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Pabouas mporpamma mno (u3uke Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
NOJArOTOBJIEHa Ha OCHOBe @DeAepanbHOr0 TOCYIapCTBEHHOIO 00pa30BATEIbHOIO
CTaHJapTa OCHOBHOTO o6miero odpaszosanus ([Ipuka3 Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287 (mantee — ®I'OC OOO), Konnenuuu npenoaaBanus GU3NKA B
Poccuiickoii ®enepanuu (yrBepxkaeHa pacnopsbkenrnem Kosutermn MuHKcTepcTBa
[IpocBemenust P®, mporokon ot 3.12.19r. NellK-4BH), paboueil mporpamMmbi
BOCIIMTAHUs IIKOJIBI (mpuHATAa Ha neparormdeckom cosere Nel ot 30.08.22 r.); ¢
y4€TOM paclpefesiEHHbIX 0 KJIaccaM MPOBEpSEMbIX TPEOOBAHHUM K pe3ysbTaTam
ocBoeHust OCHOBHOM  00pa3oBaTENbHOW  MPOrpaMMbl  OCHOBHOTO  OOMIETro
oOpa3oBaHMUs.

[losicHuTenpbHas 3amuCKa OTpakaeT oOmuMe [end ¢ 3aJayud  (PU3uKH,
XapaKTEPUCTUKY ICUXOJOTUYECKUX MNPEANOChUIOK K €€ H3Y4eHHMIO OOydarolluMucs,
MECTO B CTPYKTyp€ yueOHOro IjaHa, a TakXe MOJAXOAbl K OTOOpYy coaepikaHus, K
ONPEEICHUIO IIJIAHUPYEMBIX PE3YIbTaTOB.

Copepxanne OOy4YeHHMs] PACKpPbIBACT COJCpP)KATEJbHbIE JIMHUU, KOTOpBIE
npeajaratorcs JUisi 00sA3aTENbHOIO0 M3YyYEHHs B KaXJAOM KJIAaCC€ HA YPOBHE CPEIHErO
00111ero 00pa3oBaHUs.

[InanupyemMble pe3yJabTaThl OCBOEHHS MPOTPaMMbl MO (U3HKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE PEe3yJIbTaThl 32 BECh IMEPHOJ] OOY4YEHHMs] Ha YpOBHE
cpeaHero o0IIero oopa3oBaHus, a TaKXKe MPEIMETHbIC JOCTHKEHUs 00yJaromerocs 3a
KaXJIbIH T0J1 00yUeHHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma no (u3uke Ha ypoBHE CpelHero oOiiero oopa3oBaHHs pa3padoTaHa
HA OCHOBE TIOJIOKEHHM ¢ TpeOoBaHWUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHON mporpammel, npeacraBieHHbx B ®I'OC COO, a takke ¢ y4€Tom
dbenepanbHOl paboueld mporpaMMmbl BocTHTaHWS U KOHIENIUK mpenofaBaHus
yaeOHoro mpeamera «®dusuka» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoit
®denepanuu, peaim3yoInX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTPAMMBI.

[Iporpamma mo ¢u3uke ompenensier 00s3aTelbHOE MPEAMETHOE COJIEp KaHUe,
YCTAaHABJIMBAET PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh M3YUYEHUSI TEM M pPa3/elioB
y4eOHOTO TMpeaMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPUNIPEIMETHBIX CBS3CH, JJOTUKH
y4eOHOro TpoIlecca, BO3PACTHBIX oOcoOeHHOcTel oOydaromuxcs. IIporpamma 1o
bu3uke maéT TpencTaBlICHUE O IENAX, COJCpKaHWH, OOIel CTpaTeruu OO0ydeHUs,
BOCIIUTAHUS U Pa3BUTHUsI O0YUYAIOIIUXCS CPEACTBAMH y4eOHOTro npenmeTa «Pr3ukay Ha
yrayOnEéHHOM YPOBHE.



®enepanbHas padouas mporpamma | duszuka. 10—11 xnaccesl (yriayO0nEHHbBIN YPOBEHD)

N3yuenue xypca puzuku yriayOaE€HHOTO YPOBHSI MO3BOJISIET PEaM30BaTh 3aJauyu
npohecCHOHANBFHOM OpPHEHTAllMU, HANPABICHO HA CO3JaHUE YCIOBHM ISl MPOSBICHUS
CBOMX WHTEIUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIbIM OO0YyYaromuMcs,
KOTOpblE  HEOOXOIMMBI U1  MPOJOJDKEHHS  O00pa3oBaHUS B OpraHU3ALMIX
npoecCHOHaTHROTO  O00pa30BaHUS IO  PA3NMHYHBIM  (UBHKO-TEXHUYECKHM |
WHKCHEPHBIM CITCIIUATTLHOCTSIM.

B nporpamme mno ¢usuke ONpeAessroTcs IIaHUPYEMBIE pPE3YyJbTaThl OCBOCHHS
Kypca (GU3MKM Ha YypOBHE CpeaHero oOmiero o0pa3oBaHMs: JMYHOCTHBIE,
MeTanpeIMETHBIE, MpEIMETHbIC (Ha  yryOJIEHHOM  ypOBHE). Hayuno-
METO/IOJIOTUYECKONM OCHOBOWM It pa3paboOTKu  TpeOOBaHMW K  JIMUHOCTHBIM,
MeETaIpeMETHBIM U MPEAMETHBIM pe3yJIbTaTaM 00yJaroluXcs, OCBOMBIIUX POrPAMMY
no (u3MKe Ha ypOBHE CpeAHEero oOmiero oOpa3oBaHUs Ha YINIYOJIEHHOM YpPOBHE,
SBJIIETCS] CHCTEMHO-IESITETbHOCTHBIN TTOJIXO/I.

[Iporpamma mno ¢u3MKe BKIIOYAET: IJIAHUPYEMBIE PE3ylbTaTbl OCBOCHHS Kypca

¢bu3uKy Ha yriy0IEHHOM YPOBHE, B TOM
YHUCJIe MPEAMETHBIE PE3YNIbTaThI [0 ToAaM O0YyUEHHS; COJEpPKAHHE

yueOHoro npeamera «Pu3nkay 1o rojgam oOy4eHuUs;

TEMAaTUYECKOE TIAaHUPOBAHUE T10 TOAaM OOyUEHHUS.

[Iporpamma 1o Gu3HKe UMEET IPUMEPHBINA XapaKTEP W MOXKET OBITh HCIIOJIh30BaHA
YAUTEISIMHA (PU3UKH 711 COCTABJICHHS CBOMX PA0OYMX MPOTPAMM.

[Iporpamma 1o (HU3MKEe HE CKOBBIBACT TBOPYECKYIO WHHUIIMATUBY YyUYUTEICH H
MPEIOCTABIISICT BO3MOXKHOCTH JIJISl pEaM3aIliy PA3IMYHBIX METOJUYECKUX TOIXO0/I0B K
npenojJaBaHuio (U3MKKM Ha YIIYOJIEHHOM YpOBHE TMPU YCIOBUU COXpPAHEHUs
00s13aTeNBHON YaCTH COJIEP KaHMS Kypca.

dusnka KaKk Hayka o HambOoJee OOIMX 3aKOHAX MPHUPObI, BHICTyNAas B KaueCTBE
y4eOHOTO TpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMYy 3HaHUU 00
okpyxatomem wMupe. LlkonbHbBIA Kypc (QU3MKM — cucTeMooOpasyroumi i
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MMOCKOIBKY (DHU3MUECKUE 3aKOHBI JIekKAT B
OCHOBE TMPOLECCOB M SBJICHUM, HU3y4aeMbIX XHUMHEH, Ouosorueil, Quznyeckou
reorpadueil u actpoHomueil. Mcnonb3oBaHWe M aKTUBHOE MPUMEHEHHE (PU3UUECKUX
3HAHUN OMpEAeNnIO0 XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHHA B
chepe dHEepreTUKU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, TIOJYYE€HUSI HOBBIX MaTEpPHAJIOB C
3aIaHHBIMU CBOMCTBamMU. M3yueHne puU3nKu BHOCUT OCHOBHOM BKJIaJ B (hopMUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa oOywaromerocs, B (OpMHpOBAaHHWE YMEHUU
PUMEHSATH HAYYHBIH METO]T TO3HAHUS PY BBITIOJITHCHUHA UMH YICOHBIX HCCIICIOBAaHUH.

B ocHOBy kypca Gu3uKK Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHus MOJIOKEH P
U7Iei, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MTOCTPOSHUS.



®enepanbHas padouas mporpamma | duszuka. 10—11 xnaccesl (yriayO0nEHHbBIN YPOBEHD)

Hoen ueaocmnurocmu. B coorBeTcTBUM ¢ HeEH KypC ABJKICTCA JIOTHYCCKH
SaBepHIéHHBIM, OH COACPIKHUT MaATCpHall M3 BCCX PA3ACIIOB CI)I/ISI/IKI/I, BKJIIIOHA€T KakK
BOIIPOCHI KHaCCquCKOﬁ, TaK 1 COBpeMeHHOI;'I (bI/ISI/IKH.

Hoesa 2enepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepHall Kypca GU3HKU 00bEeTUHEH
BOKpYr (Qu3nueckux Tteopuil. Benymum B Kypce sABisgercss (HOpMHUpPOBaHUE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IMOJIE.

Hoea zymanumapuzayuu. EE peamnsanuss MPEANoOaracT HMCIOIb30BAHUE
T'YMaHHUTAPHOTO MOTEHIMaIa (GU3NIECKON HAYKH, OCMBICIICHUE CBS3U Pa3BUTHS (DU3UKU
C pa3BUTHEM OOIECTBa, a TaKXe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TPOoOIeMaMHu.

Hoea npuxnaounoit nanpaenennocmu. Kypc (usuku yriyOiaEéHHOro YpOBHS
MPEANOJaraeT 3HaKOMCTBO C IIMUPOKHM KPYIOM TEXHUYECKHMX M TEXHOJOTHYECKUX
MPUJIOKEHUIN W3YyUYECHHBIX TEOPUW M 3aKOHOB. [Ipw 3TOM paccMaTpuBarOTCs Ha ypOBHE
OOIIMX MPEJCTABICHUI U COBPEMEHHbBIE TEXHUYECKUE YCTPOMUCTBA, U TEXHOJIOTHUH.

Hoea 3konocuzayuu  peanusyercss IOCPEACTBOM  BBEACHHUS  DJIEMEHTOB
coJiepKaHusl, TOCBSIMIEHHBIX YKOJIOTMUECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOpPBIC
CBS3aHBI C Pa3BUTHEM TEXHUKM M TEXHOJIOTHM, a Takke OOCYXKIeHus MpodiemM
PalMOHAIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHME cojepKaHUs TPOrpaMMbl MO (U3UKE JOJKHO OBITh MOCTPOCHO Ha
MPUHIIMIAX CHCTEMHO-AESATEILHOCTHOTO TmoaxoAa. [ ¢usuku peanuszanus STUX
MPUHITMIIOB 0a3upyeTcsl Ha HCIOIb30BAHUM CAMOCTOSITEIBHOTO HKCIIEPUMEHTa Kak
MOCTOSTHHO JIeUCTBYtolIEero gakropa yueoHoro npouecca. st yriry0ia€éHHOTO YPOBHS —
9TO CHUCTEMa CaMOCTOATEIBHOTO YYEHHYECKOTO DJKCIEPUMEHTA, BKIIOYAIOIIETO
(bpOHTaNBbHBIE YYEHUYECKHUE OIBITHI MPYU W3YYEHWH HOBOTO Marepuana, JabopaTOpHbIE
paboTel M paboThl mpakTUkyma. [IpM 3TOM BO3MOXKHBI JIBa CIOCO0a pean3aluu
bu3ndecKkoro npakTUKyma. B mepBom ciydae mpakTUKyM IpOBOIUTCS 100 B KoHie 10
u 11 kmaccoB, 1100 MOCJE MEPBOTO U BTOPOTO MOJIYTOAMM B KaXJOM M3 3TUX KJIACCOB.
BTtopoii coco6 — 310 nHTErpanus paboT MpakTUKyMa B CUCTEMY JJAOOPAaTOPHBIX padoT,
KOTOPbIE MPOBOASTCS B Mpollecce u3ydeHus pasnuena (temsl). [Ipu aTom mox paboramu
MPaKTUKyMa MMOHUMAETCS CaMOCTOSITCIIBHOE WCCIICIOBAHHUE, KOTOPOE MPOBOIUTCS TIO
PYKOBOJCTBY CBEPHYTOr0, 00001IEHHOTO BHJ1a O€3 MOIIaroBOi HHCTPYKLUH.

B mporpamme mo ¢usuke cucremMa y4eHHMYECKOTO IKCIIEPUMEHTA, JIa0OpaTOPHBIX
paboT M MpakTHKyMma MpPEJICTaBlIeHa €IWHBIM TepeduHeM. BriOop TemaTuku IJisi 3TUX
BUJIOB  yYCHHYECKHX  MPAKTHYECKHX  pabOT  OCYIIECTBISACTCS  YYaCTHHUKAMHU
00pa3zoBaTeNbHOTO TPOoIlecca UCXOs M3 OCOOEHHOCTEH MOYypOYHOTrO TJIAaHUPOBAHUS U
ocHarleHus kabuaeTa pusuku. [Ipu 3TOM obecrieunBaeTcs OBIAJACHUE 00YYAIOIIUMUCS
YMEHUSMH TIPOBOUTH MPSMBIC U KOCBEHHBIC U3MEPCHHMSI, UCCIICIOBAHUS 3aBUCUMOCTEH
(U3UYECKUX BEIMYMH U TIOCTAHOBKY OMBITOB IO TTPOBEPKE MPETOKEHHBIX THIIOTE3.
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Bonbiioe BHUMaHUE YIENSETCS PEUICHUI0 PACUETHBIX M KAaYeCTBEHHBIX 3aj1ad.
[Tpu sTOM ISt pacUETHBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3a7a4d C SBHO 3aJlaHHON U
HESBHO 3aJlaHHON (PU3MYECKOW MOJIEINbI0, MO3BOJSIONIME TPUMEHSATh HW3Y4YCHHbIC
3aKOHBI W 3aKOHOMEPHOCTHM KaK W3 OJHOTO pas3fena Kypca, TaK W HHTCTPUPYS
MpUMEHEHUE 3HAHWW W3 Pa3HBIX pas3fenoB. JlJIs KadeCTBEHHBIX 3a7a4 MPHOPUTETOM
SBJIAIOTCS 3aJlaHus Ha 00bICHEHHE/TIpe/ICKa3aHne MPOTeKaHUsl (GU3HUECKUX SBJICHUNA U
MPOIIECCOB B OKPYKAIOIIEH JKU3HU, TPeOyromue BbIOOpa (U3MUECKOW MOMENTH IS
CUTYAIIMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedoBaHuamu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHn0 yuyeOHOro mporecca Kypc (U3MKH YriyOJIEHHOTO YPOBHS Ha YpOBHE
CpeaHero o0mero 0opa3oBaHus JOHKEH N3YdaThCs B YCIOBUAX MPEAMETHOTO KaOMHETA.
B kabunere pusuku q0KHO OBITH HEOOXOAMMOE JabOpaTOpHOE OO0OpPYIAOBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B TporpamMme 10 (U3UKE YYECHUYECKUX  OIBITOB,
7a00paTopHbIX pabOT W pabOT TMpakTUKyMa, a TakkKe JEeMOHCTPAllMOHHOE
00opyIoBaHUE.

JleMoHCTpaninoHHOE 000pyI0BaHNE POPMHUPYETCSI B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJILHOM JTOCTAaTOYHOCTH W OOECIeYMBaeT TMOCTAaHOBKY IIEPEUMCICHHBIX B
nporpaMme 10 (U3MKE KITIOYEBBIX JEMOHCTpAIMi ISl WCCIICIOBAHMUS H3Y4aeMBIX
SIBJICHUI U TPOIIECCOB, IMIIUPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe o0OpyIOBaHHME 1 YYEHMYECKHX  TPAKTUYECKUX  paboT
dbopMupyeTCs B BUAC TEMAaTHYECKUX KOMIUIEKTOB M 00€CTICUNBACTCS B PACYETEe OJTHOTO
KOMILJIEKTa Ha JBYX OOydJarommxcs. TemMaTH4ecKue KOMIUICKTHI JIabopaTOpHOTO
000pynOBaHUS JOJDKHBI OBITH TOCTPOSGHBI HA KOMILIEKCHOM  HCIIOJh30BaHUN
aHAJIOTOBBIX U ITU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM
B BHJIC ITU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LIETISIMA  M3y4eHHS (u3uku B oOmEeM o0O0pa3oBaHUU SIBISIOTCA:

dbopMHupOBaHUE UHTEPECA M CTPEMIICHHUS O0YJAFOIINXCS K HAYYHOMY H3yUEHUTO
IPUPOABI, PA3BUTHE WX HUHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH; pa3BHUTHE

IIPEICTABIICHUIA O HAYYHOM METO/Ie TTO3HAaHUS U (POpMUPOBaHHE
WCCJICIOBATEILCKOTO OTHOIICHHSI K OKPYIKAIOIINM SIBJICHHUSIM; (DOPMHPOBAHNE HAYIHOTO

MHUPOBO33PEHHUS KaK Pe3yJIbTaTa U3yuyeHUs OCHOB
CTpPOCHUS MaTepuu U (yHIAAMEHTAIbHBIX 3aKOHOB (M3HUKHU; (HOPMUPOBAHHE YMEHUU

OOBSCHSTH SIBJICHUS C UCTIOJB30BAHUEM (PU3UUECKHUX
3HAHUI ¥ HAYYHBIX JJOKA3aTeIbCTB; (OPMUPOBAHUE TIPEACTABICHUNA O POIU DUBHKH IS

Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUIA, pa3BUTHE TIPEICTABICHUN O BO3MOXKHBIX
chepax Oyaymeid npodecCHoHATBLHON JIeSITEIBHOCTH, CBS3aHHBIX C  (DU3UKOM,
MOTOTOBKA K JATbHEHIIIEMY 00YYEHUIO B 3TOM HaIPaBJICHUH.
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JlocTikeHre HTHX 1ieJied O0ecrneYrBaeTcsi pEelIeHUEM CIEAyIoIMMX 3a1ad B
npolecce M3ydeHuss Kypca (QHU3MKM Ha YpOBHE CpenHero ooimiero oOpa3oBaHUS:
npUOOpETEeHNE CUCTEMBbI 3HaHUM 00 OOIUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAS MEXAaHUKY, MOJIEKYJSIPHYIO (PH3UKY, DJIEKTPOINHAMUKY, KBAHTOBYIO
GU3UKY ¥ 2JIEeMEHTHI acTpOoPU3UKH; (HOPMUPOBAHNE YMEHHUIA MPUMEHSTh TEOPETUICCKUE
3HAHUS JJI11 OObSICHEHUS
bu3nUecKuX SBJICHUM B MPUPOJIE W I NPUHATUS NPAKTUUECKUX pEHICHHH B
MOBCEHEBHON KW3HMU, OCBOCHHE CIIOCOOOB PEIICHUS PAa3IMYHBIX 3a7a4 C SBHO
3aJIaHHOMN (HU3UIECKOM
MOJIEJIbIO, 33/1a4, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHne (PU3HMUECKON MOJIENH,
aJICKBaTHOM yCIIOBHUSM 3a/1a4, B TOM YHCIIE 33]1a4 MH)KEHEPHOTO XapaKkTepa;
MOHMMaHue (U3NIECKUX OCHOB M TIPUHIIMITOB JIEHCTBUS TEXHUICCKUX YCTPOUCTB U
TEXHOJIOTHUECKHUX TMPOIECCOB, WX BIUSHUA Ha OKPYKAIOIIYIO Cpeay; OBIAJICHHC

METOJaMH CaMOCTOSTEILHOTO TUTAHUPOBAHHUS U TTPOBEICHUS
(bU3MUECKUX SKCIEPUMEHTOB, aHAIN3a U MHTEpIpeTanuu MHGOpMAIIUK, ONpeAeIICHUS
JIOCTOBEPHOCTH TOJYYEHHOTO PE3yNIbTaTa; CO3JaHHWE YCIOBUW JUISI Pa3BUTHUS YMEHUI
MIPOEKTHO-UCCIIE0BATEIIbCKOM,

TBOPYECKON [EATENbHOCTH;  pa3BUTHE HHTEpeca K cdepaM mpodhecCuOoHaTLHON

JeSITeIbHOCTH, CBSI3aHHOMN
¢ ¢hU3HUKOM.

B cootBerctBum ¢ tpedoBanusiMu ®I'OC COO yrnyOnéHHbIA ypOBEHb H3yUCHUS
ydeOHoro npeamMera « Pu3nka» Ha YpOBHE CpPEIHEro 0011ero oOpa3oBaHus BHIOMpAETCS
00yJaroIUMUCs, TUTAHUPYIONTUMHU TIPOJODKEHHE OO0pa30BaHUS IO CIECIHAIBHOCTSIM
(U3UKO-TEXHUYECKOTO TTPOQHIIS.

OO6muiee 4KCIIO YacoB, PEKOMEHAOBAHHBIX JUIsl M3ydeHUs (U3UKU (yriayOJeHHBIM
ypoBeHb) — 340 gacoB: B 10 kimacce — 170 yacoB (5 wacoB B Henento), B 11 kimacce — 170
4acoB (5 4acoB B HEJIEIIO).

[Ipemyaraembiii B mporpamMmme 10 (¢U3MKE TMepedeHb JabOpaTOPHBIX H
MPAKTUYCCKUX pabOT SBIIAETCS PEKOMEHIOBAaHHBIM, YUYHUTENIb JIEJIaeT  BHIOOP
mpoBeNeHUsT JabOpaTOPHBIX pabOT U OMBITOB C Yy4ETOM  HHAMBHUIYaTbHBIX
0COOEHHOCTEH 00yJaronmxcs.

B mporpamme mo ¢u3Mke KaxXaOro Kiacca MpejiaracTcs pe3epB BpEMEHH,
OTBOJIMMBIN Ha BapHATHBHYIO YacCTh MPOTPaMMBbI, COJIEpKaHUe KOTOpoi (opmupyercs
y4acTHHKaMu oOpasoBaTeibHOTro mporecca. JlroGas pabouas mnporpamMma Jo0JDKHA
TIOJTHOCTBIO BKJTIOYATh B CE0S CoJlep KaHKe TAaHHOW TTPOTPaMMBbI IO (hU3HKE.
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COJEPXAHUE OBYUYEHUA

10 KJTACC Pazpgea 1. Hay4yHblil MeTO NO3HAHMS NPUPOABI

Ouzuka — pyHgamMeHTanpHas Hayka o mpupoje. HayuHblii mMeTon mo3HaHUS H
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

OKCIIepUMEHT U TeOopHsl B Ipoliecce TMO3HaHus npupoasl. Habmionenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  M3MepeHusi (U3MUECKMX BEIMYMH (AaHAJIOTOBblE M LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocTy U3MEpPEHU PU3NYECKUX BETUYHMH (a0COIIOTHAS M OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUM M MPOLECCOB (MaTepualibHas TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, UleaIbHast )KUIKOCTb, UCANIbHBIN ra3, TOUYSUHBIH 3apsn).
['mnore3a. ®U3NUECKUil 3aKOH, TPAHUILIBI €r0 MPUMEHUMOCTH. Du3ndeckas Teopusl.

Ponb 1 MecTo ¢pu3uku B pOpMUPOBAHUN COBPEMEHHOM HAYYHON KapTHUHBI MUpPA, B
PaKTUYECKOH AESITENIbHOCTH JIOACH.

Vuenuueckuui sxcnepumenm, 1abopamopnsie pabomsi, RPAKMUKyM

W3mepenue cuiibl TOKa M HANpPSOKEHHs] B LIETH MOCTOSIHHOTO TOKa IPU MOMOLIH
aHAJIOTOBBIX M IIU(PPOBBIX U3MEPHUTEITHHBIX MPUOOPOB.

3HaKOMCTBO ¢ LHU(poBOM mnabopatopuerd mno ¢usuke. I[Ilpumepsl uzMepeHus
($u3nYeCKUX BEMYMH IIPHU MOMOIM KOMIIBIOTEPHBIX JaTUUKOB.

Pa3gen 2. Mexanuka Tema
1. Kunemamuka

Mexanndeckoe ABMKeHHE. (OTHOCUTEIBHOCTH MEXAaHHYECKOrO  JIBMOKCHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a1a4 MEXaHUKHU.

Paauyc-BekTOp MaTepUaIbHON TOUKH, €ro MPOEKIMA Ha OCH CUCTEMBI KOOPIMHAT.
Tpaexkropusi.

[Tepememnienue, CKOpOCTh (CpeAHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepuaJbHOM TOYKHM, HMX TPOCKIMM Ha OCH CHUCTEeMbl KoopauHaT. CrokeHue
MEPEMELICHUM U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE. 3aBUCHUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHUS U MYTH MaTEepPUATbLHON TOYKH OT BPEMEHH U HUX
rpaduKy.

CBobOomHOe mazeHUEe. YCKOpEeHHWE CBOOOJHOrO TMajaeHus. JIBuwkeHue Tena,
OpOIIEHHOTO IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPANHAT, CKOPOCTH M YCKOPEHUS
MaTepUaIbHOM TOYKHA OT BPEMEHH U UX rpadUKHu.

Kpusonuneitnoe aBmxenue. [[BrkeHne MaTepruaibHONW TOYKU 110 OKPY>KHOCTH.

8
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VYrnoBas u uHEHHas ckopocTh. [lepuon u gactoTta obpamieHus. LleHTpocTpemMuTensHOE
(HOpMaJIbHOE), KacaTelbHOE (TaHTEHI[MAJIbHOE) W TMOJHOE YCKOPEHUE MaTepualibHOU
TOYKH.

TexHuueckue YCTpOfICTBa N TCXHOJIOTHUYCCKHUC IIPOUCCChI: CIINAOMCETP, ABHIKCHHUC
CHapsA 0B, LCITHBIC, HI@CTGpéanTBIC 141 peMéHHBIC nepeaadn, CKOpOCTHBIC JII/I(i)TLI.

Jlemoncmpayuu
Mogens cuctembl OTCYETA, WILTIOCTpAIUs KUHEMAaTHUUYECKUX XapaKTEPUCTUK
JIBYDKCHUS.

CnocoObI ucciaeaoBaHus JBUKCHUM.

Nnmoctpaiius npeaebHOroO nepexo/ia U 3MEepeHre MTHOBEHHOM CKOPOCTH.
[IpeoOpazoBanue ABUAKEHUM C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Ha6J'IIOI[€HHe ABMOKCHHA TCIIA, 6p0HICHHOFO Imoa YyrioM K TOpPHU3OHTY )51
TOPU3OHTAJIBHO.

Hanpapnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.
[IpeoOpazoBaHue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTeW, TPACKTOPHI, CKOPOCTEN JABUAKEHHUS OJTHOTO M TOTO KE Telaa B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul, NPAKMUKYM

N3yuyeHne HEPaAaBHOMEPHOIO [BWKEHHMSA C LEJIbIO OIPENEICHUs MIHOBEHHOU
CKOpPOCTH.

N3mepenne ycKOpeHHUs NMPU NPSIMOJMHEMHOM PABHOYCKOPEHHOM JBWKEHUH II0
HAKJIOHHOU INTIOCKOCTH.

Hccnenoanne 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHUU.

W3mepenue yckopeHuss CBOOOJHOTO MajeHUs (PEeKOMEHJIOBAHO HCMOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuyenue nBUXKEHUA Tea, OpOLIEHHOr0 TOpU30HTalbHO. [IpoBepka rumoTe3sl o
IIPSMOM MPOIOPLUOHAIBHON 3aBUCUMOCTH MEXAY HAIbHOCTBIO MOJIETA U HAYaJIbHOU
CKOpOCTBIO Te1a.

N3ydenune nBMXEHUs Tea 10 OKPYKHOCTH C TIOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH TIEpHOJA OOpallleHUs] KOHUYECKOTO MasiTHUKA OT €ro

napaMeTpoB. Tema 2. /lunamuka

Ilepeii  3axkoH HproTonHa. HMHepumanbHble cuctembl oTcuéra. IlpuHiun
oTHocuTenbHOCTH [anunes. HeunepuuanbHble CUCTEMBbl OTCUYETa (OMpeEAcsICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cui.

Bropoiu 3akon HeroTOHA 1711 MaTepuaabHON TOUYKHU.
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Tperuit 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTCHUSI. DKBUBAJIECHTHOCTh T'PABUTAIMOHHON W MHEPTHOU
MAaccCBhl.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHUSI CBOOOJHOTO MaJICHUs OT BHICOTHI Hajl
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduueckoil mupoThl. JBrkeHre HEOECHBIX Te U X
cryTHUKOB. 3akoHbl Keriepa. [1epBas kocMuueckasi CKOpOCTb.

