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@enepasibHasgs  paboyas nporpamMma o ydyeOHOMy npeamery «DPusuka»
(yrmyOnéHHbI ypoBeHb) (mpenmMeTHas o0nacTh «EcTecTBEHHO-HAayuHbIE HPEIMETHI»)
BKJIIOUYAET MOSICHUTENbHYIO 3aIIUCKY, COIepKaHNe O0yUeHus, INTAHUPYEMbIE Pe3yIIbTaThl
OCBOEHUS IPOrpaMMBI 110 (PU3UKE, TEMATUUECKOE IJIAHUPOBAHUE.

[TosicHuTenbHAS 3aMTUCKa OTpaXkKaeT OOIKE LETH U 3a/1a4u (PU3UKH, XapaKTEPUCTUKY
IICUXOJIOTMYECKHUX NPEANOCBUIOK K €€ U3yYEHHUI0 00Yy4arolMMHUCS, MECTO B CTPYKType
yueOHOro IlaHa, a TakkKe IMOAXO0Abl K OTOOpY COJEp)KaHUs, K OMNPEICIICHUIO
IUTAHUPYEMBIX PE3YJIBTATOB.

Conepxanue OO0ydeHHS PACKPBIBAET COJEP)KATENbHbIE JIMHUHM, KOTOpHIE
npeajiaratoTcs JUisi 00s3aTelIbHOTO M3Y4YEHHUs B KaKJIOM KJIAcCe€ HAa YPOBHE CPEIHETrO
o0111ero oOpa3oBaHusI.

[Inanupyemble pe3yiabTaTbl OCBOEHHUS MPOrpaMMbl IO (U3HMKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yJbTaThl 32 BECh MEPHOJ] OOYy4YeHHMsS Ha YpOBHE
cpenHero obmiero oOpa3oBaHMs, a Tak)Ke NpPEeIMETHbIE JOCTHKEHHS OO0YyYaroIierocs
3a Kbl T0J] 00yUeHUs.

MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma no (usuke Ha ypoBHE cpeqHero oomiero oopasoBaHus pazpadboTaHa
HA OCHOBE TMOJOXEHHM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHMS OCHOBHOM
obOpasoBarenbHON TMporpammel, npencraBieHHbix B I'OC COO, a Takxke ¢ yuérom
denepanbHOl pabouel mporpamMmbl BocuTanust 1 KoHuenuuu npenogaBaHusi y4aeOHOro
npeameta «Duszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit Denepanuu,
peaTu3yIoNuX OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMEI.

[IporpamMma mo ¢usuke ompenenser o0s3aTeNbHOE MPEIMETHOE COJEpKaHue,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIbHOCTh H3YYEHUS TEM U Pa3JiesioB
y4eOHOTO TMpenMeTa C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JJOTUKH
y4eOHOTO TIpoliecca, BO3pACTHRIX 0COOEHHOCTEH oOydarommuxcs. [Iporpamma o usnke
AT MpeCTaBICHUE O LENIX, COACPKaHUU, OOLIEH CTpaTeruu 0Oy4eH s, BOCIIUTAHUS U
pPa3BUTHS OOYYAIOIINXCS CPEACTBAMU yueOHOTO TpenMera «Du3nkay Ha yriayOoaéHHOM
YpOBHE.

N3yuyenune xypca Gu3uku yriayOaE€HHOTO YPOBHS TMO3BOJISIET PEaM30BaTh 3aa4H
npodecCHOHaNBFHON OPUEHTAIMH, HAMPABICHO HA CO3/IaHUE YCJIOBUH ISl TIPOSIBICHUS
CBOMX WHTEIUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaKIbIM OOydYaroIIuMCs,
KOTOpbIE  HEOOXOIMMBI IS  TPOJOJDKCHHMs  O0pa3oBaHUsS B OpraHU3AIUsaX
npoeCCUOHATHBOTO  O0pa3oBaHUA MO  Pa3IUYHBIM  (UBUKO-TEXHUYECKUM U
WHKCHEPHBIM CIICIIHAITEHOCTSIM.

