOJOTMYECKOM, COLMAIbHON
U ATUYECKOW cepax NeATeTbHOCTH YeJOBEKa, pojib U MECTO (M3UKU U aCTPOHOMHHU
B COBPEMEHHOI HayyHOW KapTHHE MHpa, posib PU3NYECKOW TEOpUH B (POPMUPOBAHUU
NPECTaBIECHUNH O (PU3NYECKOM KapTMHE MHpa, MECTO (PU3MUECKOM KapTUHBI MHpa
B O0IIIeM psiy COBPEMEHHBIX €CTE€CTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPOJIE.

Me:xknpeamMeTHble CBSI3U

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISETCS C YUETOM
COZIEPIKaTENbHBIX MEXKIIPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTUKH, OUOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvle nousmus, CBS3aHHBIE C W3YYCHHEM METOAOB HAyYHOTO
MO3HAHMS: SIBJICHUE, HAYYHBIN (haKT, TUMOTE3a, GU3NYECKasi BEIMYUHA, 3aKOH, TEOPHUS,
HaOII0IeHIE, SKCTIEPUMEHT, MOJICTTUPOBAHKE, MOJIEIIh, U3MEPEHUE.

Mamemamuxa: pelnieHne CUCTEMBbl YpPaBHEHUW, TPUTOHOMETpUUYECKHue (PyHKIUU:
CHUHYC, KOCHHYC, TaQHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M MX MPOEKIMH Ha OCH KOOPJIMHAT, CIOKEHHE BEKTOPOB, IMPOU3BOAHbBIC
AJIEMEHTApHBIX (QYHKIUH, TPU3HAKU TOJ00US TPEYTOJIbHUKOB, ONpEeNIeHNE TUIOMIAIU
II0CKUX (Uryp u oobema Tes.

Buonoeus: snextpuyeckue SBIEHUS B )KUBOM IpUpoje, KoinedaTenbHble ABHKEHHS
B JKMBOW TNPHUPOJE, ONTUYECKUE SIBJICHUA B JKUBOW MpUpPOJE, NEHCTBHE paauaIliuu
Ha JKUBBIE OPTaHU3MBI.

Xumus: CTpOeHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKask CTPYKTypa TBEPAbIX Te,
MEXaHHU3Mbl 00Pa30BaHUS KPUCTATUNYECKON PEIIETKH, CIIEKTPAIbHBIN aHAH3.

l'eocpaghusi: MarHWTHBIE TIONIOCA 3€MJIH, 3aJIEKH MarHUTHBIX pyl, QOTOoCheMKa
3eMHOI MMOBEPXHOCTH, MPEJCKA3aHNUE 3eMIICTPSICECHUH.

Texunonoeua:  JUHUU  BJEKTpONepenay, TIeHepaTop  IEPEMEHHOro  TOKa,
3JIEKTPOJBUTATENb, MHAYKLIMOHHAS TI€Ub, pajiap, paluoONpUEeMHUK, TEIEBU30p, aHTCHHA,
tenedpoH, CBYU-meub, NpPOEKIIMOHHBIM ammapar, BOJOKOHHas OITHKA, COJHEYHas
Oarapest.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBocHue  yueOHOro  mpeaMera  «®Pus3mka» Ha  ypOBHE  CPEIHETO
obmero oOpazoBaHusi (0a30BBIi YpPOBEHb) JIODKHO OOECICUHTh JOCTHIKCHHUE
CIICAYIONUX JIMYHOCTHBIX, METAIpPEeIMETHBIX M IPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yJIbTaThl OCBOEHUs YydeOHoro mpenMera «Dusuka» TOIKHBI
OTpaXaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarONIMXCS ~ PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IEHHOCTSIM POCCHICKOTro 0OIlecTBa, pacllUpeHUuEe 3>KU3HEHHOI'O OIbITa M OIbITa
JEATENBHOCTA B IPOLECCE peaNU3alid OCHOBHBIX HANPABICHUN BOCIIUTATEIbHOM
JEATENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIUTAHNSA:

Cc(OPMUPOBAHHOCTh TPAXJAHCKOM MO3ULMK OOy4aromlerocs Kak aKTUBHOTO
¥ OTBETCTBEHHOT'0 WIEHA POCCHIICKOTO OOIIECTBa;

NPUHATHE TPAJUIIMOHHBIX OOIIEYeTIOBEYECKUX T'YMAHUCTHUECKHUX U IEMOKPATUIECKUX
IICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIbHOCTh B HWHTEpecax TIpakJaHCKOTO
o01IecTBa, y4acTBOBAaTh B CaMOYITPABICHUN B 00pa30BaTeIbHON OpraHU3aIlHH;

yMEHHE B3aMMOJIEHCTBOBATh C COLMATbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKIUSMU U Ha3HAYCHUEM;

TOTOBHOCTbh K T'YMaHUTApHOM U BOJIOHTEPCKOMN AESITEIbHOCTH;

2) IaTPUOTHYECKOT 0 BOCIIUTAHUS
c(OPMUPOBAHHOCTh POCCUICKOMN Ipa’kJaHCKOW UIEHTUYHOCTH, IAaTPUOTU3MA,
LEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHIKEHUSIM
POCCUICKHUX YYEHBIX B 00JaCTH (PU3HKHU U TEXHHKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO [TOBEACHHUS;

CHIOCOOHOCTh OLIEHMBAaTh CHUTYyallMI0 M NPUHUMATh OCO3HAHHBIE pELICHMUS,
OPUEHTHPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHM, B TOM YHUCIE
B JICATEIILHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIJa B MOCTPOEHUE YCTOMYMBOrO OYIYILETO;
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4) 3CTeTHYECKOr0 BOCIIUTAHHS:
ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas ICTETUKY HAYYHOTO TBOPYECTBA,
npHUCylero Gpu3n4ecKo HayKe;

5) Tpy10BOr0 BOCTIMTAHUS :

UHTEPEC K pas3audHbiM chepam mpodhecCHOHANBHOU ACATEIHPHOCTH, B TOM YHCTC
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oymyriei
npodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHHUIO B 00J1aCTH (PU3UKHU
Ha MPOTSHKECHUN BCEU KU3HU;

6) 3K0IOrMIecKOro BOCIIUTAHUS ;

c(OpMHUPOBAHHOCTD IKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHUE INI00ATLHOTO XapaKTepa
HKOJIOTUYECKUX MTPOOIIEM;

IUIAHUPOBAHUE W OCYIIECTBJIEHUE JACHUCTBUM B OKPYKAIOLIEW CpEAe Ha OCHOBE
3HAHUSA LEJIed YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA;

Pacmupenue omnbiTa AESITEIBHOCTH 3KOJIOTMYECKOM HAIpPABICHHOCTH HA OCHOBE
UMEIOLINXCS 3HaHUH 10 (pu3mKe;

7) HIEeHHOCTH HAYYHOT 0 TIO3HAHMSI:

c(OopMUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKH;

OCO3HaHUE LIEHHOCTU HAay4HOH AESITeNbHOCTH, TOTOBHOCTh B IMPOLIECCE M3YUEHMUS
GU3MKM  OCYILECTBJIATH  NPOEKTHYI0 W HCCIIENOBATEIIbCKYIO  JESITEIbHOCTh
WHAUBUAYAJIBHO U B TPYIIIIE.

B nmnpouecce AOCTHMXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IPOTPamMMbl
no (¢u3MKe IS YPOBHS CpEAHEro oOmero oO0pa3oBaHHS y OOy4YarOIIUXCs
COBEPIIICHCTBYETCS IMOIMOHAITLHBIH WHTEIUICKT, Mpenoararnui
C(OPMHUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIEr0 CIOCOOHOCTh IMOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHWE, BUCTh HAIlPABJICHUSI Pa3BUTHS COOCTBEHHON IMOLIMOHAILHOU c(hephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBaHHUA, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJCHHE, CTIOCOOHOCTh aIaliTUPOBATHCS K AMOIIMOHATILHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIUM, BKJIOYAIOUIEH CTpPEMJICHHE K JOCTM)KCHUIO LIEIH
U yCIeXy, ONTUMHU3M, HHHUIHMATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMMATUH, BKIIOYAIOMICH CIIOCOOHOCTh TMOHUMAaTh ASMOIMOHAIBHOE COCTOSHHE
JPYTUX, YYUTHIBaTh €0 MPH OCYIIECTBICHUU OOIIEHUsS, CIIOCOOHOCTh K COYYBCTBHUIO
U COTIEPEKUBAHUIO;

COLMAbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPaUBAaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSBIISATH HHTEPEC U pa3periaTb KOH(IUKTHL.
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METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/bHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble Toruueckue 1eMcTBUA:

CaMOCTOSITENTLHO (DOPMYIUPOBATH U AKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

ONpEAENATh LENH JACSITEIIbHOCTH, 3a1aBaTb NapaMeTpbl W KPUTEPUU HX
JNOCTHKEHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH U TPOTHUBOPEUMsI B paccCMaTpUBAEMbIX (PU3UUECKHUX
SBJICHUSIX;

pa3pabaThiBaTh IUIAH pELIEHUS MpPoOJEMbl C YUYETOM aHallhu3a HUMEIOLUXCS
MaTepHAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBbHOCTb, OLEHHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI 1ESTEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJIHATE pabOTy B YCIOBUSAX PEATBHOTO, BUPTYaJIBHOTO
¥ KOMOMHHUPOBAHHOI'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE [TPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBrble ucciieoBare1bCKHe 1eiCTBUA:

BIaJeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATUSAMH ¥ METOJaMU
(bu3nuecKol HayKu;

BJIaJeTh HAaBBIKAMU Y4eOHO-MCCIEIOBATEIbCKOW M TPOCKTHOW EATEIbHOCTH
B 005acTH (U3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY
METOJIOB pelIeHus 3a7a9 (PU3NIecKOro CoAepKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOI0B
MIO3HAHMS;

BIAJeTh BHUJAAMH JEATEIbHOCTH IO TIOJYYCHHIO HOBOTO 3HaHHUSA, €ro
UHTEPIpETaluy, NPeoOpa3oBaHUIO U MIPUMEHEHHUIO B PA3IUYHBIX YU€OHBIX CUTYaIHsIX,
B TOM YHCJIE TIPY CO3/1aHUHU y4EOHBIX MPOEKTOB B 001aCTU (PU3HKHY;

BBISIBJIAT IPUYMHHO-CIICACTBEHHBIE CBA3HM M aKTyaJIM3UPOBATh 3a7a4y, BHIBUTATh
TUIOTE3Y €€ pelIeHHs], HaXOIUTh apryMEHTHI 7S JOKAa3aTelIbCTBA CBOMX YTBEPKIACHHIM,
3a71aBaTh MapaMeTpPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ PEUICHMs 3aJaud Pe3yJbTaThl, KPUTUUECKU
OLIEHUBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

cTaBuTh M  (OPMYIMpPOBAaTh COOCTBEHHbIE 33Jaud B  00Opa3oBaTEIbHOU
JESTENIbHOCTH, B TOM YHUCJIE TIPU U3Y4YE€HUU (PUBHKH;

JlaBaTh OLICHKY HOBBIM CUTYAallUsSIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B  MPAKTUYECKYI0  00JIacTh
KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX o0acTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIAraTh OPUTMHATILHBIE TTOJIXO/IbI U PELLICHUS;

CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIME alIbTEPHATUBHBIE PEIICHMUS.
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Pabora ¢ undopmanueii:

BIQJCTh HaBBIKAMU TONydeHUs HHPOpPMAIUU  (PHU3NUECKOro  COACp)KaHHS
U3 HWCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSITEIHHO OCYIIECTBIATH ITOMCK, aHAJN3,
CHUCTEeMaTH3allMI0 W WHTEPIPETANNI0 WH(POpPMAIIMK pa3IMYHBIX BHIOB H (QopM
MIPEICTABIICHUS;

OIICHMBATh JJOCTOBEPHOCTHh HH(POPMAITUH;

UCIIONIB30BaTh CPEJCTBA MH(POPMAITMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI
B pENICHWM KOTHUTHUBHBIX, KOMMYHHKATUBHBIX ¥ OpPraHU3AIlMOHHBIX  3aja4
C coOmoieHHeM TpeOOBaHWM SPrOHOMHMKH, TEXHHUKH OC30IaCHOCTH, THTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX U OTHYECKUX HOPM, HOPM HHQPOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3MYECKOI0 COJIEPKaHUS B Pa3IMUHBIX opMaTax ¢ ydeToM
Ha3HaueHuss HHGOPMAIMKU U IIEJICBOM ayJUTOPUHU, BBIOHMpass ONTUMAIIbHYIO (OpMYy
MIPEACTaBICHUS U BU3YyaTU3alliu.

KoMMmyHHKAaTHMBHBIE YHUBEPCAJIbHbIE YUeOHbBIE JeiiCTBUS

Oomenue:
OCYIIECTBIIATH OOIIEHUE Ha YPOKax (PU3UKH M BO BHE-YPOUHOH JIEATEIHHOCTH;
pacno3HaBaTh NPEANOCHUIKH KOHPIMKTHBIX CUTyallui U CMST4aTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEIICTB.

CoBMecTHAas 1€ITEJIbHOCTD:

MOHUMATh U UCTIOJIL30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUAYaJbHON PabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JICUCTBUH C yUETOM OOIIIMX HHTEPECOB,
Y BO3MOXHOCTEW Ka)KJI0T0 YJI€Ha KOJIJICKTHBA,;

INPUHUMATh LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS O €€ IOCTUKEHUIO: COCTABJISITh IIJIaH IEMCTBUN, PACIPEACIIATD POJIU C YIETOM
MHEHUW Y9aCTHUKOB, 0OCYXJIaTh PEe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUMBATh KAue€CTBO CBOETO BKJIaJa U KaXKJOro Y4aCTHHKAa KOMAaHJbl B OOIIMi
pE3yNbTaT MO pa3padOTaHHBIM KPUTEPHUSIM;

npemyiaraTb HOBBIE MPOEKTHI, OLICHWBAThb MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh MMO3UTUBHOE CTPATETUUECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUIITUATUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanms:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATEILHYIO JIESITEIIbHOCTh B 00J1aCTH (PUBUKHU
U aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBaTH COOCTBEHHBIC
3a/1auu;
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CaMOCTOSITEJIbHO COCTABJIAThH IJIaH PEIICHUS PACUETHBIX M KAUYECTBEHHBIX 3a]a4,
IUIaH BBINOJHEHUSA MPaKTUYECKOM pPabOThl € y4eTOM HMEIOLIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN U MPEAIIOYTECHHUI;

JTaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

pacimpsATh paMKHl Y4eOHOIO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a PEILCHNUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO U TPOSBICHUIO IPYAMIIMN B 00JacTH (PU3HKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTeIbHBINA U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTYallMsiIM, BHOCHTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIaJIeTh HABBIKAMU MO3HABATEJNbHON peIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YJITATOB U OCHOBAHHU;

UCMOJIb30BaTh MpPHUEMbl peQIEKCUH Uil OLEHKH CHUTYyallud, BBIOOpa BEpPHOIO
peleHus;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PELIECHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M apPT'YMEHTBI IPYTUX [IPU aHATIU3€ PE3YIIBTATOB AEATEIBHOCTH.

IIpunsiTue ceds U Apyrux:
MPUHUMATh ce0sl, MIOHUMAasi CBOM HEJOCTATKH U JIOCTOUHCTBA;
IIPUHUMATh MOTHUBBI ¥ aPT'YMEHTBI PYTUX [PU aHAIU3€E PE3YIIbTATOB JIESITEIbHOCTH;
pPU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OMINOKY.

HHPEAMETHBIE PE3YJIBbTATBI

B mpomecce m3ydenuss kypca kypca ¢usmku 0OazoBoro ypoBHs B 10 kiacce
00 y4arouIuiicss Hay4uTCs:

JE€MOHCTPUPOBATh HAa MpHUMEpPaX poOJdb WU MecTOo (PU3MKU B (POPMHPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPAa, B pPa3BUTUH COBPEMEHHOU TEXHUKH
Y TEXHOJIOTH, B TPAKTUYECKOMN AEATEIBbHOCTH JIOAECH;

YYUTHIBATh  TPAHMIBI  NPUMEHEHUS  M3YYEHHBIX  (PU3MUECKUX  MOJIENICH:
MaTepuanbHas TOYKa, MHEpLUalbHAas CHCTEMa OTcYeTa, aOCOJIIOTHO TBEPAOE TEo,
UJCAIBHBIA Ta3, MOJEIU CTPOCHUS TIa30B, >KUJIKOCTEW W TBEPIABIX Te€J, TOYECUHBIN
AIEKTPUYECKHI 3apsi/i IPU PelIeHnU (PU3NYECKUX 3a/ady;

pacnio3HaBaTh (Pu3NUecKue SIBICHUSA (MPOIECCH) U OOBICHATH HMX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETUUECKOW TEOpUU CTPOCHHS  BEIECTBa
U 3JEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MNPSIMOJUHEHHOE JBUXECHUE,
CBOOO/IHOE TMaJ€HUE Tel, ABWKEHUE IO OKPYKHOCTH, WHEPLUs, B3aMMOJCHCTBUE
ten, nuddysus, OpOyHOBCKOE ABUKEHHE, CTPOCHHE >KUIKOCTEH U TBEPIBIX TEI,
u3MeHeHne oObeMa Tel MpU HarpeBaHuM (OXJIAXKIEHWHU), TEIJIOBOE paBHOBECHE,
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VCIIapEHKE, KOHICHCALMS, IUIABJICHNE, KPUCTAJUIN3alus, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBIILIEHUE JIABJIEHUS ra3a MpPU €ro HarpeBaHWU B 3aKPBITOM COCYIE, CBS3b MEXKIY
napaMeTpaMy COCTOSIHUS ra3a B HM30MpPOLECCaxX, JIEKTpU3alMs TeJl, B3aUMOJEHCTBHE
3aps0B;

ONMKCHIBATh MEXAaHWYECKOE JBWKEHHE, MCHONIb3ys (U3NUECKUE BETUYUHBI:
KOOpAMHATa, MyTh, MEpEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHIa, UMITYJIbC
TeNa, KWHETHUYECKas DSHEeprus, IOTeHIMabHAs DJHEpPrus, MexaHudeckas pabora,
MEXaHU4ecKasi MOIIHOCTh; MPU OMUCAHUU MPABUJIILHO TPAKTOBATH (PU3HMUECKUN CMBICI
UCIOJIb3YEMbIX BEJIIMYMH, HMX OO0O3HAUYeHHS U EAUHUIBI, HAXOAUTh (HOPMYJIBI,
CBSI3bIBAIOLIME TAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMH BETUINHAMM;

OINKCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBHIE SIBJIICHUS, UCIIONb3YS
(u3nyeckue BEIMYUHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeIHsAs KNHETUYeCKast SHEPrusi
XaO0TUYECKOI'O0  JBW)KEHHUS MOJIEKYJd, CpPEIHEKBaJApAaTHUYHAas CKOPOCTb MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprus, padora raza, KO3QQUIUEHT IOJIE3HOrO
JEHCTBUSI TEIJIOBOTO JIBUraTelNs; MPU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUMN
CMBICT UCTOJb3YEMBbIX BEIUYWH, UX O003HAUYCHUS U EAMHMIIBI, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOLINE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTMMH BEIMUUHAM;