Cuina ynpyroctu. 3akon ['yka. Bec Tena. Bec tena, ABUXKYIIErocsi C YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpEHHUsI CKOJNBXKEHUS U CUJIa TPEHUS IMOKOS.
Koaddumument tpenns. Cuna CONMpOTHBICHUS TPH JBMKCHHUH Telld B JKHJIKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO JIBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckne yCTpPOWCTBA UM  TEXHOJOTMYECKUE MPOLECCHI: MOAIINITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
Habmronenne ABMIKEHHMS Tel B WHEPIUAIbHBIX W HEHWHEPLHAJIBHBIX CHCTEMaXx
oTCcUéra.

[IprHIMI OTHOCHUTEIBHOCTH.
Kauenue nByxX HUIMHAPOB WM IIAPOB PA3HOM MACCHl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIBHO HEMHEPLMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME pPABHOJEHCTBYIOLIEH IPUIIOKEHHBIX K TEJy CWJI C IPOM3BEICHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPLUUAIIBHON CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHMKAIOIINUX B PE3yIbTATE B3aUMOICHCTBUS TEJI.
HN3mepenune macc o B3anMOICUCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NTOABEME U TAJCHUH.

[HenTpoOexKHbIE MEXaHU3MBI.

CpaBHeHI/Ie CHJI TPCHUA ITOKOs, KAYCHUSA U CKOJILIKCHUS.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM

N3mepenne paBHOACHCTBYIOIICH CHJI TpU JBMIKEHUHW OpycKa MO HAKJIOHHOU
MJIOCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBIXKCHHS OpycKa 10 HAKJIOHHOM
IJIOCKOCTHU Ha 3aJaHHOE PACCTOSIHUE OT €T0 MAaCCHI.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTrOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pE3MHOBOM 00pa3siie, OT X Jedopmariuu.

N3ydenune ABWMKEHUSI CUCTEMBI TeJ, CBS3aHHBIX HHUTBIO, MEPEKUHYTON Uepe3
JETKui OJIOK.
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W3mepenne kod(dduIMeHTa TpeHHs IO BEJIMYUHE YIJIIOBOTO KO3 UIMEHTa
3aBUCHMOCTH Frp(N).

HccnenoBanue nBmwKeHWs Opycka MO HAKJIOHHOW IUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEeHHUS.

N3ydenue nBMKEHUs Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AbcomoTHO TBEpa0E Temno. [locTynaTenbHOe U BpalaTesibHOE JBUKEHUE TBEPAOTO
Terna. MOMEHT Cuiibl OTHOCHUTENIbHO Ocu BpaieHus. Ilmedo cuibl. ClioxkeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTOHYMBOE, O€3pa3IMYHOE PABHOBECHE.
TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHME IPOLECCHI:  KPOHILITEWH,
CTPOUTENBHBIN KpaH, PEIIETYAThIE KOHCTPYKIUU.

Jlemoncmpayuu

YcnoBus paBHOBecus. Buibl
PaBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul, RPAKMUKYM
Hccnenosanue ycioBuil paBHOBECHs TBEPAOTO TENA, UMEIOILIETO OCh BPALCHUS.
KoHncTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.
N3ydenune ycTOMdnBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONIOPBI.

Tema 4. 3axonvl cOXpaneHUun 6 MEXaHUK

Nmnynee MarepuasbHOW TOYKH, CHUCTEMBI MarepualbHbIX TOudeK. LleHTp macc
CHUCTEMBI MATEPUANIBHBIX TOUEK. Teopema O IBU)KEHUU LIEHTPa Macc.

NMnyibe CHITBI M1 U3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomeHT nmnysbca MaTepuainbHo Touku. [IpencraBieHue o COXpaHEeHUM MOMEHTA
VMITYJIbCA B LICHTPAJIbHBIX MOJISX.

PaGota cunpl Ha MaJoM W Ha KOHEYHOM TmiepemenieHuu. ['paduueckoe
MPEICTABICHUE PAOOTHI CHITHI.

MOIIHOCTH CHUJIBI.

Kunernueckas DHEPIUs MaTepUaIbHOU TOYKH. Teopema 00
M3MEHEHNH KHHETUYECKON SHEPTUH MAaTEPUAIBHON TOUKH.

[loreHuuanbHpie  H© HEMOTEHIUAJIbHBIE CUJIBI. ITorenuunanbHas
sHeprus. [loTeHuanbHas 3HEprust ynpyro ae(opMupoBaHHOMN MPYKUHBI.
[TorennumanbHas SHEPrys Tejaa B OMHOPOJHOM I'PaBUTALMOHHOM IToJe. [loTeHnuanbaas
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HHEPrud Teja B TPABUTALIMOHHOM T0JI€ OJTHOPOJHOTO I1apa (BHYTPU U BHE I1apa).
Bropas kocMuueckasi ckopocTh. TpeTbs kocMHuuecKasi CKOPOCTb.

CBs13b pa60TBI HECTIOTCHIHNAJIBbHBIX CHJI C HM3MCHCHHCM MEXaHUYECKOU 9HCPIrun
CHCTEMBI TeJl. 3aKOH COXPaHCHHUA MEXaHUYECKOU OHCPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.
VYpaBuenue bepHymin [ uaeanbHOW SKUJIKOCTH KakK CJIEACTBHUE 3aKOHA
COXpPAaHEHUSI MEXaHUUYECKOU YHEPTUH.

TexHuyeckre yCTpPOMCTBAa M TEXHOJOTUYECKUE MPOLECCHl: ABUKECHHE PAaker,
BOJOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, TUPOCKOI, GUTYpHOE KaTaHUE HA KOHbKAX.

Jlemoncmpayuu
3aKOH COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE ABMXKCHHUE.
N3MepeHre MOIHOCTH CHUJIBI.
W3MeHeHne sHEPTUH Tella MPU COBEPIICHUH PaOOThI.

B3anmHbple mnpeBpalieHuss KHUHETHYECKOW W NOTEHUUAIBHOW JHEPIUM IpH
JEHCTBUU HA TEJIO CWIBI TSHYKECTU U CWIIBL YIIPYTOCTH.

CoxpaHeHue  dHEpPrud  NOpu  CBOOOJHOM  MAaJCHUM.
Yyenuueckuii sxcnepumenm, 1abopamopHuvle pabomvl, NPaAKMUKYM
N3mepeHre nMmmyJsibca Tela o TOpMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJETH 3JIEKTPOMOOWIS M MOIIHOCTH CHJIbI

TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccenenoanue coXxpaHeHHs UMITYJIbCa IIPU yIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHMSI TOTEHIMAIbHONW SHEPIHMHM NPYXKUHBI C PabOTONl CHIIbI
TPEHUs.

Onpenenenue pabOThl CWIBl TPEHUS TPH JABWXKEHUM Tella [0 HAKJIOHHOU

IIJIOCKOCTH.

Pasznen 3. MosekyasipHas ¢pusuka u tepmoguHamuxka Tema
1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE MOJIOKEHUSI MOJIEKYJIsIpHO-KUHEeTHYecKoM Teopun (MKT), ux onbiTHOE
obocHoBanue. Juddysus. bBpoyHOBckoe ABMKEHHE. XapakKTep JBIKCHHUS W
B3aHMOJECHUCTBUS YacTUIl BellecTBA. MoJien CTpOCHUS ra30B, )KUIAKOCTEW U TBEPIBIX
Ted U OOBSICHEHHE CBOICTB BeIlleCTBAa Ha OCHOBE 3THX Mojeneil. Macca u pa3Mepsl
Mmouekys (atomoB). KonnuectBo BemectBa. [loctositHHas ABoraapo.
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TennoBoe paBHOBecue. Temmeparypa u crocodbsl €€ wusmepenus. Illkama
temmneparyp Llenscust.

Mopenp uaeanbHOrO ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUU: YaCTHUIIBI ras3a
JIBHXKYTCSI XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHbl.  YpaBHeHue MenneneeBa—Kianeiipona.  AOcomroTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH JlampToHa. M3ompomecchl B
U/1eaIbHOM ra3e ¢ IMOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne
U30IIPOLIECCOB: N30TEPMa, U30X0pa, U300apa.

CBsi3b MEXIy JABJICHUEM M CPEOHEH KMHETUYECKOM 3HEpPrueil MmocTynaTebHOro
TEIUIOBOTO  JBWKEHMSI  MOJIEKYJ  MJ€aJbHOro ra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHOKWUHETUYECKON TEOPUHU UIEANBHOTO rasa).

CBsi3p  a0CONIOTHOM TeMmepaTypbl TEPMOAMHAMUYECKON CHUCTEMBI CO CpeIIHEH
KMHETHUYECKOW SHEPTUEHN MOCTYIMATEIBLHOTO TEIJIOBOTO ABUKECHUSA €€ YACTHII.

TexHnuecKre yCTpOIICTBAa U TEXHOJOTHUYECKHE MPOLECChl: TEPMOMETpP, OapoMeTp,
IIOJIyYEHHE HAaHOMATEPHUAJIOB.

Jlemoncmpayuu
Mogenu IBUKEHHUS YaCTUI] BEIIECTBA.
Mopenb 6pOyHOBCKOTO JBUKEHUS.
Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.
Hubdy3ust :KUIKOCTEH.
Mogens onbita lITepHa.
[IpuTsskeHne MOJIEKYII.
Mogenu KpucTaTM4eCKUX PereToK.
HabGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul, NPAKMUKYM

HccnenoBanue mporiecca yCTaHOBICHUS TETUIOBOTO PaBHOBECHS MIPH TETNIOOOMEHE
MEXKy TOpsiYer U XOJIOJHON BOAOM.

W3ydyenne u30TepMHUYECKOro mporecca (PEKOMEHIOBAHO  HMCMOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3yuenne nzoxopHoro mpouecca. M3yuenue

M300apHOTrO Mpoliecca.

[TpoBepka ypaBHEHHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiumol

Tepmoaunamuueckass (TJZ) cucrema. 3agaHue BHEUIHMX —YCIIOBHA JUISL
TEPMOJMHAMUYECKON cUCTeMbl. BHemHue u BHyTpeHHue napamerpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHCTEMBI KAaK CpPEJHUE 3HAYEHUSI BEJIMYWH, OIKCHIBAIOIIUX €€
COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.
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HyneBoe  Hauano  TepMOAMHAMUKHU. Camomnpou3BojibHasi  perakcanus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopenp naeanbHOro rasa B TEPMOJUHAMUKE — CUCTEMA YPABHEHUM: ypaBHEHHE
MenpneneeBa—Knanelipona u BblpaXeHHE MJii BHYTPEHHEH OJHEpruu. Y CIOBHS
MPUMEHUMOCTH 3TON MOJIETU: HU3Kasl KOHIEHTPAI[Usl YaCTHII, BHICOKHUE TEMIIEPaTyphI.
BripaxeHnue a1 BHyTpeHHEH SHEprUU OJJHOATOMHOI'O MJI€aJIbHOTO Ta3a.

KBasucraruueckue U HeCTaTUYECKHUE MPOIIECCHI.

DOnemeHTapHas paboTa B TepMoauHaMHKe. Bpruucienue paboTel 1o rpaduxy
npouecca Ha pV-auarpamme.

Tennonepenaua Kak croco0 M3MEHEHHUS BHYTPEHHEU SHEPIUu
TEPMOJMHAMHYECKONH  cucTtemMbl  0e3  coBepuieHuss  pabotel.  KonBekius,
TEIJIONPOBOJAHOCTD, U3ITyUYEHHUE.

KonnuectBo Temnotsl. Temno€MKocTs Tena. Y aenbHas U MOJISIpHas TEIIIOEMKOCTH
BelIECTBA. YpaBHeHHe Maiiepa. YenbHas TemoTa CropaHus ToIuMBa. Pacuér
KOJIMYECTBA TEIUIOTHI ITpH Teruionepenaye. [lonstiue 06 annadbatHoM mporuecce.

IlepBbIii 3aKOH TEPMOJAWHAMUKHU. BHyTpeHHsAs 3HEprus. KoaudecTBo TEIIOTHI U
paboTa KaKk Mepbl U3MEHEHUSI BHYTPEHHEHN SHEPTUN TEPMOANHAMUYECKON CUCTEMBI.

Bropoil 3aK0H TEpMOAMHAMHUKH I PAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHHE TEPMOJIMHAMHYECKOW CHUCTEMBl NPOXOIUT €IMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpPMOJWHAMUKH JUIsl HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO
nepeaaTh TEIIOTY OT 0oJiee XOJOIHOIro Tejia K Oosee Harperomy 0e3 KOMIIEHCAIMU
(Knay3uyc). Heo6paTUMOCTh IPUPOIHBIX TPOIIECCOB.

[Tpunumne! necteus TerioBbix MamuH. KII/I.

Maxkcumanenoe 3nauenue KITJI. Lukn Kapho.

DKOJIOTUYECKUE AaCIMEKThl HCMOJIb30BaHUA TEIUIOBBIX JBUrareneil. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoucTBa u TEXHOJIOTUYECKHE MPOIECChl: XOJIOAWIbHHUK,
KOHJUITMOHED, TU3ETbHBIN 1 KapOIOPaTOPHBIN JBUTATENN, TApOBas TypOUHa,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATYP, YTUIU3AIUS «TEIJIOBBIX)» OTXOJIOB C
MCIIOJIb30BAaHUEM TEIUIOBOIO HACOCA, YTUIIM3ALMSA OMOOPTaHUYECKOro TOIUIMBA IS
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Jlemoncmpayuu
N3meHnenune TeMriepatypsl py ainadaTHueCKoOM PaCcIIupEHUH.
Bo3znymHoe oruuso.
CpaBHEeHUE yAETbHBIX TETNIOEMKOCTEMN BEILIECTB.
CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.
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UccnenoBanue aguabaTHOTO MIpoIiecca.
KomneroTepHbie MOJIeTN TEIIJIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomoi, NPAKmMuKym
N3mepenne yaenpHON TEIIIOEMKOCTH.

Uccnenosanue npoiiecca OCTbIBaHUS BEIIECTBA.
UccnenoBanue aguabaTHOTO TMIpoIiecca.

N3ydyeHne B3aMMOCBA3U DHEPIUU MEXMOJICKYISAPHOTO B3aUMOACHCTBUSA U
TEMIIEPATYPBI KATIEHUS KUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvle nepexoonl
[TapooOpa3oBanue u KoHjaeHcaiusa. VMcmapeHue u KuneHue. YelbHas TerioTa
napooOpa3oBaHusl.

HaCBIHICHHBIe M HCHACBIIMICHHBIC ITIaPbI. KauecTBeHHas 3aBUCHUMOCTDH INIOTHOCTH U
AaBJICHHUA HACBINICHHOI'O IIapa OT TCMIICPATYPbl, HMX HC3aBUCHUMOCTL OT 00BEMa
HAaCbIICHHOT'O I1apa. 3aBHUCHUMOCTbD TEMIICPATYPBI KUIICHUS OT AABJICHUA B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe temo. Kpucrammmueckue u amopduble Tena. AHHU30TPONHUS CBOWCTB
KpucrauioB. IlnaBiaeHne W KpUCTAIM3aUMs. YJElIpHAs TEIUIOTAa IUIaBJICHUS.
CyOnumarnusi.

Hedbopmaru TBEpAOro Tena. Pactsxenue u cxartue. Cnur. Moayns FOHra.
[Ipenen ynpyrux aedopmarmii.

TeroBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tell, O0BEMHOE U JIMHEHHOE
paciiipeHre. AHFapMOHU3M TEIUIOBBIX KOJIEOAHMM 4YacTHUI] BEUIEeCTBAa KaK NpUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEeprUn B (pa30BbIX MMEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHOCTHOE HaTshkeHue. Koaddurment MTOBEPXHOCTHOTO
HaTshkeHus. Kanumsipuele siBieHus. JlaBieHue 1moji HCKpUBIEHHON MOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca.

TexHuyeckre ycCTpOWCTBA W TEXHOJOTUYECKHE TMPOIECCHI: XKUIKUE KPUCTAILIBI,
COBpPEMEHHbBIE MaTEpHAIIBI.

Jlemoncmpayuu

TeruoBoe pacmupeHue.

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue. Kunenue npy noHM>X€HHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKCHUS.

OMBITHI C MBUIBHBIMY TUIEHKAMH.

CmauuBaHue.
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KanumsipHsie siBieHusI.

Moienr HeHBIOTOHOBCKOM KUIAKOCTH.

CriocoObI M3MEpEHUS BIAKHOCTH.

HccnenoBanne HarpeBaHUs U TUTABJICHUST KPUCTAJUTMUECKOTO BEIIECTBA.
Buner nedopmaruii.

Ha6nronenue manpix nedopMariui.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM
N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

HSMGpCHI/IC YHGHBHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.

I/IBY‘ICHI/IC CBOMCTB HACBIIMICHHBIX IIapPOB.

I/IBMepCHI/Ie a0COJIFOTHOM BJIAJKHOCTH BO3IdyXa u OLICHKa
MacCCHI mapoB B IIOMCUICHUMU.

I/IBMepCHI/Ie KOB(l)(l)HHI/IeHTa ITOBCPXHOCTHOI'O HATAKCHUA.

N3mepenne monyns FOnra.
HccnenoBanue 3aBUCHMOCTH 1eOopMaliid pPe3MHOBOTO 00pa3lia OT MPUIIOKEHHOM
K HEMY CHJIBL.

Paznen 4. dnekrpoaunamuka Tema
1. dnekmpuueckoe none

OnekTpu3anuss Tel W €€ NpOosIBIEHUA. OJEeKTpuueckud 3apsa. [IBa Buga
AIEKTPUYECKUX 3apsii0B. [I[pOBOIHUKH, TUIIIEKTPUKHU U TTOJIYIIPOBOIHHUKH.
DneMeHTapHbIN SEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero geiicTBre Ha 3JIEKTPUUYECKHUE 3aPSbI.

Hanpsix€nnocTs anexkrpudeckoro noist. [IpoOusiit 3apsn. Jluaun HanpsEHHOCTH
AIEKTPUYECKOTO TToJIs. OTHOPOIHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUATBHOCTD  BJIEKTPOCTATHYECKOTO  MOJisl. Pa3HOCTh  MOTEHUIHMANIOB M
HanpspkeHue. [loTeHnmnanbHas sHeprus 3apsia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHunan s3nekTpocTaTudeckoro nossi. CBsi3b HANPSIKEHHOCTH TOJISI M pa3HOCTHU
MOTEHIUAJIOB JUISL  3JEKTPOCTATUYECKOro  Mmojis (Kak OJHOPOAHOIO, TaK
1 HEOJTHOPOJTHOTO).

[IpuHIMN Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apsikeHHOM cdepshl. [Tone
PaBHOMEPHO 3apsHKEHHOTO TI0 00bhEMY 11apa. [lone paBHOMEpHO 3apsKeHHON
OEeCKOHEUHOMH miockoctu. KapTunel — nuHUMM HaNpsOKEHHOCTH  ATUX
noJjen Y SKBUIIOTEHLIHATBHBIX TOBEPXHOCTEM.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CTIOBUE PABHOBECHS 3aPsI0B.
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]_II/IBJ'ICKTPHKI/I B OJJICKTPOCTATHUYCCKOM IIOJIC. I[I/IC-)JIGKTpI/IIIGCKaH IMPOHHULACMOCTDb
BCIICCTBA.

Kongencatop. ODneKTpo€MKOCTh KOHIEHCATOpA. JIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCaTopa.

HapannenLHoe COCOAMHCHUC KOHICHCATOPOB. ITocnenoBaTenbHOE COCAUHEHUE
KOHICHCATOPOB.

SHCpFI/I}I 3aPSKCHHOI'O KOHACHCATOPA.

JIBMKeHUE 3apsyKEHHOM YaCTULIBI B OJTHOPOTHOM DJIEKTPUUYECKOM TIOJIE.

TexHuueckue yCTpoOMCTBA M TEXHOJIOTMUECKHE MPOIECCHI:  DIEKTPOCKOTI,
ANEKTPOMETP,  BJEKTpOCTaTHYecKas  3al[uTa, 3a3€MJIEHUE  JJIEKTPOIpPHOOpPOB,
KOHJIeHCaTOphkl, reHepatop Bau ne ['paada.

Jlemoncmpayuu
Y CTpOUCTBO Y MPUHIKII IEUCTBUS AJIEKTPOMETPA.
DIIEKTPUYECKOE TOJIE 3aPSYKEHHBIX IIAPUKOB.
DneKTpruYecKoe MoJie ABYX 3apsyKEHHBIX IUIACTHH.
Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).
[IpoBOOHUKH B DIEKTPUYECKOM MOJIE.
DIIEKTPOCTaTUYECKAs 3a1IUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.
3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAY IUIACTHH,
PACCTOSIHUS MEK1Yy HUMU U TUDJIEKTPUUECKON MPOHUI[AEMOCTH.

DHeprus 3JIEKTPUYECKOro MOJIs 3apsSHKEHHOr0 KOHAeH caTopa. 3apsijika
U pa3psliKa KOHJEHCAaTopa 4epe3 pe3ucTop.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol, npakmuxym OneHka
CHUJI B3aUMOJICHCTBUS 3apSIKCHHBIX TEJ.

HaGnronenue npeBpallleHus] 3HEPruu 3apsyKEHHOTO KOHJIEHCATOpa B SHEPIHIO
U3ITy4YEHUs CBETOIMOAA.

N3ydyeHnne npoTekaHusi TOKa B LEMHU, COACPHKAILECH KOHICHCATOP.
Pacnpenenenrie pa3HOCTH MOTEHIMANOB (HANPSKEHHUS) MPU MOCIEIOBATEIBHOM
COEJIMHEHUH KOHJECHCATOPOB.

HccnenoBanue paspsiia KOHJIEHCATOpa Yepe3 pe3ncTop.

Tema 2. Ilocmosannsiii 21ekmpuyeckuii mok Cuna
TOKa. [I0CTOAHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MICTOUHMKH TOKa.
Hanpsixenue U u 9J1C &.
3akoH OMa [iJ14 y4acTka LenHu.
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SHCKTpI/I‘{CCKOG COIIPOTHUBJICHHC. 3aBUCHUMOCTbD COIMPOTHUBJICHUA OAHOPOAHOI'O
IMPOBOJHHUKA OT €TI0 JUIMHBI U IJIOIIAaAN ITOIIEPCYHOTO CCUCHMUA. YI[eJIBHOe
COITPOTUBJICHUC BCIICCTBA.

[TocnenoBarenbHOE, TMApajuIeIbHOE, CMENIAHHOE COEAWMHEHHUE TPOBOJHUKOB.
Pacuér pa3zBeTBnéHHBIX nekTpudeckux 1eneil. [IpaBmma Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MoOIIHOCTh 3JEKTPUUYECKOTO ToKa. TeruoBas MOIIHOCTh, BhIIEIseMas  Ha
pesucrope.

OJIC u BHYTpEHHEE CONPOTUBJICHHWE HCTOYHMKA TOKa. 3akoH Oma aJis MOJTHOU
(3aMKHYTOI1) 2JIEKTPUYECKOM 11enu. MOIHOCTh UCTOYHUKA ToKa. KOpoTkoe 3aMbIKaHUE.
KonzeHncaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTart, CYETUUK FIEKTPUIECKON IHEPTUH.

Jlemoncmpayuu

HN3mepenue cuibl TOka U HATPSKEHHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS JJISL PE3UCTOPA, JIAMIIBI
HaKaJIMBAaHUA U CBETOIMOIA.

3aBUCHUMOCTD COIIPOTUBJICHUA HUJIMHAPHUYCCKUX IMMPOBOAJHHMKOB OT IJIMHBI,
Iiomaay IoIepeuYHoro CCYCHUA 1 MaTcpualia.

HUccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTUBIICHUS MPU TMOCTOSSHHOM
HaNpPsKECHNUH.

IIpsimoe u3mepenne DJ[C. KopoTkoe 3aMblkaHW€ TajdbBaHUYECKOTO DJIEMEHTa U
OII€HKAa BHYTPEHHETO COMPOTHUBIICHHUS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTtapeii.
HccnenoBanne pa3HOCTH TMOTEHIIMATIOB MEXIY TMOJIOCAMH HCTOYHHKA TOKA OT
CHUJIBI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, 1abopamopsle padomul, NPAKMUKYM
Uccnenoanne cMEMIaHHOTO COETMHEHUSI PE3UCTOPOB.

W3mepenue yaenbHOTro COPOTUBIICHHSI IPOBOHUKOB.

HccnenoBanme 3aBUCUMOCTH CHITBI TOKA OT HAIMPsDKEHUS TS JIaMIThl HaKaTHBaHMSL.
VYBenuuenue npejesna u3MepeHust amrepmeTpa (BoJIbTMETPA).

Nzmepenune DJIC 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

Uccnepoanue 3aBucumoctd DJ]C raibBaHUYECKOTO 3JE€MEHTa OT BPEMEHU MIpH
KOPOTKOM 3aMbIKaHUU.

HCCHGJIOB&HI/IC Pa3HOCTHU IMOTCHOHWAIOB MCXKAY IIOJIIOCAMHW HCTOYHHKA TOKa OT
CHJIbI TOKA B LICIIN.
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HCCJ’IGI{OBaHI/Ie 3aBUCHUMOCTH TOJIE3HOM MOITHOCTHU UCTOYHHKA TOKa OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3nuunvix cpeoax

DeKTpUYECcKasi MPOBOJMMOCTh PA3JIMUHBIX BEIIECTB. DJIECKTPOHHASI IPOBOIUMOCTD
TBEP/IBIX METAJUIOB. 3aBUCUMOCTb COMTPOTUBIIEHUSI METAJIOB OT TEMIIEPATYPHI.
CBepXnpoBOJUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonympoBomauku. COOCTBEHHASI M PUMECHASI TTPOBOIUMOCTD TTOTYIIPOBOTHUKOB.
CaoiictBa p—N-niepexoja. [loaynpoBoAHUKOBBIE PUOOPHI.

ONEKTPUYECKUM TOK B JJEKTPOIUTAX. OJIEKTPOJIUTHYECKAS JUCCOILMALIMS.
DnekTpoiun3. 3akoHbl Dapanest s 3IEKTPoIn3a.

DJNIEKTpUYECKU TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOSITEIbHBIN pa3psil.
Paznuunbie THITBI cCaMOCTOSITENBHOTO pa3psiaa. Monnus. [Inazma.

TexHuyeckne ycTpocTBa M MPAKTUYECKOE MPUMEHEHHE: Ta30pa3psIHbIC JIAMIIbI,
AJIEKTPOHHO-Ty4YeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MTPUOOPHI: AMOM, TPaH3UCTOP,
dboToIMOA, CBETONMOM, TallbBaHWKA, padUHUPOBAHUE MEIM, BBIIIJIABKA ATIOMUHUSA,
3JIEKTPOHHAsI MUKPOCKOIIHSI.

Jlemoncmpayuu
3aBUCUMOCTbH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB IIEKTPOIUTOB.
3akoHbI JsekTposinza Papazes.
HckpoBoii pa3psaa U MpOBOAUMOCTb BO3/1yXa.
CpaBHeHHE MPOBOAUMOCTH METAJLIOB U MOIYNPOBOJHUKOB. OTHOCTOPOHHSS
MIPOBOAUMOCTB JUOJA.

Vuenuuecxuii sxcnepumenm, rabopamopmule pabomol, NPAKMUKYM
HaOmnronenue anexTposusa.
N3mepenue 3apsaa 0THOBAJICHTHOTO HOHA.

UccnenoBanne 3aBUCMMOCTH COMPOTHUBIICHHSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Pu3n4ecKuil NPaAKTUKYM

Croco6b1 m3Mepennsi (U3MUECKUX BEJIWYUH C HWCIOJI30BAHUEM aHAJOTOBBIX U
U(PPOBBIX H3MEPUTEIBHBIX MNPUOOPOB W KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE W OTHOCHUTEJIbHBIC TOTPEIIHOCTH HM3MEPEHUN (PU3UYECKUX BEIWYHUH.
OueHka rpaHull OrPENTHOCTEN.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHH, MCCIICIOBAHUN 3aBUCUMOCTEH (HM3UYECKUX
BEITMYMH, TPOBEPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp u3 pPabOT, OMHMCAHHBIX B
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TEMaTHYECKUX paslienax «YUYeHHYECKUHd OSKCIEPUMEHT, JabopaTopHble paboThl,
IPAKTUKYM»).

Me)KHPEIlMeTHLIe CBA3HU

N3yuenue kypca ¢uzuku yriyosn€HHoro ypoBHs B 10 kiacce OCylIECTBISIETCS C
y4ETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTUH,
XUMUH, Teorpauul ¥ TEXHOJIOTHH.

Mescnpeomemnoie NOHAMUA, CEA3AHHBIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBIICHUE, HAYYHBIN (akT, TUIOTE3a, (pU3nUecKas BeJIUYHHA, 3aKOH, TEOpHs,
HAOJIO/ICHNE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE, MOTPEUTHOCTH
U3MEPEHUM, U3MEPUTENBHBIE MPUOOPHI, IU(PPOBas Tad0paTOpus.