B mporpamme mo ¢u3mke ONpEnensroTCs TUIAHHPYEMBbIE PE3yJIbTaThl OCBOCHUS
Kypca (GuU3MKM Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs: JMYHOCTHBIE,
MeTarnpeIMEeTHbIE, MpeAMETHBIE (Ha yriyoiéHHOM ypoBHE). HayuHo-MeToq010rnueckon
OCHOBOM J1J151 pa3paboTKK TpeOOBaHUI K TUYHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM
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pe3ynbTaTam 00y4arouuxcsi, OCBOUBIIUX MPOrpaMMmy Mo (pU3HMKE HA YPOBHE CPETHErO
oO1ero o0pa3oBaHus Ha YIIIyOJIEHHOM YpPOBHE, SIBJISIETCS CUCTEMHO-AESATEIbHOCTHBIN
NOJAXO/.

[Iporpamma no ¢u3MKe BKIIOYAET:

IJIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS Kypca GU3UKHU HA YIITYyOJIEHHOM YPOBHE, B TOM
YuCIie MIPEAMETHBIEC PE3YJIBTATHI 110 F0JIaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «duzuka» no rogam oOydeHuUs;

TEMaTUYECKOe TUIAHUPOBAHUE T10 TO1aM O0yUCHHUS.

[Iporpamma o ¢pu3uke uMeeT NPUMEPHBINA XapaKTEP U MOKET OBITh UCTIOIb30BaHA
YUUTENSIMHA (PU3UKH JJIs1 COCTaBJICHUSI CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma 1o (u3MKEe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUYUTEIECH W
MPENOCTABISAECT BO3MOYKHOCTU Ul pea3alid Pa3IMYHBIX METOJMYECKUX IMOIXO0/I0B
K TMpenojaBaHuio (U3UKA Ha YIIYOJIEHHOM YPOBHE TMIPU YCJIOBUU COXPaHEHUS
00s3aTEIbHON YaCTH COJIEp KaHus Kypca.

du3nka Kak Hayka o HamOojee OOIMMX 3aKOHAX MPHUPOJbBI, BHICTyMAasi B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ, B CUCTEMY 3HaHUU
00 okpyxatorem wMupe. llkonpHbIE Kypc GU3NKH —  CcHCTEMOOOpa3yromui
JUTsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHUE 3aKOHBI JIEHKAT
B OCHOBE IIPOILIECCOB U SBJIICHHM, HM3y4yaeMbIX XHUMHEH, Ouoyorueil, Qpuznueckou
reorpadueit u actpoHomueil. Mcnonb30BaHUEe UM aKTUBHOE MPUMEHEHHE (PU3MUECKUX
3HaAHUU OMPEACIIUIIO XapaKTep U OYpHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTH B cdhepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJIYYEHHS HOBBIX MaTEpHalOB
C 3aJlaHHBIMU CBOMCTBaMU. M3yueHnue Gpu3uKyu BHOCUT OCHOBHOM BKJ1aja B (hOpMUPOBaHUE
€CTECTBEHHO-HAYYHOW  KapTUHBI MHUpa  oOywaromierocs, B  (OpMHUpPOBaHUE
YMEHHUI NPUMEHSATh HAY4YHBIH METOJ TMO3HAHUS MPH BBIMIOJTHEHUH HMH YYEOHBIX
HCCJIEIOBAHUM.

B ocHOBYy kypca pu3MKu Ha ypOBHE CPEIHETO OOIIEro 00pa3oBaHUs MOJIOKEH P
UJIel, KOTOPhIE MOKHO PacCCMaTpUBaTh KaK MPUHLIUIBI €r0 MOCTPOEHUS.

Hoesn wuenocmnocmu. B COOTBETCTBUM C HEHW KypC SABISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pas3feioB (DU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HUKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUU ¢ HEN MaTepuall Kypca (U3NKU 00bEINHEH
BOKpYr (Qusnueckux Teopuil. Benymum B Kypce sBigercs GOpMHpOBaHUE
MPEJCTABIICHHUI O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanusanus mpeanonaraeT MCIOIb30BAHUE
TYMaHUTAPHOTO MOTEHIUAaNa (PU3NIECKON HAyKU, OCMBICIICHHUE CBS3U Pa3BUTHS (HU3UKA
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOJIEMAMHU.