ONMCHIBATh WM3YYCHHBIC 3JIEKTPUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJICHUA (TPOLECCHI), HCHOIb3YS (PU3NYECKHE BEIUUYMHBL: AIIEKTPUUYECKUN 3apsij,
ANEKTPUYECKOE II0JIe, HANPSDKEHHOCTh I0JIs, MOTEHLHAJ, Pa3HOCTh ITOTEHIMAJIOB;
IIpU OMMCAHUU MTPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEJIUYUH, UX
0003HAYEHUSI U €AVHUIBI, YKA3bIBaTh (POPMYIIbI, CBA3BIBAIOUIUE JTaHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTHUMU BEJINYNHAMY;

aHaAJIM3UPOBATh (PU3UYECKUE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (DU3NUECKHE 3aKOHBI
U TpUHLUIBL 3aKOH BcemupHoro tsrotenus, |, Il u Il 3akonsr HeloToHa, 3akoH
COXPAaHEHMSI MEXAHMYECKOW HHEPruu, 3aKOH COXPAHEHHMS HMIYJIbCa, IPUHLHII
CyNEpHO3ULMN CHWJI, TPUHUWII PAaBHONPABUS HMHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS BEIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeAHel KWHETHYECKOW SHEPruu TEIJIOBOI'O JBIKEHUS MOJEKYNI C aOCOJIIOTHOU
TEMIIEpaTypOoil, NEPBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHS 3JIEKTPHUYECKOTO
3apsiia, 3akoH KysoHa, mpu 3ToM pasinyarh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BHIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIHUIBI JIEHCTBUS MAIIMH, TPUOOPOB M TEXHHUYECKHX
YCTPOWCTB; pa3iuyaTh YCJIOBHUS HX O€30MaCHOr0 HCIIOJIb30BAHUS B IOBCEAHEBHOM
KU3HH;

BBITMIOJHATH 3KCIEPUMEHTHI IO UCCIENOBAHUIO (PU3NYECKUX SIBJIEHUN U MPOLIECCOB
C HUCMOJb30BAHUEM MPSAMBIX, U KOCBEHHBIX HW3MEPEHUH, MpH 3TOM (HOPMYIUPOBATH
npoOieMy/3agady ¢ THUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOHUpaTh YCTAHOBKY
U3 MPEAJIOKEHHOT0 000PYI0BAHUS, MPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBOIBI,

OCYILIECTBJISTh MPSIMblE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIIMYUH, IPU 3TOM
BBIOMpPATh ONTHUMAJBHBIA CHOCOO W3MEPEHUS M HCIOJIb30BaTh W3BECTHBIE METObI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUN;

25



denepanpHas padouas mporpamma | dusuka. 10—11 kinaccer (6a30BbI YPOBECHB)

UCCIIEZI0BATh 3aBUCUMOCTH MEXY (PU3MUECKUMH BEIUYMHAMU C HCIIOJIb30BAHUEM
OpSMBIX U3MEPEHUH, IPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yIbTAThI
MOJIYYCHHON 3aBUCUMOCTU (PU3NYECKHX BEIMYMH B BHJE TaOMUL M rpadHKoB, JenaTh
BBIBOJIBI 10 PE3yJbTaTaM HCCIIEOBaHUS;

coOroaTh NpaBuiia 06€30MacHOro Tpyia IpH MPOBEACHUH UCCIIEIOBAaHUN B paMKax
y4€0HOr0 3KCHEpPUMEHTa, y4eOHO-HCCIIEOBATENbCKON M MPOEKTHOW MAESTEIbHOCTH
C UCII0JIb30BAHUEM M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOr0 00OPYAOBAHMUS;

peliaTh pacyeTHbIe 33Ja4d C SIBHO 33JaHHOW (PU3NYECKOH MONENbI0, UCIONb3Ys
¢du3nueckre 3aKOHbI W TPHUHIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aud BbIOUpATh
(bu3MUECKyI0 MOJENb, BBIACHATh (PU3NUYECKHE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBbIE
JUIS €€ pelIeHus], IPOBOAUTH PACUEThl U OLIEHUBATh PEAJILHOCTD IMOJIYYEHHOTO 3HAUEHMUSI
($u3nYECKON BETUYHHBI;

pelaTh Ka4yeCTBEHHBbIE 3aJaud: BBICTPAWBATH JIOTUYECKH HEMPOTUBOPEUHUBYIO
LENOYKY pPacCYXICHHI C HWCIOJIb30BAHMEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U GUBNYECKUX SIBICHUH;

WCIIONIb30BaTh NpPU PEIICHWH Y4eOHBIX 3a7ad COBPEMEHHbIC WH(GOpPMAIMOHHBIC
TEXHOJOTUU JJIA TIOMCKa, CTPYKTYPUPOBAaHHMS, WHTEPOPETAlMH M MPEACTABICHUS
y4€0HOM U HAYYHO-TIONYJIAPHON HHPOPMaLUU, TOTYYEHHON U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTUYECKU aHAJIU3UPOBATh MOJYy4aeMYyr HHPOPMALIHIO;

OPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX W 3apyOekKHBIX y4EeHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B TOBCEAHEBHOM >KU3HU
g obecriedeHusi 0e30MacHOCTH MpU OOpalleHUH € MpUOOpaMH U TEXHUYECKUMU
yCTpOWMCTBaMU, [JIsl COXPAHEHHUS 370POBbSl U COOJIIOJEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKAKOLIEH CpeJIe;

paboTaTh B TPYIIIE C BHITOJIHEHUEM PA3NUYHBIX COLUATIBHBIX POJICH, MIIaHUPOBAThH
padoTy TpyNmbl, palUMOHAIBHO pacHpeneisiTb OOA3aHHOCTH M IJIAHUPOBATH
NEeATENbHOCTh B HECTAHAAPTHBIX CUTYallUAX, OLIEHUBATh BKJIAJl KAXKJI0I0 U3 YYaCTHUKOB
IPYIIIBI B pEIICHUE PacCMAaTPUBAEMON MTPOOIIEMBI.

B nporiecce n3ydenus kypca ¢pusuku 6azoBoro ypopHs B 11 kiiacce o0ydaronuiics
HAy4YUTCA:

JEMOHCTPUPOBATh Ha IpUMepax poidb M MecTo ¢GU3uKu B (HOPMHPOBAHUHU
COBPEMCHHOM HAy4YHOM KapTUHBI MHpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKHU
M TEXHOJIOTUW, B MPAKTUYECKOW JESITEIbHOCTH JIFOJCH, ILEJIOCTHOCTh W E€IUHCTBO
bu3nUecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS] U3YUYCHHBIX (DU3UUECKUX MOJIEICH: TOUYCUHBIH
AIIEKTPUYECKUH 3apsiji, JIyd CBETA, TOUCUHBIM MCTOYHUK CBETA, SIACPHAS MOJIENIb aTOMa,
HYKJIOHHAs1 MOJIEJIh @TOMHOTO Si/Ipa MpH pelieHn GU3NIeCcKuX 3a/1ad4;
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pacrnio3HaBaTh (DU3MYECKUE SBJICHUS (MPOIECCh) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKH W KBAaHTOBOW (U3MKHU: JJICKTPUUYECKAs IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JECUCTBHS TOKAa, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAs WHAYKIHMS, TEWCTBHE MAarHUTHOTO IOJIS HAa MPOBOTHUK
C TOKOM W JBWXKYIIUHCA 3apsij, OJJCKTPOMarHUTHbIE KojeOaHUS W  BOJHBI,
MPSIMOJIMHEHHOE PACIIPOCTPAaHEHUE CBETA, OTPAKEHHUE, MPETOMIICHUE, HHTEePPEPEHIINS,
mudpakiuus U TONSpU3alvsi CBETa, JUCIIEPCUsi CBeTa, (PoTodnekTpudeckuii rhdexT
(boTtoa(pdekT), cBeTOBOE MABICHHE, BO3HUKHOBECHHE JIMHEHMYATOrO0 CIIEKTpa aroma
BOJIOPO/JIa, ECTECTBEHHASI U NCKYCCTBEHHAs PaIMOAKTUBHOCTD;

ONKMCHIBATh M3YYCHHBIC CBOWCTBA BEMIECTBA (DJIEKTPUUYCCKHE, MAarHUTHBIC,
ONTUYECKHE, DIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEll) U AJEKTPOMArHUTHBIE
SBJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MUECKHUE BEIMYMHBI: dJIEKTPUUCCKUN 3apsll, Chjia
TOKa, JJICKTPUUECKOE HaIPSKEHUE, DIIEKTPUUECKOE COMPOTUBICHUE, PA3HOCTh
MOTEHITNAJIOB, YJICKTPOIBIDKYIIAs CHjia, paboTa TOKa, MHIYKIIAS MarHUTHOTO TIOJIs, CHJIa
Awmmepa, cuna JlopeHma, WHIYKTUBHOCTH KaTyIIKH, DSHEPIUS AJICKTPUUECKOTO
Y MarHUTHOTO TIOJIEH, IEPUOJ] U YaCTOTa KoJeOaHuil B K0yie0aTeIbHOM KOHTYPE, 3aps]l U
CHJIa TOKa B TMPOIECCE TapMOHUYECKHX JJIEKTPOMArHUTHBIX KoyieOaHuM, (OKYyCHOE
paccTosiHUE W OINTHYECKas CHJia JIMH3bI, MPU OINKCAHWU TPABUIBHO TPAKTOBAThH
(bU3HYECKUI CMBICT MCTIOIB3YEMBIX BEIMYHWH, UX 0003HAUYCHHS U SIUHUIILI, YKA3bIBATh
(hopMYyJIBI, CBS3BIBAIONTUE JAHHYIO (U3HUECKYIO0 BEIMUNUHY C IPYTUMH BEIIMYNHAMU;

OIHMCHIBATh W3yYCHHBIC KBAHTOBBIC SIBICHUS M MPOIIECCHI, UCTIONB3Yys (pr3udecKre
BEJIMYHMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, IJTAHA BOJIHBI M 4ACTOTA CBETA, YHEPTHUS
U UMITYJIBC (POTOHA, IEPUO]T TIONTypacIiaia, YHEPTUsl CBA3U ATOMHBIX SIJIEP, TPU OMTUCAaHUHU
MPABWJIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCIOIB3YEMbIX BEJIMUUH, UX 0003HAYCHUS
U CIMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3HYECKYIO BEIUYUHY
C IPYTUMHU BETMYUHAMU, BEIYUCIISTh 3HAUCHUE (PU3NYECKOMN BEITMUNHEI;

aHAIM3UPOBATH (PU3UYECKHE TPOLIECCHI U SABJICHHUS, UCTIONb3YS (U3NUECKUE 3aKOHBI
U MPUHUUIBE: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapaJlIEIbHOTO COEIMHEHUS
MPOBOJAHUKOB, 3akoH Jlkoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKLIHUH, 3aKOH
NPSIMOJIMHEMHOTO  pacHpOCTpaHEHHUsI CBETa, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI
IpeJoMJICHHUST CBETa, ypaBHeHHE ODWHIITEWHa s poTodrddexTa, 3aKOH COXpaHEHUS
DHEPTUH, 3aKOH COXPAaHCHUS WMITYJIbCA, 3aKOH COXPAHCHHS 3JIEKTPUYCCKOTO 3apsna,
3aKOH COXPaHEHHS MacCOBOT'0 YKCIIa, TOCTYJIaThl bopa, 3aK0H paioaKTHBHOTO pacmajia,
Ipy 3TOM pa3indaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe
BBIpQYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OTIpE/ICNIATh HANpPABJICHUE BEKTOpPa WHIAYKIIMM MArHUTHOTO TIOJIA TMPOBOJHHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JIopeHiia;

CTPOUTh W OMHCHIBATH M300pa)KEHUE, CO3/1aBaeMOE TUIOCKUM 3€pKajioM, TOHKOMN
JIMH30M;

BBITIOJTHATE DKCIIEPUMEHTHI TI0 UCCIICTOBAHUIO (PU3NYECKUX SIBJICHUI M MPOIIECCOB
C HCIOJb30BAHMEM TPSIMBIX, U KOCBCHHBIX HM3MEPCHHM: MPH 3TOM (POPMYINPOBATH
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npoOyiieMy/3aady W THUIOTE3y Y4eOHOTO OJKCIEPUMEHTa, CoOUpaTh YCTAHOBKY
U3 MPEJI0KEHHOT0 000py10BaHusl, IPOBOJUTH OIBIT U (HOPMYIINPOBATh BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PU3UUECKUX BETUYUH, IIPU 3TOM
BBIOMpPATh ONTUMAJbHBIM CHOCOO W3MEPEHUsS M HCIHOJIb30BATh HW3BECTHBIE METObBI
OLICHKH MOTPEIMIHOCTEN N3MEPEHU;

UCCIIEI0OBAaTh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BAHUEM MPAMBIX
U3MEPEHMI: TpU O3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHpOBaTh pe3yJIbTaThl
NOJy4YEeHHON 3aBUCUMOCTH (PU3MUECKHX BEJIMYMH B BHJE TaOnuIl U rpaduKoB, JeIaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHUS;

co0uro1aTh MpaBuiia 6€30MacHOro TpyAa MpU NPOBEICHUH UCCIEI0BaHUI B paMKax
y4e0HOr0 3KCHEPUMEHTa, y4eOHO-HCCIIENOBATENIbCKON M MPOECKTHOU AESITEIIbHOCTU
C MCMOJIb30BAHUEM MU3MEPUTENIbHBIX YCTPOUCTB U JJAOOPATOPHOTO 000PYIOBAHUS;

peliaTh pacyeTHbIe 33Jla4u C SIBHO 33JaHHOW (PU3NYECKON MOJEINbI0, UCTOJb3Ys
¢dbu3nueckre 3aKOHbI W TMPHUHIUIIBI, HAa OCHOBE aHajIM3a YCJIOBUS 3ajaud BbIOUpATh
(bU3NYECKYIO MOJIEITB, BBIACIATH (PU3NUECKUE BETUIUHBI U (HOPMYIIbI, HEOOXOAMMBIE IS
€€ pEelIeHUs], MPOBOJNUTH PACUYEThl M OLEHHUBATh PEAIBHOCTH ITOJIYYEHHOI'O 3HAYECHUS
(bu3HIeCcKON BETUINHBI,

pemare KayeCTBEHHBIC 3aJa4yi: BBICTPAMBATH JIOTHYECKA HEMPOTHUBOPEUYHBYIO
LIENIOYKY PACCYXIEHUNW C HCIIOIb30BAHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U GU3NYECKUX SBIICHUM;

UCMOJIb30BaTh MPU PEIICHUU Y4YEOHBIX 3a7ad COBPEMEHHbIE HH(POpPMAallMOHHBIE
TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYPUPOBAHUWs, HHTEPIPETALUN W IPEACTABICHUS
y4e€0HOM U HAYYHO-TIONYJIAPHON HHPOPMaLUU, TOTYYEHHON U3 Pa3IMYHbIX HCTOUHHUKOB,
KPUTUYECKU aHAJIM3UPOBATh MOJy4aeMylo HH(pOpMaIuIo;

OOBSACHATh NMPUHIUIBI JACUCTBHS MalllMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nyaTh yCJIOBUS UX 0€30IaCHOr0 UCIIOJIb30BAaHHUS B MOBCEAHEBHOM KU3HH;

NPUBOAUTH MPHUMEPHI BKIAJa POCCHICKUX U 3apyOEKHBIX Y4EHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B O0BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETUYECKHME 3HAHMS 10 (QU3MKE B TIOBCEIHEBHOW KU3HU
JUIsl obecrieueHusi Oe30MacHOCTU MpH OOpallleHud ¢ MpUOOpaMu U TEXHUYECKHUMU
YCTPONCTBAMU, JIi COXPAHEHHS 3J0pPOBbS M COOJIIOJIEHHUS HOPM DKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLLEH CpeEE;

paboTaTh B rpymIe ¢ BBIMOJIHEHUEM Pa3IMYHbIX COUMATIBHBIX POJIEH, MNIAHUPOBATh
pa®oOTy TpyYIIbl, paUUMOHAIBHO pacnpelesaTh OOsA3aHHOCTH M IUIAHUPOBATH
JEATEIIbHOCTh B HECTAHAAPTHBIX CUTYALUsIX, OLEHUBATh BKJIAJ KaXXJA0r0 U3 YYaCTHUKOB
IpyHIbI B pEIIEHHE pacCMaTpUBAeMOM TPOOJIEMBI.
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10 KJIACC
HanmenoBanue
Ne KomuuaectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepkaHue
n/m 4acoB o0 y4arImmxcs

y4eOHOI0 IIpeIMeTa

Pa3nen 1. ®usuka u MeTOAbI HAYYHOI O TIO3HAHMS

1.1 | ®usuka u METOJIbI 2 dusnka — HayKa 0 IpUpoJIE. N3ydyeHne HaydyHBIX (AMIUPUYECKHUX

HAYYHOT'O TO3HAHUS HayuHnbie MeTo/1bl mO3HaAHUS U TEOPETUYECKUX ) METO0B IMO3HAHUS
OKpYKaroIero Mupa. OKPYAaIoIero Mupa.
Ponb skcnepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUSI TPUPOJIBI. (U3HUECKUX 3aKOHOB M TEOPHA.
DKCHEepUMEHT B (PUBHKE. Pabota B rpymnme no noaroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHHI O POJIK U MeCTe
SIBJIEHUW U TTponieccoB. Hayunsie (GU3KMKK B HayKe U B IPAKTUIECKOM
rurnores3bl. Gu3nyecKue 3aKOHbI JEATENBHOCTH JIFOAEH.
1 Teopuu. [ paHUIIbl TPUMEHUMOCTH | JleMOHCTpaliys aHaIoroBbIX
¢usnyeckux 3akoHOB. [IpuHIIUN U 1M (DPOBBIX H3MEPUTEITBHBIX
COOTBETCTBHUS. pruOOPOB, KOMITbIOTEPHBIX TATYHUKOB.
Ponb 1 mecto dpusuku OcBoeHME OCHOBHBIX MPUEMOB PabOTHI
B (hopMUPOBAHUM COBPEMEHHOMN ¢ nudpoBoit maboparopuel 1Mo GhusukKe
HAYYHOU KapTUHBI MHPA,
B IIPAKTUYECKOMU ACATETbHOCTHU JIOACH

Hroro no pazaeny 2

! Tlpu paspaboTke paboueil MporpaMMbl B TEMAaTHYECKOM IITAHUPOBAHMU JIOJDKHBI OBITH YYTEHHI BO3MOXKHOCTH HCHOJIB30BAHUS DIEKTPOHHBIX (IH(POB BIX)
00pa30BaTEIbHBIX PECYPCOB, SIBISIOMIMXCS Y4€OHO-METOJUUECKUMH MaTepHaIaMHy, COJIepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOATEIbCTBY 00 00pa30BaHUH.
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Pasznena 2. Mexanuka

2.1

Kunemartunka

MexaHndyeckoe OBUKEHHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOT O
nBrkeHns. CucremMa orcuera.
Tpaekropusi.

[lepemenienue, CKOpoCTh (CpenHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTb)
U YCKOPEHUE MaTEpUaJIbHON TOUKH,
UX MPOEKIIUU HA OCU CUCTEMBI
koopauHat. CrnoxxkeHue
MEPEMENIEHUN U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOPUHAT,
CKOPOCTH, YCKOPEHHS, ITyTH

Y [IEpEeMELECHNS] MaTepUaIbHON
TOYKH OT BPEMEHHU.