Mamemamuxka: Peumienne cuctembl ypaBHeHul. JIuneliHas ¢yHkius, napaboina,
runepOosia, ux rpaduku U cBoMcTBa. TpuUroHomeTpuueckue QyHKIMHU: CHHYC, KOCUHYC,
TQHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BekTopel M ux
IPOEKIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexaHudyeckoe JIBIKCHHE B JKMBOM mpupojae, auddysus, ocmoc,
TEIJIOOOMEH JKHUBBIX OPTraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelibl,
yTUIM3alusl  OMOOPraHMYEeCKOro  TOIUIMBA  JUIs  BBIPAOOTKH  «TEIUIOBOW» U
AIIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSXKEHUE U KaNWUIAPHBIE SIBJICHUS B MPUPOJIE,
AIIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumuna: NUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIpHAs Macca, IMOJIy4YeHHE HAHOMATepuaioB, TEIJIOBbIE CBOMCTBA
TBEPIBIX TEJ, MXUJKOCTEH M Ta30B, KUIKUE KPUCTAIIbI, AJIECKTPUUECKHUE CBOMCTBA
METaJUIOB, MIEKTPOIUTHIECKAs JUCCOIMAIINS, TajlbBaHUKA, dJICKTPOHHAS MUKPOCKOTIHSI.

T'eozpagpua: Bna>xxHOCTh BO3/yXa, BETPHI, OApOMETp, TEPMOMETP.

Texnonozusa: npeoOpa3zoBaHue JBMWKCHHUIN C UCIOJIb30BAHUEM MEXAHH3MOB, YUET
CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATUUYECKUE KOHCTPYKIMHU (KPOHIITEHH,
pelieTyaTbie KOHCTPYKIIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHHUKE
(rupockom, BOJIOMET U APYTHE), TBUTATEIh BHYTPEHHETO CTOpaHMs, MapoBas TypOuHa,
OBITOBOM  XOJIOAWJIBHUK, KOHAMIIMOHEP, TEXHOJOTUU TIOJYYEHUs] COBPEMEHHBIX
MaTepHayioB, B TOM YKCJIE HAHOMATEpPUAJIOB, 1 HAHOTEXHOJOTUH, AJIEKTPOCTATUYECKAS
3aIKTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB, Ta30pa3psIHbIC JTaMIIbI, MTOTYTPOBOIHUKOBBIC
npuOOPHI, TaIbBAaHUKA.

11 KJIACC Pa3aea 4. jieKTPOANHAMHUKA

Tema 4. Maznummnoe none
BzaumopencTBrue NMOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHOE
nose. Bekrop MarauTHOW MHAYKUWH. [[pUHIMIT CyTIepro3uMM MarHUTHBIX MOJIEH.

JIMHMKM MarHUTHOW UHIYKUIHH.
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MarHuTHOe TMoJie NPOBOJAHMKA C TOKOM (IPSIMOTO TMPOBOAHMKA, KATYIIKH |
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amrepa, e€ HarpaBJI€HUE U MOTYJIb.

Cuina JlopeHiia, e€ HampaBieHUE U MOJYJb. JIBU)KEHHE 3apsKEHHOM 4acTUIIBl B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuitel Jlopenua.

MaruuTtHOE nosue B BemecTse. PeppOMarHeTUKH, Mapa- U JUaMarHeTHKU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE  IIPOLIECCHI:  IPUMEHEHHUE
IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD, DJJIEKTPOJABUIaTEIb
SIxo0Ou, yCKOPHUTENN 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nuHUN WHIYKIMM MarHUTHOTO TOJISI MOJIOCOBOTO M ITOAKOBOOOPA3HOIO
MMOCTOSTHHBIX MarHUTOB.

KaptyHa nvHMI MarHWUTHOW MHIYKIUU TOJS JUIMHHOTO IPSMOIO NPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

Hab6itoienue nBHKeHus My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.
[IpuHUMN NEUCTBUS SJIEKTPOM3MEPUTEIBHOTO MPUOOpPAa MArHUTORIEKTPUUECKOU
CHUCTEMBI.

Yuenuueckuii IKCnepumenm, ]lCl60pClWlOprl€ pa60l’I’Ibl, npakmuxkym
HCCHCI[OB&HI/IG MAarguTHOT'O ITIOJIA IIOCTOAHHBIX MAarHuTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccenenoBanue 1elCTBUS OCTOSHHOTO MarHUTa Ha paMKy ¢ TOKOM.
N3mepenue cuiibl AMrepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYUs
SIBiieHne 3EeKTPOMAarHuTHON MHAYKIMU. [I0TOK BEKTOpa MArHUTHOM MHAYKIIHH.

OJC wmHayKuuu. 3aKoH AJIEKTPOMArHUTHOU nHaykuuu  @Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyxo.
OJ1C mHAyKIMK B TPOBOJIHMKE, ABHKYIIEMCS B OTHOPOJHOM MarHMTHOM IIOJIE.
[Ipasuio Jlenua.

NunyktuBHOCTH. KaTylika MHAYKTUBHOCTH B LIENM IOCTOSHHOIO TOKa. SIBiIeHME
camounaykiuu. IJ1C caMOMHIYKIIWH.

3HepFI/I$I MArdvTHOI'O ITOJIA KaTyYHIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.
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TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKHUC IIPOUCCChI: MHAYKIIMOHHAA IICYb,
COJICHOU/, 3allIUTa OT JJICKTPU3ALUU TCJI IIPU ABUKCHUHW B MAIrHUTHOM II10JIC 3emin.

Jlemoncmpayuu

HaGnronenue siBeHus 21€KTPOMarHUTHOW MHTYKIIUH.

UccnepoBanne 3aBucumoctd IJIC  HMHAYKIMM OT CKOPOCTH HW3MEHEHMS
MarHUTHOTO MOTOKA.

IIpaBuio Jlenna.

[Tagenne MarHuTa B aIIOMUHUEBOH (METHON) TpyOe.

SIBneHue caMOMHIYKIIMH.

Nccnenoanue 3asucumoctd DJIC caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHHUS CHJIBI
TOKa B LICIIH.

Vuenuuecxuii sxcnepumenm, rabopamopmule pabomol, NPaAKMUKYM

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHrne UHAYKIIMM BUXPEBOTO MAarHUTHOTO TIOJISL.

HccnenoBanue sBiICHUS CAMOUHIYKIIUH.

Co6opka MoJieni AIEKTPOMarHiTHOTO reHeparopa.
Pa3pen 5. Kosre0anusi ¥ BOJIHBI
Tema 1. Mexanuueckue Koneoanus

KomebaTensHas cucrema. CBOOOIHEIEC KOJICOAHUS.

l'apmonuueckue konebanus. KuHematnueckoe W JUHAMUYECKOE OIMCAHUE.
DHepreTuyeckoe OInucaHue (3aKOH COXpaHEHHMS MEXaHUYEeCKOW HHeprum). BuiBoj
JTUHAMUYECKOTO0 OMUCAHUSI TapMOHUYECKHX KOJEOAHWW M3 UX DHEPreTUYECKOro u
KHHEMAaTHYECKOTO OITMCAaHUS.

Amvmiutyna u  ¢asza kosnebanuii. CBsA3b aMIUTUTYIBI KOJEOAHWM HCXOIHOM
BEJIMYMHBI C aMIUTATYJJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u wactora konebanuit. Ilepuon wmanbix CBOOOAHBIX KOJIEOAHMI
MaTeMaTH4IECKOro MasiTHUKA. [leprnoa cBOOOIHBIX KoIeOaHU MPYKMHHOTO MasiTHUKA.

[Tonsatue o 3aryxaromux kosicOaHusx. BwIHyXIeHHbIe KosieOaHus. Pe3onHaHc.
Pe3onancHas kpuBas. BrusHue 3aryxaHuss Ha BHJI = PE30HAHCHOM  KPHBOM.
ABTOKOICOAHUS.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTUYECKUE TMPOLECCHl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu
3anuch KoJie0aTeIbHOTO JIBHKCHUS.

HaGnronenne HE3aBUCUMOCTH TepuUoa MaybIX KOJeOaHWW Tpy3a Ha HUTH  OT
aAMILTATYIBL.
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HccnenoBanue 3aTyxarolMX KoyeOaHMM M 3aBUCHUMOCTH I€pUOJia CBOOOIHBIX
KOJIEO0aHUI OT COMPOTUBIICHHUSL.

HccnenoBanue konebanuii rpy3a Ha MAaCCUBHOW MPYXKHUHE C LIETbI0 (HOPMHUPOBAHHUS
peICcTaBIeHUN 00 UACaTbHON MOJIENH NPYKUHHOTO MasiTHUKA.

3aKOH COXPAaHEHMsI SHEPIUH MPU KOJEOAHUIX rPpy3a Ha MPYKUHE.

Hccnenoanue BBIHYKJICHHBIX KOJIeOaHMIA.

Habimtoienue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM
W3mepenue mepuona CBOOOAHBIX KOJNECOAHWN HUTSHOTO U TMPYKUHHOTO
MasiTHUKOB.
N3ydeHne 3aKOHOB ABMXKEHUS TeNa B X0JI€ KoJIeOaHHU Ha ypyroMm mojBece.
N3yueHue ABMKEHUSI HUTSAHOTO MasiTHUKA.
[IpeoOpazoBaHue SHEPTUH B IPY>KMHHOM MAasITHUKE.

Hccnenosanune yObIBaHHUS aMILIUTY AbI 3aTyXaroIIMX KOoJieOaHu .
HccnenoBanue BbIHYKIECHHBIX KOJCOAHUH.

Tema 2. dnekmpomazHummnule Koneoanus
Konebarenbuplii  kKoHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE  KOJICOAHHS B

uJealbHOM KoJiebaTenbHOM KOHType. @opmyna Tomcona. CBsi3b aMIUIMTYABI 3apsiia
KOH/ICHCAaTOpa C aMIUTUTYI0M CHUJIbI TOKa B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIe0aTEIbHOM KOHTYpE.

3aryxaroue 3JIeKTPOMarHuTHbIe KoJieOaHusl. BbIHYK/I€HHbIE 3JIEKTPOMAarHUTHbIE
KOJIeOaHMUSI.

[TepemenHbI TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U JICUCTBYIOIIEE
3HAYEHHME CUJIbI TOKA M HATPSDKEHUS IPU Pa3TuIHON (popMe 3aBUCUMOCTH MEPEMEHHOTO
TOKA OT BPEMEHH.

Cunycon1alibHbINA MEPEMEHHBIN TOK. Pe3uCTOp, KOHAEHCATOP U KaTYyIIKa
WHIYKTUBHOCTH B LIENIM CUHYCOUJAIIBHOTO IIEPEMEHHOI0 TOKA. PE30HAaHC TOKOB.
Pe3oHaHc HanpspKeHui.

Uneansubiii  Tpancopmarop. IlpomsBomctBo, mepenada ©  TOTpeOsICHHE
DIEKTPUYECKOU IHEPTUU.

OKOJIOTHYECKHE PHUCKM TPU  IPOU3BOACTBE  AIeKTposHepruu. Kynbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHUuecKre yCTpOMCTBA U TEXHOJOIMYECKUE IIPOLIECCH: MIEKTPUUECKUIN 3BOHOK,
TEHepaTop NMEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeaay.

Jlemoncmpayuu
CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.
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3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJEOAHUN OT MHAYKTHUBHOCTU U EMKOCTU
KOHTYpaA.

OcuumiorpaMMsl 3IEKTPOMATHUTHBIX KOJIEOAHMIA.
['enepaTop HE3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHU.
Mopneinp 3IeKTPOMAarHUuTHOTO TEHEPaTopa.

BbiHyKI€HHBIE CUHYCOMIaIbHbIE KOJICOaHMSL.

Pe3ucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.
Pe3oHaHC mpum  MOCIENOBAaTENIBHOM  COCAVMHEHHH  PE3UCTOPA,  KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VYerpoiicTBO UM mpuHOMN  ACHCTBUS — TpaHchopMmaropa.
Mojesnb JIMHUY 3JIEKTPONEpEaayn.

Yyenuueckuii sxcnepumenm, nabopamopusie pabomol, NPAKMUKYM

Nzyuenue tpanchopmaropa.

HccnenoBanue TmepeMEHHOTO TOKa Yepe3 IOCIEOBATENbHO COCIUHEHHBIC
KOH/ICHCATOP, KaTyIIKy U PE3UCTOP.

Habmoienue 3meKTpoOMarHiTHOTO PEe30HAHCa.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMacHUmMHbLe 60IHbL

Mexanuueckue BOJHBI, YCIOBHS UX pacnpoctpaHenus. [lomepeunbie u
MPOA0JIbHBIE BOJIHBI. Ilepuoji, CKOpOCTh paclpoCTpaHEeHHUsI M JJiMHA BOJHBI. CBOMCTBa
MEXaHMUYECKHX BOJIH: OTpaKCHHE, MpeJIoMIICHHEe, HHTepdepeHIA U AudpaKITs.

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

[IlymoBoOe€ 3arpsi3HEHHUE OKPY KaIOIIeH CpeIbl.

DJIEKTPOMArHUTHBIE BOJHBI. YCJIOBUSA H3JIYYCHHUS OJJICKTPOMArHUTHBIX BOJIH.

—

- -
B3aumuas OpucHTanus BEKTOPOB E, B: VB QJICKTPOMArouTHOU BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJH: OTPAXXEHUE, NPEJIOMIICHUE, MOJISpU3aLNS,
uHTEepPEepeHLus U Tudpakiius.

[Ilkama 37IEKTPOMArHUTHBIX BOJH. [IpuMeHEHHE DIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuueckue yCTporucTBa U IIPAKTUYECKOE IIPUMEHEHHE:!
MYy3bIKaJIbHbIE HHCTPYMEHTBI, pajap, paiuonpuEMHUK, TEIEBU30P, AaHTEHHA, TEIE(OH,
CBY-neus, ynbTpa3ByKOBas JUarHOCTHKA B TEXHUKE U MEIHLIVHE.

Jlemoncmpayuu

OO0pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.
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Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M peTOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTUYECKHU PE30OHAHC.

CBoiicTBa yabTpa3ByKa U €T0 IPUMEHEHHE.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYJIONH M 4acTOTOM
KoJIeOaHMil.

HccnenoBanue CBOMCTB SJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, MPEIOMIICHHE,
noJisipu3anus, IMppakuus, UHTEpPEpeHIIHs.

OGHapyxeHue nHPpaKpacHOTo U yIbTPadhrUOIECTOBOTO U3ITYUEHUMH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM
N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHNs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa

IIpssMonIMHEHOE paclpOCTpaHEHNUE CBETA B OJHOPOAHOM cpene. JIyd cBera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue u3z00paxkeHU B
iockoM 3epkane. Cdepuyeckue 3epkana.

[Ipenomiienne cBera. 3aKOHBI TPENIOMIICHHUS CBeTa. AOCOIIOTHBIA IMOKa3aTelb
npenomiieHus. OTHOCHUTENIBHBIA TOKa3aTeslb NPENoOMIICHHs. [IOCTOSHCTBO 4acTOThI
CBETa W COOTHOIICHMWE UIMH BOJIH IIPU IIEPEX0JE€ MOHOXPOMATHYECKOIO CBETA 4Yepes3
IpaHully paszena AByX ONTUYECKUX CPeNl.

Xon mydeii B mpusme. Jlucniepcust cBera. CnoxkHbIN cocTaB 6enoro ceera. L[Ber.

IlonHoe BHyTpeHHee oOTpakeHue. lIpenenbHBIM yroyl IOMHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniye 1 paccenBaroniye JuH3bl. ToHkas auH3a. @OKYCHOE PacCTOSHUE U
ONTAYECKAs] CUJIa TOHKOU JIVH3BI. 3aBUCUMOCTh boxycHoro
pacCTOSIHUSI TOHKOM c(hepuueckoil JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIHLHOTO
II0KA3aTeIsl MPEIOMIICHUS.

@®opmyJsia TOHKOU JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

XoJ my4a, IpOLIEAUIErO JIMH3Y IO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onTrdeckoit ocu. [loctpoeHne n300paxxeHu TOUKH U OTPE3Ka MPSIMOI B COOUPAIOIIINX
Y PacCErBAlOILIMX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue npubopsl. Pazpemiaromas crnocodbHocth. ['11a3 kak ontuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.
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BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS
HAOJFOICHUST MAaKCHMYMOB M MHHHUMYMOB B WHTEP(GEPEHIIMOHHOW KapTHUHE OT JABYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMepbl KilacCHYeCKUX UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus ceta. Judpakimonnas pemeérka. YciaoBue HaOIIONEHHS TIAaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHUYeCcKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: OYKH, JIya, IEPUCKOII,
¢oroanmapaT, MHUKPOCKOI, IPOEKIMOHHBIM ammapaTr, MpPOCBETIIEHUE ONTHKH,
BOJIOKOHHAsI ONTHKA, TU(PpaKkIMOHHAS perIETKa.

Jlemoncmpayuu

3aKOHBI OTPAKECHUS CBETA.

Hccnenosanne npeioMIeHUs CBETA.

Hab6nronenue nojHOro BHyTPEHHETo OoTpaskeHus. Mojiesb CBETOBO/IA.

UccnenoBanne xoaa CBETOBBIX MYYKOB Yepe3 IUIOCKOMAPALIECIBHYIO TJIACTUHY U
IpU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mojienn MUKPOCKOIIA, TEJIECKOTIA.

Habnronenue natepdepeHunu crera.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenne nudpakiinoHHON PEIIETKH.

HaGnronenue nudpakiinoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nossipuzanuu cBeTa.

HpI/IMeHCHI/Ie MMOJIAPOU 0B JJISI U3YUCHHA MCXaHUUYCCKUX HaHpH)I(eHHfl.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul, NPAKMUKYM
N3Mepenue nokazaress npeioMIICHUs CTEKIIa.

UccnenoBanue 3aBUCUMOCTA (DOKYCHOTO PAcCTOSIHHS OT BeEIIecTBa (Ha MpUMEpPE
JKUJIKUX JIMH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIOITUX JINH3.

[Tomy4yenue n300paXkeHus B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.
[Tomy4yenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKOMUYECKUX CUCTEM.

Habmronenue nudpakiuu, naTephepeHIINT U TOJIIpU3allii CBETA.
N3ydenue nosisipuzaliuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.
N3yuenue unTepPepeHIINM JIa3epHOTO U3ITyUYEeHUs Ha IBYX ILETSX.
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Habumtoienue nucnepcuu.

Habimonienue u uccnenoBanue AU(ppakiinoOHHOTO CHEKTpa.

N3mepenue IIMHBI CBETOBOM BOJIHBI.

[lonmyyeHue cHekTpa H3Iy4EHUs CBETOAMOAA MPU IMOMOIIM JAUPPAKIUOHHOU
PELIETKY.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPHUH OTHOCHUTEILHOCTH

['paHnupl TPUMEHMMOCTH KJIaCCMYECKOM MeXxaHuku. llocTynarel cnenuaibHON
TEOPUU OTHOCUTEIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM nHTepBall. [IpeobpazoBanus JlopeHia. Y cioBue
MIPUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3ameneHue
BPEMEHH U COKpPAIICHUE JJIVHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs3p Maccbl C JHEPTrMEH W UMITYJIBCOM PEISITABUCTCKOM YaCTHULBI. DHEPTHs

IIOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHME IMPOLECCHI:  CIIyTHUKOBBIE
MIPUEMHUKU, YCKOPUTENH 3aPSIKEHHBIX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomul, NPAKMUKYM
OmnpeneneHre UMITYJIbCa W SHEPIHM PENSATUBUCTCKUX 4Yactull (1o Gororpadusim
TPEKOB 3aPsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBanToBasi pusuka
Tema 1. Kopnyckynapno-60ano60it 0yanusm

PaBHOBeCHOE TeIIOBOE M3NIydYeHHE (M3IIydeHHE a0CONIOTHO YEPHOTO Tena). 3aKOH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (HOTOHA.

®ororpdexr. Onwitet A.I'. CroneroBa. 3akonsl (oToddpdexra. YpaBHEHUE
OutHmreitna s potodddexra. «Kpacnas rpanuiay gortodrddekra.

JlaBienue cBeta (B 4aCTHOCTH, JaBJICHHWE CBETa HAa aOCOJIOTHO MOTJIOIIAIONIYIO
abCOTIOTHO OTpaxkaronryro nopepxHocTs). OnbiTel [1.H. Jlebenena.

Bonnoseie cBoicTBa yactul. Bomubsl ne bpounda. [nuua BomHbl ae bpoiia u
pa3Mepbl 00JIacTH JIOKaIM3alMKu JBUXKYLIeics vacTuibl. KopmycKymsipHO-BOJHOBOM
nyanusMm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka wusmepeHuii B Mukpomupe. COOTHOUIEHUS HEONpeneaEHHOCTE!
['eitzendepra.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHI:  CIIEKTPOMETP,
(boTO37EMEHT, POTOAATUMK, TYHHEIbHBII MUKPOCKOII, COJTHEUHas OaTapesi, CBETOIUO.

Llemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.
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HccnenoBanne 3akoHOB BHeEMIHETO (oTodddeKTa.

HccnemoBanne  3aBUCHMOCTH  COTPOTHBIICHUS  TMOJYIPOBOJIHUKOB oT
OCBELICHHOCTH.

Ceeroauon.

Conneunas 6arapest.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomuvl, NPAKMUKYM
Uccnenosanue gporopesucropa.

N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanus pororpdexra.
UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. Duzuxka amoma
OneIThl 1O MCCIACAOBAHUIO CTPOCHMS aroMa. IlmaHerapHas Mojelb aroma

Pezepdopna.

[Toctynatel bopa. M3nydyenne u noriyomieHre GOTOHOB NPHU MEPEXO/IE aroMa C
OJIHOTO YPOBHSI SJHEPTUH HA IPYTOM.

Bunpl ciektpoB. CieKTp ypOBHEM SJHEPTUHA aTOMA BOJIOPOA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4eHHe cBeTa. Jlasep.

TexHuyeckue yCcTpoOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: CIEKTPAIbHBIA aHAJIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
Habntonenue nuHeRYaThIX CIIEKTPOB.

YCTpOWCTBO M JEUCTBUE  CYETYMKA  MOHUBUPYIOIIMX  YaCTHLIL.
Ornpenenenne NIMHBI BOJIHBI JA36PHOTO U3TyYEHHUS.

Vuenuuecxuii sxcnepumenm, rabopamopmvle pabomol, NPAKMUKYM

HaOnronenue nuHeyaToro crekTpa.

HccnenoBanue crekTpa pa3peKEHHOTO aTOMapHOTO BOJOpOJa U U3MEpPEHHUE
noctosiHHoM Punbepra.

Tema 3. Qusuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,
Hyxnonnas moxens snpa ['eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4nciio

anpa. M30Torsl.

PamnoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W MO3UTPOHHBIM OeTa-pacra.
['amMma-n3nyuenue.

3aKOH paJiMOAKTUBHOIrO pacnana. PagnoakTtuBHbie M30TOMNBI B Tpupoe. CBoCTBa
MOHU3UPYIOIIETO U3JIydeHus. BiausHue paguoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
EcrectBennslil pon uznyuenus. JJozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl siapa.
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SAnepubie peakuuu. [enenwe u cunte3 saep. Aaepubie peaktopbl. [IpoOremsr
yIPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. DKOJIOTMYECKUE ACHEKThl Pa3BUTHUA SIICPHOU
DHEPIrEeTUKH.

Metoapl perucTpaluy U UCCIEA0BAaHUS SJIEMEHTAPHBIX YaCTHL.

OyHIaMEHTAIBHBIE  B3aUMOJCUCTBUSA.  bapuoHBI, ME30HBI W  JICNTOHBI.
[IpencraBnenne o CtangaptHoit Mmojaenu. KBapk-TitooHHas MOJENb apOHOB.

®uszuka 3a npeaenamu CtanaaptHoil Mmojenu. TémHas maTepust U TEMHAsI SHEPTUSL.

EanncTBO puznueckoii KapTUHBI MUpA.

TexHH4ecKkre YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: JO3UMETP, Kamepa
Bunbcona, sjepHbIi  peakTop, TEPMOSIIEPHBIM  peakTop, aTroMHas  OomOa,
MarHUTHOPE30HAHCHAsi TOMOTpadusi.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomuvl, NPAKMUKYM
HccnenoBanue TpeKoB 4acTuUll (110 TOTOBBIM GoTorpadusim).
HccnenoBanue pagnoakTUBHOTO (DOHA ¢ UCMOJIb30BaHUEM Jo3umeTpa. M3yuenue
MOTJIONIEHUS OeTa-4acTUll ATFOMUHHUEM.

Pa3zneua 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

OTtanbl pa3BUTUA acTpoHOMMH. [IpuKiIaiHOE W MHUPOBO33PEHUYECKOE 3HAUYCHHE
acTpoHoMuH. [IpuMeHUMOCTH 3aKOHOB (U3UKU JJISI  OOBSCHEHUS  IPUPOIBI
KOCMHYECKHUX 00BEKTOB.

Metonsl  acTpoHOMHYeCKMX  HcciefoBaHui. COBpEMEHHBIE  ONTHUYECKUE
TEJIECKOIIBI, PAIHOTEIIECKOIIbI, BHEaTMOC(EepHass aCTPOHOMHUS.

Bup 3Bé3qnoro HeOa. Co3Be3aus, spKue 3BE3/IbI, TUTAHETHI, UX BUANMOC JIBHKEHHUE.

ConHeuHas cucTeMa.

Counnrnie. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/71bI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHeKTpajdbHbIA Kjacc —
CBETUMOCTbY». 3BE3[bI TJABHOM TMOCJIENOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l IJIAaBHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEE CTpoeHUE 3BE3.
CoBpeMeHHBIE MPEICTaBICHUS O MMPOUCXO0XKICHUH 1 3BoroMK CoJTHIIA U 3BE3]T. DTarbl
JKU3HHU 3BE3].

Mueunsiii Ilyte — nama [@anaktuka. Ilosnoxkenme u paBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku U KBasapbl. UEpHbIE ABIPBI B sAIpax
rajakTHK.

Bcenennas. Pacimiupenue Beenennoit. 3akon Xa06sa. Pazberanve rajiakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas CTPYKTypa Bceenennoii. Meraranakruka.
Hepeménnpie mpo6ieMbl aCTPOHOMUH.
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Yuenuueckue nabnooenus

Habmronenuss 3BE3aHOrO HebOa HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH IS ONpeeCHUs MOJI0KEHUsT HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us (CeBEepHOIro MONyLIaApUsi U SIPKUE 3BE3NBI.
HaGmronenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEW W 3BE3MIHBIX CKOIUJICHUH.
Pu3nyecKuil NPaKTUKYM

CniocoObl u3MepeHust (U3MUECKUX BEJIWYUH C HCIOJIb30BAHUEM aHAJOTOBBIX U
U(POBBIX H3MEPUTEITBHBIX TMPUOOPOB W KOMITBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTENbHBIE MOTPEIIHOCTH W3MEpEeHUN (U3HMUECKUX BEIUYHUH.
O1eHKa rpaHul] HOTPEUTHOCTEH.

[IpoBeneHre KOCBEHHBIX U3MEPEHUM, HCCIIEIOBAaHUN 3aBUCUMOCTEN (HU3NUYECKUX
BEJIUYMH, TPOBEpPKA MPEJIOKEHHBIX THUIOTE3 (BHIOOp U3 pabOT, OMHMCAHHBIX B
TEeMAaTUYECKUX pazleniax «YUYEHUYECKUM HSKCIEPUMEHT, JiabopaTOpHble padoOThI,
MPAKTUKYM» ).

O0o0maromiee NOBTOPEHUE

O06o01ieHne W cucTeMaTU3alMs COAEpKaHuA pa3AeloB Kypca «MexaHHKay,
«MonekynsapHas (u3Mka U TEPMOJIUHAMHUKA», «IJIEKTpoAnHamMukay, «KonedaHus u
BOJIHBI», «OCHOBBI CHEIUAIBHOW TEOPUU OTHOCUTENBLHOCTH», «KBaHTOBas (pu3MUKay,
«DIEeMEHTBI aCTPOHOMUU U aCTPODUIUKIY.

Ponb ¢u3uku 1 acCTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOU, COITUaIbHON U
3TUYECKOHN cepax NesTEeTbHOCTH YeJIOBEKa, POJb U MECTO ()U3MKU M aCTPOHOMHUHU B
COBPEMEHHOW HAay4YHOU KapTHUHE MUPA, 3HAYEHHUE ONUCATEIBHON, CUCTEMATU3UPYIOLIEH,
O00BACHUTENLHON M MPOTHOCTUYECKON (DYHKIMMN (PU3NUECKON TEOpUH, Poiib (PU3NUECKOM
TeOpud B (OPMUPOBAHUU TMPEICTABICHUM O (PU3NYECKOM KapTUHE MHpa, MECTO
¢uznyeckoil KapTHHBI MHpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSA3H

Nzyuenne kypca ¢puszuku yriyonéHHoro ypoBHs B 11 kiacce ocyiecTBisieTcsl C
y4€TOM COJIepKaTeIbHBIX MEKIPEAMETHBIX CBSI3CH C KypcaMH MaTeMaTHUKH, OUOJIOTHH,
XUMHH, Teorpadur U TEXHOJIOTHH.

Mesicnpeomemmnvie nouamus, C6A3AHHLIE C U3YUEHUEM MeEMO0006 HAYUHO20
nO3HAHUA: SBIICHUE, HAYYHbIN (DakT, runoresa, puznyeckas BEIUYUHA, 3aKOH, TEOPHs,
HAOJIIOJICHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, MOJAEIb, HU3MEPEHHE, MOIPEUIHOCTH
W3MEpPEHUI, U3MEepUTETIbHbIE MPUOOPHI, HUPPOBAs TaOOpaTOPHUSL.

Mamemamuxka: Pemienve cucteMbl ypaBHEHUU. TpuUroHomeTpudeckue QyHKIUU:
CHUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl M WX MPOEKIMH Ha OCH KOOPIWHAT, CIIOKEHHE BEKTOpoB. lIpomsBoambie
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aneMeHTapHbIX QyHKIMA. [Ipu3Haku mogobus TpeyroJbsHUKOB, ONpEeIeHre IIoaIn
IUIOCKUX (UTYp U 00BbEMa Te.

Bbuonocus: QJICKTPUYCCKHC ABJICHUSA B JKUBOM IIpupoac, KoJieOaTeJIbHEIE JABHXKCHUA
B JKHBOM npupoac, OISKOJOIHYCCKHC PUCKHU IIpU IIPOU3BOACTBC 3IJICKTPOSHCPIHH,
QJICKTPOMATIHUTHOC 3aIrpsA3HCHUC Opr}I(aIOIHGﬁ CpCIbl, YJIBTPA3BYKOBAA JUAITHOCTHKA B
MCAUIMHE, OIITUYCCKUC SABJICHHUSA B JKUBOU IIpHUPOJLC.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTypa TBEPABIX TeE,
MEeXaHU3Mbl 00pPa30BaHUS KPUCTAIMYECKON PEIIETKY, CIEKTPAIbHBIN aHaU3.

T'eocpaghusa: marHuTHBIE TONIOCa 3€MJTH, 3aJ€KM MarHUTHBIX pyl, (poTochEéMka
3€MHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocua:  TPUMEHEHHE  IOCTOSSHHBIX  MarHUTOB,  3JIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb SIKOOM, reHepaTop MEePEMEHHOI0 TOKA, MHAYKIIMOHHAS M€4b, JIUHUN
ANIEKTpoOIiepeaay, 3JIEKTPOJBHUraTelb, pajaap, pPaguoONpUEMHHK, TEIEBU30p, AHTEHHA,
tenedon, CBY-neub, ynbTpa3ByKkoBas [UMAarHOCTUKAa B TEXHUKE, MPOEKIIMOHHBIN
anmapar, BOJIOKOHHAsl ONITHKA, COJIHEYHasi OaTapesi, CHyTHUKOBbIE TPUEMHUKH, sI€pHas
DHEPreTHKa U SKOJOTUYECKHUE aCIIEKThI €€ Pa3BUTHS.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOSHHUS Yy4deOHOTo mpeamera «Dusnka» ITOHKHBI
OTpakaTh  TOTOBHOCTh U  CHOCOOHOCTH  OOy4YarolmMUXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEW IIO3MIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OPHUEHTAIUH, MTO3UTUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOLINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOTO OIbITa
M OmbITa JEATEJIBHOCTH B MPOILECCE peAIM3allid OCHOBHBIX  HaIlpPaBJICHUU
BOCITUTATEJIbHOM JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS:
c(hOpPMUPOBAHHOCTH TPAXKIAHCKOU MO3UIIUUA 00YUYAIOIIEr0Cs KaK aKTUBHOTO
U OTBETCTBEHHOI'O YJI€HA POCCUIICKOTO OOIIECTBa;

NPUHATHE  TPATULIUOHHBIX  OOIIEUETOBEYECKMX  TI'yMaHUCTHUECKUX n
JEMOKPATUYECKUX IIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JESTEILHOCTH B
HHTEpECcax rpakJaHCKOTO
00111ecTBa, y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTEILHON OpraHu3aIlii; YMEHUE

B3aMMOJICHCTBOBATh C COIMATILHBIMUA UHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIUSIMH U HA3HAYE€HHWEM; TOTOBHOCTh K TyMaHUTapHOU U

BOJIOHTEPCKOM JIESITEIIbHOCTH;
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2) MaTPUOTHYECKOTO BOCTIMTAHUS

c(OpPMUPOBAHHOCTh POCCUICKON Tpa)KTaHCKOW HJIEHTUYHOCTH, NaTPUOTU3MA,
LEHHOCTHOE OTHOILIEHNE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKECHHSIM

POCCUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHWS

C(l)OpMI/IPOBaHHOCTI) HPAaBCTBCHHOI'O CO3HaHuA, OTHYCCKOI'O ITOBCICHUA,
CITOCOOHOCTh OOCHHUBATH CUTYAlIUIO U IIPUHUMATb OCO3HAHHBIC PCIICHUA,

OPUEHTHUPYSICh Ha MOpPaJbHO-HPABCTBEHHBICE HOPMBI W IIEHHOCTH, B TOM 4YHCIIE B
JEATEIBHOCTH YYEHOTO; OCO3HAHHWE JIMYHOTO BKJIAJa B IMOCTPOCHUE YCTOWYMBOTO
Oyayiiero; 4) 3CTeTHYECKOr0 BOCHUTAHMS: JCTETHYECKOE OTHOIICHHE K MHpY,
BKJIIOYAsi 3CTETUKY HAYYHOTO TBOPUYECTRBA,

NpUCYIIETO (PU3NIECKON HayKe; 5)
TPYAOBOT0 BOCIIUTAHUS:

MHTEPEC K Pa3IUYHBbIM cepam NpodecCHOHANbHOU AEATENBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKON U TEXHUKOM, YMEHHUE COBEPIATh OCO3HAHHBIM BBIOOP Oymayiiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpPa30BaHHIO B 00JacTH
busuku

Ha MPOTSKCHUU BCCH KU3HU; 6)

IKOJIOTHYECKOT0 BOCITUTAHMS:
C(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KyJIBTYpPhl, OCO3HAHHE TJI00ATBLHOTO
XapakTepa

HKOJIOTHYECKUX MPOOJIeM; TIAHUPOBAHUE U OCYIIECTBICHHUE ACUCTBUIN B OKPYXKaIOIIEH
Cpene Ha OCHOBE

3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;
Pacmmpenue omnbiTa AESTEIBHOCTH 3KOJIOTHYECKOW HANPABICHHOCTH HA OCHOBE

UMEIOIINXCS 3HAHUH 10 PH3HKE; 7) HEHHOCTH HAYYHOI0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NYECKONM HAYKH; OCO3HAHWE IICHHOCTH HAyYHOW JIeATEeIbHOCTH,
TOTOBHOCTh B TIpollecce U3Y4YeHUS (PU3UKM  OCYIIECTBISATH TMPOCKTHYIO U
HCCIIEIOBATENbCKYIO JEATCIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA Ba3osbie

Jornyeckue JecTBHUA:
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CaMOCTOSITENILHO (POPMYITHPOBATH M aKTYaIH3UPOBATh IPOOIIEMY, pacCMaTPUBATh

e€ BCECTOPOHHE; OIPENeATh IeNN ASSITeILHOCTH, 3a]1aBaTh MapaMeTpbl U KPUTEPUHU HX
JTOCTIDKCHUS, BBISBIISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUUS B PACCMATPUBAEMBIX
bu3uIecKux

SIBJIICHUSIX;, pa3padaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM aHAN3a UMEIOIITIXCS

MaTepUANTbHBIX W HEMaTePUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBHI B JCSATEIHHOCTD,
OIICHMBATh COOTBETCTBUE PE3YIHTATOB

IEJISIM, OLIGHWBATh PUCKU TIOCTICICTBUN IEATEIHHOCTH; KOOPAMHHUPOBATH U BBITIOIHATH
paboTy B yCIOBUSX PEATbHOTO, BUPTYaILHOTO U

KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;, pa3BUBaTh KPEATUBHOE MBIIUICHHUE

IpU PCEIICHWH >KU3HEHHBIX TMpoOsieM. ba3oBble uHcciaenoBaTe/bCcKue
HeUCTBHUA.

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSIMHI H METOIaMU

(¢u3nYecKol HayKH; BIAJETh HABBIKAMHM Y4YEOHO-HCCIEIOBATEIBCKONM M MPOEKTHOU
NEeSATENbHOCTH

B oOsiacth (PU3UKHU, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATEIBHOMY IIOUCKY

METOJIOB pelIeHHs 3a1ad (PU3UUYECKOrO COJEp)KaHUs, NPUMEHEHUIO pPAa3INYHBIX

METO/IOB [TO3HAHHS;

BJIAJETh BUJAMHU JCATENBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIIpEeTalNU, TPeoOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX CUTYAIUSX,

B TOM YHCJIE TIPH CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaTU3UPOBATh 3a/1a4y, BBIIBUTATh
TUNOTE3Y €€ peleHus, HAaXOAUTh apryMEHTBI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKACHUIM,
3aJaBaTh NapaMeTpbl U KPUTEPUU PEUICHMs; aHAJIU3UPOBATh IOJIYYEHHBIE B XOJ€
peleHus 3a1a4n pe3yabTaThl, KpUTHUECKU
OIICHWBAaTh HX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHWE B HOBBIX YCIIOBUSX;

CTaBUTb U (HOPMYTUPOBATH COOCTBEHHBIE 33]]a4K B 00pa30BaTEIHLHOM
JIESITEIIbHOCTH, B TOM YHCIIE TIPH U3y4YeHUH (U3HUKH; JaBaTh OLEHKY HOBBIM CHUTYAaIIHsM,
OLICHWBATh MPHOOPETEHHBIM OMBIT; YMETh NEPEHOCUTh 3HaHUS 10 (u3nke B
MPaKTUYECKYIO 001aCTh )KU3HEAEATEIbHOCTH; YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX
IpeIMEeTHBIX 00J1acTe; BBLABUIaTh HOBBIE MJIEH, NIPEAJAraTh OPUTHHAIBHbBIE MTOIXOIbI
U pELICHMs; CTaBUTh MPOOJIEMBI U 3a/1ayM, JOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.
Pa6ora ¢ unpopmanmeii:

BJa/Je€Th HaBBIKAMU TMOJy4YeHUs uHPoOpManuu (U3MUECKOTO  COACpKAHMS
U3 HCTOYHHMKOB pa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYHIECTBISATh IIOMCK, AaHaIu3,
CHCTEMAaTH3AIMI0 U MHTEPIIPETAINIO HHPOPMAIINH Pa3IMYHbIX BUIO0B U Gopm
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IPEJCTaBICHUS; OLIEHUBATh JOCTOBEPHOCTH

uHpOpMaIny;

MCIIOJIb30BaTh CPEeICTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B
pEIIEHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpPraHU3al[MOHHBIX 33134 C
coOnrofeHneM  TpeOOBaHUI  S3PrOHOMHMKH, TEXHUKM  O€30MaCHOCTH, THMIUEHHBI,
pecypcocOepexeHu s, MPaBOBBIX M STHYECKUX HOPM, HOPM HH(DOPMALIMOHHON
0€30I1acCHOCTH; CO3/1aBaTh TEKCThl (PU3NUECKOTO COACPXKAHUS B Pa3lIUYHBIX (hopMaTax C

YYETOM
Ha3Ha4eHUsT MHQOpMalMM W LEJIEBOW ayJIUTOpUH, BBIOMpas ONTUMAIbHYIO (opmy
NPEJICTaBICHUS U BU3YAIU3AIIHH.

KoMMyHHKaTHBHBIE YHHMBEpCaibHble Y4eOHbIC JeHCTBUA:

OCYIIECTBIISATh OOILIEHHWE Ha YpoKaxX (PU3MKU M BO BHE-YPOUHOHM JEATEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallUd M CMAr4aTh KOH(IJIMKTHI,
pa3sBEPHYTO M JIOTMYHO H3JIararb CBOK TOYKY 3pEHHUsS C MHCIOJIB30BAHUEM
SA3BIKOBBIX
CPEACTB; IOHMUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUIYAIbHON
paboThI; BEIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JECUCTBUI C Y4ETOM OOLIUX
UHTEPECOB,
U BO3MOXXHOCTEM Ka)XKJIOI'O0 4YJI€HAa KOJUIEKTMBA;  IPUHUMATh LEJIA COBMECTHOMN
NEATENIbHOCTH, OPraHU30BBbIBATh U KOOPAMHUPOBATH JCHCTBUS II0 €€ JOCTHKEHUIO:
COCTAaBJIATh IUUIAH JEWCTBHUW, PACHPENENATH POJM C YYETOM MHEHHW YYAaCTHUKOB,
oOCyXIaTh pe3yJbTaThl COBMECTHOM pabOThI; OIIEHMBATh KaYyeCTBO CBOETO BKJIaJa U
KQ)KJIOTO YYaCTHUKA KOMaH/Ibl B 00U
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;
npeaaraTtb  HOBBIE IIPOEKTHI, OLCHUWBAThL MJAEU C [O3ULHUHA HOBM3HBI,

OPUTI'MHAJIbHOCTH, Hp&KTH‘-IGCKOfI 3HAaYUMOCTH, OCYHICCTBIIATDH ITIO3UTHUBHOC
CTPATCTUYCCKOC IMMOBCACHHEC B PA3JIMYHBIX CUTYyallHUAX,

IMPOABIIATH TBOPUYCCTBO U BOO6pEDI(€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS
Camoopranuzamnus:

CaMOCTOSITEIIEHO OCYIIECTBIISITh TO3HABATEIBHYIO ICSITEIBHOCTh B 00J1acTH
(GU3UKY U aCTPOHOMHH, BBISIBIISTH TPOOJIEMBI, CTaBUTh U (DOPMYITHUPOBATH COOCTBEHHBIC
3aJ1ayd; CaMOCTOSITCIbHO COCTaBJIATh IUIAH PEIICHUS PaCYETHBIX M KAa4eCTBEHHBIX
3a/lay, TUTAaH BBITIOJTHEHHS TPAKTUYECKON padOThl ¢ y4ETOM HMEIONIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHHIA; TaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
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pacIMpsTh paMKH Yy4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEOYTCHUM; AeNaTh
OCO3HAHHBIN BBIOOP, APTYMEHTHUPOBATH €T0, OpaTh Ha CEOs1 OTBETCTBEHHOCTh

3a peLIeHHE; OILICHUBATH
pUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO SPYAUIINH B 001aCTH (PU3HKH,

MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHbIN U KyJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN UHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM; BIAJCTh HaBbIKAMHU IO3HABATEIBHOU

pedaexcun Kak 0CO3HaHUSI COBEPIIIAEMbIX
JEWCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUMW; HCIIOJIb30BAThH

npuémbl pedJIeKCUU ISl OLICHKU CUTYaIlNH, BEIOOPA BEPHOTO
pelleHUsI; YMETh OIICHUBAaTh PUCKA W CBOEBPEMEHHO NPUHUMATH PEIICHHUS 10 HX

CHIKEHMIO; IPUHUMATh MOTHUBBI M apTyYMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTAaTOB

NeSATEIBbHOCTH; MPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHThl JIPYTUX TP aHAIW3€ pPE3yJIbTaToOB

NEATEIbHOCTH;, MPU3HABATH CBOE MPABO U MPaBO APYrUX HA OLIUOKH.

B mpouecce AOCTMKEHUSI JTMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOrPAMMBI IO
buzuke I8 ypoOBHA ~ cpeaHero  obmero  oOpa3oBaHHMs Yy OOydaromMXxcs
COBEPIIECHCTBYETCS IMOYUOHATLHBIU UHmMeIeKm, MpEANOoIararonui
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOUAOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHUE, BUJICTh HAIMPABJICHUS Pa3BUTHUSI COOCTBEHHOMN AMOIMOHATILHON c(pepbl, ObITh
YBEpPEHHBIM B ce0Oe€; camMOoperyJupoBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIIOCOOHOCTH aJalTHPOBAThCA K
HYMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKIIOYAIOIIEH CTPEMJICHHME K JOCTHXKEHUIO LEIU U
yCIexy, ONTUMH3M, HWHUIHMATUBHOCTb, YMEHHUE JACHCTBOBAaTh, HCXOIs U3 CBOUX
BO3MOXXHOCTEH; SMIaTUHU, BKJIIOYAIONICH CIIOCOOHOCTh IMOHUMATH AMOIMOHAILHOE
COCTOSIHME JIPYTUX, YYUTBIBATh €r0 TMPH OCYIIECTBICHUU OOIIEHHUS, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO; COIUATHHBIX HABBIKOB, BKIIOYAIONIUX CIOCOOHOCTH
BBICTpanBaTh OTHOIIICHUS

C APYTUMH JIIOJIbMH, 3a00TUTHCA, IPOSIBISITH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kijacce mpenMeTHbIE pe3yJabTaThl Ha YIITyOJICHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIIUXCSl YMEHUIA:
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IIOHUMATDb POJIb (1)H3HKI/I B BKOHOMHHGCKOﬁ, TGXHOHOFquCKOﬁ, 3KOJIOI‘H‘I€CKOI>1,

COLIMATIFHOW M ATHYECKOM cepax ACsTETbHOCTH YEJIOBEKa, POjb U MECTO (PU3UKU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, 3HAYCHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENHFHON M MPOTHOCTHYECKOW (YHKIMHI (PU3NYEecKOl TEOopuu — MEXaHUKH,
MOJICKYJISIpHOM ~ (GU3MKH W TEPMOJAMHAMHUKH, pOJb (U3MUECKOW Teopuu B
dbopMHpOBaHUU TMPEJCTABICHUN O (DU3UYECKON KApTUHE MHpA; pas3linyaTh YCIOBUS
OPUMEHUMOCTH Mojelied (U3MUECKUX Tell M MPOILECcCOB (SIBJICHUI): WMHEpUUaIbHas
cUcTeMa OTCYETa, a0COJIOTHO TBEPIOE TEIO, MAaTEpHAIbHAS TOYKA, PAaBHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TajeHue, aOCoNOTHO ymopyras aedopmaiusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYIPYroe CTOIKHOBEHUS, MOJAETH ra3a, >KUJIKOCTH U TBEPIOTO
(KpUCTAJUTMYECKOr0)  Tella, MACaIbHBIM Ta3, TOUYEUYHBIA 3apsAll, OJHOPOJHOE
JJIEKTPUYECKOE TMOJ€;  pa3iuyaTh YyCJIOBUS (IpaHULbl, 00JIacCTH) HPUMEHUMOCTH
(¢bU3nYeCKNX 3aKOHOB, TOHUMATh BCEOONIMI xapakTep (PyHIaMeHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB; AaHAJU3UPOBATH U OOBICHATH
MEXaHUYECKUE IIPOLIECCHl U SBIEHHUs, HCIIOIb3Ysl OCHOBHBIC IIOJIOKEHUS U 3aKOHBI
MEXaHUKH (OTHOCHTEIBHOCTh MEXaHUYECKOTO JBUXKEHUSA, (OPMYJbl KHUHEMATHKHU
PaBHOYCKOPEHHOI'O  JBWXKEHMs, mpeoOpa3zoBanuss ['amwies 1aias CKOpOCTH U
IIEpEMEIICHNs], 3aKOHbl HBIOTOHA, NPUHLKN OTHOCHUTENBHOCTH ['amwies, 3aKkoH
BCEMUPHOTO TATOTEHHsI, 3aKOHBI COXPAHEHUS HMMITYJIbCA W MEXAaHWYECKOW HDHEPIHH,
CBSI3b PA0OOTHI CUJIBI C M3MEHEHHMEM MEXaHMYECKOH HSHEepruM, YCJIOBHS pPaBHOBECHS
TBEPAOroO Tejla), MPU STOM MCHOJIB30BATh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: NpeoOpazoBaHuii [ anues,
BTOPOTO U TPEThEro 3aKkOHOB HbIOTOHA, 3aKOHOB COXpPaHEHHMs UMILYJIbCAa W
MEXaHUYECKON 3HEPruu, 3aKOHA BCEMUPHOTO TATOTEHUS; aHATM3UPOBATh U OOBSICHATH
TEIUIOBBIE ITPOLIECCHI U SIBJICHHUS, UCIIOJIb3Ys] OCHOBHBIE

nosioxkeHuss MKT u 3akoHbl MOJEKYISpHOW GU3UKKA M TEPMOJIMHAMUKHU (CBSI3b
JIaBJICHUS UJICATBHOTO Ta3a CO CPEIHEN KMHETUYECKON YHEPrUer TEIIOBOTO JABUKECHUSA
M KOHUEHTpPAaUHMEW €ro MOJIEKYJd, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEU
KMHETUYECKOW DHEpPrueld TEIUIOBOIO JBW)KEHUS €ro 4YacTWll, CBA3b [JaBJICHUS
UJCAJBbHOIO Ta3a C KOHUEHTPAUMEW MOJIEKYJl M €ro TEMIIEpaTypoi, ypaBHEHHE
MenneneeBa—Kianeiipona, MEpBbIM 3aKOH TEPMOJAUMHAMHUKH, 3aKOH COXPaHCHUS
PHEPrUM B TEIUIOBBIX IHIpOLEccax), IMPU O3TOM HCIOJIb30BaTh MAaTEMaTUYECKOE
BBIPAKEHNE 3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHHMOCTH YpaBHEHUsT MeHneneeBa—
Knaneiipona; ananmu3upoBaTb M OOBSICHATH JJICKTPUUYECKUE SIBJICHUS, HCIONb3Ys
OCHOBHbIE  TIOJIOKEHUSI W  3aKOHBl  DJEKTPOJAMHAMHUKUA  (3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsiia, 3aK0oH KynoHa, MOTEHIUABHOCTD JJIEKTPOCTATUYECKOTO TOJIS,
IIPUHLAIN  CYIIEPIIO3ULIMU DJIEKTPUYECKUX IIOJIEM, IPU OTOM YKa3blBas YCIOBHS
MIPUMEHUMOCTH 3akoHa KyJioHa, a TakKe MpaKTUYECKU BaKHBIE COOTHOILIECHUS: 3aKOHBI
Oma 1 yyacTKa Uenu U I 3aMKHYTOM 3JIEKTpUYECKOM 1enu, 3akoH /[xoyns—JIeHua,
npaBuia Kupxroda, 3akonsl ®apanes Afs 3JIEKTPOJIM3a); OMHUCHIBATH (PU3UUECKUE
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MPOILIECCHI U SIBJICHUS, WCMOJb3Yysl BEJIWYMHBL MEPEMENIEHUE, CKOPOCTh, YCKOPEHHE,
MMIYJIbC TE€Ia W CHUCTEMBI TEJ, CUJIa, MOMEHT CWJbl, JaBJICHUE, IMOTCHIMAJIbHAsS
OHEPrus, KUHETHYecKass »JHEprus, MeXaHudeckas DdHeprus, padoTa  CHUJIbI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CWIA TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUs,
MOIITHOCTb, SHEPTHs B3aUMOJICUCTBUS Tela ¢ 3eMIIEN BOJIM3H e€ MOBEPXHOCTH, SHEPTHS
ynpyroi gedopmaivii MPY>KUHBI, KOJUYECTBO TEIJIOThI, aOCOJIOTHAs TeMIiepaTypa
Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSSI SHEPTHS UACATHPHOTO OJJHOATOMHOTIO Ta3a,
paboTa uACaIbHOIO Ta3a, OTHOCHUTENbHAs BIaxHOCTh Bo3ayxa, KIIJ| wmaeanbHOrO
TEIUIOBOTO JBUTATENSA; AJIEKTPUUECKOE MOJIE, HANPSHKEHHOCTh JJIEKTPUYECKOrO OIS,
HaNpsDKEHHOCTh TOJISI TOYEYHOTO 3apsila WM 3apsHKEHHOrO IIapa B BaKyymMe M B
JIUDJICKTPUKE, MOTEHUHAI JJIEKTPOCTATUYECKOIO IIOJSA, Pa3HOCTh IMOTEHUMAJIOB,
ANEKTPOABUKYIIAsA CUJIa, CHJIA TOKA, HAIMPSIKEHUE, MOIIHOCTh TOKA, 3JIEKTPUYECKas
€MKOCTb  IUIOCKOIO  KOHJIEHCAaTOpa, CONPOTHBIICHUE  y4aCTKA  LEIMH c
[OCJICIOBATEIBHBIM W TNApPaJUICIbHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPrusd
AIEKTPUYECKOTrO MOJsl  KOHJEHCATOpa; OOBACHATH OCOOCHHOCTHM  MPOTEKaHUS
bu3nuecKkux SBIEHUN: MEXaHUYECKOE [IBIDKCHHE, TEIUIOBOE JBUIKEHUE YaCTHI]
BEI[ECTBA, TEIIOBOE paBHOBecHE, OPOYHOBCKOE IBMXKeHUE, Muddy3us, ucrnapeHue,
KUIICHUE M KOHJCHCAlHWs, IUIABJICHUE W KPUCTAUIM3ALMSA, HAIPaBICHHOCTD
TEIUIONEPEAAYH, IIICKTPU3ALINS TEJI, SKBUIIOTEHIUAIBHOCTD IIOBEPXHOCTH 3apPsKEHHOTO
MIPOBOJHUKA; IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3UUECKOI BETUYUHBI OT
JIPYTOM C MCMOJIb30BAHUEM TIPSMBIX U3MEPEHU, IPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCUpOBaTh pPe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEIMYUH B BUJE
rpaduKoB C y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEM H3MEPEHMM, NellaTh BBIBOABLI IO
pe3ysbTaTaMm UCCIIEeI0OBaHUS; TTPOBOIUTH KOCBEHHBIC U3MEPEHHS (DU3UUYECKUX BEIUYMH,
IpU STOM BBIOMpATh ONTHUMAIBHBI METOJ M3MEPEHUs, OLICHUBATh aOCOJIOTHBIE U
OTHOCHUTEIIbHBIE TOTPEIITHOCTHU MPAMBIX U KOCBEHHBIX U3MEPECHUM;

MIPOBOAUTH OIBITBI IO TPOBEPKE NPEMIOKEHHON THUIOTE3bl: IUIAHUPOBATH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MTOJTYYCHHbBIC
pE3yNbTATHl U JCNaTh BBIBOJ O CTAaTyCe MPEAJIOKEHHON TUIIOTE3bI; COOIOAATh ITpaBuia
Oe3omacHOro TpyjAa TMpU MPOBEACHUM HCCIEJOBAaHUHM B paMKax ydeOHOTO
HKCIIEPUMEHTA, MTPAKTUKyMa M y4eOHO-UCCIIeI0BATEIHLCKON U MPOSKTHOMN JesATeIbHOCTH
C UCIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOMCTB U Ja0OPATOPHOTO 00OPYIOBAHMS,
pemath pacu€THhIE 3a/1auy ¢ SBHO 3aJJaHHOM W HESBHO 3aJlaHHON (Pu3nuecKoi
MOJIEJIbIO: HA OCHOBAaHUM aHaJM3a YCJIOBUSI 0OOCHOBBIBATh BHIOOP (PM3MUECKONU MOJIENH,
OTBEYAONICH TPeOOBAHMSIM 3a/1a4d, MPUMEHSITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyJaThl (PU3NYECKUX TEOPUH MpPU HUCIOJIB30BAHUM MATEMATUYECKUX METOJIOB
pelieHnus 3aaa4, IPOBOAUTH pPacuy€Tbl HA OCHOBAHUM HMEIOLIUXCSA HJAHHBIX,
AHAIU3UPOBATh pPE3yJbTaTbl U KOPPEKTUPOBATH METOJAbl PELIEHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB; PEIlaTh KayeCTBEHHbIE 3a/aud, TPEOYIolUe MPUMEHEHUS
3HAHUU U3 PAa3HBIX
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paznenoB Kypca (U3MKH, a TaKKe HHTEerpaluud 3HAHUW W3 JIPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJA: BBICTPAUBAaTh JIOTMUECKYIO LEMOYKY PAaCCyKIECHUU C
OMOpPO HAa M3YyYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3UYECKUE SIBIICHUS,
UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS JI1 OOBSICHEHUS] OCHOBHBIX IPUHLIUIIOB

paboOThl HU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOMCTB M TEXHOJIOIMYECKUX
MpOLIECCOB;  MPUBOAMUTH TMPUMEPHI BKJIaJa POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX-

¢u3uKoB

B pa3BUTHE HAYKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJIOTHUK; aHAIM3UPOBaTh M  OLIEHUBAThb INOCIEACTBUA OBITOBOW U
IIPOU3BOJCTBEHHOU

NESATEIbBHOCTH 4YEJIOBEKAa, CBSI3aHHOM C (PU3MUYECKUMH MpoLeccaMu, ¢ MO3HLUN
DKOJIOTHYECKON 0e30MacHOCTH, IIPEACTABICHAN 0 palOHAJIbHOM

IPUPOJIOTIOIB30BAaHUH, @ TAaKXE PAa3yMHOM HCIOJb30BaHUU JIOCTHKEHUH HAyKHu U
TEXHOJOTHA JUJIsl JadbHEHMIIEro pa3BUTHS UYEJIOBEUECKOTO OOIIECTBA; MNPUMEHSTH
pasznuuHble  crocoObl  paboThl ¢ MH(OpManMed (QU3NYECKOro COAEp)KaHUS ¢
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJIOTWH, TpPU  3TOM
UCTIOJIb30BaTh COBPEMEHHbIE NH(POPMAIMOHHBIE TEXHOJIOTHH JIJIsl TTONCKA, TIepepaboTKu
U TIPEAbSBICHUS y4eOHON M HAYyYHO-TIOMYJISIPHOW MH(pOPMAILIUU, CTPYKTYPUPOBAHUS U
UHTEpIIpeTanud WHGOPMAIMU, TOTYYEHHOW W3 Pa3IUYHBIX WCTOYHUKOB, KPUTHUECKU
aHANIM3UPOBaTh MOIyYaeMyr0 HH(GOPMALMI0 M OLEHUBATH €€ JOCTOBEPHOCTh KAaK Ha
OCHOBE HMEIOIUXCS 3HAHUM, TaK U HA OCHOBE aHajiM3a MCTOYHUKA HH(OpMAaILNH;
MPOSIBIISITH OPTaHMU3AIMOHHBIC U TIO3HABATEILHBIC YMEHHS CAMOCTOSATEIHHOTO
npuoOpeTeHns] HOBBIX 3HAHWH B  TMPOIECCEe  BBHIMOJIHEHHWS  MPOEKTHBIX U
y4eOHOUCCIEeNOBATENBCKUX padOT; padoTaTh B TPYIIE C HCIOJHEHUEM PA3THYHBIX
COLIMAJIBHBIX POJIEH, IUJIaHUPOBaTh pPAOOTy TPYIIbI, PAIHOHAIBEHO PACTIPEICIITh
JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJleKBaTHO OLIEHWBATH BKJIAJ KaXKIIOTO H3
YYaCTHUKOB I'PYMIbI B PEIIEHNE PacCCMAaTPUBAEMON MPOOIEMbl; MPOSBISATH MOTUBALIUIO
K Oyaymiei nmpodeccuoHaabHON AeATEILHOCTH

M0 CHEUATIBHOCTIM (U3UKO-TEXHUUECKOTO TTPOQHIISL.