CBoOoniHOE naneHue. Y CKopeHue
CBOOOJHOIO Ma/IeHHUs.
KpuBonuHeiiHOE 1BUXEHUE.
JIBMKEHME MaTepUaIbHON TOUKHU
10 OKPYKHOCTH C ITOCTOSTHHOM

10 MOZYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuona u yactora oOpaieHusI.
LleHTpOCTpEMUTETBHOE YCKOPEHHE.
TexHuyeckue ycTponucTBa

[IpoBeneHrEe S3KCIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOTO JIBUKEHUS C 1IeJIbIO
OIpEEIICHNs] MTHOBEHHOM CKOPOCTH;
UCCJIEIOBAHNUE COOTHOIICHUS MEXIY
MyTSIMH, TIPONJICHHBIMH TEJIOM

3a MocJeA0BaTeIbHbIC PaBHbBIE
MIPOMEXKYTKH BPEMEHU

IPU PaBHOYCKOPEHHOM JBUKEHUU

C HAYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO;
U3yUEHHUE JBIKCHUS [IapUKa B BA3KOM
KUJKOCTH; U3YUCHUE IBUKEHUS TeTa,
OpOIIEHHOTO TOPU3OHTAIBHO.
OOBbsicHEeHUE OCHOBHBIX MTPUHIIUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJOMETP, IEMHBIC

¥ pEMEHHBIC TIepeIaun IBUKCHUS;

U yCJIOBUM MX 0€301MacHOro
UCTOJIb30BaHMS B IOBCEAHEBHOU
KHU3HH.

Perienne pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHOM (PU3UIECKON MOJCIHIO

C HCTIOIb30BAaHUEM OCHOBHBIX (DOPMYIT
KUHEMAaTHKHU.

[TocTpoenue u anau3 rpauKoB
3aBUCUMOCTEH KMHEMAaTUIECKUX
BEJIMYMH OT BPEMEHU

JUTSI PABHOMEPHOTO
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Y MIPaKTUYECKOE IPUMEHEHHE:
CIUIOMETP, IBH)KCHUE CHAPSIOB,
LIEMTHbIE U PEMEHHbIE NIEpelauu

U PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOT 0
JIBUYKEHUS.

Pacno3naBanue pu3nUeCKUX SBJICHUIN
B YUEOHBIX OMBITAX U OKPYKarolen
KU3HU: PABHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JIBIDKEHHUE, CBOOOTHOE MaJICHUE TEJl,
JBU>KEHUE TIO OKPYKHOCTH.

Onucanne MEXaHUYEeCKOro IBUKEHUS
C UCIOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepemMenieHrue, CKOpocTh, YCKOPEHUE.
Pabora B rpynnax npu rjiaHupOBaHUH,
MIPOBEJICHUU U UHTEpHpETallun
pe3yJIbTAaTOB OINBITOB U aHAJIN3E
JOTIOJTHUTENILHBIX UICTOUHUKOB
uH(dOpMAIIH IO TeME

2.2

JlnHaMuKa

[IpuHIUIT OTHOCUTENBHOCTH
INanuies. Ilepssiii 3akoH HproToHAa.
NuepunanbHble CHCTEMBI OTCYETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpPIIO3UIIUM CUJI. BTOpO# 3aK0H

HproTona /11 MmarepuaibHOM TOYKH.

Tperuit 3akoH HeroToHa

JUTSL MaTepUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. IlepBas
KOCMHUYECKAsi CKOPOCTb.

CpaBHEeHHE Macc B3aUMOICHCTBYIOLIUX
TEN.

N3yueHue 3aBUCUMOCTH CUJIbI
YIIPYrocTH OT AedopMallui; CpaBHEHUE
CHWJI TPEHUS MTOKOsI, KaueHUs

U CKOJIbXKECHHSL.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHne dSKCIEpUMEHTA:
UCCJIEIOBaHNE 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAOIITUX

B IIPYKUHE U PE3UNHOBOM 00pasIle,
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Cuna ynpyroctu. 3akoH ['yka.
Bec Temna.

Tpenue. Bunbl Tpenus (mokos,
CKOJIb)KCHHUSI, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuta TpeHUs CKOJIbKEHUS U CHUJIa
TpeHus nokos. Koaddurument
TpeHus. Cuia COnpOTUBIICHUS
MIpU JBUKEHUU TeNa B )KUIKOCTU
WJIM rase.

[locTynarensHOE U BpaljaTelbHOE
JBUKEHHUE aOCOIOTHO TBEPJIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH
BpaieHus. [nedo cumel. Y cioBus
paBHOBECHS TBEPIOTO TENA.
TexHu4eckue yCcTponcTBa

Y MPaAKTUYECKOE TPUMEHEHHE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

OT UX AepopmManuu; U3ydyeHue
JBIDKCHUS OpycKa Mo HaKJIOHHOM
MIJIOCKOCTH; UCCJIEIOBAHUE YCIOBUI
pPaBHOBECHS TBEPAOTO TEJa, UMEIOIIETO
OCh BpalllcHUsI.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOI'O0 ¥ PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBH)KCHUS,
CBOOOIHOTO MaJCHUS T, JBUKCHUS
M0 OKPYXHOCTH Ha OCHOBE 3aKOHOB
HreroToHa, 3aK0Ha BCEMUPHOTO TATOTEHUS.
OOBsiCHEHHE OCHOBHBIX ITPUHIUIIOB
JIEHCTBUS MOJIIMITHUKOB U X
MPaAKTUYECKOTO MPUMEHECHMUS.
OOBsICHEHHE TBUKEHUS UCKYCCTBEHHBIX
CITYTHHKOB.

Pelienrie pacueTHbIX 33124 C SIBHO
3aIaHHON (PU3UYECKON MOJIENBIO

C MCITOJIL30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMYyIT TUHAMUKH.

PacnioznaBanve Gpuznyeckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: UHEPLINS, B3aUMOJICUCTBUE TE.
AHanu3 pU3nYeCcKux NporeccoB

1 SIBJICHUH C UCMOJIb30BaHUEM 3aKOHOB
Y MPUHITMATIOB: 3aKOH BCEMUPHOTO
tarorenus, I, I u Il 3akonsl HeroTOHA,
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MPUHLAI CYNIEPIIO3ULINH CUJI, IPUHIIUIT
PABHOIIPABHOCTH MHEPLUAIBHBIX
CUCTEM OTCYETa

2.3

3aKOHBI COXpaHEHHUS
B MEXaHHKE

NmMnynbc MarepuaibHONU TOYKU
(Tena), cucTeMbl MaTepUAIbHBIX

TOYeK. MIMIyIbC CHIIBI 1 U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPaHEHUS
umnysbca. PeakTuBHOE ABM)KEHUE.

Pa6Gora cuiiel. MOIITHOCTE CUJIBL.
Kunernueckas sHeprus
MaTepUualibHOM TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIrUH.

[TorennmaneHas HEpPrUs.
[TorenimanbHas SHEprus ynpyro
nehOpMUPOBAHHON MPYKUHBI.
[TorennumanbHas SHEPrus Tena
BOJIM3U TTOBEPXHOCTHU 3EMIIH.
IloTeHmnanbHBIE U
HEIMOTEHUHAJIbHBIE CUJIbI. CBS3b
paboThl HEMTOTEHIIUATBHBIX CHIT
C UBMEHEHHUEM MEXaHUYECKOU
DHEPIUMU CUCTEMBI TeJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue
CTOJIKHOBEHHS.

IIpoBeneHNE FKCIEPUMEHTA: U3yYEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCIIEI0BAHNE
CBS13U PabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOU dJHEPIUM Tela

Ha IPUMEPE PACTSKEHUS PE3UHOBOT O
KIyTa.

OneHka abCOIOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemenue pacueTHbIX 337124 C SIBHO
3aTaHHOM (PHU3UYECKON MOJIEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GopMyJ TMHAMUKH U 3aKOHOB
COXPaHCHMUS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha M3Y4YECHHBIE B pa3eie
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKHUE SIBJICHUS.

Onucanue MEXaHUYECKOTO IBHXKECHHUS

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: UMITYJIbC TEJA, KHHETHYECKast
JHEPrus, MOTEHIMAIbHAS SJHEPT U,
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TexHnueckne ycTpoucTaa MexaHu4eckast paboTa, MEXaHUYeCcKas
U [IPAKTUYECKOE IPUMEHEHHUE: MOILHOCTb.

BOJIOMET, KOIIEP, NPYKUHHBIN AHanu3 pU3nYecKux MpoLeccoB
IIACTOJIET, IBUKEHUE PAKET Y SIBJICHUM C UCIIOJIb30BAaHUEM 3aKOHA

COXpaHEHUS! MEXaHUYECKOW SHEPIUH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OOBsicHEHNE OCHOBHBIX ITPUHIIUIIOB
JEUCTBUS U NIPAKTUYECKOIO
NPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TaKHX KaK: BOJOMET, KOIIEP,
IIPYKAUHHBIA [TUCTOJIET.

OOBbsiCHEHHE IBHXKEHHS PAKET C ONOPOi
Ha U3y4CHHbIE PU3NYECKUE BEITUUUHBI
Y 3aKOHBI MEXAHHKHU.

Hcnonp30BaHue Npy MOATOTOBKE
COOOIIIEHNH O TPUMEHEHUH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHUIA

JUIsl TIOUCKA, CTPYKTYypUPOBaHUS,
MHTEPIPETAUU U IIPEICTABICHUS
uH(bOpMAIH, KPUTUIECKUHN aHATTU3
noixyyaeMon nH(popMauu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
VCCIIEOBAHNN 3aBUCHUMOCTEN
($u3nYeCKUX BEITMYHH, TPOBEPKa
IPEIJIOKEHHBIX TUIIOTE3

Hroro no pazneny 18
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Pasznen 3. Mouieky/isipHasi pU3HKa ¥ TEPMOAMHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJIOKEHUSA
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OMBITHOE 00OCHOBAHUE.
bpoyHOBCKOE NBHKEHME.
Hudbdysus. Xapakrep ABUKCHUS

Y B3aMOJEHUCTBUS YaCTHUIL
BelecTsa. Mozenu cTpoeHus ra3os,
AKUJKOCTEW U TBEPABIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mozener. Macca

1 pasmepsl Mmosekyi. KomruecTBo
BemiecTBa. IlocTossHHas ABoraapo.
TennmoBoe paBHOBECHE.
TemmepaTtypa u ee u3MepeHue.
[IIkama remneparyp Llenbcusi.
Mopenb neaabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUY €CKOM
TEOPUH UICATBHOTO rasa.
AOGcommoTHas TeMrepaTypa Kak Mepa
CpEIHEN KUHETUYECKON SHEPTUU
TEIJIOBOTO JBM>KEHHUS YACTHI] Ta3a.
[IIkama Temnepatyp KeabBuna.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Knaneirpona.

3akoH lansToHa. M3ompolieccsl

[IpoBeneHne d3KCIEpUMEHTA:
OIpeIeJICHHE MacChl BO3yXa

B KJIACCHOM KOMHATe Ha OCHOBE
U3MEepeHHil 00beMa KOMHAThI, JaBJICHUS
Y TEMIIEPATYpPbI BO3AyXa B HEW;
MCCJIEIOBAaHNE 3aBUCUMOCTH MEXY
napamMeTpaMu COCTOSTHUSI pa3peKEHHOT O
rasa.

Onenka aOCOIIOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MepeHn PU3NIECKUX
BEJIMYHH.

OOBbsiICHEHME OCHOBHBIX TPUHIIUIIOB
NercTBUI TepMoMeTpa U 6apomeTpa

U YCIIOBHI X 0€301acHOr0o
UCIIOJIb30BAHMS B IIOBCETHEBHOM
KU3HH.

PacnioznaBanve Gpuznyueckux sBICHUN

B yU4€OHBIX OMBITAX U OKPY>KArOIIeH
KU3HU: TUddy3us, OpoyHOBCKOE
JBHKCHUE.

Ornrcanue TEMIOBBIX SBJICHUIM

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIABJICHUE ra3a, TEMIEpaTypa,
CpEIHAS] KHHETUYECKAasl SHEPIUs
Xa0TUYECKOTO IBUKEHUS MOJIEKYIL,
CPEHEKBaAPATUYHAsA CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe mpencrapienue
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHu4eckue yCcTponcTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
TEPMOMETP, OapoOMeETp

MOJIEKYJI.

AHanmu3 pU3NYECKUX MpOIECCOB

U sIBJICHUM ¢ ucmnoab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOU YHEPTUU TEILIOBOIO
JBIDKCHUST MOJIEKYJT ¢ a0COTIOTHOM
TEMIIEPATYPOU.

Perienne pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHOM (PU3UUECKON MOJCIHIO

C UCIOJIb30BAHMEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u dhopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabota B rpymnmnax npu miaHupOBaHUH,
IIPOBEJICHNHU U MHTEPHpPETalnN
PE3yNbTATOB ONBITOB U aHAJIU3E
JOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(dOpMaIIIK IO TEME

3.2

OCHOBBI
TEPMOIMHAMHKHU

10

TepMoarHaMu4deckasi CUCTEMA.
BuyrpenHss sHeprus
TEPMOJUHAMHUYECKOU CUCTEMBI

U CIIOCOOBI €¢ N3MEHCHHS.
KonuuecTBo Tennotsl u padora.
BuyTpeHHsIs 3HEprust 0THOATOMHOTO
HJIcaIbHOro raza. Buasl
TEIIONEPENauM: TEIIONPOBOIHOCTb,
KOHBEKIIHs, U3JIyYEeHUE. Y IeJIbHas
TEIUIOEMKOCTh BELIECTBA.

[IpoBenieHHE 3KCIEPUMEHTA: U3MEPEHUE
yIEIbHON TEMJIOEMKOCTH BELIECTBA.
OreHka aOCOIIOTHBIX M OTHOCUTEIbHBIX
HOrPEUIHOCTEN U3MEPEHUH (PU3NUECKUX
BEJIMYUH.

N3ydenue mojiesneil mapoBoil TypOUHBI,
JIBUTATEII BHYTPEHHET O CropaHus,
PEaKTUBHOI'O JIBUTATEIS.

OOBbsicHEHNE NPUHIIUIIOB JEHCTBUSA

U YCJIOBUHM 0€30MacHOr0 UCIOIb30BaHMS
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KommuecTBo Temnorsl

MIpH TeTIonepeaye.

[Tonsitue 06 aguadbarHoM
npouecce. IlepBbiii 3aK0H
TEPMOJIUHAMHUKH.

[IprumeHenue repBoro 3aKoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.
['paduueckas naTEprpeTaIus
paboThI raza.

BTopoii 3aK0H TEpPMOIUHAMUKH.
HeoGparumocTts npoieccoB

B IIPUPOJIE.

Tennosbie MamuHbL. [IpuHIATIBL
JICUCTBUS TEIJIOBBIX MAIIIHH.
[TpeobpazoBanus IHEPTUH

B TEIUIOBBIX MAIlIMHAX.
Koadduurent nonesnoro aeicrus
TETJIOBOM MAILIUHBL.

Huxn Kapuo u ero koapdunreHt
MOJIE3HOTO JEHCTBUS.
DKOJIOruuecKue mpodIeMbl
TETIJIOOHEPTCTUKH.

TexHuueckue ycTponucTBa

1 TIPAKTUYECKOE TIPUMCHCHHE:
JIBUTATE]Ib BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJWJIBHHUK,
KOHJTUITIOHED

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJOJAWIbHUKA, KOHIUIMOHEPA.
OmnucaHue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIb30BaHUEM
du3NYECKUX BETIMYMH: ABJICHUE Ta3a,
TEeMIepaTypa, KOJIUIECTBO TETIOTHI,
BHYTPEHHsIS DHEPTUs, paboTa rasa.
Pemenne pacueTHbIX 33134 C SIBHO
3aJJaHHOUN (PU3HIECKON MOJCIHIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (HopMyN MOJIEKYJISIPHON (PU3UKH

U TEPMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOI HAa U3YyYEHHBIE B pa3Jiee
«MonexynspHas pusuka

¥ TEPMOJIMHAMUKA)» 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBTICHHSI.

PaGora B rpymnmax npu aHanmse
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(GOpPMAIUH TI0 TEME
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3.3

ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE TTEPEXOABI

[TapooOpa3oBaHue U KOHACHCAIHS.
HcnapeHue u KUMeHUE.
AOGCOIIOTHAS U OTHOCUTEIIbHAS
BJIAKHOCTH BO3ayxa. HaceimeHHbIn
nap. Y nenpHas Temiora
napoo0pazoBaHus. 3aBUCUMOCTh
TEMIIEPATYPHI KUTIEHUS OT TABJICHUSI.
TBepnoe teno. Kpucrammueckue
1 amop(HbIe Tena. AHU30TPOMHS
CBOMCTB KPUCTAJJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuaiusl. [lnaBnenue

Y KpUCTAITU3AMS. Y IeTbHas
TeruioTa TiaBienus. Cyomumanus.
YpaBHeHHE TEIIOBOro OaaHca.
TexHuueckue ycTporucTBa

Y MPaKTUYECKOE TPUMEHEHHUE:!
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MarepuajioB, B TOM YHCIIE
HaHOMAaTEPUAJIOB,

Y HAaHOTEXHOJIOTU U

[TpoBeneHne SKCIEPUMEHTA: H3MEPCHHE
OTHOCHUTEJIbHON BIIAXKHOCTH BO3/1yXa.
Orenka aOCOIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEPEHUM (PU3NIECKUX
BCJIMYHH.

N3ydeHne cBOMCTB HACHIICHHBIX
apoB, CIOCOOOB U3MEpPEHUs
BJIQXKHOCTH.

Hab6nronenue kumnenus

IIPY TIOHMYKEHHOM JIaBJICHUH,
HarpeBaHUs W TUIABJICHUS
KPUCTALUTUICCKOTO BEIIECTRA.
OObsicHEHNE MPUHIIUIIOB JIEHCTBUS

U yCIIOBHI 0€30MMacHOT0 UCTIOIb30BaAHUS
B MTOBCEIHEBHOM KM3HU TUTPOMETPA,
MICUXPOMETPA, KATTOPUMETPA.

V3ydeHune TeXHOIOTHI TIOTydeHUs
COBPEMCHHBIX MaTEPHUAJIOB, B TOM YHCJIC
HAaHOMAaTepUasoB.

Perienne pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHON (PU3HIECKON MOJCITHIO

C UCTIOJTb30BAaHUEM YPaBHCHUS
TEIJIOBOrO OanaHca.

Pemenvie kauecTBEHHBIX 3a/1a4

C OIOPOM HA U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SIBIICHUSA 110 TEME.
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Pacnio3naBanue ¢pu3nyeckux sSBICHUN
B YU4€OHBIX OMBITAX U OKPY>KAIOIIEH
KU3HU: neopmarusi TBEpAbIX Tell,
HarpeBaHue U OXJIAXKICHHE TeT,
W3MEHEHUE arperaTHbIX COCTOSTHUM
BEIIECTBA U OOBICHEHUE WX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanue nHGOPMAITUOHHBIX
TEXHOJIOTUM NI IIOMCKa,
CTPYKTYPHUPOBAHUS, HHTEPIPETALINH
U TIpeJICTaBICHUS WH(POPMAITUHU TIPH
MOJIFOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB MOJICKYJISIPHON (DM3HKH

Y TEPMOJMHAMUKHU B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. diekTpoauHaMuKa
4.1 | DnexkrpocraTuka 10 DnekTpu3anys Tel. Jnektpudeckuil | [IpoBeneHne SKCriepuMeHTa: U3MEepeHHe

3apsan. /IBa Buaa 3JIEKTPUYECKUX
3apsanoB. [IpoBogHuKw,
JIUBJICKTPUKU U MOTYIPOBOJHUKMU.
3aKOH COXpPaHEHUSI INEKTPUUECKOTO
3apsza.