K xonmy oOydenuss B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha YTIyOJICHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

MMOHUMATh POJIb (DU3UKH B SKOHOMHUYECKOH, TEXHOJOTHYECKOM, COITMaIbHON 1
ATUYECKON cepax AesITeIbHOCTH YeJI0BeKa, pOJib U MECTO (PU3UKHU B COBPEMEHHOM
HAyYHOM KapTHUHE MHUpPA, POJIb ACTPOHOMHUU B MPAKTHUYECKOUN JEATEIHLHOCTH YeJIOBeKa U
JalbHENIIEM HAay4YHO-TEXHUYECKOM  Pa3BUTHH, 3HAYEHHE OIHMCATELHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENBHOW M MPOTHOCTHYECKOW (yHKIMI (usnyeckoi
TEOPUH — JJIEKTPOJMHAMUKH, CHELUAJIbHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poab GuznYecKoil Teopur B (HOPMUPOBAHUU MPEICTABICHUNA O (PU3NUECKOU
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KapTUHE MHpA, MECTO (PU3NYECKON KApTUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTABICHUIN O MPUPOJIE; PA3INYaTh YCIOBUS MPUMEHUMOCTH
Mozened (PU3NYECKUX TeNl W TMPOIECCOB (SBICHUN): OAHOPOAHOE SJIEKTPUUYECKOE U
OJIHOPOJHOE€ MArHUTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUsl, MATEMAaTUYECKUM MasITHUK,
UJICTbHBIN MPYKUHHBIA MAsSTHHUK, TAPMOHUYCCKHE BOJHBI, HCATBHBIA KOJICOATETHbHBIN
KOHTYp, TOHKasl JIMH3a, MOJEJNEN aToMa, aTOMHOIO $/Ipa U KBAHTOBOM MOJIENIN CBETA;
paznuyaTth ycioBHs (TpaHUIBI, O00JACTH) NPUMEHUMOCTH (PU3MUECKHX 3aKOHOB,
MOHUMATh BceoOIMil xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHUYEHHOCTH
UCIIOJIb30BAHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATh U OOBACHSATH SJIECKTPOMATHUTHBIE
MIPOIIECCHI U SIBJICHUS, UCTIOJIb3YsI

OCHOBHBIC TIOJIO)KEHHMSI M 3aKOHBI D3JIEKTPOJWHAMUKH M CIEUUAJIBbHOM TEOPUHU
OTHOCHUTEJIbHOCTH (3aKOH COXPaHEHHUsI DJICKTPUYECKOro 3apsija, cuiaa Amriepa, cuiia
Jlopennia, 3aKOH DSJIEKTPOMArHUTHOM WHAYKIMHM, npaBwio JleHma, cBasp J/(C
CaMOMHIYKIIMH B 3JIEMEHTE JJIEKTPUUECKON LIEMU CO CKOPOCTHIO M3MEHEHUS CHIIBI TOKA,
MOCTYJIAThl CIENHUATBHONM TEOPUM OTHOCUTEIBHOCTU OWHINTEHHA); aHAIM3UPOBATH U
OOBSCHATh KBAHTOBBIE IIPOLIECCHI W SBIICHUS, MCIIONB3Yys TIOJOKEHUSI KBAHTOBOM
busuku (ypaBHeHHe OWHINTeHHA i GoTodddexTa, MEpBbIA U BTOPOM MOCTYJIATHI
bopa, nmpuHuIMn cOOTHOIIEHUS HeonpenenéHHocTen [elizendepra, 3aKOHbl COXpaHEHUS
3apsiIOBOTO M MAacCOBOIO YHMCEI W DSHEPrUM B SIACPHBIX PEAKUUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja); ONMUChIBaTh (PU3NUYECKUE MPOIECCHl U SIBICHUS, UCTIOIb3YS
BEJIMYMHBI: HAMPSHKEHHOCTh SJIEKTPUUECKOTO MOJIs, MOTEHIMAT 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh MOTEHUHAJIOB, 3JIEKTPOJBUKYILAS CHUJIa, MHAYKIUS MarHUTHOTO TOJI,
MarHdTHbBIA TOTOK, cwia AMIepa, WHAYKTUBHOCTb, DJICKTPOJABUXKYIIAS CHJA
CAaMOMHIYKIIMHM, 3HEPTHsi MAarHUTHOTO TOJI MPOBOJHHUKA C TOKOM, PEIISITUBUCTCKUUN
UMITYJIbC, TIOJTHAS DHEPTHsl, SHEPTHs MOKOS CBOOOAHOW YACTHUIIBI, SHEPTUSI U UMITYJIHC
dhoToHA, MACCOBOE YUCIIO U 3apsifl siapa, SHEPTHUS CBSI3H Spa;

OOBACHITH OCOOEHHOCTH MPOTEKaHUs (PU3MYECKUX SIBJICHUU: 3JEKTPOMArHUTHAS
WHYKIUSI, CAMOUH/YKIMS, PE30HAHC, MHTEPPEPEHIIM BOJH, AUpaKIUs, AUCTIEPCUs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, gorornekrpuueckuii apdext (dpotorddexr), anbda-
u Oeta-pacnaipl saep, raMMa-u3IydeHue saep, Guznueckue MPUHITUIBI CIEKTPAIbHOTO
aHanu3a W paboThI Jiazepa; OMPENeNsITh HANpaBICHHE WHAYKIIMH MArHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, CHJIBI
Awmmepa u cuibl JlopeHia; cTpouTh M300paXkeHne, co3gaBaeMoe IUIOCKHM 3€pKajioM,

TOHKOM JINH30U, U
paccuuThIBaTh ero XapaKTEPUCTUKH; MIPUMEHSITh OCHOBOTIOJIATraroIIre
aACTPOHOMHUYECKHE TTOHSATHUS, TCOPUU U 3aKOHBI JJIS aHATIN3a U O0BSICHEHUS (PU3NIECKUX
MPOIIECCOB, MPOUCXOAIIMX B 3BE3/IaX, B 3BE3JHBIX CHUCTEMAX, B MEKIAIAKTUYECKOU
cpene; JIBWXKEHUST HEOECHBIX TeJ, HBOJIONMHU 3BE31 U BceneHHoW; NpoBOIUTH
WCCJICIOBAHNE 3aBUCUMOCTEHN (PM3MYECKUX BEJIMUMH C UCTIOJIb30BAaHUEM
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NPSIMBIX U3MEPEHUMN, IPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATH PE3yIbTaTh
MOJyYEHHOW 3aBUCUMOCTH (PU3MYECKHX BETUYMH B BHUAEC TIpapuKoB C Yy4ETOM
a0COJIIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, JIeJaTh BBIBOJIBI IO PE3YJIbTaTaM

UCCIIEJOBaHMsI; MPOBOJUTh KOCBEHHBIE HU3MEPEHUsl (PU3NYECKUX BEJIUYMH, IPU ITOM
BbIOMpaTh ONTUMANIBHBII METO U3MEPEHUS, OLIEHUBATh A0COJIIOTHBIE U OTHOCUTEIIbHBIE
NOTPENIHOCTA MPSAMBIX UM KOCBEHHBIX W3MEPEHMI; MPOBOJUTH ONBITHI O IMPOBEPKE
IPEJI0KEHHON TUIIOTE3bl: TUIAHUPOBATh SKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, aHAJIU3MPOBATh IOJYYEHHBIE PpE3yJbTaTbl W Je€daThb BBIBOA O CTaTyce
NPENIOKEHHOW TUITOTE3bl; OMUCHIBATH METO/IbI MTOJIYYEHHUS! HAYYHBIX ACTPOHOMUYECKUX
3HaHUM; cOOMIOJaTh MpaBuUiia OE30MAaCHOTO TPyJAa NMPHU IPOBEACHUM HMCCIEAOBAHUN B
paMKax y4eOHOro SKCIEPUMEHTAa, NpPaKTUKyMa M y4eOHO-HCCIIEOBAaTEIbCKON U
IIPOEKTHOM  JIESATEIIBHOCTH C  HCIOJB30BAHMEM HW3MEPUTEIBHBIX YCTPOWCTB U
71a00paTOpPHOTO 0OOPYIOBAaHMSI; PEIIaTh PACUETHHIE 3a/1a4H C SIBHO 33JJaHHOW M HESBHO
3alaHHOM (DU3MYECKON MOJENbI0: HAa OCHOBAaHWM aHalW3a YCJIOBHS BbIOMpAThH
¢uznyeckue MoJeNu, OTBedarlue TpeOOBaHUSAM 3a/layd, HPUMEHATb (POPMYJIBL,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNaThl (PU3NYECKUX TEOpUN MPU HUCHOJIb30BAHUU
MaTE€MaTUYECKUX METOJIOB pEIICHHs 3aJad, NPOBOJUTH pPACYETHI HA OCHOBAaHUU
MMEIOIINXCS JaHHBIX, aHAJTU3UPOBATh PE3YJIBTATHI U KOPPEKTUPOBATH METO/IbI PEILECHUS
C y4€TOM TMOJYYEHHBIX pE3yJbTaTOB; peIIaTh KauyeCTBEHHBbIE 3aJauyM, TpeOyroume
NPUMEHEHHUs 3HAaHUM U3 pa3HbIX pa3lieloB Kypca (pU3MKH, a TaK)Ke UHTETpalluu 3HAHUN
U3 JpYI'MX NPEIMETOB ECTECTBEHHO-HAYYHOIO IMKJA: BBICTPAUBATH JIOTUYECKYIO
LEMOYKY pacCyXJEHUH ¢ ONOpod Ha HU3Y4YEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
¢uznyeckue SBIECHUS; HCIOJIb30BaTh TEOPETUUYECKHE 3HAaHUSA M OOBSICHEHUSA
OCHOBHBIX MPHUHIIMIIOB Pa0OThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX TPOLIECCOB;

MPUBOJUTH MMPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEHKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAOIIET0 MUPA, B Pa3BUTHE TEXHUKU
M TEXHOJOTHH; aHamu3WpoBaThb W  OIEHUBATh IOCIEACTBUS  OBITOBOM U
IPOM3BOJCTBEHHON JESTEIbHOCTH YE€JIOBEKA, CBA3aHHOU ¢ (PM3MUYECKUMHM IPOlIecCaMH,
C TIO3UIMM DKOJOTMYECKOW O€30MacHOCTH, TNPEACTaBICHUM O palrdoOHAILHOM
MPUPOOTOIH30BAHUN, a4 TaK)KE Pa3yMHOM HWCIOJIb30BAHUM JOCTHKEHUN HAYKH U
TEXHOJIOTUHA Il JAJBHEUINIET0 pa3BUTHS YEJIOBEUECKOrO0 OOIIECTBa; TPUMEHSTh
pa3JIMYHbIe CIIOCOOBI pabOThI ¢ UH(pOpMaIIEH PU3NIECKOTO
COJIEp’KaHusl C MCTOJIh30BAaHUEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJOTHH, TpHU
TOM HCIIOJIb30BaTh COBPEMEHHBIE HMH(POPMAIMOHHBIE TEXHOJOTUM JJIS TIOWCKA,
nepepaboTKi U TMpeAbSBICHUS Y4eOHOM U HAyYHO-TIOMYJSpPHONM HH(OpMALUH,
CTPYKTYPUPOBAaHHS W WMHTEPIPETAllMd HHPOPMAIUU, TTOJYYEHHONH W3 Pa3TuIHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJydaeMyt0 HH(POPMAIIMIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCS 3HAHWM, Tak M Ha OCHOBE aHalIM3a

40



®denepanpHas padouas mporpamma | dusuka. 10—11 kimaccsr (yriryOnEHHBIM YPOBEHD )

UCTOYHUKA WHGOPMAILIMH; TPOSBISATH OPraHU3ALMOHHBIE W IMO3HABATENIbHBIC YMEHUS
CaMOCTOATEIBHOTO

OpUOOPETEHUs]  HOBBIX 3HAHMA B  MPOLECCE  BBINOJHEHHUA MPOEKTHBIX U
y4eOHOUCCIEeI0OBATENLCKUX PaboT; paboTaTh B TPYIIE C HMCIOJHEHUEM Pa3IUYHBIX
COLIMAJIBHBIX PpOJIEH, IJIaHUpPOBaTh pPAOOTy TPYIIbI, PALHOHAIBLHO PACIPEICITh
JEATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJIeKBAaTHO OLICHUBATh BKJIAJ KAXKIOTO U3
YYaCTHUKOB T'PYIIIbI B PEIICHUE PacCCMaTPUBAEMOI MPOOJIEMBI; MPOSIBISATH MOTHUBALIMIO
K Oyyieit mpodecCuOHaTbHON AesITeIbHOCTH

I10 CIICOHAJIBHOCTAM (I)I/IBI/IKO-TGXHI/I‘-ICCKOI‘O HpO(I)I/IJIH.
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10 KIIACC
Hanmenosanne
No KommuecTBo OCHOBHBIE BUIBI AESITEILHOCTHA
pa3/ielioB U TEM [IporpammHoOe coneprkanue
/I 4acoB 00yJaroImMXcs

y4eOHOTro MpeameTa

Pazgea 1. Hay4yHblii MeTOA MO3HAHUA NPUPOABI
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1.1

Hayunsbiii meton
MMO3HAHUS TPUPOIBI

®dusznka — pyHIaMeHTaIbHas HayKa O
npupoze. Hayunsiit MeToq mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PU3NUECKUX
SIBJICHUM.

DKCIEPUMEHT U TEOPHUsI B TIPOLIECCE
mo3HaHus npuposl. Habmonenne u
AKCIIEPUMEHT B (PU3UKE.

Cnioco6bl u3Mepenus GU3nIecKux
BEJIMYMH (aHAJIOTOBbIE U LIU(PPOBHIE
U3MEpUTETbHBIE PUOOPHI,
KOMIIBIOTEPHBIC TATYUKOBBIE CUCTEMBI).
[TorpenrnocT u3MepeHui GU3NUESCKUX
BETUYMH (a0COIIOTHAS U
OTHOCHUTEJIbHA).

MonenupoBanue pu3nuecKux sIBICHUNA U
mpolieccoB (MaTepualibHas TOUKA,
a0COJIFOTHO TBEPIOE TEJIO, UcaTbHAas
JKUJIKOCTh, UACaIbHBIM Ia3, TOUCUHBIN
3apsn). ['unoreza. @u3nyecKkuii 3aKoH,

VYyacTue B AMCKYCCUH O POJIU
busndeckoit Teopun B GOpMHUPOBAHUU
MPEACTABICHUM O (U3UIECKON KapTHHE
MUpa, MeCTe PU3NIECKON KapTUHBI MUPA
B 00IIIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O
IIPUPOJIE.

N3ydyeHne NOHATHN «TUTIOTE3A,
«pu3nueckuii 3aKoH», «pu3ndecKas
TEOPHUSD.

PaccMmoTpenue rpaHul] NPUMEHHUMOCTU

(1)I/I3I/ILIGCKI/IX 3aKOHOB.

CpaBHeHHE U3MEPEHUI PU3NUYECKHUX
BEJIMYMH IIPU TOMOLIM aHAJIOTOBBIX U
IU(POBBIX U3MEPUTETHHBIX TPUOOPOB,
HanpuUMep, MPU U3MEPEHUHN CHITBI TOKA U
HaANPsDKEHUS B LIENH MOCTOSIHHOTO TOKA
IIPU TTOMOIIY aHAJIOTOBBIX M U(DPOBBIX
U3MEPUTEIbHBIX TPUOOPOB.
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I'paHuObI €T0 IPUMCHHUMOCTH.

dusznyecKas TeOpusl.

Pounb 1 MecTo (u3uku B popMUpOBaHUN
COBPEMEHHOW HAYYHOM KAPTUHBI MUPA,
B IIPAKTUYECKOM ACSATENBHOCTHU JHOAEH

OcBoeHue CIIoco00B OLICHKU
IIOIPEIIHOCTEN N3MEPEHUM.

OcBoeHHME OCHOBHBIX TPUEMOB PabOTHI C
1 poBoii Taboparopueii Mo GhusuKe,
HaTpuMep, MPU U3MEPCHUN QU3NICCKUX
BEJIMYMH TIPH ITOMOITH KOMITBIOTEPHBIX
JATYNKOB

Hroro no pazneny

Paszngea 2. Mexanuka
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2.1

Kunemartnka

10

Mexannueckoe JIIBUKECHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBxkeHus. Cucrema oTcyéTa.

[IpsiMas n oOpaTHas 3a1a4u MEXaHUKHU.
Panuyc-BekTop MarepruanbHON TOUKH,
€ro IPOEKIUHU Ha OCH CUCTEMBI
KoopauHart. Tpaekropusi.
[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHME MaTepUaIbHON TOUKHU, UX
MIPOEKIUU HA OCH CUCTEMBI KOOPJUHAT.
CioxxeHue nepemMeneHni U CI0KEHNE
CKOpOCTEH.

PaBHOoMepHOE W paBHOYCKOpPEHHOE
IIPSIMOJIMHEWHOE JIBUYKECHUE.
3aBUCUMOCTb KOOPAUHAT, CKOPOCTH,
YCKOPEHHMS U IIyTH MaTEepUaIbHOW TOUKH
OT BPEMEHH U UX TpaduKu.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
MTHOBEHHOM CKOPOCTH M YCKOPEHUS
TeJa, B TOM YUCJIE YCKOPEHUS
CBOOOIHOTO MaJIEHUs, IPOBEJICHHE
UCCJIEIOBAHMS 3aBUCUMOCTEN MEXKITY
(bU3MYEeCKUMU BETUIHMHAMH (ITyTH OT
BPEMEHU IIPU PABHOYCKOPEHHOM
JBIKEHUU, TIEpHOJa 0OpaIieHus
KOHHYECKOTO MasiTHUKA OT €r0
MapamMeTpOB) U OMBITOB MO MPOBEPKE
MPEUTOKEHHON TUIIOTE3bI MPH
M3YYEHHH PAaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO IBUKEHUS, IBUOKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JIBH>KEHUS TEJIa TI0 OKPYKHOCTU C
MOCTOSIHHOM 10 MOJTYJII0 CKOPOCTBIO.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
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CBoOoaHoe najieHue. Y CKOpeHue
cB0OOHOTO NaieHus. J[BrkeHue Tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHHUS MaTEPUATIBHON TOUKU OT
BPEMEHH U UX rpaduki.
Kpusonunennoe nsmxenue. /[prmxkenune
MaTEpUAIIBHON TOYKH IO OKPY’KHOCTH.
VYrioBas v TMHENHAS CKOPOCTh. [lepron
U 4acToTa oOpalleHusl.
[enTtpocTpeMurenbHoe (HOpMaIbHOE),

KacaTelbHOE  (TaHTCHIMAIbHOE) U
MOJITHOE  YCKOPEHHE  MaTepHaIbHON
TOYKH.

TexHnueckue YCTpPOMCTBA u

TEXHOJIOTUYECKUE TTPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LETIHBIE, LIIECTEPEHYATHIE U PEMEHHBIE
nepenayn, CKOpOCTHBIC TU(THI

U3MEpEHU (PU3NUECKUX BEIHUNH.
OueHka rpaHul NOTPEMIHOCTEN.
N3ydeHne MoIeNId CUCTEMBI OTCUETA,
CpaBHEHUE yTEU, TPACKTOPHU,
CKOPOCTEN JBUKEHUS OJTHOTO U TOTO KE
TeJa B pa3HbIX CUCTEMAax OTCUYETA.
AHanu3 pa3HbIX CIOCOOOB
WCCIIEIOBAHUS IBUKEHUMN.
PaccMmoTpeHue npenensHoro nepexona
U U3MEPEHUE MIHOBEHHOM CKOPOCTH.
MonenupoBanue npeoOpa3zoBaHus
JIBH>KCHU I c UCII0JIb30BAaHUEM
MEXaHU3MOB, U3yUYEHUE
npeoOpa3oBaHus YIJIOBOM CKOPOCTH B
PEOYKTODE.

AHaJN3 HanpaBJICHUS] CKOPOCTU TIPU
JIB>KEHUU IO OKPYKHOCTH. Perenue
pacy€THBIX 337a4 C IBHO 3aIaHHOU U
HESIBHO 3aJIaHHON (PU3HUeCKOi
MOJIEJIBIO C

MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyT KHHEeMAaTHUKH.

Pemienne KkadecTBEHHBIX 3ajad,
TpeOYyIOIUX MPUMEHEHUS 3HaHUU

10 KMHEMATHUKCE.
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JIEUCTBUS CIIUIOMETPA, LIETTHBIX,

OObscHeHHE YCTPOMCTBA M MPHUHIIMIIA
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LIecTepEHYaThIX U PEMEHHBIX Nepeaay,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE TBMKCHHS CHAPSIIOB.
OmnpeneneHue yciaoBUi TPUMEHUMOCTH
MoJieIel PU3UIECKUX TEN U TPOIIECCOB
(s1BJIEHUI): MaTepUalibHas TOYKA,
PaBHOYCKOPECHHOE JIBUKCHUE,
CBOOO/IHOE MaJICHUE.

BrinonHnenne yuyeOHbIX 3aJjaHU Ha
aHAJIN3 MEXAHUYECKUX ITPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX IMOJIOKEHUI U 3aKOHOB
KUHEMAaTUKU: OTHOCUTEIBHOCTD
MEXaHUUYECKOTO JBWKECHHUS, (hOPMYJIbI
KUHEMAaTHUKN PaBHOYCKOPEHHOTO
JBIDKEHUS, TIpeoOpa3zoBanus [ anuies
JUJIL CKOPOCTH Y MEPEMELLICHUS.
Hcnons3zoBanue [T-rexHonoru npu
paboTe C NOMOTHUTEILHBIMU
HMCTOYHUKAMU HH(POpMAIINH TI0 TEME,
MX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH
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2.2

JIlnHamuka

10

[lepBoiit 3ak0oH HbroTOHA.
NHepunanbHble CUCTEMBI OTCUETA.
[IpuHuun oTHOCUTENBHOCTH ["anues.
HewnHepuuanbHble cHCTEMBI OTCUETA
(ompenesieHne, IPUMEPBHI).

[IpoBeneHrie KOCBEHHBIX U3MEPEHUN
PABHOJECUCTBYIOLIEH CHII U
K03 dulreHTa TPEHUS CKOJIbXKECHHUS,
MPOBE/ICHUE UCCIIEIOBaHUS
3aBHCHUMOCTEH (PU3NYECKIX BEITUUUH
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Macca tena. Cuna. [Ipunuun
cynepro3uunu cui. Bropou

3akOoH HproToHa s

MaTEpUAITBHOW TOUYKH. TpeTuit

3akoH HproToHa muis

MaTepUAIIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBHUBAJIEHTHOCTh TPABUTALIMOHHON U
VHEPTHOU MacCCBhlI.

Cuna TsxecTu. 3aBUCUMOCTh YCKOPEHUS
CBOOOJTHOTO TIAJICHUS OT BHICOTHI HaJ]
MMOBEPXHOCTHIO TJIAHETHI U OT
reorpaduieckoi mupoTsl. JIBrKeHNe
HEOECHBIX TEJ U UX CIIYTHUKOB. 3aKOHBI
Kennepa.

IIepBas kocMHUECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Bec tena, 1BMKyIIErocs ¢ yCKOPEHUEM.
Cuna tpenus. Cyxoe tpenue. Cuiia
TPEHUS CKOJIBXKEHUS U CUJIa TPCHUS
nokos. Koagdumuent tperus. Crna
COIPOTHUBJICHUSA NMPU IBUKCHUU TEJIa B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTD OT
CKOPOCTH OTHOCUTEJIBHOTO JIBUKECHHS.
Hasnenue. I'mapocratnyeckoe

(cun ynpyroctu, BO3HUKAIOIIUX B
IpYXKUHE U PE3UHOBOM 00Opasle, OT UX
nedopmalii) U ONbITOB IO MPOBEPKE
IIPEUI0KEHHON TUITOTE3BI IIPU
U3YyYEHUHU JABWKEHUS OpycKa IO
HAKJIOHHOW INTOCKOCTH, JIBHKECHHUSI
CUCTEMBI CBSI3aHHBIX T€JI, 1epopManuu

Tel.
OnpeneneHue  aOCOMIOTHBIX U
OTHOCHUTCIHHBIX MOTPENTHOCTEH

U3MEpPEeHUM (PU3NYECKUX BEITUUHH.
OueHka rpaHul] NOTPEIIHOCTEN.
HccnenoBanue IBUXKEHHSI CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
NErkui OJIOK, IBUKEHUS OpycKa IO
HAKJIOHHOM IUIOCKOCTH

C IEpeMEeHHBIM KOd(pPuimeHToM
TPEHUsI, IBUKEHUS IPy3a Ha BaJly C
TperueM. Habmoienue NBrKeHUs Teln
B UHEPIMAIBHBIX U HEUHEPIIHMATBHBIX
CUCTEMaXxX OTCYETa, HapUMeEp, KaUeHUs
JIBYX IIUJIMHIPOB WIH IIAPOB PA3HOU
MaccChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBLHOU
CHUCTEMBI OTCYETA.
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naenenne. Cuna  Apxumena.
TexHuyeckue ycTponcTsa

N3ydenne neHTpoOeKHBIX MEXaHU3MOB.
CpaBHEHHE CUJT TPEHHUSI IOKOS, KAUECHHUS
U CKOJIB)KEHUSL.
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N TCXHOJOTHMYCCKHC IIPOLCCCHI:
IIOJIIUITHUKMH, JABHXKCHUC
HCKYCCTBCHHBIX CIIYTHHUKOB

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOM U HESBHO 3aJIaHHOM
(bU3NIECKON MOJICITBIO

C MCIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (HOpMYJ KUHEMAaTHKHU U THHAMUKH.
Pemenne kadecTBEeHHBIX 3a/1a4,
TPEOYIOITUX TPUMEHEHHS 3HAaHUHN TI0
KHHEMAaTHKE U JTUHAMHUKE.

OOBsICHEHHE YCTpOWCTBA W IPUHIIMIA
JICHCTBUS MOAIIUITHUKOB.

OOBsiCHEHUE ABUKEHUSI UICKYCCTBEHHBIX
CITyTHHKOB.

Onpenenenue ycaoBUl TPUMEHUMOCTH
Mozenel (GU3nIeCcCKrx Tell U MPOIIeCCOB
(s1B7IEHMI): HHEpLIMATIbHASL CUCTEMA
OTCYETa, MaTepUajIbHasA TOYKA,
a0CoOMIOTHO yripyras nedopmarusi.
BrinonHnenne yuyeOHbIX 3ajaHU Ha
aHAJIN3 MEXAHUYECKUX MTPOIIECCOB
(SIBIIGHMI) C UCTIOJIb30BAHUEM
OCHOBHBIX ITOJIOKEHUH U 3aKOHOB
JIMHAMUKU: TpHu 3akoHa Her0TOHa,
MPUHLKI OTHOCUTENIBHOCTH [ anmues,
3aKOH BCEMHUPHOTO TsAroTeHus. Pabora B
rpynmnax npu o0CyXJIeHHH BOIPOCOB
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MEXIIPEIMETHOTIO XapaKrepa
(Hanpumep, o TeMe «/IBrmxeHue B

IPUPOCH)
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2.3

Crartuka TBEpIOTrO
Tena

AGCOIOTHO TBEPOE TETIO.
[TocTtynarenbHOE M BpamaTeibHOe
JIBHKEHHUE TBEPAOTO Tena. MOMEHT CUIIBI
OTHOCHUTENBHO OCH BpaieHus. [lneqo
cuibl. CHOKEHHUE CUII, TPUIIOKEHHBIX K
TBEPIIOMY TENY.

Ilentp TsKECTH TEIIA.

Y ciioBust paBHOBECHS TBEPAOTO TEA.
YcTolunBoe, HeYCTOMYUBOE,
0e3pa3InyHOe PaBHOBECHE.
TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
KPOHILUTENH, CTPOUTEIIbHBIN KPaH,
peléryarsle KOHCTPYKLUA

[IpoBeneHne uccieno0BaHus yCIOBUI
pPaBHOBECHS TBEPIOIO TEJIA, UMEIOIIErO
OCh BpallEHUs; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB U PACY€T CUJI yIIPYTOCTH;
M3YYEHHE YCTOMYMBOCTH TBEPAOTO TEINA,
MMEIOLIEro IUIONIaab Onopel. Pemenne
pacy€THBIX 3a7a4 C SBHO 3alaHHON U
HESIBHO 3a/IaHHON (hU3UYECKON MOJIEITBIO
Cc

WCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
(bopMyJ CTaTUKHU.

Pemenne KadecTBEHHBIX 3ajad,
TPeOYIOIUX MPUMEHEHUS 3HAHUUN

10 CTaTHKE.

OObsicCHEHUE YCTPOMCTBA U MPUHIIUTIOB
JIEVCTBHS KPOHIUTENHA, CTPOUTEIBHOTO
KpaHa, pelETYaThlX KOHCTPYKLIHM.
Onpenenenue ycioBUil TPUMEHUMOCTH
Mojenel (pU3NIecKuX Tell: abCOTIOTHO
TBEPIIOE TENO.

Brlinonnenue yuyeOHbIX 3aJaHUN Ha
AHAJIN3 MEXAHUYECKUX ITPOLIECCOB
(sIBJICHUI) C UCTIOIH30BAHUEM OCHOBHBIX
TMOJIOKEHUW U 3aKOHOB CTATUKMU:
YCJIOBHSI PAaBHOBECHS TBEPIOTO TEA
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2.4

3aKOHBI COXPAHEHHUSI B
MeXaHHKe

10

Nmnynbee MaTepuanbHON TOUYKH,
CUCTEMBbI MaTepUAIbHBIX TOUEK. [leHTp
MAacC CHUCTEMBI MATEPUATIBHBIX TOYEK.
Teopema 0 IBMKEHUU LIEHTPA Macc.
NmMnynbe cuiibl 1 U3MEHEHHUE UMITYJIbCA
Tena.

3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOE nBUXEHUE.

MoMeHT uMnysibca MaTepUaJIbHOU
Touku. [IpencraBienre o COXpaHEHUN
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
MOJISIX.

PaboTa cuiibl Ha MaJIOM ¥ HA KOHEYHOM
nepemetiennu. ['paduueckoe
npeAcTaBieHue pabOThl CUIIBI.
MOIIHOCTH CHUJIBI.

Kunernueckas sHeprust MarepuaibHOU
To4KH. Teopema 006 U3MEHEHUHN
KUHETHUYECKOU SJHEPTUU MATEPUATIBHOU
TOYKH.

[ToTeHMabHBIE K HEMOTEHIIUATIBLHBIE
cunbl. [loTeHIIManbHas SHEPTUsl.
[ToreHumanbpHast SHEPTUS YIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenuuanbHasg >HEPTUS TEIa B

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
UMITyJIbCA T€JIa, KHHETUYECKON U
MOTEHIUAJIBHOW SHEPTUU Tea,
MOIIHOCTH CHUJIbL; IPOBEJACHUE OMBITOB
0 MPOBEPKE MPEAIOKEHHOU TUIIOTE3bI
IIPU U3yYEHHH PABHOYCKOPEHHOIO
MPSAMOJIMHEMHOTO IBHKEHHUSI U
B3aumozencTeus Ten. OnpeneneHne
aOCOJIIOTHBIX U OTHOCUTENIbHBIX
MIOrPETHOCTEN U3MEPEHUN
¢u3nueckux BennurH. OUeHKa rpaHuly
norpemHoctei. [Iposenenune
HKCIIEPUMEHTA M0 CPAaBHEHUIO
WU3MEHEHUS UMITYJIbCA TEJA C
MMITYJIbCOM CHJIbI, U3MEHEHUS
MOTEHIMAIBHON SHEPTUU MPYKUHBI C
paboTOM CUIIBI TPEHHUS.

HccnenoBanne COXpaHEHHs UMITyJIbCa
IIPU YIIPYTOM B3aUMOJEHCTBHH,
COXpaHEHUs FHEPTUU IPU CBOOOTHOM
NaJICHUU.

Omnpenenenne pabOThI CUITBI TPEHUST TIPH

JIBYDKEHHUH TeJla 110 HAKJIOHHOMN
IUIOCKOCTH.
HaGmronenue u

00BACHEHUE
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OJHOPOJHOM I'PpaBUTALITMOHHOM II0JIC.
[loreHmanpHas OHECPrusAd TClia

PCAaKTHUBHOI'O IBHUIKCHH.

Peuienue pacy€THbIX 3a/1a4 C IBHO

59



denepanpHas padbouas mporpamma | dusuka. 10—11 kmaccsr (yriyOaéHHBINH ypPOBEHBD)

60



®enepanpHas padouas mporpamma | Guszuka. 10—-11 knacceel (yriayOGnEHHbBIN YPOBEHD)

B IPaBUTALIMOHHOM I10JI€ OAHOPOIHOTO
miapa (BHyTpH U BHE 11apa).

Bropas kocMuueckasi CKOpOCTb.

Tpetbst KocMudeckas cKopocTb. CBs3b
paboThl HEMOTEHIUATBHBIX CUJT C
U3MEHEHUEM MEXaHUYECKOU dHEPIuun
CUCTEMBI TEJl. 3AKOH COXPaHECHUS
MEXaHUYECKOU IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.
YpaBHeHnue bepHyiu 11 uaeanbHOU
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: IBUKEHNE
paKeT, BOIOMET, KOIED, MPYKUHHBIN
MUCTOJIET, THPOCKOI, (PUTYpHOE KaTaHUE
Ha KOHbKax

3aJJaHHOW W HESBHO 33/IaHHOM
buznyecKoi MOAeNbIo

C HUCIMOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopMyI1 MEXaHHKHU.

Pemienne KayecTBEHHBIX 3a/ad,
TpeOyIOIUX NPUMEHEHUS 3HaHUU

110 MEXaHUKE.

OOBsiCHEHUE PUHITUTIOB JEUCTBUS
BOJIOMETA, KONEpPA, MPY>KUHHOTO
nucroiiera, rupockona. O0bsACHEHHE
JIBIKEHUSA pakeT, (GUTypHOTO KaTaHUS
Ha KOHbKax. OnpeneneHne ycuoBun
MPUMEHUMOCTH MOJIeJIed (PU3NYECKUX
TEeJI ¥ MPOIIECCOB (SIBJICHMI ): a0COIIOTHO
YIOPYroe U adCOJIFOTHO HEYNPYroe
CTOJIKHOBEHHsI. BhimosHeHne yueOHbIX
3aJaHA Ha aHAJIN3 MEXAaHUYECKUX
MIPOIIECCOB (SIBJIICHUIN) C
HCIIOJIb30BaHMUEM 3aKOHOB COXPAHEHHUS B
MEXaHUKE: 3aKOHbI COXPaHCHUS
HMMITYJIbCa U MEXAHUYECKOU SHEPIUH,
CBSI3b Pa0OTHI CUJIBI C U3BMEHEHHUEM
MEXaHUYECKOW SHEPTUHU TENA.

Hcnons3oBanue IT-texHonmoruit npu
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pabote C JOTIOTHUTEIbHBIMH
UCTOYHUKaMHU MHPOPMAITUH TI0 TEME,
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WX KpUTUYCCKUI aHaIN3 U OlleHKa
JOCTOBEPHOCTH

Hroro no pazneny 35

Paznen 3. MoJgiekyasipHasi Gu3uKa 1 TEPMOTUHAMHUKA
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3.1

OCHOBBI
MOJICKYJIIPHOKHHETHYECKON
TEOpHUH

15

OCHOBHBIE MMOJOKECHUS
MOJIEKYJISIPHOKMHETUYECKOU TEOpUHU
(MKT), ux onbITHOE 0OOCHOBaHUE.
Huddysus. BpoyHoBckoe ABMKEHUE.
Xapaktep IBUKECHUS U
B3aUMOJICMCTBUS YaCTUIl BEIIECTBA.
Mogenu cTpoeHHs Ta30B, KUIKOCTEH
1 TBEPJIBIX TEJI U OOBSICHEHHE
CBOWCTB BEIIIECTBA HA OCHOBE ATUX
Mojieniel. Macca u pa3Mepsl MOJIEKYJT
(aToMOB).

KonunuectBo BemecTna.

ITocTositnHas ABoraapo.

TennoBoe paBHOBecue. TemnepaTtypa
u criocoOnI €€ n3mepenus. [llkana
temneparyp Llenscuss. Moaenb
UJICATTBHOTO Fa3a B MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU: YACTHUIIBI raza
JIBHXKYTCSI XaOTUYECKHU U HE
B3aUMOJICMCTBYIOT JIPYT C IPYTOM.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

AOcomoTHas Temmeparypa  (IIKayia
TEMIEpaTyp KenbBuHa). 3akoH
JlaneTOHA.

[IpoBenenne n3mMepeHnii mapaMeTpoB
rasa, poBEJICHUE UCCIIETOBAHUI
3aBUCUMOCTEHN (PU3NUECKUX BETUYUH U
OTBITOB T10 MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI TIPU U3YUYEHUU
YCTaHOBJICHHSI TEMJIOBOTO PAaBHOBECHS
Y U30IPOLIECCOB B Ta3ax.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEpEHUN (PU3NUECKUX BETUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCliepUMEHTalIbHAas MTPOBEPKA
YPaBHEHUS COCTOSIHUS UJI€ATIBHOTO
raza. Mizyuenue Mojieneii: IBUKeHU
YacTHIl BEIIECTBA, OPOYHOBCKOTO
nBYKeHUs. onbiTa llITepHa,
KPUCTAJUIMYECKUX PELIETOK.
Peuienne pacu€THbIX 3a/1a4 C ABHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3nYECKON MOJIETIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u (GopMysT MOJICKYJISAPHON (PHUUKH.
Pelienne kauecTBEHHBIX 3a]1a4,
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N3omporneccsl B HI€aJIbHOM Ia3e C
IOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBacHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
n3o0apa.

CBsi3b MeXIy JOaBICHUEM M CpEIHEH
KUHETUYECKOU SHEPTUEH
MOCTYMATEIBHOTO TEIJIOBOTO JBM)KCHUS
MOJIEKYJI UACAIBHOIO ra3a

(ocHOBHOE ypaBHEHUE
MOJIEKYJIIPHOKMHETHYECKON
UJIeaIbHOTO rasa).

CBs13b a0COIOTHOM TeMIIepaTypbl

TEOpUHU

TEPMOJUHAMHYECKON CUCTEMBI CO
CpeIHEW KHHETUYECKON dHEPTUEH
MOCTYNATEJILHOTO TEIJIOBOTO JBUKCHUS
€€ JacTuil.
Texanueckue
TEXHOJIOTUYECKHE TTPOLIECCHI:
TEPMOMETp, OapoOMETp, MOTyUECHUE
HAHOMATEPHUAIOB

YCTPOMCTBA u

TpeOYIOMUX MPUMEHEHHUS 3HAHUN T10
MOJIEKYJISIpHOH (hU3HUKE.

OOBsiCHEHUE YCTPOMCTBA M MPUHIIUTIA
JEHCTBUS TEPMOMETPA, bapoMeTpa.
OOBsiCHEHHE TIOJTYYCHUS
HAHOMATEPHUAJIOB.

OrnpeneneHue yCiIOBUM MPUMEHUMOCTH
Mojenel (U3NYECKUX TeI U MPOIECCOB
(sBNeHMIN): Mojeneil raza, KUIKOCTU U
TBEPAOTO  (KPUCTAUIMYECKOT0) Tela,
WJICaJIbHOTO rasa.

Brinmonnenne yueOHbIX 3ajaHUN Ha
aHaJIM3 TETUIOBBIX MPOIIECCOB (SIBJICHUI)
C UCTOJIb30BAaHUEM OCHOBHBIX
nosioxkenni MKT u 3akoHOB
MOJIEKYJISIPHOM (DU3UKH: CBSI3b JIABJICHUS
HJICaJIbHOTO Ta3a Co CpeaHEn
KMHETUYECKOW dHEPTUEN TEINIOBOTO
JIBUKEHHS U KOHLICHTPAIUEH €T0
MOJIEKYJI, CBSA3b TEMIIEPATYPHI BEIIECTBA
CO CpeHEN KUHETUYECKON dHEPTUEH
TETJIOBOTO JIBUKEHUS €TI0 YaCTHI, CBS3b
JIABJICHUS UCAIBHOIO Ta3a C
KOHILIEHTpALIMEN MOJIEKYJ U €ro
TEMIIEpaTypoOM, ypaBHEHUE
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MenpaeneeBa—Kitanerpona
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3.2

TepmonuHaMuka.

TertoBrIE MAIIMHBI

20

Tepmoaunamuueckas (T]1) cuctema.
3ajaHue BHEIIHUX YCIOBUU ISt
TEPMOJUHAMHYECKON CUCTEMBL.
BHeninue u BHyTpEHHHE apamMeTPhI.
[TapameTpbl TEpMOAMHAMUYECKOM
CUCTEMBI KaK CpEJJHHUE 3HAUEHUS
BEJIMYMH, OMTUCHIBAIOIIUX €€ COCTOSIHUE
Ha MUKPOCKOIIUYECKOM YpPOBHE.
HyneBoe Hauano TepMOIMHAMUKMY.
Camonpou3BoibHas pejakcaius
TEPMOANHAMHUYECKON CUCTEMBI K
TEIJIOBOMY paBHOBECHIO. Mojelnb
UJICATLHOIO ra3a B TEPMOJIUHAMUKE —
CHUCTEMA YPABHEHUI: YPAaBHEHUE
MenpaeneeBa—Kianelpona u
BBIpaKEHUE ISl BHYTPEHHEU SHEPTUHU.
VY cl10BUSI MPUMEHUMOCTHU 3TOW MOJICIIN:
HU3Kasi KOHUEHTPALUs YaCTHIL], BBICOKHE
TeMIeparypsl. Beipaxkenue ais
BHYTPEHHEW HEPTUU OJHOATOMHOTO
uaeanbHOro raza. Ksasucrarnueckue u
HECTATUYECKHUE MPOIECCHI.
OnemeHTapHasi  paboTa B
TEPMOJUHAMHUKE. Briuncnenue
paboThI 1o rpaduKy mporecca

N3mepenue yaenbHol TEI0EMKOCTH
Pa3HbBIX BEILIECTB, UX CPAaBHEHUE,
MIPOBEJCHUE UCCIIEIOBAHUI
3aBUCUMOCTEH (PU3NUECKUX BETUYUH U
OTBITOB T10 MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI TPU U3YUYEHUH MPOLIECCOB
TerI000MeHa 1 auabdaTHOTO Mpoliecca.
OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEpPEeHUM (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEIIHOCTEN.
N3ydeHne B3auMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOT'O B3aUMOJICUCTBUS U
TEMIEPATYPbl KUTIEHUS KUJTKOCTEH.
N3yyeHue TEIoBbIX ABUTATENICH C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MOJENEN.

UccnenoBanue pazHbIx cClocO0O0B
M3MEHEHHS] BHYTPEHHEU SHEPIUU.
Pemienne pacu€THbIX 3a/1a4 C ABHO
3aJJaHHOW U HESBHO 33/IaHHOM
(hU3UIECKOM MOJICITIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GopMyJ1 MOJIEKYJISIPHON (PU3UKU U

TEPMOANHAMUKHU.

68



®enepanpHas padouas mporpamma | Guszuka. 10—-11 knacceel (yriayOGnEHHbBIN YPOBEHD)

Pemenne KaueCTBEHHBIX
TPeOYIONTUX TPUMEHEHUS 3HAHUH

3a7ad4,
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Ha pV-auarpamme.

Teronepeaayda kak cnocod N3MEHEHHUSI
BHYTPEHHEW dHEPTUU
TEPMOJIMHAMHYECKON CUCTEMBI 0e3
coBepieHus pabotel. KonBeknusi,
TEIIONPOBOIHOCTb, U3TYyUCHHUE.
KonunuectBo Tennotsl. TennoéMKoCcTh
Tena. Y IeNbHasg U MOJISIpHAs
TEIJTIOEMKOCTH BEIIECTBA. Y paBHEHUE
Maiiepa. Y nenbHasi TEIIOTa CTOPAHUS
TornBa. Pacuér konmnuecTBa TEMIOTHI
npu teronepenaye. [lonstue 06
agnabaTtHoM mpouecce. IlepBblil 3akoH
TepMOJIUHAMUKU. BHYTpEeHHSIS1 SHEPrusl.
KonuuecTBo TemioTsl ¥ paboTa Kak
Mepbl U3BMEHEHUS BHYTPEHHEN YHEPTUH
TEPMOJIMHAMHUYECKOUN cucTembl. Bropoi
3aKOH TEPMOAUHAMUKHU TSI
PaBHOBECHBIX MPOLIECCOB: Yepe3
3a/IJaHHOE PAaBHOBECHOE COCTOSIHUE
TEPMOJUHAMHUYECKON CUCTEMBI
MPOXOJUT €IMHCTBEHHAs afnadara.
AbGcomoTHas Temneparypa. Bropoi
3aKOH TEPMOAUHAMUKHU JJIsI
HEPABHOBECHBIX MPOIECCOB:

10 MOJIEKYJISIpHOU (pU3UKE U
TEPMOJIMHAMUKE.

OOBsiCHEHUE YCTPOMCTBA M MPUHIIUTIA
JEUCTBUS XOJIOJUIBHUKA,
KOHJIUIIMOHEPA, TU3EIBHOTO U
KapOIOPaTOPHOIO IBUTATENCH, MapOBOM
TypOUHBI.

OObsicHEeHUE TIOJIYYEHHUS] CBEPXHU3KHUX
TeMIEepaTyp, YTWIN3ALUUU «TEIIOBBIX)»
OTXOJOB C MCIOJIb30BAHUEM TEILIOBOTO
Hacoca, YTHIM3aIlud OMOOPTaHUYECKOTrO
TOTUTMBA JUIsI BHIPAOOTKU «TETUIOBOM» U
AIEKTPOIHEPTHH.

BrlnonHenue yueOHbIX 3aJaHUNl Ha
aHaJIN3 TETUIOBBIX MPOIIECCOB (SIBJICHMI)
C UCIIOJIb30BaHUEM OCHOBHBIX
nonoxennii MKT u 3akoHOB
MOJIEKYJIIPHON (PU3HKHU U
TEPMOJMHAMUKHU: MIEPBBIN 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPaHCHUS
SHEPIruM B TEIUIOBBIX MpOIleccax.
Hcnons3zoBanue IT-rexHosnorui npu
paboTe C TOMOTHUTEILHBIMU
HMCTOYHUKAMU HH(POpMAIINU TI0 TEME,

X KPUTUYECKUM aHAJIN3 U OIICHKA
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HEBO3MOKHO MEPENATH TEIIOTY

JIOCTOBEPHOCTH.
AHaIn3 ¥ OllEHKA OCIEICTBUI
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oT 0oJjIee XOJIOAHOTO Teia K Ooee
HarpeToMmy 0e3 KOMIICHCAIun
(Knaysuyc). HeobpatumocTh
MPUPOIHBIX TTPOIIECCOB.

[TpuHIUIIBI 1EMCTBUS TEIUIOBBIX MAIIIUH.
KIII.

MakcumanbHoe 3HaueHue KIIJI.

[ukn Kapho.

DKOJIOTUYECKHUE aCIEKThI UCTIOIb30BAHUS
TEIUIOBBIX ABHUTraTeneu. TemioBoe
3arpsA3HEHHUE OKPYXKAIOIIECH Cpebl.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
XOJIOOUIBHUK, KOHAUIIMOHED,
JIU3EIbHBIN 1 KapOropaTOpHBIN
JIBUTaTely, apoBas TypOuHa,
MOJIYYEHUE CBEPXHU3KUX TeMIIEpaTyp,
YTUIN3AIMS «TETJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEILIOBOTO HAcoOcCa,
YTHIIA3AIUs OMOOPTaHUYECKOTO
TOILJIMBA JIJIs1 BHIPAOOTKHU «TEIJIOBOM» U
AIEKTPOIHEPTUHU

HCITOJIb30BAHUS TEIIOBLIX JIBUTATEIICH U
TETUIOBOTO 3arpsi3HEHUS OKPYKAIOIIEH
Cpelibl C MO3UIIUMN SKOJIOTUYECKON
0€30MMacHOCTH; MPEICTABICHUI O
paloHaIbHOM MPUPOJIOIIOIL30BaHUY (B
MpoIIEcCce MOATOTOBKU COOOIICHU,
BBITIOJTHEHUN TPYIIOBBIX TPOEKTOB)
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3.3

Arperarssie
COCTOSIHHSI BEIIECTBA.
®da30BbIE MEPEXOIbI

14

[TapooOpa3oBanue W KOHJCHCAIIWS.
Hcnapenue u kurneHue. Y aenpHas
TEIJIOTa NapooOpa3oBaHUsI.
HacplllieHHbIe Y HEHACBHIIIICHHBIE MAPHI.

Habnronenne CBOWCTB HACBIIIEHHBIX
1apoB, MaJIbIX nedopmaruii,
NPOBE/ICHNE KOCBEHHBIX HW3MEPEHUM
yIIebHOM TEIUIOTHI IJIaBJICHUS JIbJA,
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KadecTtBeHHast 3aBUCUMOCTD IJIOTHOCTHU
Y JJaBJICHUS HACBIIIICHHOTO Mapa OT
TEMIEPATYPhI, UX HE3ABUCUMOCTb OT
00bEMa HACKIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS
OT J1aBJICHUS B KUJIKOCTH.

BraxxnocTs Bo3ayxa. AGCOIOTHAS U
OTHOCHUTEJIbHAA BIAXHOCTh. TBEpIOE
teno. Kpucrammueckue u amopdHbie
Tesla. AHU30TPOIHS CBOMCTB
KpuctaiioB. [1naBnenue u
KpUCTaJUIn3aus. Y ieJibHas TerioTa
iaieHus. Cyomumanusi.
Jedopmanuu TBEPAOTO TeA.
Pactskenue u cxxatue. Casur. Moaynb
IOnra. Ilpenen ynpyrux aedopmarniuii.
TeruioBoe pacIMpeHue XUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
pacimpeHnrie. AHTapMOHU3M TETIJIOBBIX
KOJIeOaHUI YaCTHIL BEIIECTBA KaK
MPUYMHA TEMJIOBOTO PACIIUPEHUS TEI
(Ha Ka4eCTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEpTrUH B (ha30BHIX
nepexojiax.

YpaBHEHHE TEIJIOBOTO OajaHca.

aOCOJIIOTHOM BIJIQKHOCTH BO3/yXa,
ko3(pduieHTa  MOBEPXHOCTHOTO
HaTsDKeHus1, Moayis FOHra.

N3yyenne 3aKOHOMEPHOCTEHN HCTIapCHUS
Y KATICHUSI )KUJIKOCTEH, B TOM YHCIIe
KHUTICHUS TIPY TIOHUKECHHOM JIaBJICHUH,
HarpeBaHUs U TUTABJICHUS
KpUCTaJUIMYECKOTrO BEIEeCTBa,
KaMWUISIPHBIX SIBIICHUHN, CMaulBaHUSI.
[IpoBeneHue ONMBITOB C MBLILHBIMU
IJIEHKaMH.

HccnenoBanue Moenu
HEHBIOTOHOBCKOM KUJKOCTHU. Pemenune
pacy€THBIX 3a71a4 C SBHO 3a/IaHHON U
HESIBHO 3aJIaHHOM (hU3UYECKOM
MOJIETIBIO

C MICTIOJIb30BaHMEM OCHOBHBIX 3aKOHOB U
dhopmys1 MOJEKyIIpHON (DU3KUKHU U
TEPMOIMHAMHUKHU.

Pemenne kauecTBEeHHBIX 3aj1a4,
TPeOYIOMUX TPUMEHEHUS 3HAHUHA 110
MOJICKYJIIPHOH (pU3HUKE U
TEPMOIMHAMHUKE.

OOBsicHeHHE
CTPOCHUS

OCHOBHBIX  ITPWHIIUIIOB
KHUAKUX KpuUCTaJIJIOB,
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[ToBepXHOCTHOE HATSKEHHUE.
Koad¢uimenT moBepXxHOCTHOTO

MOJIYYEHHS] COBPEMEHHBIX MAaTEPHUAJIOB.
OrnpeneneHue ycaoBUl TPUMEHUMOCTH
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HaTsDKeHHs. KanuisipHble sIBICHUS.
JlaBiieHue noa MCKpUBIEHHON
MTOBEPXHOCTHIO KUJKOCTH.

OQopmynia  Jlammaca.  TexHuueckue
YCTPOMCTBA W TEXHOJOTMYECKHUE
IIPOLIECCHI: KUJIKUE KPUCTAJUIBL,

COBPCMCHHBIC MaTCPHUAJIbI

Mojienel (pU3NIEeCKHX Tell U MPOIECCOB
(sIBJIEHUI): MOJieNel Ta3a, KUAKOCTU U
TBEPAOTO (KPUCTAIUIMYECKOTr0) TeNa,
U/ICaJIbHOTO Tra3a.

BrinmonHenne yueOHbIX 3aaHUN Ha
aHaJIM3 TETUIOBBIX MPOIIECCOB (SIBJICHU )
C UCMOJIb30BaHUEM OCHOBHBIX
nonoxxenuit MKT u 3akoHOB
MOJIEKYJIIPHON (PU3HUKHU U
TEPMOJIMHAMMKHU: CBSI3b JaBJICHUS
UJICAJIbHOTO ra3a ¢ KOHIEHTpaluen
MOJIEKYJI U €T0 TEMIIEPaTypPOH,
ypaBHeHUe MenaeneeBa—Kianelpona,
NepBbIN 3aKOH TepMOAMHAMUKHU. PaboTa
B I'pYIINax Mpu 00CYKJICHHUH BOIIPOCOB
MEXKIPEAMETHOTO XapakTepa
(manmpumep, no teme «TemiooomMeH B
YKUBOU MPUPOE)

Hroro no paszneny

49

Paznen 4. JaekTpoauHaMuKa
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4.1

BJIGKTpI/I‘IeCKOC I10JIC

24

DnexTpusanus Tell U €€ NpOosBICHUS.
DnekTpudeckuii 3apsa. J(Ba Buma
IEKTPUYECKUX 3apsoB. [IpoBoIHUKH,
JUAJIEKTPUKY U TIOJIyIIPOBOAHUKHU.
DneMeHTapHbINA 3IEKTPUUECKUI 3apsil.
3aKOH COXPAHEHUS JIEKTPUYECKOIO
3apsna.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH U
OTIBITOB IO MPOBEPKE MPEAT0KEHHOM
TUMOTE3bI PU U3yUECHUU
B3aMMOJICHCTBHSI 3apsHKEHHBIX TEll,
3apsizia KOHJeHcaTopa,
TIOCIIEIOBATEIHPHOTO COCTUHEHUS
KOH/ICHCATOPOB.
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BzaumopeiicTBue 3aps10B.

Toueunsle 3apsiabl. 3akoH KyioHa.
DnekTpudeckoe nose. Ero aeiicteue Ha
ANEKTPUYECKHUE 3apsblL.

Hanpsk€HHOCTB 37IEKTPUUYECKOTO MOJIA.
[IpoOueIit 3apsia. JIunuu HanpsHKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

OnHOPOIHOE INEKTPUUYECKOE TIOJIE.
IToTennmaipbHOCTE
3JIEKTPOCTATUYECKOTO MOJisl. Pa3HOCTH
MOTEHIMAJIOB U HAIIPSKEHUE.
[ToreHunanbHast SHEPrus 3apsaa B
3JIEKTPOCTATUYECKOM I10JIE.

[ToreHuna 3IeKTPOCTATUUECKOTO TTOJIS.
CB43b HANIPSHKEHHOCTY TOJIS U Pa3HOCTH
MOTEHIIMAJIOB JJIs1 AJIEKTPOCTATUYECKOTO
ot (Kak OJTHOPOJTHOTO, TaK 1
HEOAHOPOHOTO). [TpuHIIUI
CYIIEPIIO3ULINU IEKTPUUECKUX MOJIEH.
[Tosie Toueunoro 3apsiga. [lome
paBHOMEpPHO 3apsbkeHHOU cdepsl. [Tomne
PaBHOMEPHO 3apsKEHHOTO 10 00BEMY
mapa. [Tone paBHOMEPHO 3apsKEHHON
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUM HaNpPsLKEHHOCTH ITUX TTOJIEN U
SKBUMOTEHIMAIBHBIX TOBEPXHOCTEM.