BzaumopericTBue 3apsioB. 3aKOH
Kynona. ToueuHslii 3JIEKTPUYECKUN
3apsl. DNEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
Orenka aOCOMFOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEpPEeHH (PU3NIECKIX
BEJINYMH.

N3yueHue NpuHIUIIOB ACHCTBUS
AJIEKTPOCKOIA, AJIEKTPOMETPA,
KOHJIEHCATOpa.

N3yueHue NpuHIUIIOB AEHCTBUS
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HanpskeHHOCTB 3JIEKTPUYECKOT O
nosist. [IpuHnun cynepnosuuuu
BJICKTPUYECKUX TTOJEr. JIMHUM
HAIIPSKEHHOCTH 3JIEKTPUYECKOTO
TTOJIAL.

Pabota cui 351eKTpoCTaTH4eCcKOro
noJis1. [lorennuan. Pa3HocTts
noTeHuuanoB. [I[poBonHUKH U
IUJIEKTPUKU B
AJEKTPOCTATUYECKOM IOJIE.
JlnanexkTpuyeckass MPOHULAEMOCTb.
DnekTpoeMKocTh. KoHeHcarop.
DIEKTPOEMKOCTh TIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOI 0 KOHJIEHCATOpa.
TexHuueckue ycTporucTBa

Y MIPAKTUYECKOE TPUMEHEHHE:
AJIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3alUTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJICHCATOP, KONUPOBAJIbHBIN
anrapar, CTpyMHBINA IPUHTEP

U yCJIOBHI1 0€30MacHOr0 MPUMEHEHHUS
B IIPaKTUYECKOM JKU3HHU,
KOIHMPOBAJILHOI'O anmapara, CTpyHHOro
OpUHTEPA.

PaccMmoTpenue pusnyeckux o
CHOBAHUU DJIEKTPOCTATUYECKON
3aIUTHI U 3a3eMJICHUS
ANEKTPONpUOOPOB.

Pemenne pacueTHbIX 33134 C SIBHO
3aJaHHOM (PU3UIECKON MOJCIHIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (hOpMYIT PTEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a1a4

C OIIOPOW Ha M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE
SIBJICHUSI DJIEKTPOCTATHKHU.
PacnosnaBanue (hM3nUeCKUX SIBJICHUN
B Y4EOHBIX OMBITAX U OKPYKAFOIICH
YKU3HU: DJIEKTPU3ALIMS Tell,
B3aMMO/JICHCTBUE 3apsAJI0B U OOBICHEHHE
UX Ha OCHOBE 3aKOHOB U (hOpMYIT
AIIEKTPOCTATUKH.

Onrcanue n3y4eHHbIX CBOWCTB
BEIIECTBA U AJIEKTPUUECKHUX SBJICHUN

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: AJIEKTPUUECKUM 3apsi,
HaNPSHYKEHHOCTh AJIEKTPUUYECKOTO OIS,
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MOTEHIMAI, PA3HOCTh TTOTEHIUAJIOB,
AIIEKTPOEMKOCTb.

AHanmu3 pU3NIECKUX MpOIECCOB

U SIBJICHU C UCTIOJIb30BAHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUs ANEKTPUUYECKOro 3apsa,
3akoHa KymoHna.

Pabota B rpynmnax npu ananuse
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(OpMAIMHU U TIOATOTOBKE COOOIIEHUH
O MPOSIBIICHUH 3aKOHOB AJIEKTPOCTATUKH
B OKpY’KaIOIIeH KU3HU U IPUMEHEHUHU
UX B TEXHUKE

4.2

IlocTossHHBIII

ANIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DJIEKTPUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI JIEKTPUUECKOTO
Toka. crounnku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsixenue.

3akoH OMa 1J1s yyacTKa Lenu.
DNEKTPUYECKOE COMTPOTUBIICHHUE.

VY IenbHOE COMPOTUBIICHHE
BeniectBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIaHHOE
COEIMHEHNE MPOBOTHUKOB.

Paborta »nexkTpudyeckoro Toka.
3akoH J[xoyns—Jlena. MoniHocTh
AJIEKTPUYECKOTrO TOKA.

[IpoBeneHre SKCIEpUMEHTAa: U3y4CHUE
CMEIIIAHHOTO COEJIMHEHUS PE3UCTOPOB;
n3mepenne DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHET'0 COIPOTUBIICHNS;
HaOII0ICHHUE DJISKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHu (PU3nIecKux
BEJINYUH.

OObsicHEHNE MPUHIIUIIOB JEHCTBUS

Y YCJIOBHI1 0€30MacHOr0 MPUMEHEHUS
amIiepMeTpa, BOJILTMETPA, peocrara,
HMCTOYHUKOB TOKA,
AJIEKTPOHArpeBaTEIbHbIX U
AIIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIIEKTPOABIKYIIAsl CUJIA U
BHYTPEHHEE COIPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OmMa

JUTSI TIOJTHOM (3aMKHYTOM )
anexTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAasi NPOBOUMOCTD
TBEP/BIX METAJIIOB. 3aBUCUMOCTh
COIPOTHUBIICHHS] METAJIIIOB

OT TEMIIEpaTypHl.
CBepxnpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOcTBeHHAS
Y IIPUMECHAs! TPOBOJAMMOCTD
MOTyNnpoBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.
DNeKTpUYECKU TOK B pacTBOpax
U pacIulaBax 3JIEKTPOJIUTOB.

3JICKTpOJII/ITI/I‘-ICCKa$I Jucconuanus.

DIIEKTPOIH3.
DJIEKTPUYECKUAN TOK B ra3ax.
CaMoCTOsTEeNbHBIN U
HECAMOCTOSITEJIbHBIN pa3psii.
Monnus. [1na3zma.
TexHuyeckue ycTporucTBa

TEPMOMETpA COMPOTUBIICHUS,
BaKyyMHOI'O JM0]1a, TEPMUCTOPOB U
(bOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JUOA0B, raJIbBAHUKH.

Perenue pacueTHbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyi Tembl «IlocTosTHHBIN
DIEKTPUYECKUU TOK.

PacnioznaBanue pusnueckux sBICHUIMA
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HH: JIEKTPUYECKask MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaIIN3 3NEKTPUUECKUX SABICHUN

Y IIPOLIECCOB B LEMSAX MOCTOSIHHOT O
TOKa C UCIIOJIb30BAHUEM 3aKOHOB:
3aKoH OMa, 3aKOHOMEPHOCTH
MIOCJIEIOBATENBHOIO ¥ NApaJLIEIbHOTO
COEIMHEHNS POBOAHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUI

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: JICKTPUUECKUU 3apsiji, CHIIa
TOKa, SJIEKTPUYECKOE HAMPSHKEHUE,
IIEKTPUYECKOE CONPOTUBJIICHUE,
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Y MIPaKTUYECKOE IPUMEHEHUE!
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
VMCTOYHHKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBII 1101, TEPMUCTOPBI

1 (GOTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN JUO/,
raJlbBaHUKa

pa3zHocTh notexHiumanos, I/[C, padora
TOKa, MOIITHOCTh TOKA.
Hcnons3oBanue nH(MOPMAIMOHHBIX
TEXHOJIOTHM JIJIsl IOMCKa,
CTPYKTYpPUPOBAHUS, HUHTEPIIPETAIIUU
U TIpeiCTaBICHUsT UH(POpMAITUU

IIPU TTOATOTOBKE COOOIIICHU I

O MPUMEHEHUH 3aKOHOB ITOCTOSIHHOTO
TOKa B TEXHHUKE M TEXHOJIOTHIX

Hroro 1o pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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11 KJIACC

HanmenoBanue

Ne KommaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3ziesioB U TeM [IporpamMmmHoe conepkaHue

n/m 4acoB o0 y4arommxcs

y4eOHOI0 IpeIMeTa
Paznen 1. diekTpoauHamMuka
1.1 | MarauTtHOe€ noJe. 11 [TocTostHHBIE MarHUTHI. [IpoBenenue 3kcriepuMeHTa: U3y4eHUe

DJeKTpOMarHuTHas
WHTYKITUSI

B3aumopaeincTBre NOCTOSHHBIX
MarHuToB. MarHuTHoe IoJIe.
BekTop MaroHuTHOM MHIYKLIHAH.
[TpuHIIUI CynIepO3ULINU
MarHuTHBIX IToieH. JInnuu
MarHuTHOW MHAYKOnU. KaptuHa
JIMHUM MarHUTHOW MHAYKIIMA MOJIA
ITOCTOSSHHBIX MarHUTOB.
MarsHuTHOE 1oJie TPOBOJHUKA

¢ TokoM. KapTuHa TUHUI UHIYKIIUH
MAarduTHOTO II0JIST JUTMHHOT'O
MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIbLIEBOTI'O ITPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT DpcTeaa.
B3anmoperictBue npoBOTHUKOB

C TOKOM.

Cuna Amnepa, ee MOJ1yib

Y HalpaBJICHHUE.

Cuna Jlopenna, ee MoayJib

Y HampasieHue. /[BuxeHue
3apsSKEHHOW YaCTHIIbI

MAarHUTHOTO IOJIS KaTYIIKH C TOKOM;
UCCJIEIOBAHUE JEHUCTBUS TIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM;
UCCJIEIOBAHNUE SIBJICHUS
AIEKTPOMAarHUTHOW MHIYKLINH.
OneHka a0COIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJIMYMH.

OObsiCHEHUE TIPUHITUIIOB JIEHCTBUS

U yCJIOBUI 0€30MacHOr0 MPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
AIEKTPOMArHUTOB, 3JIEKTPOIBUTATEI,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YaCTHLI,
MUHIYKIIMOHHOM IIEYH.

Pemenne pacueTHsIx 3a1a4

Ha MpUMEHEHUE POPMYI TEMBI
«MarsuTtHOe noje. DIeKTPOMarHuTHas
WHTYKIUSD.

Pelenne kauecTBEHHBIX 3a/1a4

C OIOPOW HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKUE
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B OJHOPOAHOM MarHUTHOM IOJIE.
Pa6ora cumnsr Jlopenna.

SIBneHne ANEKTPOMArHUTHOU
nHaykuuu. [lotok BekTopa
MarHUTHOW WHIYKIIHHU.
DNEeKTpOABHKYILAs CHJIa MHIYKLUH.
3aKOH AJIEKTPOMarHuTHON
nHaykunu Papanes.

Buxpeoe anekrprueckoe noie.
DIIEKTPOABUKYIIAsl CUJIA UHTYKLIUH
B [IPOBOJIHUKE, IBUKYILIEMCS
MIOCTYNATENBHO B OJTHOPOJIHOM
MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTG. SIBIEHUE
CaMOMHIYKIHAH. DJIEKTPOABUKYILIAs
CHJIa CAMOMHIYKIUY.

DHeprus MarHuTHOTO TOJISI KaTyIIKU
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHuueckue ycTporucTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHlI,
AJIEKTPOMArHUTHI,
AJIEKTPOABUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII,
MHIYKIIUOHHAS TeYb

SIBJICHUSI TeMbl «MarauTHoe moJie.
DJIEKTPOMAarHuTHAsE UHIYKIHAS.
Ornpezenenue HanpaBiIeHUs BEKTOpa
WH]JIYKIIMM MarHUTHOTO MOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cuiibl JIopeHna.

Pacno3naBanue pu3nM4eCKUX SBICHUN
B Y4E€OHBIX OMBITAX M OKPYKAIOIEH
U3HU: B3aUMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAasE UHAYKIUSA,
NENCTBHE MAarHUTHOTIO IO Ha
MIPOBOJIHUK C TOKOM U JIBHXKYITUKCS
3aps.

AHanuM3 3JIEKTPOMAarHUTHBIX SABICHUN
C UCMOJb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHON WHYKIIUH.
Onucanue n3y4eHHbIX CBOMCTB
BEILIECTB M 3JIEKTPOMAarHUTHBIX
SBJICHUH C UCIIOIb30BAHUEM
(U3UYECKUX BETUYUH: WHITYKITUS
MAarHuTHOTO MOJIsl, cujla AMnepa, cuiia
JlopeH1ia, ”HAYKTUBHOCTD KaTYILKH,
AHEPIUs AIEKTPUYECKOrO U MArHUTHOTO
MoJjen

Hroro no pazneny

11
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Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHnueckue
U DJICKTPOMarHUTHHIE
KoJICOaHU S

KonebarenpHas cucrema.
CB0oOOHBIE MEXaHUYECKUE
koseOanus. ["'apmonnueckue
koneOanus. [lepuon, yacTora,
amMIuIuTyaa 1 pasza KoneOaHui.
[IpyXMHHBIN MasATHUK.
MaremMatnyeckui MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosiebanuit. [IpeBparenue sHepruu
IpU TaPMOHUYECKHUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B UACATLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUs
ME¥XK]ly MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH
COXPAHEHHUSI YIHEPTUH B UICATBHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencraBieHne 0 3aTyXarOIUX
Kosie0aHusxX. BeIHYKIeHHbIE
MEXaHUYeCKUE KOIeOaHusl.
Pe3onanc. BeiHyXk1eHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.
IlepeMeHHBII TOK.
Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanne napameTpoB
KoJieOaTeIbHON CUCTEMBI — MEPHOJIA,
YaCTOThI, AMIUIATY IBI U (ha3bl
KoseOaHuii (MPy>KUHHBIN

W/UITM MaTEMaTUIECKUM MASTHHK).
Habmronenwne 3aTyxaromux Koie0aHuu.
HccnenoBanue CBOMCTB BbIHYKIEHHBIX
KOJIeOaHUH.

Habmonenue pe3onanca.

[IpoBeneHue FKCEpUMEHTA:
MCCJIEeI0BaHNUE 3aBUCUMOCTH NIepuoa
MaJlbIX KoJieOaHU Tpy3a HA HUTH

OT JUTMHBI HUTH U MACChI TPY3a;
MCCIIEeI0BaHUE NTEPEMEHHOT 0 TOKA

B LIETH U3 MOCIEA0BATEIBHO
COCTMHEHHBIX KOHJICHCATOPA, KaTYIITKA
U PE3UCTOpA.

Onenka a0COJIIOTHBIX M OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEepeHU (PU3NIEeCcKux
BEJIMYMH.

OObsicHEeHUE TIPUHIIUIIOB JIEHCTBUS

Y yCJIOBUI 0€30MacHOr0 MPUMEHEHHS
AIEKTPUYECKOI0 3BOHKA, T€HEpaTopa
MEPEMEHHOIO TOKA, TUHHUI
AJIeKTponepeaay.

Pemenue pacueTHbIX 3a/1a4 ¢ SIBHO
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MoOnIHOCTh NEPEMEHHOIO TOKA.
AMIUTMTYJHOE U ACHCTBYIOIIEE

S3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA.

Tpauchopmarop. [IpousBoactso,
nepenaya u norpediieHue
AJIEKTPUYECKOU IHEPIUU.
DKOJIOTUYECKHE PUCKH

ITpU IIPOU3BOACTBE DJICKTPOOHECPIUU.

KynbTrypa ucnons3oBanus
BJIEKTPOIHEPTUH B MTOBCEAHEBHOMN
KU3HU.

TexHnueckne ycTponcTBa

U NIPAaKTUYECKOE IPUMEHEHHUE:
JJIEKTPUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
aJIeKTponepenay

3aJIaHHOM (PU3UYECKON MOENbIO

C UCMOJb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyII, ONTUCHIBAIOIIIUX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Onucanne MEXaHUYECKUX

M DJIEKTPOMArHUTHBIX KOJIeOaHMi

C MCIIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: TIEPUO ¥ 4aCTOTa
KosieOaHuii, aMrnTyna u ¢asza
KoJieOaHUiA, 3aps]T U CUjla TOKa

B TAPMOHUYECKUX DJIEKTPOMArHATHBIX
KoJIeOaHHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPO HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIITNE
MEXaHHUYCCKHE U DJICKTPOMarHUTHBIC
KoJieOaHus.

Pabora B rpymnmnax npu riaHupOBaHUH,
IPOBEICHUN U UHTEPIIPETAIIUN
PE3yJIBTaTOB OMBITOB, U aHAJIHM3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(pOpMaIK 10 TeEME

2.2

MexaHnueckue
Y JIEKTPOMAarHUTHbBIE
BOJTHBI

MexaHn4eckue BOJIHBI, YCIOBUS
pacnipoctpanenus. [lepuoz.
CKOpOCTh pacpoCTpaHEHUs

Y JUIMHA BONHBL. [lorepedynsie

N3ydyenue oOpa3zoBaHus

Y PacIpoCTPaHEHUs TOTEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
HabGmonenue orpaxkenus
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Y TIPOJIOITLHEIC BOJTHBI.
WNuTtepdepentus u audpaxius
MEXaHUYECKUX BOJTH.

3Byk. CKOpOCTh 3BYKa. [ pOMKOCTH
3Byka. Beicora ToHa. TemOp 3ByKa.
DIEeKTPOMArHUTHBIE BOJIHEI.
VYcaoBust u3nydeHus
AIEKTPOMArHUTHBIX BOJIH. B3anmHuas
opueHTauus BeKTopoB E, B,

U B 3JICKTPOMAarHuTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaKeHUE, MPEIIOMIICHNE,
noJIIpu3anus, TUQPpaKius,
unTepdepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ikana »IeKTpOMarHUTHBIX BOJIH.
[TpumeHeHne 3IeKTpOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIUIIBI paANOCBSI3U

u TeneBusieHus. Paguonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHNE
OKPYKarolIen Cpebl.
TexHuueckue ycTponucTBa

1 TIPAKTUYECKOE TIPUMCHCHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBas JUArHOCTHKA

B TEXHHUKE U MEIUIIMHE, pajap,

U TIpeIoMJICHUsI, THTEphEPEHIIUN

1 1udpaKiii MEXaHUYECKUX BOJTH.
Habmronenue cBsizu rpOMKOCTH 3BYKa
Y BBICOTHI TOHA C aMIUIUTY01

Y 4acTOTOM KoJIeOaHUM, 3BYKOBOT'O
pe30HaHca.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MpEeJIOMJICHHE, MOJISIPU3ALIUS,
audpakius, “HTepPEePeHIIHSL.
N3ydenune ycnoBuil U3Iy4yeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTauuu BekTopoB E, B, v

B DJICKTPOMAarHUTHOU BOJIHE.
N3yuenue npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBsiCHEHUE TPUHIUIIOB JICUCTBUS

U YCJIOBHI 0€30MMacHOro NPUMEHEHUS
MY3bIKAJIBHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJIUIINHE, pajapa,
paguonpueMHUKA, TEICBU30Pa,
aHTeHHbI, Tenepona, CBU-neun.
Pemienne pacueTHbIX U KaUECTBEHHBIX
3a/1a4 ¢ ONOPOM Ha W3YUYECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMKCHIBAIOLINE
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PaarOIIPUEMHUK, TEIIEBU30P,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHEHHE MEXaHUYECKHUX
Y DJIEKTPOMAarHUTHBIX BOJIH.
Hcnonbp3oBaHue HHPOPMALIMOHHBIX
TEXHOJIOTUM JIJIs1 TOUCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETALUU

U TIpe/icTaBieHusl nH(popMauu

IpY OJATOTOBKE COOOIIEHUI

00 MCHOIb30BaHUM JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactre B ITMCKyCCUU

00 AIEKTPOMarHUTHOM 3arps3HEHUU
OKPYKarolen Cpepl.

PaGora B rpymmnax npu mjiaHupOBaHUH,
IIPOBEJICHNN U NHTEPIPETALNN
PE3YJIBTATOB ONBITOB U aHAIM3E
JIOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(pOpMaIK 1o TeMe

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMonMHEHHOE pacIPOCTPAHEHUE
CBETa B OIHOPOAHOM cpexe. Jlyu
cBeTa. TOYeUHbIM HCTOYHHUK CBETA.
OtpaxxeHue cBeta. 3aKOHBI
otpaxeHus ceera. [loctpoenue
M300paKEHUH B IJIOCKOM 3€pKaJe.
[Ipenomiienune cBeta. 3aKOHBI
MpeioMJIeHHs cBeTa. AOCOTIOTHBIN
rokasaressb npenomienus. [lonnoe

N3yuenue siBIEHUS TTOJTHOTO
BHYTPEHHET'O OTPaXKEHUs, €r0
IPUMEHEHUS B CBETOBOJIE.