Onpenenenue  aOCONIOTHBIX U
OTHOCUTEJIBHBIX NOTPELIHOCTEN
U3MEpEHU (PU3NUECKUX BEIHUNH.
OneHka rpaHul] HOTrPEIIHOCTEN.
HaGnronenue npeBpailieHus SHEpTuu
3apsHKEHHOTO KOHJIEHCATOPAa B SHEPTUIO
U3JIy4YEHHs CBETOINOA, UCCIEOBAaHUE
paspsiia KOHAEHcaTopa 4epe3 pe3ucTop.
N3ydenune 3aBUCUMOCTH
ANEKTPOEMKOCTH INTIOCKOTO
KOHJICHCATOpa OT IUIOIIA/IN IIJIaCTHH,
PACCTOSIHUSI MEXIY HUMHU U
JIUBJIEKTPUYECKON IPOHUIIAEMOCTH.
N3ydeHne KapTuH JUHUN
HaIPSHKEHHOCTH JIEKTPUYECKOTO TOJIS
TOYEYHOTO 3apsJa, PABHOMEPHO
3apsKEHHOM cepbl, pPABHOMEPHO
3apsKEHHOTO 10 00BEMY 1apa,
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOU
IJIOCKOCTH U 3KBUIIOTEHIIMAJIBHBIX
ITOBEPXHOCTEMN.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOU U HESIBHO 3aJITaHHOU
(bU3UYECKON MOJIEIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi snekTpocTaTuku. Pemenue
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Ka4C€CTBCHHBIX 3aJa4,
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[IpOoBOAHUKM B AJIEKTPOCTATUUECKOM
nose. YClIoBUE paBHOBECHS 3apsi/IOB.
JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM
nose. JlusnekTpudeckas MpOHUITAEMOCTh
BemiecTBa. Kongencarop.
DIIEKTPOEMKOCTb KOHJIEHCATOPA.
DIJIEKTPOEMKOCTD TJIIOCKOTO
KoHjeHcaTopa. [lapaienbHoe
COCIMHEHNE KOH/ICHCATOPOB.
ITocaenoBaTenpbHOE COeTUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.
JIBrKeHME 3apsHKEHHOW YacTULIBI B
OJHOPOJIHOM JJIEKTPUUECKOM MOJIE.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
AJIEKTPOCKOII, IJIEKTPOMETD,
3JIEKTPOCTAaTUUYECKasl 3allUTa,
3a3eMJICHHE JICKTPOIPUOOPOB,
KOHJICHCATOPhI, TEHEPATOP

Ban ne I'paada

TpeOYIOIUX TPUMEHEHUS 3HAHUM 10
anekTpoctatuke. OObsICHEHHE
YCTPOMCTBA U TIPUHIUIIA IEUCTBUS
AIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJICHCAaTOpOB, reHepaTopa Bau ne
['paada. O6BsicHeHUE PabOTHI
ANEKTPOCTATUYECKON 3aIUTHI,
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Onpenenenue ycaoBUM TPUMEHUMOCTH
Moenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsii, OHHOPOJHOE AIIEKTPUUECKOE
ToJie.

Brimonnenne yueOHbIX 3aaHUN Ha
aHaJu3 JIEKTPUYECKUX MTPOILIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOAMHAMUKH: 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsaja, 3akoH Kyrnona,
MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TOJISI, PUHIIUIT
CYNEPHO3ULINH DIICKTPUUECKUX TTOJICH.
Ucnons3zoBanue [T-rexHonorui npu
paboTe C NOMOTHUTEILHBIMU
HMCTOYHUKAMU HH(POpMAIINH TI0 TEME,
X KPUTUYECKUM aHAIN3 U OIICHKA
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JOCTOBEPHOCTH
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4.2

IlocTosHHEBII
AIEKTPUUECKUHN TOK

24

Cuina toka. [TocTOSsIHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSIHHOTO
AIEKTPUUYECKOTO TOKa. ICTOUHUKH TOKA.
Hanpsixenue U u OJ1C &.

3akon Oma JJ1s y4acTKa 1emu.
DIIEKTPUYECKOE COTPOTUBIICHUE.
3aBUCHUMOCTh CONPOTHUBJICHUS
OJTHOPOAHOTO IPOBOJIHUKA OT €O JINHBI
Y TJIOIIA/IN MOMEPEYHOTO CEUCHHUS.

VY nenpHOE COMPOTUBIICHUE BEILIECTRA.
[TocnenoBarenbHOE, TapaIeIbHOE,
CMEILIAHHOE COEIMHEHHUE MPOBOIHUKOB.
Pacuét pa3BeTBIEHHBIX PIEKTPUUECKUX
nenei. [Ipasmna Kupxroda.

PaboTa snexkTpruyeckoro Toxa.

3akoH J[xoynsa-Jlenna.

MOUIHOCTB ANEKTPUUYECKOTO TOKA.
TennoBas MOIIIHOCTb, BhIJIEIsIEMasl Ha
pe3ucrope.

DJIC 1 BHyTpEHHEE CONTPOTUBIICHUE
WCTOYHMKA TOKA. 3akoH OMa 11
MOJIHOM (3aMKHYTOMI) 3JIEKTPUYECKON
uenv. MonHOCTh UICTOYHUKA TOKA.
Kopotkoe 3ambikanne. Konnencarop B
I[EMH MMOCTOSIHHOTO TOKa.

[IpoBeneHne NpsAMbIX U3MEPEHNUN CHIIBL
TOKa Y HANPSIKEHUS, KOCBEHHBIX
W3MEPEHUH YAEIBHOTO CONPOTUBIICHUS,
O/1C u BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKa, IPOBEACHUE
HCCJIEIOBAHUM 3aBUCUMOCTEN
(bU3MYECKUX BEJIMYUH U OMBITOB TIO
IIPOBEPKE MPEIIOKEHHON TUIIOTE3BI
[IPY U3YYEHUH LEIIEU TOCTOSHHOTO
TOKA.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
U3MEpPEeHUM (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEMIHOCTEN.
N3ydyeHne KOpOTKOro 3aMbIKaHUs
rajJbBaHUYECKOIO 3JIEMEHTA U OLICHKA
BHYTPEHHETO CONIPOTUBIICHUS. Permenue
PacU€THBIX 3a/]1a4 C IBHO 3aJaHHOU U
HESIBHO 33/IaHHON (PU3UYECKON MOJIEITBIO
C MCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OopMyJT MOCTOSIHHOTO TOKa. Perienue
Ka4ueCTBEHHBIX 3aJ1au, TPEOYIOIINX
MPUMEHEHUS 3HAHUN U 3aKOHOB
MMOCTOSIHHOTO TOKA.

OObsicCHEHHE YCTpPOMCTBA W TPHUHIIUIA
JICUCTBUS aMIIEPMETPA, BOJIbTMETPA,
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TexHunueckne YCTPOMCTBA
TEXHOJIOTUYECKUE TIPOLIECCHI:

aMIIEpMETP, BOJBTMETP, PEOCTAT,
CUYETYHUK BJIEKTPUUECKON IHEPTUU

peocraTa, CUETUMKA IIEKTPUUECKOM
SHEPIHUU.

Brinmonnenne yuyeOHbIX 3ajaHUN Ha
aHaJIN3 IEKTPUYECKHUX MTPOLIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUHN U 3aKOHOB
AIEKTPOAMHAMHUKY: 3aKOHBI OMa 715t
y4acTKa LEeNu U ISl 3aMKHYTOMN
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—Jlenna.

PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEKIIPEIMETHOIO XapaKTepa
(Hanpumep, o TeMe «IIEKTPUUYECKUe
SIBJICHUSI B TIPUPOJIEY)
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4.3

Toxu B pa3nu4HbIX
cpenax

DneKkTprudecKas MpoOBOIUMOCTD
Pa3TUYHBIX BEIIECTB. DJICKTPOHHASL
MIPOBOJIMMOCTH TBEPABIX METAILIOB.
3aBUCUMOCTH CONPOTHUBIICHHUS METAILIIOB
oT TeMriepaTypbl. CBEpXIpOBOANMOCTb.
DNEKTPUYECKUNA TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTyYKOB.
[TonynpoBonuuku. Co6cTBEHHAs U
IpUMECHasi TPOBOIUMOCTh
oJIynipoBOHUKOB. CBoicTBa p-N-
nepexona. [loaynpoBoAHUKOBBIE
pUOOPHL.

DNEKTPUYECKUN TOK B IIEKTPOIUTAX.

[IpoBeneHre KOCBEHHBIX U3BMEPEHUN U
HCCIIEIOBAHUM 3aBUCUMOCTEN MEXKITY
(bu3MYECKUMHU BEIUUYMHAMU TPU
U3Y4YEHUU IPOLECCOB MPOTEKAHUS
AIEKTPUYECKOr0 TOKA B METAJIJIax,
ANEKTPOIUTAX U MOIYIPOBOJHUKAX.
OmnpeneneHue abCOMIOTHBIX U
OTHOCUTEIbHBIX OTPEIIHOCTEN
U3MEPEeHUI (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEIIHOCTEN.
Habmtoienue snexktpoiamnsa, u3yuyeHue u
00BsCHEHHE MTPOBOJIUMOCTH
ANEKTPOIUTOB, SKCIEPUMEHTAIBHOE
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DNEKTPOAUTHYECKAS AUCCOLUALIMSL.
Onexktposn3. 3akoHbl Dapanes i
JIEKTPOJIM3A.

DJIEKTPUYECKUM TOK B ra3ax.
CamocTosTENBHBIN U
HECAMOCTOSATENbHBIN pa3psa. Paznuunbie
THIBI CAMOCTOATEIBHOIO pa3psa.
Mounus. [1na3zma. Texauueckue
YCTPOMCTBA U MPAKTUYECKOE
MIPUMEHEHUE: Ta30pa3PsAIHBIC JIAMIIBI,
AJIIEKTPOHHOIy4YeBast TpyOKa,
MOJTYTPOBOTHUKOBBIE TPUOOPHI: AUO/I,
TpaH3UCTOp, (POTOIUO, CBETOIUOI,
rajbBaHuKa, pahUHUPOBAHUE MU,
BBITIABKA JTIOMUHHS, JJICKTPOHHAS
MHUKPOCKOTIUS

M3YYEHUE 3aKOHOB 3JIEKTPOJIN3a
dapanes.
CHstue BOJIBT-aMIIEPHOU
XapaKTEPUCTUKU JTHOJA.

CpaBHeHUE POBOAMMOCTH METAIJIOB U
MOJIYITPOBOJTHUKOB.

N3ydeHne UCKpoOBOro paspsiaa u
IIPOBOJIMMOCTH BO31yXa. Pemenue
pacy€THBIX 337a4 C BHO 3aIaHHOU U
HESIBHO 33JTaHHON (PU3MUECKON MOAEIBIO
C MCIOJIb30BaHUEM 3aKOHOMEPHOCTEN
MOCTOSIHHOTO TOKA B Pa3JIMYHBIX Cpeax.
Pemenne kauecTBEHHBIX 3a/a4,
TPeOYIOIIUX TPUMEHEHUS
3aKOHOMEPHOCTEW MOCTOSIHHOTO TOKa B
Pa3IMYHBIX Cpe/iax.

OOBbsicHEHUE YyCTpOICTBA U MPUHLIMIIA
JEMCTBHUSI Ta30pa3psAaHbIX JIaMIl,
AJNIEKTPOHHO-TY4YeBOI TpyOKH,
MOJTyTIPOBOTHUKOBBIX TPUOOPOB: AMO/A,
TpaH3UCTOpa, POoTOMO1a, CBETOIUOIA.
OObsiCHEHUE CYTH TTPOIIECCOB:
raJibBaHUKU, pauHUPOBAHUS MEH,
BBIIUIABKH AJIFOMHUHMSL, 3JIEKTPOHHOM
MUKPOCKOITUHU
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Uroro no pazneny o4
Pa3zgen 5. ®usnvecknii MNPaKTHKYM
5.1 | ®uznueckuit 16 Cnioco0bl u3mMepenus Gpuandeckux [IpoBeneHNEe KOCBEHHBIX U3MEPEHUH,
MPaKTUKYM BEJIMYMH C MCTIOJIb30BAHUEM aHAJIOTOBBIX | HCCIIEIOBAaHUM 3aBUCUMOCTEMN
Y IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB | (PU3MUECKHUX BEIMYUH, IPOBEPKA
U KOMITBIOTEPHBIX TATYMKOBBIX CUCTEM. | IPEIJIOKEHHBIX TUIIOTE3 (BBIOOD U3
AOGCOTIOTHBIE U OTHOCUTEIBHBIC paboT, OMMCAHHBIX B TEMATHYCCKUX
MOTPENIHOCTH U3MEPEHUM (PU3NYECKUX | pa3jenax « Y YeHUYeCKUit
Benu4uH. OlIeHKa TPaHUIl TOTPENTHOCTEH | IKCIIEPUMEHT, J1a00paTopHbIe paboTHI,
MPaKTUKYM))
Hroro no pazmemny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME
11 KJIACC
HaumenoBanue
Ne KonnuecTtBo OcHOBHBIE BUBI JESTEIHHOCTU
pa3/esioB U TeM [TporpammHoOe conepkanue
n/m 4acoB oOy4JaroImxcs
y4eOHOTro mpeaMeTa

Paznen 1. DaekTpoauHaMHUKAa
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1.1

MarsuTHoe noJie

14

BzanmoelicTBue NOCTOSTHHBIX MarHUTOB
Y MPOBOJIHUKOB C TOKOM. MarHutHoe
nose. BekTop MarHuTHOM UHAYKIUU.
[IpuHIMT CyNepO3UIMA MATHUTHBIX
roJie. JIMHMM MarHUTHOW UHIYKIIAH.
MarauTHoe 10J1€ MIPOBOIHUKA C TOKOM
(TIpstMOTO TIPOBOAHUKA, KATYIIIKU U
Kpyrosoro Butka). OnbsIT Ipcreaa. Cumna
Awmriepa, €€ HaIpaBJICHUE U MOAYJIb.
Cwuita Jlopenna, e€ HanpaBJICHHUE U
MOYJib. JIBH>KEHUE 3apsyKEHHOU
YaCTHUIIBI B OJHOPOJHOM MarHUTHOM
nosie. PaGora cuitel JlopeHiia.
MarauTHOe TI0JI¢ B BEIIECTBE.

deppoMarHeTuky, napa- 51
JIMAMAarHeTUKH.
TexHunueckue YCTPOMCTBA 51

TCXHOJOTHYCCKHUC ITPOICCCHI:
IMPUMCHCHHC ITIOCTOAHHBIX MAaI'HUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
cuibl AmIiepa, IpoBEACHUE
UCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY
(bU3MYEeCKUMHU BETUYMHAMU U OIBITOB
110 TIPOBEPKE MPEI0KEHHON TUIOTE3BI
IIPU U3YUYEHHUH JIEVCTBUSA MOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS ITPOBOJHUKA C
MarHuTHbIM nojieM. OnpeneneHue
a0COIIOTHBIX U OTHOCUTEIBHBIX
MIOrPEIHOCTEN U3MEPEHUN

¢dbuznyeckux BenuunH. O1eHKa TPaHull
norpemnocre. MccnenoBanue
MAarHUTHOTO TOJIS TOCTOSTHHBIX
MarHuTOB, CBOMCTB ()epPOMArHETUKOB.
Onpenenenue yCiaoBU MPUMEHUMOCTH
MOJIEIM  OJHOPOJHOTO  MAarHUTHOTO
oIS,

OnpeneneHue HapaBlCHHUs HHAYKIUU
MAarHUTHOTO TOJIS POBOHUKA C TOKOM,
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AIEKTPOMATrHUTOB, TECTEP-MYJIBTHMETP,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH
AJIIEMEHTAPHBIX YACTHUI]

cuibl Amriepa u cuiibl JIopeHia.
N3ydeHnne KapTUHBI TMHUN UHIYKIIUU
MarHuTHOTO I10JISI IOJIOCOBOI'O U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, JJIMHHOTO MPSAMOTO
MIPOBOJIHUKA, 3AMKHYTOI'O KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIIKH C TOKOM.
OOBsicCHEHHE B3aUMOCHCTBHS ABYX
MIPOBOJIHUKOB C TOKOM, JICICTBUS CHJIBI
JlopeHia Ha MOHBI 3JIEKTPOJINTA.
HaOnronenue aBukeHUs myyka
3JIEKTPOHOB B MArHUTHOM TIOJIE.
N3ydenune npuHOUIIA JEHCTBUS
AIEKTPOUZMEPHUTEIHFHOTO TPHOOpa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.
Pemenue pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHOM U HESIBHO 3aJIaHHOM
(hU3UIECKOM MOJICIIBIO

C MCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB M
dbopmyn o Teme «MarHUTHOE TIOJIeY.
Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIONTUX TPUMEHEHUS 3HaHUHN TI0
TeMe «MarHuTHOE IOJIEY.

OObsicHEHUE YCTPOWCTBA W TIPHUHIIUIA
JIeHCTBUSA AIEKTPOMAarHUTOB,

91




®enepanpHas padouas mporpamma | Guszuka. 10—-11 knacceel (yriayOGnEHHbBIN YPOBEHD)

TecTepaMyJIbTUMETPA,
AIIEKTPOJBUTATENS
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SAxoOu, yCKOpUTENEH d7eMEHTapHBIX
YJACTHIL.

OOBbsicHEHHE IMPHUMCHCHUS ITOCTOSIHHBIX
MAarHuToOB
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1.2

DJNIeKTpOMarHuTHas
WUHIYKIUS

13

SIBreHME PIIEKTPOMArHUTHON MHAYKIIUH.
[ToTok BEeKTOpa MarHUTHOM WHTYKITHH.
OJ1C unaykunn. 3akoH
AJIEKTPOMArHuTHOM MHIYyKIuu Dapajes.
Buxpeoe anektpudeckoe mosie. Toku
Dyxo.

OJIC uHAYKIMH B MPOBOIHUKE,
JIBIDKYIIIEMCS] B OJTHOPOJHOM MarHUTHOM
ToJe.

[TpaBuno Jlenua.

NunykruBHOCTh. KaTymika
WHIYKTUBHOCTH B IIEMTU TIOCTOSTHHOTO
Toka. SBnenune camouHaykuuu. 3J1C
CaMOUHTYKIIUH.

9HCpFI/I$I MArdivuTHOI'O IIOJIAA KaTYIIKH C

TOKOM.
DIJIEKTPOMArHUTHOE ToJIe.
TexHuyeckue yCTpPOWCTBA W

TEXHOJIOTUYECKHUE MPOLIECCHI:
WHYKIIMOHHAS TI€Yb, COJICHOU], 3al1Ta
OT DJICKTPU3ALMKU T MPU ABMKCHUH B
MarduTHOM I10JI€ 3eMIIH

[IpoBeneHue uccaeaoBaHus
3aBUCUMOCTEHN (PU3NUECKUX BETUYUH U
OTBITOB I10 MTPOBEPKE MPEITI0KEHHON
TUIIOTE3bI IPU U3YUEHUH SIBJICHUS
AJIEKTPOMArHUTHOW UHIYKIIUU.
OrnpeneneHue HHIYKIUU BUXPEBOTO
MAarHUTHOTO MOJIS.

Onpenenenue  aOCOMIOTHBIX U
OTHOCUTEJIBHBIX IIOTPEUIHOCTEN
U3MEpPEeHUM (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEIIHOCTEN.
DKCIEpUMEHTAIBHOE U3YUEHUE MTPaBUIIA
Jlenna.

HccnenoBanue siBIEHUS CAMOMHIYKIIWH,
3aBucuMocT J/]C caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUS CUJIBI TOKA B LIETIU.
N3yueHue najeHuss MarHuTa B
anmoMuHueBo (MeaHoM) Tpyoe. Coopka
MOJIEIIHA JIEKTPOMAarHUTHOTO
reHeparopa.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEITHIO
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C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmy o TeMe «IIEKTPOMarHuTHAs
WUHTYKLIHSD.

Pemienune kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX TPUMEHEHUS 3HaHUN IO
TeMe « DNEKTPOMArHUTHas

WUHTYKLIHSD).

OOBbscHEHNE OCHOBHBIX IPUHIUIIOB
NEHUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, TAKUX
KaK: UHAYKI[MOHHAS T€4b, COJICHOU/I,
3aIIMATA OT JIEKTPU3ALMH TEJI TIPU
JBUKEHUU B MATHUTHOM MOJI€ 3eMJIU.
PaboTa B rpynmax mpu o0Cyx1eHUN
BOIIPOCOB MEXITPEAMETHOTO XapaKTepa
(Hanmpumep, Mo Teme
«ONEKTPOMArHUTHBIE SIBJICHUS B
IPUPOJIC»)

Hroro no pazneny 27

Pa3nen 2. KoJsie0anusi M BOJIHBI
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2.1

Mexanunueckue
KOJIcOaHus

10

KomebarensHas cucrema.

CB00OO1HBIE KOJIEOAHHS.
I"apmonuyeckue konedbaHusl.
KunemaTnueckoe ¥ TMHAMHYECKOC
OTNHMCcaHue. DHEPTeTHUECKOE OMMCAHNE
(3aKOH COXpaHEHUs] MEXaHUYECKOM

[IpoBeneHNEe KOCBEHHBIX U3MEPEHU,
UCCJIEIOBAHNSI 3ABUCUMOCTEN MEXKIY
(GU3NIECKUMU BETMYUHAMH U OTIBITOB 110
IPOBEPKE MPEI0KEHHON TUIIOTE3bI IPH
U3yYEHUHU KOJIeOaHUIl HUTSHOTO U
IPYXUHHOTO MasiTHUKOB,
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sHeprum). BeIBog AMHAMUYECKOTO
OMMCAHMS TAPMOHUYECKUX KOJIeOaHU M
U3 UX DHEPreTUYECKOr0 U
KMHEMAaTHUYECKOTO ONTMCAaHUS.
Awmruntyaa u $asa konebanuid. CBs3b
aMILTATYAbI KOJIEOAHWI UCXOTHOM
BEJIMYMHBI C aMITUTYIaMH KoJieOaHUI
e€ ckopocTH U yckopenus. [leprnon n
yacTtoTa Kojebanuil. [lepunoa manbix
CBOOOIHBIX KOJIEOAQHUN
MaTteMaTu4ecKkoro mastHuka. [lepuon
CBOOOJHBIX KOJIEOAHUI MPY>KMHHOTO
MasiITHUKA.

[ToHsiTHE O 3aTyXalOMKUX KOJIEOAHUSX.
Boinyxnennbie konedanus. Pesonanc.
Pe3onancHas kpuBas. BausHue
3aTyXaHUs Ha BUJI PE30HAHCHON KPUBOM.
ABTOKOJICOaHUSI.

TexHnueckue YCTPOUCTBA u
TEXHOJIOTUYECKHUE MTPOLECCHI: METPOHOM,
4achl, Ka4ell, MY3BIKAJIbHBIE
MHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTyXaroIuX
MEXaHUYECKUX KOJIEOAHUH.
OrnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJIHbHBIX MOTPEIIHOCTEH
U3MEPCHUI (PU3NYECKUX BEITUIHH.
Or1eHKa rpaHuI] TOTPEITHOCTEH.
HaOmroneHne He3aBUCUMOCTH MEPHO/Ia
MaJIbIX KoJieOaHH Tpy3a Ha HUTH OT
aMILTATYIBI.

DKcIepuMeHTaIbHAas ITPOBEPKa 3aKOHA
COXPAHEHUS YHEPTUH MPU KOJICOAHUIX
rpy3a Ha npyxxute. Habmntonenue
pe30HaHca.

Onpenenenue yCcaoBUl TPUMEHUMOCTH
MOJEIIH MaTEeMaTHYECKOT0 MasITHUKA 1
UJI€aJTIbHOTO NMPYKUHHOTO MasiTHUKA.
Pemienne pacu€THBIX 3a/1a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3NYECKOM MOJIEITBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmy o TeMe «MexaHudeckue
KoJeOaHus».

Pemenne kauecTBEHHBIX 3a/1a4,
TPeOYIOITUX TPUMEHEHUS 3HAaHUHN TI0
TeMe «MexaHndecKkue KoueOanus.
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OOBsiCHEHUE YCTPOWCTBA M MPUHIIUATIA
JIEUCTBUSI METPOHOMA, YaCOB, KaueJieH,
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MY3bIKaJIbHbIX UHCTPYMEHTOB,
ceficmorpada.

Hcnonp3oBanne [T-texHomorunt  npu
pabore C JOTIOJTHUTEIIBHBIMU
HMCTOYHUKaMU MH(OPMAIIHH TIO TeME, X
KPUTHUYECKAA  aHAIW3 W OLEHKA
JIOCTOBEPHOCTH
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2.2

DJIeKTPOMarHUTHBIC
KOJICOaHUS

15

Konebarenbubiit koHTYp. CBOOOIHBIE
AJIIEKTPOMArHUTHBIE KoJieOaHusl B
UJIeaJIbHOM KOJIe0aTeTbHOM KOHTYpE.
®opmyna TomcoHna. CBsi3b aMILTATYIbI
3apsa KOHAEHCATOpA C aMILTATY 10U
CHJIBI TOKA B KOJI€0OATETbHOM KOHTYpE.
3aKOH COXPAHEHUS SHEPTUU B
UJIcaIbHOM KOJICOATEIIbHOM KOHTYDE.
3aTyxaroume MeKTPOMAarHUTHbIE
KoJjieOanus. BeiHy)IeHHBIE
AJIEKTPOMArHUTHHIE KOJICOaHUs.
ITepemenHbIi TOK. MOIIHOCTH
MIEPEMEHHOTO TOKA. AMIUIUTYTHOE U
JIEVCTBYIOIIEE 3HAYECHHUE CUJIbI TOKA U
HaIPsHKEHUS TIPU pa3TudHoi popme
3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BPEMEHHU.

CuHycouabHBIN IEPEMEHHBIN TOK.
Pe3ucrop, KoHIEHCATOp U KaTylIKa
WHJIYKTUBHOCTH B LIETIH

[IpoBeneHre KOCBEHHBIX U3MEPEHUN 1
HCCJICJIOBAHUS 3aBUCUMOCTEM
(GU3UYECKUX BEJIMYWH TTPU H3yUICHUH
AIICKTPOMArHUTHBIX KOJICOaHUH U 1iernein
MEPEMEHHOTO TOKa.

Omnpenenenue  aOCOMIOTHBIX |
OTHOCHUTEIBHBIX MOTPEIIHOCTEH
M3MEpEeHUN (PU3NUECKUX BEITUYHH.
OueHka rpaHul] NOTPEIIHOCTEN.
N3ydenne ycTpoicTBa ¥ MPUHITUTIA
nercTBus Tpancopmaropa.
HaOmnronenue 351eKTpOMarHuTHOT o
pe3oHaHca.

N3ydeHune ocuusiorpaMm
AICKTPOMAarHUTHBIX KOJICOaHUM.
Pemienue pacu€THbIX 3a/1a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3nYECKOM MOJIEIBIO

C UCITOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmy Mo TeMe «IIEKTPOMArHUTHBIE
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CUHYCOMAAJIBHOI'O IICPCMCHHOI'O TOKAaA.

Pe3onanc TOKOB. Pe3onanc
HAIPSKEHUM.

WneanpHbIN TpanchopMaTop.
[IpousBoacTBo, nepenayva u
NOTPEOICHUE SIEKTPUUECKON IHEPTUU.
DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ucnonb3zoBaHus
AJIEKTPOIHEPTUU B MOBCEITHEBHOU
KU3HH.

TexHnueckue YCTPOWCTBA 51
TEXHOJIOTHYECKUE IIPOLIECCHI:
DIEKTPUYECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKa, JUHUH

QJICKTpOIICpCcaad

KOJICOaHUs».

Pemenne kauecTBEeHHBIX 337124,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA 110
TeMe «DJIEKTPOMArHUTHbIE
KOJICOQHMS.

CpaBHEeHHE MEXaHUUECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.
OObsicHEHUE YCTPOMCTBA U MPUHIIUIIA
JEUCTBUSI DTIEKTPUIECKOTO 3BOHKA,
reHepaTopa MEPEMEHHOTO TOKA, JIMHUN
aJIeKTponepeaay.

Onpenenenue yCiaoBAM MPUMEHUMOCTH
MOJCIIA HACANTBHOTO KOJeOATSIHBHOTO
KOHTYpa.