N3ydyenue moaenern MUKpPOCKONa,
TEJIECKOIIa.

[Tonydyenue cniekTpa ¢ TOMOIIBIO
MPU3MBI U TUPPAKIIMOHHON PEIIETKH.
N3mepenne nmokazarens mperoMIICHUS
CTEKJIA.

HccnenoBanue cBONCTB M300pasKeHUIMA
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BHYTpPEHHEE OTpakKeHUE.
[IpenenbHbIN yroJ MoIHOro
BHYTPEHHET'0 OTPaKEHUS.
Jucnepcus ceera. CI0XKHBIN COCTaB
Oenoro ceeta. Llper.

Cobwuparolue 1 paccenBaroIIne
mH3bl. ToHKas nuH3a. POKyCHOE
PAcCTOSIHUE U ONTHYECKas CHUJIA
TOHKOU JnH3bL. [locTpoeHue
M300paKeHU B COOMPAIOIINX

U pacceuBaronux guH3ax. ®opmyna
TOHKOM JIMH3EI. Y BEJIMUCHHUE,
JTaBaeMo€ JIMH30M.

[Ipenensr npuMeHUMOCTH
F€OMETPUUYECKOU ONTHUKH.

BonnoBas ontuka. Matepdepennus
cBera. KorepeHTHbBIC HCTOYHUKH.
VcnoBust HaOIIOAEHUS

MaKCUMYyMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuus csera. {udpakunonnas
penieTka. Y ciioBue HaOIIOACHUS
[JIABHBIX MAKCHUMYMOB MPHU MMaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha JUGPAKIIMOHHYIO PEUIETKY.

B JINH3AaX.

OObsicCHEHUE TIPUHIIUIIOB JIEHCTBUS

U yCIIOBUI 6€30MacHOr0 MPUMEHEHHS
OYKOB, JIyIIbI, (poTOArIapara,
MIPOEKIIMOHHOTIO arnrapara,
MUKPOCKOIA, TeJIECKOIa, BOJIOKOHHOM
ONTUKH, TUPPAKIIMOHHON PEIIETKH,
NOJISIPOU/IA.

Pelienne pacueTHbIX 3a/1a4 € SBHO
3aJJaHHOMN (PU3UIECKON MOJEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYII FeOMETPUYECKON
ONTHUKH.

[TocTpoenue u onucanue U300paKeHUs,
CO37aBAEMOr0 TUIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Paccmotpenue nipenenon
MIPUMEHUMOCTH T€OMETPUUECKOM
OITHUKH.

Pacno3naBanue Gpu3nM4ecKuxX SBICHUN
B ONBITaX U OKPYKAIOMICH KU3HU:
MPSAMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPETOMIICHUE,
UHTEepPEepeHLNs, TUPPaKIIUI

U TOJISIpU3alusl CBETa, JUCIIEPCUs
CBETA.
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[Tonsipusanus ceera.

TexHuyeckue ycTporucTsa

Y MPAKTUYECKOE MPUMEHECHHUE:
OYKH, JIyma, (hoToanmapar,
NPOEKUMOHHBIN arapar,
MMKPOCKOI, TEJIECKOM, BOJOKOHHAS
OINTHKA, TU(PPAKIMOHHAS PEUIETKA,
IIOJISIPOU]L

N3yuyenne ycnoBuii HaOMOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEPHEPEHIITMOHHON KapTUHE
OT IBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

VciioBue HAOIIOACHUS TTIAaBHBIX
MAaKCUMYMOB ITpU NaJICHUH
MOHOXPOMAaTHUYECKOTO CBETA

Ha TU(PPaKIMOHHYIO PEIIETKY.
AHanm3 ONTUYECKUX SBICHUN

C UCIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO PaCpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI MPEJIOMJIEHUS CBETA.
Onucanue oNTUYECKUX SABICHUIN

C CTOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: (POKYCHOE PACCTOSIHUE

Y ONITUYECKas Cuja JIMH3bI

Hroro no pazneny

24

Pa3znen 3. OcHOBBI cienMAJILHON TeOPUN OTHOCUTEIbHOCTH (Hajee — CTO)

3.1

OCHOBBI CIIEUATILHON
TeOpuHn
OTHOCHUTEJILHOCTH

4

['panuel npUMEHUMOCTH
KJIaCCUYECKON MEXaHUKH.
[TocTynarsl criennaIbHOW TEOPUHU
OTHOCUTEJIHOCTH: MHBAPUAHTHOCTH
MOJTyJIsl CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH
OHHIITEHHA.

Pelienne kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YYEHHBIE TOCTYJAThI
CTO.

Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUH JIJIs1 TTIOUCKA,
CTPYKTYpPUPOBAHMUSI, UHTEPIIPETALIUN
U TIpe/icTaBlieHus1 HpopMaIuu
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OTHOCUTETBHOCTH
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHU M COKPALEHUE JIJTUHBI.
DHeprus 1 UMIYJIbC
PEJIATUBUCTCKON YaCTHIIBI.
CBs13b Macchl C YHEPrUeu

U UMITYJILCOM PEISTUBUCTCKON
YaCTHUI[bl. DHEPTUsl MOKOS

MIPU TTOATOTOBKE COOOIICHUM
0 rpaHUIlax MPUMEHUMOCTH
KJIaCCUYECKON MEXaHUKHU U OCHOBAX

CTO

Hroro no pazneny

Pa3nen 4. KBanTtoBas pusuka

4.1

DJeMeHThl KBAHTOBOM
OITHUKH

®otonbl. Popmyia [Inanka cBs3u
sHEpruu (PoToHA € €ro YacToTOMH.
DHeprus U UMNyJbsc PoToHa.
OTKpBITHE U UCCIIEIOBAHUE
dotoaddekra. OnpITH

A.T'. CroneroBa. 3aKOHBI
dotorpdekra. YpaBHeHue
Oitamreitna st hotodrdpdekra.
«Kpacnas rpanuna» dporodddexra.
JlaBnenne cBeta. OMBITHI

IL.H. JIeGenena.

XUMHYECKOE JIECTBHUE CBETA.
TexHnueckne ycTpoucTaa

U TIPaKTUYECKOE TPUMEHEHHE:
dboToreMeHT, POTOATUHK,
coJlHeuHas Oarapesi, CBETOIHOT

Hab6monenne ¢poroaddexra

Ha YCTaHOBKE C IIMHKOBOW MJIACTUHOM.
HccnenoBanue 3aK0HOB BHEIIHETO
dboTtodrddekra.

OObsicCHEHNE OCHOBHBIX MTPUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (oTodjIeMeHT, (hOTO/IaTUUK,
coJIHeuHasl 6aTtapest, CBETOANO/T;

U YCJIOBHI MX O€3011acHOTO
MPUMEHEHUS B MPAKTUYECKON KU3HH.
Pemenue pacueTHBIX 3a/1a4 ¢ SIBHO
3aJJaHHOM (PU3UIECKON MOJCIHIO

C MICTIOJTb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT KBAaHTOBOM OINTHUKH.
Pelenne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU KBAaHTOBOU OMTHKH.
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Pacno3naBanue pu3nuecKux sBICHUN

B YU4E€OHBIX OMBITAX:
botornexTpuueckuit 3pPexT, cBeToBOE
JIaBJICHUE.

Onucanye N3y4eHHBIX KBAHTOBBIX
SIBJICHUU U ITPOLIECCOB

C UCMOJb30BaHUEM (PU3UYECKHUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, IJTUHA BOJIHBI M YaCTOTa CBETA,
SHEPTHs U UMITYJbC (OTOHA

4.2

Crpoenue atoma

Moaens atoma Tomcona. ONBITEL
Pezepdopna no paccesHuto
a-dyactull. [manerapuas monens
aroma. [loctynarsl bopa.
Nznydyenue u nornomieHrue GoToHOB
IIpY MEPEXOE aTOMa C OJHOTO
YPOBHSI DHEPIUU HA Apyrou. Busl
cnekTpoB. CIEeKTp ypOBHEN SHEPIUU
aToma BOJOpOJA.

Bomnosbie cBoiicTBa yacTull. BoiaHBI
ne bpoiina. KopnyckysipHo-
BOJIHOBOM yaJli3M.

CnoHTaHHOE U BBIHYXJICHHOE
W3JTy4YCHHUE.

TexHuueckue ycTponucTBa

Y MPAKTUYECKOE MPUMEHECHHUE:
CIIEKTpaJIbHbIN AHAJIU3

N3ydenue monenu omnbita Pezepdopna.
IIpoBeneHne dkcriepuMeHTa

10 HAOJIIOJIEHUIO JIMHEWYATOro CIEKTPA.
OneHnka a0CONIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3yuenne monenn atoma: TomcoHa,
IJTAHETAPHOW MOJEIN aTOMa, MOAEIN
aroma bopa.

N3ydeHune ciekTpa ypoBHEN SHEPIUU
aToMa Bojioposa. OObsiCHEeHUE
IIPUHIUATIOB JICMCTBUS U YCIOBUM
0€30MMacHOro NPUMEHEHHUS
CIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pemienne kauecTBEHHBIX 3a1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
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(cekTpockoIt), Ja3ep, KBAHTOBBII
KOMIIBIOTEP

3aKOHOMEPHOCTH U (PU3NYECKHE
ABJICHUSA 110 TeMe «CTpOEHUE aTOMay.
PacnioznaBanuie pu3nyeckux sBJICHUN
B yU4€OHBIX ONBITAaX: BOSHUKHOBEHUE
JIMHENYATOr O CIIEKTPA U3JIYYECHHUS.
AHann3 KBaHTOBBIX ITPOIECCOB

Y SIBJICHUU C UCIIOJIb30BaHUEM
noctynaroB bopa

4.3

ATOMHOE 51O

OKCIEepUMEHTHI, JOKa3bIBAIOLIUE
CJI0)KHOCTh CTPOCHHUS sI/Ipa.
OTKpBITHE PAAOAKTUBHOCTH.
Oneitel Pesepdopaa

IO OTPEJICTICHUIO COCTaBa
PaANOAKTUBHOTO U3JTYYCHUS.
CnoiicTBa anbpa-, 6era-,
ramMmma-u3nydeHus. Brnusaue
PaIMOAKTUBHOCTH HA JKUBBIC
OpPTraHU3MBI.

OTkppITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eiizenbepra-MBanenko.

3apsn siapa. MaccoBoe 4ucio sapa.
Nzotomnsl.

Anbda-pacnaa. IIEKTPOHHBII

Y TO3UTPOHHBIN OeTa-pacna.
['amma-uznyyenue. 3akoH
PaJIMOAKTHUBHOTO pacIiaja.

N3yuyeHne 3KCrepuMeHTOB,
JIOKa3bIBAIOIINX CI0KHOCTh CTPOCHHUS
aTOMHOTO SiIpa.

HccnenoBanue TpeKOB 4acTUIL

(10 roTOBBIM (poTOrpadusim).
N3ydyeHue siaepHbIX CUIl, SIAEPHBIX
peakuii CUHTE3a U pacrnaja,
TEPMOSIIEPHOT O CUHTE3A.

N3yuenne HyKJIOHHOM MOJENH sA1pa
['eitzen6epra-MBaneHko.

OObsicHEeHUE yCTpOWCTBA

Y IPUMEHEHUS I03UMETPA, KaMEpPBI
BunbcoHna, ssAepHOro peakTopa,
aTOMHOM OOMOBL.

Pemenue 3amau ¢ onopoii

Ha MOJyYEHHbIC 3HaHUS, B T.4. O 3apsJie
Y MacCOBOM YHCIIE sJIpa.
Pacno3naBanue ¢pu3nvecKkux sBiICHUN
B YUE€OHBIX OMBITAX U B OKpYKaroIeh
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DHEprus CBSI3U HYKJIOHOB B SIJIpE.
SlnepHbie CUJIBL.

Hedekt maccol siapa.

Snepuble peaknuu. Jlenenue

Y CHUHTE3 SAEp.

S nepusbiit peaktop. TepmosinepHbIn
cuntes. [IpobieMbl U mepcneKTUBbI
SAJIEPHON SHEPIETUKH.
DKOJIOTMYECKHUE aCHEKTHI SIEPHOI
SHEPreTHUKH.

DnieMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTPOHA.

Mertonbl HabJIOIEHUS

Y PETUCTPALMU DJIEMEHTAPHBIX
YacTHll.

DyH1aMEeHTaJIbHbIE
B3auMojielicTBUA. EquHCTBO
(du3nuecKol KapTUHBI MUPA.
TexHn4yeckrue yCcTpomncTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
JO3UMETP, Kamepa BusnbcoHa,
SIEPHBIA PEaKTop, aToMHasi bomba

YKA3HU: €CTECTBEHHAS! U UCKYCCTBEHHAS
PalMOAKTUBHOCTb.

Onucanue KBaHTOBBIX SIBJICHUU

Y IPOIIECCOB C UCITOJIb30BaHUEM
(hU3UYECKUX BEIMYUH: TIEPUO/T
MoJaypacnana, SHEPrusi CBSI3U aTOMHBIX
snep, AeeKT Macchl sapa.

AHaNMu3 MpoueccoB U SIBICHUIN

C MCHOJb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPAaHEHHUSI MACCOBOT'O YHCIIA,
nocryJiartel bopa, 3aKoH
PalMOAaKTUBHOT'O pacriaia.

VYyacrtue B paboTe KPyriaoro croia
«DyH1aMEHTaJIbHBIE B3aUMOICCTBUSI.
EnuncTBO (Drznyeckoi KapTUHBI MUPAY.
Hcnons3oBanue nHPpOpMaIMOHHBIX
TEXHOJIOTUM JJIs ITOMCKA,
CTPYKTYPUPOBAHUs, UHTEPIIPETALUN

W TIpesicTaBieHusT nHpopMaIuu

MIPU MTOATOTOBKE COOOIICHUM

O IPUMEHEHNUH 3aKOHOB KBAaHTOBOM
(bU3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTHYECKHUX ACTIEKTaX SICPHOU
SHEPTETUKU

Hroro no pazneny

15
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Pa3zgeua S. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

5.1

DJIEMEHTHI
aCTPOHOMUH
U acTpodHU3HUKU

7

DTarbl pa3BUTUS ACTPOHOMUM.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYCHUE aCTPOHOMHUH.

Bupg 3Be3nnoro neba. Co3sesgus,
SIPKUE 3BE3/IbI, TUTAHETHI, UX
BUIMMOE JIBH)KEHUE.

ConHeuHnas cucreMa.

Comniie. CojlHeUHast aKTUBHOCTb.

Ncrounuk sneprun ConHIA U 3BE3/I.

3Be3/bI, UX OCHOBHBIC
XapaKTepUCTUKH. Jlnarpamma
«CTIEKTPaJIbHBIN KJIACC —
CBETHUMOCTEY. 3Be3/IbI TJIaBHOM
MMOCJICIOBATEILHOCTH. 3aBUCHUMOCTD
«Macca — CBEeTUMOCTBY IS 3BE3]1
I'JIaBHOM ITOCJICOBATEIHLHOCTH.
BnyrpenHee crpoeHune 3Be3.
CoBpemMeHHbIE TPEACTABICHUS

O MPOUCXOKICHUN U DBOJIIOLINU
CoiHna u 3Be3[. DJTalbl )KU3HU
3BE3I.

Mueunsiit [lyts — Hama I amakTuka.
ITonoxxenne n nBukenue CoHIIA

B 'amakTuke. THIIBI TaIaKkTHK.
PanuoranakTuku v KBazaphbl.
UepHbie ABIPHI B siApax rajlakTUK.

IToxroroBka cooOIeHUA 00 dTanax
Pa3BUTHUSL aCTPOHOMUU, O IPUKIIATHOM
1 MUPOBO33PEHUYECKOM 3HAUEHUU
ACTPOHOMMH, O METO/IaX MOIYYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITHUSIX B COBPEMEHHOU
aCTPOHOMMH.

N3yyeHne coBpeMEHHBIX
NPEACTABICHUN O TPOUCXOKICHUN

u sBoonny CoNHIIA U 3BE3/I.
N3ydenune TUNIOB rajnakTUK,
paavorajiakTUK U KBa3apos.
N3yuyenne nBuxeHrss HEOSCHBIX TEM,
ABOJIIOLMH 3Be3] M BceneHnHo,
[IPOLECCOB, MPOUCXOISIINX B 3BE3/1aX,
B 3B€3/IHBIX CUCTEMAX,

B MEKTAIAKTUYECKOU CPEJIE,
MacITabHON CTPYKTYphl BeeneHHoiA.
OO0BsicHeHHe paciupenus BeenenHon
Ha OCHOBE 3aKoHa Xa0o0u1a.
[ToarotoBka K 006CYXIECHUIO
HEpEIIEHHBIX MPOOJIEM aCTPOHOMHUH.
[TpoBenenue HaOm0OICHUI
HEBOOPYKEHHBIM TJ1a30M

C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM 1JI ONIpEACIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa061a.
Pazberanue ramaktuk. Teopus
bosneioro B3peiBa. PenkroBoe
W3JTy4YCHHUE.

MacirabHas CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemiennbie mpo6iembl

MTOJIOKCHUS HEOCCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiaymapus

U SIPKH€ 3BE3IbI.