AHau3 " OlleHKa MMOCIEICTBUN
UCIIOJIb30BAHUS PA3TUYHBIX CIIOCOOOB
MIPOU3BOJICTBA DJICKTPOIHEPTUHU C
MO3UIUH SKOJOTHYECKOU
0e30macHOCTH; MMPEJCTaBICHUN O
paImoHAIIBHOM TTPUPOIOIIOIH30BaHUN
(B mporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHCHUI TPYIITTOBBIX MTPOCKTOR)
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2.3

Mexanuueckue u
3JIEKTPOMArHUTHBIE
BOJIHEI

10

MexaHnnyecKkue BOJIHbBL, YCIOBHS UX
pacnpoctpanenus. [lonepeunsie u
MPOIOJIbHBIE BOJHEIL. [lepro, ckopocTh
pacpOCTPAHEHHUS U JJIMHA BOJIHBL.
CBOIICTBa MEXAHUYECKUX BOJIH:

Habmronenue oOpa3oBaHus u
pacnpocTpaHEHUS TOTIEPEYHBIX U
IIPOJIOJIBHBIX BOJIH, OTPAXKCHUS U
MIPEIIOMJICHUS, HTHTEPPEPCHIINKA U
TudpakIuy MEXaHUIECKUX BOJIH,
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OTpax€Hue, MPeJIOMIICHUE,
uHTepdepeHtus u qudpaxus. 3BYyK.
CkopocTb 3ByKa. [ poMKOCTb 3ByKa.
Bricora Tona. TemOp 3Byka. [llymoBoe
3arpsiI3HEHHUE OKPYKAIOIIEH CpeJIbl.
DJeKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS
U3TyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opreHTaIus BEKTOPOB
B”,E”, v B 3JIE€KTPOMArHUTHON BOIIHE.
CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH:
OTpa)k€HUe, MPEJIOMIICHUE,
noJIsIpU3aLusl, MHTepPEpEeHLUs U

U pakiys.

[Ikana 31eKTPOMarHUTHBIX BOJIH.
[TpumeHeHne IIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

HpI/IHHI/IHBI PaaAruoOCBA3U U TCICBUACHU.

Pagnonoxammus.

DNEeKTpOMarHuTHOE  3arpsi3HEHHE
OKpYKarolen Cpelbl.
TexHuueckue  yCTpoOWCTBA U

MPaKTHYECKOe MPUMEHEHHE:!
MY3bIKaJIbHbIE HHCTPYMEHTBI, pajap,
panuonpuéMHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-nieunb, ynbTpa3BykoBas

aKyCTUYECKOTO PE30HAHCa, CBSA3U
IPOMKOCTH 3BYKa M BBICOTHI TOHA C
aMIUTATY0M M 4acTOTOM KoJIeOaHUM.
N3ydeHune CBOMCTB yabTpa3ByKa U €ro
MIPUMEHEHUS.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nupakuys, “HTepdepeHIus.
Oo6HapyxeHue nHGpaKpacHOro U
yIbTPa(pHOIETOBOrO U3ITYUEHHUH.
CpaBHEHUE MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycaoBUl TPUMEHUMOCTH
MOJIEJIA TAPMOHUYECKOU BOJIHBI.
Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUM 10
teme «MexaHndeckue u
ANEKTPOMArHUTHHIE BOJIHBIY. 3ydueHue
I1apaMeTPOB 3ByKOBOW BOJIHBI.
N3yuenue pacipocTpaHeHus: 3ByKOBBIX
BOJIH B 3AMKHYTOM ITPOCTPAHCTBE.
OObsiCHEHUE YCTPOMCTBA U MPUHIINTIA
JIEUCTBUS MY3bIKAJTbHBIX HHCTPYMEHTOB,
panapa, paIuonpuEéMHIKA, TEIEBU30PA,
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JUarHoCTuKa B TCXHUKC U MCOAUIIMHE

aHTeHHbl, Tenedona, CBU-neywn.

104




®denepanpHas padouas mporpamma | Gusnka. 10—11 kmaccsl (yriryOJEHHBINA YPOBEHbD )

OObscHEHUE YIbTPa3BYKOBOM
JIMarHOCTUKHU B TEXHUKE U MEJUIIUHE.
Hcnonp3oBanne [T-Texnonoruit npu
paboTe C NOMOTHUTEIBLHBIMU
HMCTOYHUKAMU WH(OPMAITIH TIO TEME,
UX KPUTUYECKUI aHaJU3 U OLICHKA
JIOCTOBEPHOCTH.

AHaJIN3 ¥ OIIEHKA MOCIIEICTBUI
IIYMOBOI'O U 3J€KTPOMArHUTHOTO
3arpsi3HEHMSI OKPYKArOLIEN Cpelbl ¢
MO3ULIAN KOJIOTUYECKOU
0e30MacHOCTH; MPEACTABICHUI O
palMOHAIIBHOM MPUPOAOIIOIb30BaHUN
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJTHEHUHU TPYIIOBBIX TPOEKTOB)
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2.4

Onrtuka

25

[IpsamonunerHoe pacrpocTpaHeHue
CBETa B OJTHOPOAHOM cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
ceera. [loctpoenue wm3oOpakeHW B
wiockomM  3epkane.  Cdepuueckue
3epKana.

[Ipenomnenue cBera. 3aKOHbI
npesioMyieHus cBeTa. AOCOTIOTHBIN
MOKa3aTeNb MPEIOMIICHUSL.
OTHOCUTENBHBIN MTOKA3aTEIb

IMPCIIOMJICHHA. ITocTosAsHCTBO YaCTOTHI

HaoOmronenne onTUUecKuX sIBJICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPEHHUI,
HCCIICIOBAHUS 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYWH U OTBITOB TIO
MIPOBEPKE MPEIJIOKECHHON TUIIOTE3BI
[IPY U3YYEHUH SIBIICHUU MTPEITOMIICHUS
CBETA Ha TPaHMIIC pa3Jieiia IByX Cpel,
MIPEJIOMIICHHS CBETa B COOMpAroIieit u
paccenBarolIeil TMH3aX, BOJTHOBBIX
CBOMCTB CBeETa.

Habnrogenue TMOJHOTO  BHYTPEHHETO

OTPAKCHUA, U3YUCHUC MOJCIIN
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CBETA U COOTHONIEHUE JUIMH BOJIH TIpU
MepexX0JIe MOHOXPOMATUYECKOTO CBETA
4yepes3 rpaHully paszena IByX
ONTUYECKUX CPE/I.

Xop nyuen B mpusMme. Jlucnepcus cBera.
CnoxHbIN cocTaB 6enoro ceerta. L[Ber.
[TomHOE BHYTpPEHHEE OTpaKECHHUE.

yroi
BHYTPEHHETO OTPaKCHUSI.

[IpenenbHbIN MHOJHOTO

Coluparoiiye 1 pacCeuBaIOIIUE JTUH3HI.
Tonkas nmuH3a. DOKYyCHOE PacCTOSIHUE U
ONTUYECKAas CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS
TOHKOM C(heprUueCcKOil IMH3BI OT €€
T€OMETPUU U OTHOCUTEIIBHOTO
MOKa3aTess MPeJIOMIICHUS.

dopMynia TOHKOW JIMH3BL. Y BEIMYECHUE,
JIaBa€MO€ JIMH30M.

Xon jiy4a, TpOIIEAUIEro JIUH3Y MO/
MIPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOM
onTh4eckoun ocu. Iloctpoenue
M300pKEHHUI TOYKH U OTPE3Ka MPSIMOM B
COOMPAIOITUX U PACCEUBAIOIIUX JIMH3AX U
MX CUCTEMAX.

Onrtuueckue mpudopsl. Pazpermaronias

CBETOBOJA.
[Tomryuenune n300pakeHUs B CUCTEME

13 INIOCKOTO 3€pKaJia v JINH3bI, B
CUCTEME U3 JIBYX JIMH3.
KoHcTpyHnpoBaHue TENECKONUYECKUX
CUCTEM.

N3ydeHne noysipu3anny CBETa,
OTPaXEHHOT'O OT [IOBEPXHOCTH
JUDJIEKTPHUKA, U3YUCHHE
UHTEp(EpPEHIINM J1a3epHOTO U3ITYUYCHUS
Ha JABYX LIEJIX.

[Tony4yeHue ciekTpa u3iaydeHus
CBETOAMOJA IIPU TOMOILIU
Iu(dpakMOHHOM peléTku. Pemenne
pacy€THBIX 3a7a4 C SBHO 3alaHHON U
HESIBHO 33JlaHHON (pU3nuecKom
MOJIEJIBIO

C MCIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB U
dbopmyn no teme «OnTuka». Pemenue
KaueCTBEHHbIX 3aj1a4, TPEOYIOIUX
IIPUMEHEHUS 3HAHUM 10 TEME
«Onrtukay.

[Toctpoenue u pacy€r nu3oopakeHuil,
CO37aBaE€MbIX MIJIOCKUM 3€pKaJIOM,
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CITOCOOHOCTH. [ 'J1a3 KaK onTudeckas
CHUCTEMA.

TOHKOM JIMH30M.
Onpenenenue yciaoBUM MPUMEHUMOCTHU
MOJIeJI TOHKOM JIMH3BI; TPAHMII
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HpeI[CJILI IMPUMCHUMOCTH
F@OMGTpH‘ICCKOP'I OIITHKH.

BonnoBas onrtuka. MaTepdepenms
cBera. KorepeHTHbIE HICTOYHUKH.
VYcnoBust HaONMIOACHHSI MAKCUMYMOB U
MUHAMYMOB B UHTEPHEPEHITMOHHON
KapTUHE OT JIBYX KOT€PEHTHBIX
HUCTOYHUKOB. [IprMephI KJIacCHIEeCKUX
UHTEPPEPCHITMOHHBIX CXEM.
Hudpakuus cseta. Judpakimonnas
peméTka. Y ciioBre HabI0AeHUs
TJIaBHBIX MAKCUMYMOB TIPH TaICHUH
MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.
ITonmapuzanus ceera. TexHUUECKUE
YCTPONCTBA U TEXHOJOTUIECKUE
MIPOIIECCHI: OYKH, JTyTa, IIEPUCKOIL,
doToamnmapat, MUKPOCKOTI,
MPOEKIIMOHHBIN aImapar,
MIPOCBETIICHUE ONTUKU, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS peHIETKa

IMPUMCHUMOCTHU FCOMGTpH‘ICCKOﬁ
OIITHKH.

OOBbscHeHne 0COOCHHOCTEH MPOTEKAHUS
OINITUYECKUX SBJICHHIA: HHTEPEPEHIIIH,
T paKkIum, TUCTIEPCUH, TIOJTHOTO
BHYTPEHHET0 OTPa)KEHUS.

OOBbscHEeHHE YyCTpOICTBA U MPHUHIIHIIA
JNEHCTBUSL OYKOB, JYIbl, INEPHUCKOIIA,
dboToanmnapara,
MIPOEKIIMOHHOTO anmnapara,
TUGPaKIUOHHON perméTKH, BOJOKOHHOM

MHUKpPOCKOIA,

OIITHKH.

OObsicCHEHUE TIPOCBETICHUS ONTUKU.
PaGoTa B rpynmax mpu o0CyX1eHUN
BOIPOCOB MEXKITPEIMETHOTO XapaKTepa
(mammpumep, o Teme «CBETOBBIC
SABJICHUS B IPUPOE)

Hroro no pazneny

60

Paznen 3. OcHOBBI cienIUAIBLHOM TeOpUM OTHOCUTEIbHOCTH (nasee - CTO)
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3.1

OCHOBBI
CIEIUaIbHON TCOPHH
OTHOCHUTEIbHOCTHU

['paHuLIBI NPUMEHUMOCTH KJIACCHYECKOU
MexaHukd. [locTynarsl cnennanbHON
TEOPHH OTHOCUTEIIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHON

[TpoBeneHne KOCBEHHBIX U3MEPEHUI
UMITYJIbCa ¥ SHEPTUH PENITUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB
3apsKCHHBIX YaCTHI] B MArHUTHOM

Y cnoBre NPpUYNHHOCTH.

3aMeIJICHUE BPEMEHH U COKPAILICHUE
JUTAHBI.
DHeprusi 1 UMINYJIbC PEIITUBUCTCKOU

qaCTHUIbI.

PEIATUBUCTCKON YaCTULIBI. DHEPTHUS
IIOKOS.

TexHuueckue YCTpPOMCTBA
TEXHOJIOTUYECKHE MPOILECCHI:

3aPAKCHHBIX YaCTHIL

untepBai. [IpeobpazoBanus Jlopeniia.

OTHOCHUTEIBLHOCTh OJHOBPCMCHHOCTH.

CBs13b Macchl ¢ SHEPTHEN U UMITYJILCOM

CIIyTHUKOBBIE MPUEMHUKH, YCKOPUTEIU

noJie).

AHaJIN3 ¥ onucaHue PU3NIECKUX
SIBIICHUI C UCIIOJb30BaHUEM
MOCTYJIATOB CIENHATBHON TEOPUH
oTHOcUTeIbHOCTH. OOBICHECHHNE
MPUHIIUIIA IEUCTBUS CITYTHUKOBBIX
NPUEMHHKOB, YCKOPUTEIEN
3apsKEHHBIX YaCTHIL

Wroro no pazneny

Paznen 4. KBantoBas pusuka
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4.1

KopnyckynsspHOBOITHOBOM
Tyanu3m

15

PaBHOBeCcHOE TEIJIOBOE H3JIy4YCHHUC

(n3mydeHue abCOJIFOTHO YEPHOTO TEIa).

3akoH cmenieaud Buna. ['unmoresa
Il;ranka o0 kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A.I'. CroneTona.

3akonbl poroaddekra. YpaBHeHue
Oiinmreina st porordpdexra.
«KpacHas rpanuna» pororddekra.
JlaBneHue cBera (B 4aCTHOCTH,
JIaBJIEHUE CBETa Ha aOCOJIOTHO

[IpoBenieHrE KOCBEHHBIX U3MEPEHUH,
UCCIIENOBAaHUS 3aBUCUMOCTEN MEXKTY
(bU3UYEeCKUMU BETUIMHAMH TIPH
u3y4deHuH siBiaeHus hoTodrddexra.
Omnpenenenre aOCOMOTHBIX U
OTHOCHUTEBHBIX MOTPEIIHOCTEH
U3MEpeHU PU3NIECKUX BEIUUHH.
OueHka rpaHul NOTPEIIHOCTEN.
Pemenue pacu€THbIX 3a/1a4 € SBHO
3aJITaHHOW U HEABHO 3aJIaHHOU
(bU3UYECKON MOJIETIBIO

111




®enepanpHas padouas mporpamma | Guszuka. 10—-11 knacceel (yriayOGnEHHbBIN YPOBEHD)

MTOTJIONIAIOIIYIO U aOCOTIOTHO
OTPAXKAIOUTLYIO TOBEPXHOCTH). OMBITHI
I1.H. JIeGenena.

BomHoBbie cBoiicTBa yacTuil. BosHbI 1e
bpounsa. lnuaa BomHbel ae bpouna u
pa3Mepbl JIOKaIU3alluu
JIBUKYIIEHCS YACTHULIBI.

o0Oractu

KopnyckyisspHO-BOJIHOBOM Tyaau3M.

Judpakius >7eKTPOHOB HAa KpUCTaJlIax.

Crennduka U3MEPEHHI B MUKPOMHUPE.
CooTHoIIeHus1 HeoTpeaenEHHOCTeH
['eiizenbepra.

TexHunueckue YCTpPOMCTBA u
TEXHOJIOTUYECKUE IIPOLIECCHI:
CIIEKTPOMETP, (hOoTORJIEMEHT,

dboTOMATUYHK, TYHHEIBHBIM MHKPOCKOIL,
COJIHEUHas OaTapesi, CBEeTOIUO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIC SBICHHUS.
Peuienne kauecTBEHHBIX 3324,
TpeOYIOMUX TPUMEHEHUS 3HAHUHA 110
TeMme «KBaHTOBBIE SIBJICHUS.
OrnpeneneHue yciaoBUil TPUMEHUMOCTH
KBAHTOBOW MOJIEJIN CBETA. AHAIIN3
KBAHTOBBIX MIPOIIECCOB C
MCIIOJb30BaHUEM YPaBHEHUS
Oiinmreiina 1 Gporoaddekra,
MIPUHIIUIIA COOTHOLICHUH
Heonpenenéunoctu ['eiizendepra.
OOBsicHEHUE IPUHITUIIA ISUCTBUS
CIEKTPOMETPA, (HOTOIIIEMEHTA,
dboToaTYMKA, TYHHETEHOTO
MUKPOCKOIIa, COJIHEYHOU OaTapeu,
CBETOAMO/A.

Hcnons3oBanue IT-texHonoruii mnpu
pabote c JOTIOJITHUTEIbHBIMU
HMCTOYHUKAMU WH(OpMaIMKM 1O TEeMe,
WX KPUTHUYECKHM aHAIM3 M OICHKA
JIOCTOBEPHOCTH
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4.2

dusuka atoma

OneITHl IO HNCCIICAOBAHNUIO CTPOCHUA
aToMma. HJIaHeTapHaH MOACIIb aToMa

Pezepdopna.
[Toctrynartsl bopa. U3nyuenue u

Ornpenenenue JIMHBI BOJHBI JTa3€pPHOTO
W3JTyYCHUS.

Habmoienue nuHeivaThiX CIEKTPOB.
HccnenoBanue ciekTpa pa3pekeHHOTO

norjouieHre (HOTOHOB IpU MEpPexoie
aToOMa C OJIHOTO YPOBHS SHEPTUM Ha
JPYTOH.

Bunpl ciektpoB. CrieKTp ypOBHEN
DHEPIUM aToMa BOAOPOLA.
CrnoHTaHHOE U BBIHYXJICHHOE
u3nydeHue cera. Jlazep. Texuuueckue
YCTPOMCTBA U TEXHOJIOTUYECKHUE
IIPOLIECCHI: CIIEKTPaJIbHBIA aHAJIU3

(CIeKTpOCKOI), Ja3ep, KBAaHTOBBIN
KOMITBIOTEP

aTOMApHOr0 BOJOPOJAa M HU3MEPEHHE
nocTossHHON Punbepra.

N3yuenue ycTporcTBa v AEUCTBUS
CUYETYMKA MOHU3UPYIOIIUX YACTHII.
Ornpenenenue ycioBUil TPUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEeHUE PUHITUIA TCUCTBUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOI'O
KOMIIBIOTEPA.

AHanu3 KBaHTOBBIX MPOIIECCOB Ha
OCHOBE MEPBOTO U BTOPOTO
nocrynaros bopa
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4.3

dus3uka aTOMHOTO
saapa u
3JIEMEHTAPHBIX
YaCTHII

Hyxknonnast monens sipa ['eiizendepra—
NBanenko. 3apsin siapa. MaccoBoe
qucio sapa. N30Tormsl.
PamnoaktuBHOCTE. Anbha-pacnan.
DIEKTPOHHBIN U MO3UTPOHHBIN
oertapacnaj. ['amMmma-uziydyeHue.

3aKOH paguoaKTUBHOTO pacra/a.
PannoakTuBHBIE U30TOIBI B IPUPOJE.
CBOMCTBAa HOHU3UPYIOLIETO U3ITYyYCHHUS.
Binsinue paanoakTUBHOCTH Ha KUBbIE
opranu3mbl. EcrecTBeHHBII (POH
u3ilydeHus. Jlozumerpusi.

DOHeprus CBsA3M HYKJIOHOB B sIpE.
Snepusie cuibl. JledekT Macchl sapa.

S nepHbie peakuuu. JleneHrne U CUHTE3

IIpoBenenne n3amMepeHuii
paaroaKTUBHOTO (hOHA C
UCITOJIb30BAaHUEM JJO3UMETpPA U
UCCIIEIOBAHKUE TPEKOB YacTull (1o
rotoBbIM (hoTorpadusam). M3yuenue
HOTJIOUICHUSI OeTa-4acTull

AIFOMUHUEM.

OnpeneneHue yciaOBH ITPUMEHUMOCTH
MOJEJIA aTOMHOTO Si/pa.

AHanu3 ¥ ONUCcaHUe SIEPHBIX peakui
C MCIIOJIb30BaHUEM IOHATHI MaccoBOe
YUCIIO U 3apsij sApa, SHEPrus CBA3U
A]lpa, 3aKOHOB COXpPaHEHUs 3aps/a,
MacCOBOTO YKCJIa U SHEPTUU B SAJIEPHBIX
peakLusIX, 3aKOHa PaJUOAKTUBHOTO
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anep. Anepusie peaktopsl. [Ipodaembl
YIPABJISIEMOTO TEPMOSEPHOIO CHHTE3A.
DKOJIOTUYECKHE ACTIEKThI Pa3BUTHS
AJIEPHOU DHEPTETHKHU.

Mertonpl peructpauud W HMCCIENOBAHUSA
AJIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTAIIBHBIE B3aUMOICCTBHUSL.
bapuonbl, ME30HBI U JIENITOHBI.
IIpencrasnenune o CTaHaapTHOW MOJIEIIH.
KBapk-rirooHHast MOJIENIb AAPOHOB.
®u3uka 3a npeaenamu CTaHIapTHON
Mojenu. TémHass matepust U TEMHas
SHEprusl.

EnnHcTBO usnueckoi KapTUHBI MUPA.
TexHuueckue ycTporucTsa u
TEXHOJIOTUYECKUE MPOLIECCHI: JO3UMETD,
Kamepa BuiibCoHa, siIepHBIA pEaKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6oM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacmaja.

OOBsiCHEHUE IPUHITUTIA ISHCTBUS
JI03UMETpa, Kamepsl Briibcona,
SJIEPHOTO PEaKTOpa, TEPMOSIECPHOTO
peakTopa, aTOMHOM OOMOBI,
MarHUTHOPE30HAHCHOW ToMoTrpaduu.
AHanm3 ¥ oIleHKa BIUSHHS
PaIMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBbI, a TAK¥Ke MOCIEACTBUM
Pa3BUTHUS SIICPHON SHEPTETUKHU C
MO3HUIIUM SKOJIOTHYECKOM
0€3011aCHOCTH; TIPEJICTABICHUN O
paloOHaIbHOM MPHUPOIO0IIOIB30BaHUN
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJTHEHHUS TPYNIIOBBIX MMPOEKTOB)

Hroro no pazneny

25

Pazgen 5. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZNKHU
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5.1

OneMeHThI
aCTPOHOMUU U
acTpoU3UKH

12

DTanbl pa3BUTUSI ACTPOHOMHUH.
IIpuknagHOe U MUPOBO33PEHUECKOE
3HAYEHHE acCTpOHOMHUH. [[puMeHUMOCTH
3aKOHOB (PM3HUKH I OOBSICHCHUS

Habmronenue 38€31H0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIB30BaHUEM KOMITBIOTEPHBIX
MIPUIOAKECHUM JUIST ONTPEACTICHUS

116




®enepanpHas padouas mporpamma | Guszuka. 10—-11 knacceel (yriayOGnEHHbBIN YPOBEHD)

IPUPOJIbI KOCMUYECKUX OOBEKTOB.
Metoasl aCTpOHOMHAYECKUX
uccienoBanuii. CoBpeMeHHbIE
ONTUYECKUE TEIECKOTIBI,
paauoTenecKonbl, BHeaTMOChepHast
aCTPOHOMUSI.

Bun 3Bé3anoro veba. Co3pes3nus, sipkue
3BE3/bI, TNIAHETHI, UX BUTUMOE
JIBUKECHHUE.

ConHeyHas cucTeMma.

Comnaue. ConHeuyHass aKTUBHOCTD.
Nctounuk sneprumn CoJiHa u 3BE31.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH.
Jnarpamma «CIieKTpaJIbHbIN KJIACC —
CBETHUMOCTB». 3BE3/IBI TJIaBHOM
MOCJIEIOBATSIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJIsI 3BE3]]
TJIaBHOM T10CJICJ0BATEIbHOCTH.
BuyTpeHHee cTpoeHune 3BE3 .
CoBpeMEHHBIE IPEACTABIEHUS O
MIPOMCXOXKICHUM U ABOJIOIMU CoTHIIA U
3BE31. DTanbl )KU3HU 3BE37. MIeuHbIN
Ilyts — Hama ["anaktuka. [lonoxxenue u
nemwxkenne Conaua B ['amaktuke. Tunbl
rajakTukK. PaguoranakTuKu U KBa3aphl.
UYEpHble ObIpHI B spax rajlakTHK.

MOJIOKEHUST HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ansi CeBepHOro NOJIyIIapus U
SIPKUE 3BE3IBI.

HabGnronenue B Teneckon JIyHbl, I1aHeT,
TYMaHHOCTEW U 3BE3HBIX CKOTUICHUM.
VYyacTtue B IUCKYyCCUU O POJIU
aCTPOHOMMH B COBPEMEHHOW KapTHUHE
MUpa, B IPAKTUYECKON 1E€ATEIbHOCTH
4eJIOBEKa U TaJIbHENIIEM
HAay4YHOTEXHUYECKOM Pa3BUTHUHU.
IToaroroBka cooOIIEHUHN O METOAAX
MOJIYYEHHS] HAyYHBIX aCTPOHOMHUYECKHUX
3HAHUM, OTKPBITUAX B COBPEMEHHOU
aCTPOHOMMH.

[IpruMeHeHnEe OCHOBOMIOJIATAFOIINX
ACTPOHOMUYECKUX MOHATHIA, 3aKOHOB U
TEOpUH AJIs aHAJIU3a U O0BSICHEHUS
(bu3NYECKUX MPOLIECCOB, MPOUCXOIALINX
B 3B€3/1aX, B 3BE3IHBIX CUCTEMAX, B
MEXTaJIaKTUYECKOU cpefie, IBIKEHHUSI
HEOECHBIX TeJ, HIBOJIIOLIMU 3BE3] U
Bcenennon
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Bceenennas. Pacuimpenue BeeneHHOM.
3akon Xab6mna. Pazberanue raiakTHk.
Teopus bonpiioro B3peiBa. PenmkroBoe

U3IIy4YEHUE.
MacmrabHas ctpykrypa Beenennoii.
MeraranakTuka.
Hepeménnbie mpo0sieMbl aCTPOHOMUU
Uroro no pazneny 12
Pazgen 6. ®usnyeckuii NPAKTUKYM
6.1 PuznuecKuit 16 Crnioco0bl nu3MepeHus (pu3nIecKux [IpoBeneHrEe KOCBEHHBIX U3MEPEHUN,
MPaKTUKYM BEJIMYMH C HCIIOJIb30BAHUEM AHAJIOTOBBIX | HCCIIEOBAaHUI 3aBUCUMOCTEN
Y U (POBBIX UBMEPUTETBHBIX TPUOOPOB | PUZNYECKHUX BETMYHMH, IPOBEPKA
Y KOMIIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. | [IPEAJIOKEHHBIX TUIIOTE3 (BHIOOD W3
AOCOJIOTHBIE U OTHOCHUTEIIbHBIE paboT, ONMMCAHHBIX B TEMATUYECKUX
MOTPEIIHOCTU U3MEPEHUN PU3NUECKUX | pa3enaxX «YUeHUYECKU IKCIIEPUMEHT,
BeanurH. O1leHKa IpaHuIl MOTPEIIHOCTEN | 1TabopaTopHbIe pabOThI, MPAKTUKYM))
Uroro no pazneny 16

Paznen 7. O6001maromniee noBTopeHue
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7.1 Cucrematuzanus u 15 O0o0011IeHNE U cCUCTEMATH3AIINS YyacTre B TUCKYCCHH O POJH (PU3UKHU U
00001IeHNE COZIePKAHHS Pa3IeloB Kypca ACTPOHOMMH B Pa3IMYHBIX chepax
MIPEAMETHOTO «Mexanukay, «MonekymapHas husuka i | ACATETPHOCTH HeNOBEKa. [ToaroToBka
coJIepKaHUs U OTIbITA TepMOTMHAMUKAY, COOOIICHHI 0 MecTe (PU3UIECKOM
NEesITeTbHOCTH, «DNeKTpoIuHAMUKaY, «Komnebanus u KApTHUHBI MUPA B Py COBPEMEHHBIX
IPUOOPETEHHOrO IPU BOJIHBD, «OCHOBBI CIIELUATLHOM TEOPUH IPEJICTABICHUH O MPUPOJE.
U3YyHCHHH Kypca OTHOCUTEILHOCTHY, «KBaHTOBas
¢usuku 10-11 busnka», « JIEMEHTbI aCTPOHOMUH U BoinonHenne y4eOHBIX — 3aJlaHUMH,
KJIaCCOB acTPO(QH3UKI». JIEMOHCTPUPYIOIITUX OCBOEHHUE

Potb QU3HKH M ACTPOHOMHH B OCHOBHBIX TOHATHH, (U3UICCKUX
HYKOHOMUYECKOM, TEXHOJIOTMYECKOH, BEJTMYMH U 3aKOHOB Kypca (H3UKH
COLIMAITBHOI 1 3THYECKO cdhepax 10-11 knaccos
JEATETLHOCTH YEJIOBEKa, POJIh M MECTO
(GU3UKY U aCTPOHOMUU B COBPEMEHHOM
HAyYHOW KapTHHE MUpPa, 3HAUCHHE
ONMCATENBHOM, CHCTEMATU3UPYIOLIEH,
OOBSCHUTENLHON M MPOTHOCTUYECKOMN
byHKUMA PU3NYECKON TEOpUH, POb
buszndeckoit Teopun B GOpMHUPOBAHUHN
MpeCTaBICHUI 0 (PU3NUECKON KapTUHE
MUpa, MECTO (PU3UUECKON KapTHUHBI
MUpa B 00IIeM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX TIPEICTABICHUN
O TIPUPOJIE
Wroro no pazueny 15
Pe3epBHOE Bpems 10
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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