ITpoBenenue HabMOACHUHN B TEIECKOII
Jlynsl, mnaner, Mieunoro IlyTu.
YuyacTtue B IMCKYCCUM O HEPEIIEHHBIX
npo0semMax aCTPOHOMHUH

aCTPOHOMUU
Hroro mo pasaeny 7
Paznen 6. O6o0miaoiee noBTopeHmne
6.1 | O6oOmiaromiee 4 O0001IeHE U CUCTEMATU3AIIHS VYyactue B TUCKYCCUU O PO (HU3UKH
MTOBTOPEHUE COJICpPKaHMsI pa3IelioB Kypca 1 aCTPOHOMMH B Pa3JIMUHBIX cepax

«Mexanuka», «MonekyisapHas
dusnKa U TepMOAMHAMUKA,
«InexTpoauHamukay, «Konedanus
Y BOJIHBD), «OCHOBBI CITEIMAIBHOM
TEOPUH OTHOCUTEIIBHOCTH,
«KBanToBas pusnkay, « JIeMEHTHI
aCTPOHOMUU U aCTPOYUZUKIY.
Ponb ¢usuku u actpoHomMun

B DKOHOMHUYECKOM,
TEXHOJOTMYECKOM, COLIMAJIbHOM

U ATUYECKOM cepax NeaTeTbHOCTH
YeJI0BEKa, POJIb U MECTO (PU3UKHU

Y ACTPOHOMMH B COBPEMEHHOMN
Hay4YHOU KapTUHE MUpPa, 3HAYCHUE

JIESITSIIBHOCTH YEJIOBEKA.
ITonroroBka cooOIEHUI O MECTE
(buznyecKol KapTUHBI MUpa B Py
COBPEMEHHBIX MPEICTaBICHUMN

0 MpUpPOJIE.

BrinmonHenre yueOHBIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MMOHSATHN, (PU3UIECKUX
BEJIMYMH M 3aKOHOB Kypca (pu3uku
10-11 knaccos
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OIHMCATEILHOM,
CUCTEMAaTU3HPYIOLIEH,
O0O0BSCHUTETTHLHOM

Y TIPOTHOCTUYECKON (DYHKITHIA
(duznueckoi Teopum,

poJIb PU3MUECKOMN TEOpUH

B ()OPMUPOBAHUH TIPEICTABICHUIN
0 (hu3MUecKoil KapTUHE MUPA, MECTO
(du3nyeckoi KapTUHBI MUPA

B 00ILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABJIECHUAN O IPUPOJE

Htoro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHMUS
OCHOBHOI OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJJHEI'O OBIIET'O
OBPA3OBAHUSA U DJIEMEHTOB COAEPKAHUSA 110 PUSUKE

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KadecTBa 0Opa3OBaHMUS
UCIIOJIb3YETCs MepedeHb (KOAU(PUKATOp) pachpeesIeHHbIX M0 KJaccaM MPOBEPSEMbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW MpOrpamMMbl

cpeaHero ooiero 0opa3oBaHus U JJIEMEHTOB COJIEPXKaHMS IO (PU3HMKe.

10 KJIACC
IIpoBepsiemble TPeOOBaHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa30BaTeIbHOI
MPOrpaMmbl
Kon [IpoBepsieMble TpeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
IPOBEPSEMOTO o0pa30BaTeIbHOM MPOTrPaMMBbI CPETHETO O0IIEro 00pa30BaHUs
pe3ynbTara
10.1 JleMoHCTpUpOBaTh Ha MpUMEpax pojb U MecTo  (pusuku
B (pOpMUPOBAHNH COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B TPAKTUYECKON AEATEIbHOCTH
JOEN
10.2 Y4uTHIBaTH TPAHUIIBI MPUMEHEHUS U3YICHHBIX (PU3MUECKUX MOICIICH:
MaTepHalibHas TOYKa, MHEpIMadbHAs CHCTeMa OTCYeTa, aOCOJIOTHO
TBEP/OC TEJI0, UICATBHBIA Ta3; MOJIEIN CTPOCHHS Ta30B, KHIKOCTCH
U TBEPIBIX TEJl, TOUCUHBIA DJIEKTPUUECKUN 3apsii — MPHU PEIICHUU
dbu3znueckux 3aaay
10.3 Pacno3naBarh (¢usnueckue sBieHUS (TIPolLEecChl) U OOBSICHATH HX

Ha OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KUHETHUECKON TEOPHU
CTPOGHHS  BEIIeCTBA U DJEKTPOAMHAMHMKH:  PaBHOMEPHOE
U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE, CBOOOIHOE Ma/IEHHUE
TN, ABM)KCHHE MO OKPYKHOCTH, HHEPIUS, B3aWMOJCWUCTBUE TEII,
mudPy3ust, OpOYHOBCKOE IBUIKEHUE, CTPOEHUE )KUIKOCTEN U TBEPJIBIX
Tel, W3MEHEHHE O00beMa Tel MpH HarpeBaHUU (OXJIAXIACHUN),
TEIUIOBOE paBHOBECHE, HWCIApPEHHE, KOHJICHCALUs, IJaBJICHUE,
KpUCTAJUIM3ALMsI, KWIEHUE, BJIAKHOCTb BO3/AyXa, IOBBIIICHHE
JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEKIY
napaMeTpaMy COCTOSIHHS ra3a B M30IpoLIeccax; 3JIEKTpU3alus Tel,
B3aUMOJICVICTBUE 3apsAI0B
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10.4

OnuceiBaTh MEXaHHYECKOE JABHKCHHE, HCHOIb3yd (U3nMUecKue
BEJIMYUHBI: KOOPAUHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, Cuila, UMIYJbC Tela, KUHETUYeCKas DJHEpPIrus,
NOTEHIMAIbHAs DJHEpPrus, MexaHudeckas paboTa, MeXaHWYecKas
MOILHOCTh; MpPHU ONHUCAHWUU TPABUIBHO TPAKTOBATh (PU3UYECKUMN
CMBIC]T HUCHOJIb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U EIUHULBI,
HaXOAUTh (OPMYJIbl, CBA3BIBAIOIINE TAHHYIO (DU3UUECKYIO BETMUUHY
C APYrMMH BEIMYHHAMU

10.5

OnuchIBaTh U3y4CHHBIC TETIOBBIC CBOWCTBA TEJ U TEIUIOBBIC SIBJIICHUS,
UCIIONIb3YS (PM3MUCCKUE BEJIMYMHBL JaBJICHHE Ta3a, TeMIleparypa,
CpenHsisl KHHETHYEeCKash SHEPrusi XaOTHYECKOTO IBIKCHHS MOJICKYI,
CpEeIHEKBaIpaTUYHAsl CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIIOTHI,
BHYTPEHHsISI DJHeprus, pabora raza, KOIPPHUIMEHT MOJE3HOrO
JCWCTBUSL  TEIUIOBOTO  JIBUTATENS; TPHU OMHCAHUM  TPABHIILHO
TPaKTOBaTh (DU3WYECKHIA CMBICT HCHOIB3YyEMbIX BEIUYHH, WX
00O3HAueHWsT W EIUHHUIBI, HAXOAWTh (OPMYJIBI, CBSI3BIBAIOIINE
TaHHYIO0 (PU3UYECKYIO0 BETMYUHY C IPYTUMHU BEINIHHAM

10.6

OnucelBaTh  M3y4EHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEIIECTBA
U DJIEKTpUYECKHE SBIEHMS (TMPOILECChl), MCNOIb3ysd (U3NUecKue
BEIIMYUHBL:  JJIEKTPUYECKUM  3apsif,  JJIEKTPUYECKOE  II0JIE,
HaIllpSOKEHHOCTh  IOJIA,  NOTEHUMAN, Pa3HOCTb  ITOTEHLHAJIOB;
Opd ONWCAHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUM  CMBICI
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS] W €AUHULBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO PU3NYECKYIO BEIMUUHY C JPYTUMU
BEJIMYMHAMU

10.7

AHAIM3UPOBATh (PU3NYECKHE TMPOIECChl U SABJICHHS, HCHOJb3Ys
bu3nyuecKkre 3aKOHbI U MPUHIUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
u III 3axkonbl HbprOTOHA, 3aKOH COXpAaHEHHUS MEXAHWYECKON JHEPIHUH,
3aKOH COXPAHEHHUS UMITYJIbCA, IPUHIUII CYNEPIIOZULIUN CHUIL, IPUHIIUTL
paBHONpPABHUS HWHEPUHUAIBHBIX CHCTEM OTCYETA; MOJEKYJISPHO-
KMHETHYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHEeld KHHETUYECKOM SHEPrUM TEIUIOBOIO JIBUKECHUS MOJIEKYJI
¢ aOCOJIIOTHOM TeMIIepaTypou, MEePBhIN 3aKOH TEPMOAMHAMUKH;, 3aKOH
COXpaHEHHMs BJIEKTPUUYECKOro 3apsna, 3akoH Kymona; npu 3ToMm
pa3nnyarh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE
BBIpQKEHUE U YCIIOBUS (TPAHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBSCHIT, OCHOBHBIC TPUHIUIIBI JICHCTBUS MAaIlUH, TPHOOPOB
U TEXHUYECKUX YCTPOWCTB; pa3anyaTh YCIOBUS HX O€30MaCHOTO
WCMOJIb30BAHUSA B MIOBCETHEBHOM KU3HU
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10.9

BbINOMHATE 3KCEPUMEHTHI IO UCCIICAOBAHUIO (PU3UYECKUX SIBICHHIA
U TIPOIIECCOB C HMCIOJIb30BAaHUEM NPSAMBIX M KOCBEHHBIX M3MEPEHUIA;
npu 3ToM (QopmynupoBarth mpoOiiemMy (3a7adyy) M TUIOTE3Y
y4e€0HOr0 3KCIEPUMEHTA, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO
000pyI0BaHMs, MPOBOJUTH OMBIT U (HOPMYIHUPOBATH BHIBOIBI

10.10

OcyiecTBisATh TNpsIMbIE W KOCBEHHbIE HM3MEpeHUsi (U3HUECKUX
BEJIMYMH; MPU ITOM BBIOMpPATh ONTHUMAIbHBIA CHOCOO H3MEpPEHUs
Y MCIIOJIb30BaTh U3BECTHBIC METOBI OLICHKH ITOIPELIHOCTEN U3MEPEHNN

10.11

HccnenoBarh 3aBUCHMOCTH MEXIY (PU3NUYECKUMHU BEIMYUHAMHU
C WCIIOJIb30BAaHUEM TMPSMBIX U3MEPEHHI; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBATh PE3yJIbTaThl IOJIYYEHHOW 3aBHCHMOCTH
bu3nuecKknX BETWYWH B BUJIE TAOMUIl M rpadUKOB, JENaTh BBHIBOIBI
0 pe3ybTaTaM MCCIICOBAHUS

10.12

Cobmogath mpaBuwiia 0Oe30MacHOro Tpyda TMpPH  MPOBEACHHUH
UCCIICZIOBAHUNA B paMKax ydeOHOro SKCIepUMEHTa, Y4eOHO-
UCCIIeIOBATEIbCKOW M MPOEKTHOM AESTENbHOCTH C UCIIOJIb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1a0OPATOPHOrO0 0O0PYI0BAHHUS

10.13

Pemate pacuetHble 3a7ja4M C SIBHO 33JJaHHOM (hU3HUYECKON MOJEIbIO,
UCTIONB3Yys (PU3WYECKHEe 3aKOHBI M TPHHITUIIBI, HAa OCHOBE aHAJINA3a
YCIIOBUS 3aJadd  BBIOMpaTh (PU3WYECKYI0 MOJENb, BBIICIATH
dbusnyueckre BETUYMHBI U (POPMYIIbI, HEOOXOAMMBIE IS €€ PeleHus,
IIPOBOIMTH PACUYETHl M OIEHUBATh PEATHLHOCTH TIOJTydEHHOT'O 3HAY CHHUS
(bU3UIECKON BETMYNHBI

10.14

Pemate  kadyecTBeHHBbIE  3aJaud:  BBICTpAaUBAaTh  JIOTMYECKH
HENPOTUBOPEUHBYIO LIEMTOYKY PACCYKIEHUN C OMOPO HAa U3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBICHUS

10.15

Hcnonp3oBaTh MpU pelIEHWH Y4YEOHBIX 3aJad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JJISi TOMCKA, CTPYKTYpUPOBAHUSA,
UHTEPIPETAUU U NPEICTaBICHUsA Yy4EOHOH M HayYHO-TIOMYJISIPHOM
uH(OpMAINH, TOTYYCHHON U3 PAa3NIUYHBIX UCTOUHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOYy4aeMYI0 HH(OPMAIUIO

10.16

[IpuBonuTH mpHUMEPHI BKIIAJAa POCCUMUCKUX U 3apYOCKHBIX YUCHbBIX-
(U3MKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUU

10.17

Hcrnonp3oBaTh TeopeTHUYecKHe 3HAHUSA 10 (U3UKE B TTOBCEIHECBHOM
YKU3HHU 1)1 o0ecriedeHust 0€30MacHOCTH MPH 00paIIeHUH ¢ MpudopaMu
U TEXHUYECKUMU YCTPOMCTBAMH, IS COXpPaHEHUS 370POBbS
U COONIOZICHUSI HOPM JKOJOTHYECKOTO TOBEJCHUS B OKPYKAIOIICH

cpene
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10.18

PaGotath B rpyrire ¢ BHIMOTHEHUEM PA3IMYHBIX COIHATBHBIX POJICH,
IUTAHUPOBATh ~ pabOTy  TPYyNINbl, paAlMOHAIBHO  paclpenelsiTh
00s3aHHOCTU ¥ TUTAHUPOBATh JCSATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJ€KBAaTHO OIICHMBATh BKJIAJ KaXOTO W3 yYaCTHUKOB
TPYIIBI B pEIICHUE pacCMaTPUBAEMON TTPOOITIEMBI

IIpoBepsiemble 3j1eMEHThI CONEPKAHMS

Kon
pasnuena

Kon
MIPOBEPSIEMOTO
3JIEMEHTA

ITpoBepsieMble 3IEMEHTHI COIEPKaHUS

OU3NKA U METO/ZIbI HAYUHOI'O I[TO3HAHUA

1.1

dusnka — HayKa o npupoae. Hayunsle MeTObI TO3HAHUSA
OKpyXaromero mupa. Pomp skcnepumeHTa W TEOpUH
B IIpoOIlecce MO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (U3MYECKUX SBJICHUM W MPOIECCOB.
Hayunbie rumnore3pl. Du3nyeckue 3aKOHBI U TEOPHH.
['paHuiel OPUMEHUMOCTH  (DU3UYECKHX  3aKOHOB.
[Ipunuun coorBercTBUA. Pomb u  Mecto  pusuku
B (h)OpPMHUPOBAHUH COBPEMEHHON HAYYHOU KapTHUHBI MUPA,
B IPAKTUUECKOU AEATEIBLHOCTH JIOAEH

MEXAHHKA

2.1

KNMHEMATUKA

2.1.1

Mexanuueckoe JIBUKEHHE. OTHOCUTENBHOCTD
MEXaHUYECKOT O JBHKEHUS. Cucrema  orcuera.
Tpaextopust

2.1.2

[Tepememienue, CKOpPOCTb (cpenHsas CKOpPOCTb,
MIHOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTephalbHON
TOYKH, HMX NPOEKIHH HA OCH CHCTEMBl KOOpAMHAT.
CrnoxxeHure nepeMeIeHn U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE U PpPaBHOYCKOPEHHOE MPSIMOJUHEHHOE
nBUKeHHe. ['paduku 3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHHUSI, IIyTH U MEPEMEIIECHUS MATEPUAIIBHON TOYKHU
OT BpEMEHU

2.1.4

CBoOogHoe majeHue. Y ckopeHrue cBoOOOHOTO IMaICHHS

2.1.5

KpuBonunerinoe pasmxkeHue. PaBHOMEpHOE JBUMKEHUE
MAaTEpPUANIBHOM TOYKM IO  OKPYKHOCTH.  YTIJOBad
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CKOPOCTb, JHMHEHHas CKopocTh. llepuwox wm wacrora.
LIeHTpOCTPEMUTENBHOE YCKOPEHNE

2.1.6

TexHu4eckne  yCTpOMCTBA:  CHUAOMETD, JBUIKEHHE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIEPENaUn

2.1.7

[Ipaktnueckue  padoThl. M3MepeHue  MTHOBEHHOU
ckopocTH. MccnenoBanue COOTHONIEHUS MEXAY MYTAMM,
IIPOMJICHHBIMU TEJIOM 34 IIOCJIEOBATEIILHBIE pPaBHBIE
IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKECHUH
C HAYAJIbHOM CKOPOCTBIO, pPaBHOM HyJO. HM3yueHue
JBUKCHHSI IIApUKAa B BI3KOW KUIAKOCTH. M3yueHue
JBUYKEHUS TeJia, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JNHAMUKA

2.2.1

[Tpuamun otHocutenbHOCTH ['anmunes. IlepBblid 3aKOH
Herotona. lHepuuanbHbIE CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [lpuHuun cynepno3uiuu cuil

2.2.3

Bropoit 3akoH HprOTOHa I MaTepUAIBHOW TOYKH
B nHepnuanpHou cucreme otcuera (MCO). Tperuii 3akoH
HproTona 111 MmatepuaibHbIX TOYEK

2.2.4

3akoH BceMHpHOro TaroteHus. Cuna Tskectu. llepBas
KOCMHYECKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tperue. Cuia TpeHUs CKOJIbKEHUS
u cwia TpeHus mnokos. Kosdpdunment tpenus. Cuiia
COMPOTHUBIICHUS MTPU ABUKEHUU TeJa B )KUAKOCTU WU ra3e

2.2.7

HOCTYH&TCJ'ILHO@ H BpallaTCJIbHOC ABUKCHHUC a0COJIIOTHO
TBEPAOI'O TClia

2.2.8

MOMEHT cuiabl OTHOCUTEIIBHO OCU BpamieHuda. [liedo
CUJIBI. Y CI0BUA paBHOBecus TBepaoro teina B UCO

2.2.9

TexHudeckne yYCTPOWCTBA: TOAIIMITHUKH, JIBUKECHHE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[IpakTrueckue paboTel. I3ydyeHue nBWKEeHUs Opycka
10 HAKJIOHHOW TJTOCKOCTH MO/ IEUCTBUEM HECKOJIBKUX CHIL
HccrnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAOILIUX
B JedopMHpyeMON TPYXKHUHE W PE3MHOBOM OOpasIle,
OT BeIMuuHbI uxX Aedopmarmu. VccrnemoBanue yCIoBUN
PaBHOBECHS TBEPJIOTO TENA, UMEIOILIETO OCh BPAICHUS
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2.3 3AKOHbI COXPAHEHMA B MEXAHUKE

2.3.1 HNmirynbsc MaTepuaibHONM TOYKH, CUCTEMBI MAaTEPUATIbHBIX
ToueK. IMIynbC CHIIbl 1 MI3BMEHEHNE UMITYJIbCA TEJa

2.3.2 3akoH coxpanenuss ummyibca B HMCO. PeaktuBHOE
TBIKCHUE

2.3.3 PaGota cussr

2.3.4 MoniHoCTh CHIIBI

2.3.5 Kunernueckass sHeprust MaTeprualbHOW TOYKH. Teopema
O KHHETHYECKON IHEPTUU

2.3.6 [lorenumansHas dHeprus. lloTeHnuManbHas DdHEPrus
yrpyro ne@opMupoBaHHOM NpykuHbl. [loTeHUMaIbHAs
DHEPrUs Teja BOJIM3H MOBEPXHOCTH 3eMITH

2.3.7 [loreHMaNbHBIE W HENOTEHIHAILHBIE CHIBL. (CBS3b
paboThl  HEMOTEHIHMAIbHBIX CHUJI C  HM3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TEN. 3aKOH COXPAHEHHUS
MEXaHUYECKOU YHEPTUH

2.3.8 Ynpyrue u HEyNpyrue CTOJIKHOBEHHS

2.3.9 TexHUYeCKHEe YCTPOWCTBA: JABUKEHUE PAKET, BOJIOMET,
KOIIEp, PYXUHHBIN ITUCTOJIET

2.3.10 [TpakTrueckue pabotel. 3ydueHune CBA3M CKOPOCTEH Tel
npu Heynpyrom ynape. MccriemoBanue cBs3M pabOTHI
CHJIBI C I3MEHEHUEM MEXaHWYECKON IHEPTUH Tea

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOJAVNHAMUKA
3.1 OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEOPUN

3.1.1 OCHOBHBIE  TOJIOKEHUA  MOJEKYISIPHO-KMHETUYECKON
teopur. bpoyHoBckoe nmxenue. Juddysus. Xapakrep
JIBW)KCHUS U B3aUMOJICHCTBUS YaCTHUIL BEIIECTBA

3.1.2 Mopenu cTpoeHHUsi Ta30B, JKHAKOCTEH M TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHX MOJIENIEH

3.1.3 Macca wmomekyn. KommdectBo BemiectBa. I[locTostHHAs
ABorazipo

3.14 TenmoBoe paBHOBecue. TemmepaTypa U €€ H3MEpPECHUE.
[IIxana remneparyp Llenbcus

3.15 Mopenp wuaeanpbHOoro Traza. (OCHOBHOE ypaBHEHHE

MOJIEKYJISIPHO-KMHETUUECKON TEOPUH UICATLHOTO T'a3a
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3.1.6

AOcontoTHasi ~ TeMmeparypa Kak Mepa  CpelHeu
KUHETUYECKOW DSHEPTruu TEIIOBOTO JBUKCHHS YaCTHI]
ra3a. lllkama temneparyp KenbBuna

3.1.7

VYpasuenne Knaneiipona — Menneneesa. 3akoH JlanbToHa

3.1.8

['a3oBbie 3akoHbI. HM3o0mporecchl B HICAUIBHOM Trase
C TIOCTOSIHHBIM KOJMYECTBOM BEIECTBA: M30TEpMa,
u3oxopa, uzodapa

3.1.9

TexHuueckue ycTporucTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTtnueckue pabotel. M3MmepeHne wmacchl BO3AyXa
B KJlaccHouM KomHare. MHcciemoBaHme 3aBHCUMOCTH
MEX1Y ITapaMEeTPaMH COCTOSTHUS Pa3pEKEHHOIO rasa

3.2

OCHOBbBI TEPMOANHAMUKHN

3.21

TepmonnHamuyeckass CcHUCTEMA. BHYTpEeHHsAsI JSHeprus
TEPMOAMHAMMUYECKON  CHUCTEMBI M  CIOCOOBI €€
VU3MEHEHHUS

3.2.2

KonuuectBo Temnotel u paborta. BHyTpeHHssi sHeprus
OJIHOATOMHOT'O HJI€aJIbHOTrO ras3a

3.2.3

Bunel tennonepenauu: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
W3JIyYCHHUE. TernnoemMKoCTh Tena. VY nenvHast
TETJIOEMKOCTh BENIECTBA. PacyeT KOIMYecTBa TEIUIOTHI
MIpY TEIUIONEpe1aue

3.24

[lepBblii 3aKkOH TepmoauMHaMUKU. [IprumeHeHue nepBoro
3aKOHa TePMOAMHAMUKH K m3omporieccam. ['paduaeckas
UHTEeprpeTanus padboThl raza

3.25

TermoBble MamuHbl. [IpUHOUIIBL AEUCTBUSA TETIOBBIX
MaiuH. [IpeodpazoBaHus 3HEPTrUU B TEIIOBBIX MAIlIMHAX.
Kosdpdunuent mnonesnoro naevicreus (manee — KIIM)
teruioBoit MamuHkbl. [{ukn Kapuo u ero KII/]

3.2.6

Btopoit 3akoH  TepmomgumHamuku. HeoOGpaTtumocThb
IPOLECCOB B IpUpoJe.  TemioBple  JBUTATENH.
DKOJIOTUYECKUE MPOOIIEMBbI TEIIIIOIHEPTETUKU

3.2.7

TexHU4ecKne yCTpOMCTBA: JABUTATEIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIIMOHED

3.2.8

IIpakTrueckue paboTHI. N3mepenne YIEIbHOU
TEIUIOEMKOCTH
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3.3 AT'PEI'ATHBIE COCTOSHU A BEIIECTBA. ®A30BbBIE ITEPEXO/IbI

3.3.1 [TapooOpa3oBannie = u  KoHAeHcauusa.  Vcmapenue
U KWIEHHWE. YAenpHas TeIuioTa MapooOpa30BaHUs.
3aBUCHUMOCTH TEMIIEPATYPhl KUTICHUS OT JaBICHUS

3.3.2 AOCONIOTHAasET W OTHOCUTEIbHAs BJIAKHOCTh BO3JyXa.
Hacebiennsiit map

3.3.3 Teepnoe teno. Kpucramnuueckue um amopdHbie Tena.
AHM30TPOIHS CBOMCTB KPUCTAILIOB. JKHUIKNE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHaJIbI

3.34 [InaBneHue W KpucTaUM3alMsA. Y AeIbHAs TeIioTa
riasnenus. Cyonumanus

3.3.5 VYpaBHeHue TemioBoro 6anaHnca

3.3.6 TexHnyeckne yCTpOWCTBA: TUTPOMETP M IICUXPOMETP,
KaJOPUMETP, TEXHOJOTHH TMOJNYyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM  YHCI€  HaHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTUH

3.3.7 [IpakTnyeckue paboThl. M3mMepeHne BIaKHOCTH BO3AyXa

4 DJIEKTPOJIMHAMUKA
4.1 DJIEKTPOCTATHUKA

4.1.1 DnekTpu3anus Tel. JJeKTpuyeckuid 3apsa. JIBa Bumga
IIEKTPUUECKUX 3apsI0B

4.1.2 [IpoBOIHUKH, TUDIIEKTPUKH U ITOTYITPOBOAHUKH

4.1.3 3aKOH COXpaHEHUS JECKTPUUECKOTro 3apsiia

4.14 B3aumopelictBue 3apsioB. 3akoH Kynona

4.1.5 DnekTpuueckoe noje. HanpskeHHOCTh AIEKTPUUYECKOro
nons. [lpunnun cynepriosuiiuu. JIuHuM HaNpsKEHHOCTH
AIIEKTPUUECKOTO TOJIS

4.1.6 PabGora cun asnekrpocrarudeckoro mois. lloreHruman.
Pa3zHocTh moTeHIManoB

4.1.7 [IpoBOIHMKM W [OHUDJIEKTPUKA B I[OCTOSIHHOM
ANIEKTPUYECKOM ToJie. J[uanekTpudeckas MpOHUIIAEMOCTh

4.1.8 OnektpoeMkocTh.  KoHueHcaTop.  DJIEKTPOEMKOCTh

IUIOCKOTO  KOHJIGHCATopa.  ODHEprus  3apspKeHHOTO
KOHJICHCATOpa
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4.1.9

TexHU4eCKne yCTPOMCTBA: AIEKTPOCKOIL, 3JIEKTPOMETP,
JIIEKTPOCTATUYECKAs 3aIuTa, 3a3eMIJICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHWHBIN
IIPUHTEP

4.1.10

[IpakTnyeckue paboTel. M3MepeHHne 53IIEKTPOEeMKOCTH
KOH/JIeHCaTopa

4.2

[TOCTOSHHBIN DJIEKTPUUECKHWIM TOK.

TOKHU B PA3JIMYHBIX CPEJAX

4.2.1

VYcCIilo0BHS CyIIECTBOBAHUS MOCTOSTHHOI'O AJIEKTPUYECKOTO
toka. Uctounuku Toka. Cuia Toka. [[ocTOSHHEBIN TOK

4.2.2

Hanpsioxenue. 3akon Oma 115 yqacTKa Henu

4.2.3

SHGKTPH‘IGCKOG COITPOTHUBJICHUC. YIIGJII)HOG COITPOTHUBJICHUC
BCIICCTBA

4.2.4

HOCJ’IGI[OB&TCJII)HOG, ImapaJuICJIbHOC, CMCIIaHHOC
COCOAUMHCHHUC ITPOBOJHHUKOB

4.2.5

PaGota snextpudeckoro Toka. 3akon [[xoynsa — Jlenna

4.2.6

MOIIHOCTH 3NEKTPUUECKOTO TOKA

4.2.7

anekTpoaBukymas cwia (nanee — 3J1C) u BHyTpeHHee
COMPOTHUBIICHUE UCTOYHUKA TOKA. 3aKOH OMa J1Jis MOJTHOU
(3aMKHYTOI) BNIEKTPUYECKOU 11(S1178 Kopotkoe
3aMBbIKaHUE

4.2.8

DJIGKTPOHHAsI ~ MPOBOJIUMOCTh  TBEPABIX  METAJLIOB.
3aBUCHUMOCTDH COIMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTb

4.2.9

DNEeKTpUYECKU TOK B Bakyyme. CBONCTBA 3JEKTPOHHBIX
My4YKOB

4.2.10

[TonynpoBOAHUKW. CoOcTBeHHasT W MpPUMECHaS
MPOBOJMMOCTh  MOJYNPOBOAHUKOB.  CBoilcTBa  p-N
nepexoa. [lonynpoBoHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUYECKHAN TOK B 3JIEKTPOJIUTAX.
DIIEKTPOIUTHYECKAsT TUCCOLIMALINS. DIEKTPOIIU3

4.2.12

DONeKTpuueckuii TOK B razax. (CaMoCTOSTENbHBIN
U HECaMOCTOSTENbHBIM  pa3psa. Pasznuunble  THUIBI
CaMOCTOATENBHOIO pazpsaa. Momuus. [1nma3ma
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4.2.13 TexHuueckue yCTpoOICTBA: aMIepMETp, BOJIBTMETP,
peocTaT, HUCTOYHUKUM TOKa, 3JIEKTPOHArpeBaTeIbHbIC
npUOOpPBIL, IEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS,  BAKyyMHBIM  JHOA,  TE€PMHCTOPHI
U (POTOpPE3UCTOpPbl,  MOJYINPOBOJHUKOBBIM  JTHOI,
rajbBaHuKa

4.2.14 [IpakTtnueckue  paborbl.  M3ydeHue  CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC UCTOYHMKA TOKA U €r0 BHYTPEHHETO
cornporuBienus. Habmoaenue snekTpoiamnsza
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IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM

MpOrpaMmbl

Kon
MPOBEPSIEMOT0
pe3yibTara

[TpoBepsieMble TpeIMETHBIE PE3YJIHTATHl OCBOSHUS OCHOBHOM
o0pa3oBaTelbHOM MporpaMMbl CpeIHETr0 00111eT0 00pa3oBaHuUs

11.1

JleMoHCcTpupoBaTh Ha MpUMEpax pojib U MeCTO  (DU3UKHU
B ()OPMHUPOBAHUHU COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B PA3BUTHUH
COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B PAKTUYECKON JEATEIBHOCTH
JFOJIEH, TIEIIOCTHOCTh Y €IMHCTBO (PM3NYECKON KapTUHBI MUPa

11.2

Y4uTBIBaTh I'PaHULIbI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIETIEH:
TOYECUHBIA IEKTPUUECKUM 3apsl, AIepHAs MOJEIb aTOMA, HYKJIOHHAs
MOJIETb AaTOMHOTO SI7[pa IPU PelIeHUN PU3NUECKUX 33124

11.3

Pacno3naBarh ¢usnueckue sBiIeHUS (IIpolecChl) U OOBSICHATH HX
Ha OCHOBE 3aKOHOB JJIGKTPOAMHAMUKH W KBAHTOBOH (DU3HKHU:
AJIEKTpHYECKass TPOBOAUMOCTh, TEILUIOBOE, CBETOBOE, XHMMHYECKOE,
MarHuTHOE€  J€HCTBHUA  TOKa,  B3aUMOJICUCTBHE  MAarHUTOB,
AJNIEKTPOMArHuTHAasT ~ WHAYKIUS, JEHCTBUE  MArHUTHOTO  TOJIA
Ha TPOBOJHUK C TOKOM W JABWKYIIHICS 3apsi, dJIECKTPOMArHUTHBIC
KoieOaHUsT W BOJHBI, TPSMOJIMHEHHOE paCIpOCTPAHCHHUE CBETA,
OTpa)KeHUe, pEJIOMIICHHE, uHTEpEpEHIIHS, mudpakus
Y TIOJISIPU3AITUs CBETA, TUCTIEPCHUs CBETa, (POTOAIEKTPHIECKUi ekt
(botoapdekr), cBeTOBOC MaBIICHHE, BO3HUKHOBEHHE JIMHEHYATOIO
CIEKTpa aroMa BOAOPOJA, €CTECTBEHHas M  HCKYCCTBEHHAs
PalOaKTUBHOCTH

11.4

OnuceiBaTh HM3yYEHHBIE CBOWCTBA BELIECTBA  (DJIEKTPUYECKUE,
MAarHUTHbBIE, ONITUYECKUE, FJEKTPUUYECKYIO TPOBOJIUMOCTD PA3JIUUHBIX
Cpel) ¢ DICKTPOMArHUTHBIE SIBICHHUS (MPOLIECChI), HCIHOJIb3YA
¢usznyeckue BEIMYWHBL: AJIEKTPUYECKHM  3apsn, CHiia TOKa,
AJEKTPUUECKOE  HANpsKEHHE, JJIEKTPUYECKOE  CONPOTHUBIICHUE,
pasHocTh noteHuuanos, J/IC, pabora Toka, HHAYKLUS MarHUTHOTO
noys, cwia Awmmnepa, cwia JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEPrus 3JIEKTPUYECKOIO0 WU MArHUTHOIO MOJEH, Mepuoa M 4acTtoTa
Kosie0aHuil B KoJieOaTeIbHOM KOHTYpE, 3apsj] U CHIa TOKa B MpoLiecce
FapMOHUYECKUX  DJIEKTPOMAarHUTHBIX  KojeOaHuil,  (OoKycHOe
pacCTOsIHME M ONTHYECKAas CHJIA JIMH3bI; IPU OMHCAHUM MPABUIIBLHO
TPaKTOBaTh (U3UYECKUNA CMBICT HCIOJNb3YyEMbIX BEIUYMH, UX
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00O3HaueHUs W EIUHUIBL, YKa3blBaTh (POPMYJBI, CBS3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMH BEJIMYMHAMU

115

OnuceIBaTh U3y4EHHBIE KBAHTOBBIE SIBJICHUS U IPOLECCHI, UCIOJIb3Ys
(¢u3nUecKre BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, IJUHA
BOJIHBI M YacTOTa CBETA, HHEPrus U HUMIYJIbC (OTOHA, MEPUO]
NoJIypacriaja, HHEPrus CBSA3M AaTOMHBIX SAEp; NpPU ONUCAHUHU
NPaBUIILHO TPAKTOBATh (PU3UUYECKUN CMBICIT UCIIOJIb3YEMbIX BEJTUYMH,
UX O0O3HAUEHUS M €IMHUIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIMYMHY C APYTMMU BETUYMHAMU, BHIYUCIATh
3HauYeHUE (PU3NYECKOIN BETUUUHBI

11.6

Ananu3upoBaTh (U3NYECKUE MPOLECChl U SIBICHUSA, HCIIONb3Ys
¢usnyeckue 3aKOHbl W HpUHOMIBL  3akoH OMa, 3aKOHbI
HOCJIEIOBATENIbHOTO U IMAPAJUIEIbHOTO COEIMHEHUS! IPOBOJIHUKOB,
3ak0H /[0y — JleHna, 3aK0H 2JIEKTPOMAarHUTHOM MHIAYKLHH, 3aKOH
IPSIMOJIMHENHOT O PACIIPOCTPAHEHUS CBETA, 3AKOHBI OTPAKEHHSI CBETA,
3aKOHBI IIPEJIOMIIEHUS CBETAa, YpaBHEHHE OWHIITEHA
i GorodddexTa, 3aKOH COXpaHEHUs] IHEPrHH, 3aKOH COXPAHEHMS
UMITYJIbCA, 3aKOH COXPAaHEHUS JJEKTPUUYECKOro 3apsia, 3aKOH
COXpaHEHHsl  MAacCcoBOro  4yucia, mnoctyinarsl  bopa, 3akoH
paAMOaKTUBHOIO pacmnaja; 0OpH 3TOM pa3iuyaTh CJIOBECHYIO
(GopMyIUpPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOE BBIPAKEHUE U YCIIOBUS
(TpaHuIlBI, 00JIACTH) TPUMEHHUMOCTU

11.7

OnpenensTe HampaBlI€HUE BEKTOpa HHAYKIWU MArHUTHOTO TOJIS
MIPOBOJTHUKA C TOKOM, CHJIbI AMIiepa 1 cuJiibl JIopeHiia

11.8

CtpouTb ¥ ONKUCHIBATH H300pa)KE€HUE, CO37aBAEMOE IIJIOCKUM
3€pKaJIoM, TOHKOM JIMH301

11.9

BBINONHATE 9KCIEPUMEHTHI IO MUCCIIETOBAHNIO (PU3NYECKHX SIBIICHUM
U TIPOILIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA;
npu 3ToM (QOopMyIHpPOBaTh MpodIeMy (3a1auy) U TUIIOTE3y Yy4eOHOTro
OKCHEpUMEHTa,  cOOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000py10BaHMsl, IPOBOJUTH OIBIT U (POPMYJIUPOBATH BBIBOIbI

11.10

OcymiecTBisATh MpsIMbIE W KOCBEHHBIE HM3MEPEHUST (DU3UUECKUX
BEJIMYUH; TMPU ATOM BBIOMPATh ONTUMAIBHBINM CHOCOO0 H3MEPEHUS
M WCIIOJBb30BaTh M3BECTHBIE METOABl OLEHKHA IOTPELIHOCTEN
VU3MEpPEHHUIN

11.11

HccnenoBath 3aBUCUMOCTU (PU3UYECKUX BEIMYHMH C HUCHOJIb30BAHUEM
OPSAMBIX W3MEPEHHUM; TIPpU OTOM KOHCTPYUMPOBATb YCTaHOBKY,
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¢uKCcHpOBaTh pe3yabTaThl MOIYYCHHONM 3aBUCHMOCTH (PU3HMUECKHX
BEJIMYMH B BUJE TaOIHI] U TPaQUKOB, A€JaTh BEIBOABI 10 pe3ybTaTaM
UCCIIEN0BAHUSA

11.12

CobOmonarh mnpaBwiia 0€30MACHOTO Tpylda MpU  IPOBEIECHHUH
UCCIEIOBaHU B paMKaX Y4eOHOro SKCHepHUMeEHTa, Yy4eOHO-
UCCIIEZIOBATENbCKON U MPOEKTHON NEATEIbHOCTH C MCMOJIb30BAHHEM
U3MEPUTEIHHBIX YCTPOUCTB U JTA0OPATOPHOTO 0O0PYIOBAHUS

11.13

Pemars pacuerHsie 3a7a4u ¢ SBHO 3aJaHHON (PU3MUECKON MOJIEIbIO,
UCTIONBb3Yys (PU3MYECKHe 3aKOHBI M TPHUHIUIBI; Ha OCHOBE aHajin3a
yCIIOBUSA 3a7aud  BBIOUpATh (PU3WYECKYIO MOJENb, BBIICIATH
bu3uYecKre BeIMUYUHBI U (POPMYJIIbI, HEOOXOIUMBIE ISl €€ PEIIeHuUs,
MIPOBOJAUTD PACUETHI U OLIEHUBATH PEATBHOCTH MOJY4YE€HHOIO 3HAY CHUS
(bU3UYECKON BETMYNHBI

11.14

Pemate  kadyecTBeHHBIE  3a7aud:  BBICTpAWBaTh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIEMTOYKY PACCYKJECHUN C OMOPOM Ha U3ydEeHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKUE SBICHUS

11.15

Hcnonp3oBaTh 1pu pelIeHUH Yy4eOHBIX 3a7ad COBPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU JJIsi TOUCKA, CTPYKTYpUPOBAHUSA,
UHTEPIpETalMy U TMPEACTABICHHUS Y4eOHOH M HAay4dHO-TIONYJISPHOM
uH(pOpMAaIK, TOJTYYEHHON U3 Pa3IU4YHbIX UCTOYHUKOB; KPUTUUECKU
AHAIM3UPOBATH MOTYYAEMYIO HH(DOPMAITUIO

11.16

OOBSICHATh MPUHIMUIBI JIEUCTBUSI MAIlIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOUCTB; pa3iuyaTh YCJIOBUS HX OE30MaCHOTO MCHOJIb30BAHUS
B IOBCEIHEBHOU KU3HHA

11.17

[IpuBoauTh MpHUMEpPHI BKJIAJA POCCUUCKUX U 3apPYOSKHBIX YUEHbBIX-
(GU3HMKOB B pa3BUTHE HAYKU, B O0BSICHEHUE TTPOLIECCOB OKPYKAOLIETO
MHUpA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHI

11.18

Hcnonb3oBaTh TeopeTHUecKne 3HaHWS MO (PHU3MKE B MOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecTieueHus 0€30IMacHOCTH MPU OO0paIlleHUH ¢ TPUOOpaMu
U TEXHHUYECCKUMH yCTPOWCTBAMH, IS COXPAHCHUS 3JI0POBBS
U COOJIOJICHUSI HOPM SKOJOTHYECKOrO TOBEICHUS B OKPYXKAIOIIeH

cpene

11.19

Pabotars B rpyrire ¢ BBINOIHEHUEM PA3NUYHBIX COLIMATbHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TIpynnbl, paUUMOHAIBHO  PacHpenessiTh
00s3aHHOCTH U IUJIAaHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX
CUTYyalUsIX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXIOr0 W3 YYaCTHUKOB
IPYNIbI B pEHIEHUE pAaCCMAaTPUBAEMOMN MTPOOIIEMBI
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IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS

Kon Kon [TpoBepsieMble 3JIEMEHTHI COIEPKAHUS
paszena | MpoBEPSEMOrO
AJeMEeHTa
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA MHAYKIIA

4.3.1 ITocTossHHBIE MarHuThel. B3amMoaelicTBHE ITOCTOSIHHBIX
MarHuTOB

4.3.2 MarnutHoe moje. BekTop MarHMTHOM  WHIYKIIHUH.
[TpuHUMIT cynepno3uluy. JINHUY MarHUTHOW MHAYKIUU.
KapTuHa nuHMi MarHUTHOM MHAYKIIMU TOJISI TOCTOSTHHBIX
MarHuTOB

4.3.3 MarauTHoe 1oJie TpoBOAHUKA ¢ ToKoM. KapTruHa nuHui
NOJIE JJMHHOTO MPSIMOr0 MPOBOJAHMKA U 3aMKHYTOTO
KOJIBIICBOTO TIPOBOJHHMKA, KATYIIKH C TOKOM. OIbIT
Opcrena. Bzanmopaencreue NpoBOJHUKOB C TOKOM

4.3.4 Cuna AMnepa, ee MOAyJIb U HAIPABJICHUE

4.3.5 Cuna Jlopenia, ee Moaysib U HampaBieHue. J|BuxkeHue
3apsSHKEHHOM YacCTHUIBI B OJTHOPOAHOM MAarHUTHOM TIOJIE.
Pabota cumsr Jlopenna

4.3.6 SBieHue 3eKTPOMAarHUTHONM MHIYKIIUU

4.3.7 [ToTok BEKTOpa MarHUTHOM MHAYKIIUH

4.3.8 OJIC waayknuu. 3aKOH SJICKTPOMArHUTHOW WHIYKITUU
Qdapanes

4.3.9 BuxpeBoe »snekrpuueckoe mnone. IAC wuHAYKIMU
B MPOBOJTHUKE, JIBHKYILEMCS MOCTYIATENbHO
B OJIHOPOJHOM MarHUTHOM I10JIi€

4.3.10 [IpaBumo Jlenma

4.3.11 NunyktuBHOCTE.  SBieHme  camomHaykiuu.  OJ1C
CaMOUH]TYKITUU

4.3.12 DHeprusi MarHUTHOTO MOJsI KaTYIIKH C TOKOM

4.3.13 DNIEeKTPOMAarHUuTHOE TOJIe

4.3.14 TexHHUYeCcKHe  yCTPOWCTBA: TMOCTOSSHHBIE  MArHHTHI,

SJICKTPOMArHuThI, QJICKTPOABUTATCIIb, YCKOPHUTCIIN
9JICMCHTAPHBIX 9aCTUI], THAYKIUOHHAs I1CYb
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4.3.15

[IpakTtnyeckne padboThl. M3ydeHHe MarHUTHOIO IOJIS
KaTyIIKU ¢ TOKOM. McciienoBanue neiMcTBUs IIOCTOSSHHOIO
MarHura Ha paMKy ¢ TOKOM. HccienosaHue sBIieHUs
AJIIEKTPOMArHUTHON MHIYKLIUH

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAITI'HUTHbBIE KOJIEBAHM A

511

KomebarenpHas cucrema. CBoOomHbIEe  KOJIcOaHMA.
["apMonnyeckne  KojcOaHwMs. Iepuon, 4acToTa,
aMIITUTy1a U aza KoseOaHui

5.1.2

[IpyxvHHBIN MassTHUK. MaTeMaTH4ECKUN MasATHUK

5.1.3

YpaBHeHHE FapMOHUYECKUX KoJIeOaHuH.
Kunemarnueckoe u JTUHAMUYECKOE ONMCaHue
K0J1€0aTeILHOrO ABMKCHUS

5.14

[IpeBparienre SHEPrUM MPU TAPMOHUIECKUX KOJICOAHMSIX.
CBsi3b aMIUTUTYABl KOJCOAHUN HCXOMHOW BETUYUHBI
C aMIUIUTYIaMH KOJIEOaHU €€ CKOPOCTU U YCKOPEHUS

5.1.5

Konebarenbublii KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE
KoJIcOaHUs B HICAITLHOM K0JIEOATEIILHOM
KOHTYPE. Amnajorus MEXTY MEXaHUYESCKUMHU
U DJIGKTPOMAarHUTHBIMH  KojieOaHusmu.  Dopmyna
Tomcona

5.1.6

3aK0H COXpaHEHUS YPHEPTUH B UCAUTHLHOM KOJICOATEIIbHOM
KOHTYpE

5.1.7

BbeiHyX/leHHbIE MexaHuyeckue KoseOaHus. Pe3oHaHc.
PesonancHas kpuBasi. BeIHYXI€HHBIE DJIEKTPOMATrHUTHBIE
KOJIeOaHMsL.

5.1.8

[lepemennblii TOK. CHHYCOUAANbHBIN IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTL IMCPEMCHHOT'O TOKa. AMHJ’II/ITY,ZIHOG
)51 IIGﬁCTBYIOIHGC 3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpancdhopmarop. [Ipou3sBoxacTao, nepenaya
1 TOTpeOJICHUE IEKTPUUECKON IHEPTHH. IKOJIOTUUECKUE
PUCKH npu MIPOM3BOJICTBE AJIEKTPUUECKOMN
sHeprun. KynbTypa HCIOIB30BAHUS BJIECKTPOIHEPTUU
B IIOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoicTBa: ceiicmorpad, 3JIeKTPHUUIECKUI
3BOHOK, JIMHUU 3JIEKTPOIiepeaayd
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5.1.12

[Ipaktnueckue paboTel. MccnemoBaHue 3aBHCHUMOCTH
nepuoja MaybIX KojeOaHWil rpy3a Ha HUTH OT JJIMHBI
HUATH U Macchl Tpy3a. MccienoBanue nepeMeHHOro Toka
B LENM W3  IOCIEAOBATEIbHO  COECIMHEHHBIX
KOH/JIEHCATOPa, KaTyIIKU U PE3UCTOpa

5.2 MEXAHUWYECKUE U SJIEKTPOMATHUTHBIE BOJIHBI

5.2.1 MexaHn4yeckue BOJIHBI, YCJIOBUSI pAacCOpPOCTPAHEHUS.
[lepron. CxkopocTh pacnpOCTpaHEHHs] U JJIMHA BOJIHBIL.
[Tonepeunblie U MPOAOILHBIE BOJIHBI

5.2.2 HNuTtepdepennus u 1udpaxiiys MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BeicoTa TOHa.
TemOp 3ByKa

524 ONEKTPOMArHUTHBIE  BOJHBL. ~ YCIOBUS  H3JIy4EHHS
AJIIEKTPOMAarHUTHBIX ~ BONMH. B3aumHas — opueHTarus
BekTOpoB E, B u V B 351eKTpOMarHuTHO BOJIHE B BAKyyMe

5.25 CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHUE,
MPEJIOMIICHHE, MOJISIpU3aIHs, T pakims,
uHTepdeperunsa. CKopocTh 3IEKTPOMArHUTHBIX BOJIH

5.2.6 [llkana  3MEKTPOMarHUTHBIX  BOJH.  [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY

5.2.7 [IpuHIMIIBI paIUOCBSI3U U TeeBUACHUA. Paguonokanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

5.2.8 TexHuueckue ycTpoiicTBa: My3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi JMArHOCTHKAa B TEXHUKE U MEAUIIMHE,
paaap, paauoONpUEMHUK, TEJIEBU30p, aHTEHHA, Tene]oH,
CBY-nieub

5.3 OIITUKA

531 [IpssmosMHENHOE PACIPOCTPAHEHUE CBETA B OJHOPOIHOU
cpene. JIyu cBera

5.3.2 OtpaxxeHue  cBera. 3aKOHBl  OTPAKEHUS  CBETA.
[TocTpoenune n300paxeHuii B MIOCKOM 3€pKajie

5.3.3 [Ipenomiienrie cBeTa. 3aKOHBI TMPEJIOMIICHHS CBETA.
AOCOITIOTHBIN MTOKA3aTelb MPETOMIICHUS

5.34 [TonHoe BHyTpeHHee oTpaxeHue. lIpeaenpHbld yron

ITOJIHOT'O BHYTPCHHCT'O OTPAKCHUA
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5.35 Hucnepcus ceera. ClnoxHbIA cocTaB Oenoro ceera. LBer

5.3.6 CoOwuparomue U pacceuBaromue JUH3BL. TOHKas JIMH3A.
@DOKyCHOE pPACCTOSHHE M OINTHYECKas CHJIA TOHKOHN
muH3bl.  [locTpoeHne W300pakeHWd B COOMPAIOIIMX
U paccenBaromux JmH3aX. DopMyna TOHKOM JIMH3BIL.
YBenudeHue, 1aBaeMoe JIMH30M

5.3.7 [Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTUKHU

5.3.8 Nutepdepennuss  cBera. KorepeHTHblE  MCTOYHUKH.
YcnoBust HaOMIOACHWS MAaKCUMyMOB W MHHHUMYMOB
B HHTEPPEPEHIMOHHON KapTHHE OT JABYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOYHUKOB

5.3.9 Hudpakus ceta. JudpakinonHas pemnierka. Y ClIOBUE
HAOMIOJICHUS TJABHBIX MAaKCHUMYMOB TIpH TaJICHUU
MOHOXPOMAaTHYECKOTO0  CBeTa Ha  JAUGPAKITUOHHYIO

peIIeTKy
5.3.10 [Tonsipuzanus cBeTa
5.3.11 TexHuueckue ycTpoucTBa: OYKH, Jyma, (oToammapar,

MPOCKIMOHHBIA  ammapaT, MHUKPOCKOI,  TEJECKOIL,
BOJIOKOHHAs ~ ONTHUKA, JU(pakIMOHHAs  pEIIeTKa,
TIOJISIPOUT

5.3.12 [Ipaktuueckue  pabotel.  M3mepenme  mokasarens
npenomiieHus. MccrnenmoBanue CBOWCTB M300pakeHUI
B 1nH3ax. HaOmonenue aucnepcuu ceeta

6 BJIEMEHTHI CIIELIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTU
6.1 ['paHuibl NTPUMEHMMOCTH KJIACCUYECKOM MEXAHUKH.
[TocTynaTel TEOPHUH OTHOCHUTEIBHOCTH: MHBAPHAHTHOCTH
MOAYJIsl CKOPOCTHM CBETa B BaKyyMe, NIPHHIUI
OTHOCHUTEJIBHOCTH DUHIITEHA
6.2 OTHOCUTEIBHOCTh  OJHOBPEMEHHOCTHU.  3aMeJJICHUE
BPEMEHU U COKPALEHUE JJINHBI
6.3 DHeprus U UMIYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b Macchl C DHEpPrueil W UMITYJIBCOM CBOOOJIHOM
YaCTULbl. DHEPrusi MOKOsI CBOOOIHOM YaCTHIIbI
7 KBAHTOBAS ®U3UKA
7.1 JIEMEHTBI KBAHTOBOM OIITUKH
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711 ®otonbl. ®opmyna [Inanka cBs3u 3HEprun GOTOHA C €TO
YacTOTOWU. DHEPIusl U UMITYJIbC () OTOHA

7.1.2 OtkpeiTue u uccnenoBanue Goroddpdexra. ONBITHI
A.T'. CroneroBa. 3akonsl (hoTorhPexTa

7.1.3 VYpaBuenue Oiinmreiina mansa dororddexra. «KpacHas
rpanuna» ¢porodrpdexra

7.1.4 Hasnenue ceeta. OnpiTel [1.H. JIeGeneBa

7.1.5 XUMHUYECKOE JICCTBHUE CBETA

7.1.6 Texuuueckue ycrpoicTBa: (QOTO3IEMEHT, (HOTONATUHK,
COJTHEUHas 6arapesi, CBETOINO]]

7.2 CTPOEHME ATOMA

7.2.1 Mopnens atroma  Tomcona. OmbiTel  Pesepdopaa
0 UCCJIEIOBAaHUIO CTpoeHus atoMa. [[manerapHas Mmozienb
aToma

71.2.2 [Tocrynatel bopa. M3nyuenue u morsoiieHrue (GoTOHOB
Opu Tepexojie aroMa C OJHOTO YPOBHS DHEPrUU
Ha apyroil. Bunsl criektpoB. CIIEKTp ypOBHEW >HEPrUH
aToma BOJ0poJia

7.2.3 BonHoBwie cBoiicTBa wyactuil. BomHbel jge  bpoitns.
KopnyckynsipHO-BOJIHOBOM Jyau3M. Hudpakius
AJIEKTPOHOB Ha KPHUCTAJIaX

7.2.4 CHOHTAaHHOE M BBIHYXICHHOE H3Jy4€HHE. Y CTPOMCTBO
Y IPUHIMI padOoTHI Ja3epa

7.2.5 TexHU4eCcKne  yCTPOMCTBA:  CIEKTPAIbHBIM  AHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6 [Ipaktnueckue paborel. Habmonenue nuHEHYATOrO
CIIeKTpa

7.3 ATOMHOE AP0

7.3.1 Metoasl HaOMIOJAEHUS W PETUCTPAIlMU JJIEMEHTAPHBIX
YaCTHII

7.3.2 OTtkpbiTue paavoakTuBHOCTH. OmbiThl Pesepdopna 1o

ONpEJICIICHUI0 COCTaBa PAJAMOAKTUBHOTO H3IIYUYCHHUSI.
CpoiictBa amb(a-, Oera-, ramMmMa-usiydeHus. BriusHue
PaMOAKTHBHOCTH HA JKUBBIC OPTaHU3MBbI
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7.3.3

OTkpeITHE TPOTOHA W HEUTpoHa. HykinoHHas Monenb
anpa ['eiizenOepra — MBanenko. 3apsan sapa. MaccoBoe
qucIio sapa. M30Tormnsl

7.3.4

Anb(a-pacnan. DJEKTPOHHBIA W TO3UTPOHHBIN Oera-
pacnaa. I'amma-uznydeHue. 3aKOH pPaJUOaKTUBHOIO
pacnana

7.3.5

DHeprus CBsI3u HYKJIOHOB B sjipe. A nepHbie cuiibl. Jledekt
MAaccChl siapa

7.3.6

SnepHble peaknuu. JleneHue u cuHTe3 sA1ep

7.3.7

SAnepusiii peaktop. TepmosinepHsiii cunte3. [Ipodiiemsl
U TEPCIEKTUBBI SACPHON SHEPreTHKU. IJKOJOTHMYECKHUE
aCIEKTHI A/IEPHON YHEPTrEeTUKU

7.3.8

DneMeHTapHble  YacTUIbl.  OTKpBITHE  TO3UTPOHA.
dyHaamMeHTalbHbIE B3aUMOICHCTBUS

7.3.9

TexHn4ecKkne ycTporcTBa: JO3UMETpP, kKaMepa BuibcoHa,
SAJIEPHBIA peaKTop, aToMHasi bom0Oa

7.3.10

[IpakTrueckue paboThl. McciemoBaHue TPEKOB YacTHIL
(o roToBeIM oTorpadusm)

OJIEMEHTBI ACTPOOU3UKHU

8.1

Bun 3BesmHoro Heba. Co3Be3gus, SpPKHUE 3BE3bI,
IUIAHETHI, UX BUJIUMOE JIBM)KCHHUE

8.2

Conneunas cucrema. [lnaHeTel 3€MHOH  TpyMIIBL.
[InaHeThI-TUTaHTBI ¥ UX CITYTHUKH, KaPJIMKOBBIC IUIAHETHI.
Mainsie Tena COJIHEUHON CUCTEMBI

8.3

Comume, ¢orochepa wu  armochepa. ComHeuHas
aKTUBHOCTH

8.4

Hctounuk 3Heprun ConHIa U 3B€3]1

8.5

3Be37bl, WX OCHOBHBIC XapaKTEPUCTUKHU:  Macca,
CBETUMOCTb, PAIUYyC, TEMIEparypa, HX B3aUMOCBS3b.
JlnarpammMa «CIIEKTpPaJIbHBIM KJIACC — CBETUMOCTBY.
3Be3apl TVIABHOM ITOCJIEIOBATEIILHOCTA. 3aBHCHUMOCTDH
«Macca —  CBETHMOCTbY»  JUIS  3Be3]  IJIABHOM
TIOCJICOBATEILHOCTH

8.6

BnyTrpeHHee CTPOECHHUE 3BE3I. CoBpeMeHHbIE
MPE/ICTABIICHUS O MPOUCXOXKACHUHN U 3BomMonuu ComHia
Y 3B€3/1. DTaImbl )KU3HU 3BE3]L
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8.7

Mnineunsiii Ilyte — nHama [amaktuka. ChupanibHas
cTpykTypa [l'amaktuku, pacnpeneieHue 3Be3l, TIasa
u neui. Ilonoxxenne u nBmxenue ConHua B ["anakTuke.
[Tnockas u chpepuueckas nojacucremsl ["anakTuku

8.8

Tunsl ranaktuk. PaguoranakTuku u KBasapbl. UepHble
JBIPBI B A/Ipax rajlaKTUK

8.9

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa0606ia.
Pazberanue ramaktuk. Bospact u paamyc Bcenennoi,
teopuss  bompmoro  B3peiBa.  Mogens  «ropsiuen
Bcenennoii». PennkroBoe nsznyyenue

8.10

Macmrabnas crpykrypa Bcenennoi. Meraranaktuka.
Hepermennsie mpobiaemMbl aCTpOHOMUU
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