Hoesn npuxnaonou nanpasiennocmu. Kypc Qusuku yriayOn€HHOro ypoBHS
MpeAnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUUYECKUX
IIPUJIOKEHUM W3YyYECHHBIX TEOPUU M 3aKOHOB. lIpu 3TOM paccMmarpuBarOTCs Ha ypOBHE
o0ITUX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPONCTBA, M TEXHOJIOTHH.
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Hoesn r3konozuzayuu peamsyercs IOCPEACTBOM BBEJACHUS SJIEMEHTOB COJIEP KaHMs,
MOCBSAMIEHHBIX OJKOJOTUYECKUM TIPOOJieMaM COBPEMEHHOCTH, KOTOPHIC CBSI3aHBI
C pa3BUTHEM TEXHHMKH U TEXHOJIOTHH, a TakKe 0OCY>KIeHUsl MpoOJieM pallOHAIBLHOTO
MIPUPOIOTIOIH30BAHUS U SKOJIOTUYECKON OE30TTaCHOCTH.

OcBoeHue coaepkaHusi MPOrpaMMbl O (U3HKE JOJDKHO OBITh TOCTPOCHO
Ha MPUHIUIAX CHUCTEMHO-IEITEIbHOCTHOrO moaxoxaa. Jns ¢usuku peanuzanuss 3THX
MPUHITUTIOB 0a3upyeTcs Ha HCIOIb30BAHUU CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
MOCTOSTHHO JIeUCTBYIoIIero Gakropa yueoHoro nporuecca. st yriryon€éHHOTO YPOBHS —
9TO CHUCTEMa CaMOCTOATENBHOTO YYEHHUYECKOIO HKCIEPUMEHTa, BKIIOYAIOIIETO
(bpOoHTaNIbHBIE YUEHUYECKHUE OIBITHI MPU U3YyUYEHWHU HOBOTO Marepuana, JJabopaTopHbIe
paboTel M paboThl mpakTukyma. [Ipu 3TOM BO3MOXHBI JBa Croco0a peanu3aiuu
bu3nYecKoro nmpakTuKyma. B mepBom ciydae MpakTUKyM MPOBOAUTCS JHOO B KOHIIE
10 u 11 knaccoB, MO0 MOCJE MEPBOTO U BTOPOTO MOJTYTOAUN B KaXK/IOM U3 ATUX KJIaCCOB.
Bropoii cmocod — 310 mHTErpanus padoT MpakTUKyMa B CHCTEMY Ja0OpaTOPHBIX padoT,
KOTOPBIE MPOBOAATCS B Mpolecce u3ydeHus pasznaena (temsl). [Ipu sTom moa paboramu
IMPaKTHKyMa IMOHUMAETCS CaMOCTOSITEIBHOE HCCIEOBAaHUE, KOTOPOE IPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOT'0, 0000IIEHHOTO BH/1a 0€3 MOMIaroBOi HHCTPYKITHH.

B mporpamme no ¢gusuke cucreMa y4eHWYECKOTO IKCIEPUMEHTA, JTaOOpaTOPHBIX
paboT W MpaKTHKyMma MPEACTAaBICHA €IWHBIM IEepeYHeM. BhIOOp TeMaTHUKH JJIS ATHX
BUJIOB  YUYCHMUYECKHX  MPAKTHUUYECKHX  pabOT  OCYIIECTBISAECTCS  YYaCTHUKAMU
00pa3oBaTeNbHOTO MpolEecca UCXOAs U3 0COOEHHOCTEW MOYPOYHOIO IJIAaHUPOBAHMS U
ocHarieHus kabuHeta u3ukn. [Ipu 3TOM oOecreuynBaeTcs OBIAICHUE 00YIarONTUMUCS
YMEHUSIMU TPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN
(bU3UYEeCKUX BEIMYUH M TIOCTAHOBKY OITHITOB TI0 TTPOBEPKE MPE/IJI0KEHHBIX THIIOTE3.

bonbiioe BHMMaHME yNENseTCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3ajad.
[Ipu sTOM 17151 pacUETHRIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3a7a4M C SBHO 3aJlaHHON U
HESBHO 3aJJaHHOW (PH3NYECKOIN MOJIEIIBIO, TIO3BOJISIFOIIUE PUMEHSTh U3YUEHHBIC 3aKOHBI
U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pazjeiia Kypca, TaKk W MHTETPUPYsS MPUMEHEHUE
3HAaHWUU U3 pa3HBIX pa3enoB. [ KadeCTBEHHBIX 3a/1a4 IIPUOPHUTETOM SIBIISIFOTCS 3aaHUS
Ha OOBSICHEHHE/NpeIcKa3aHue NPOTEeKaHUs (QU3UYECKUX SIBJICHUM U MPOIIECCOB
B OKpYXKaloIIeW >XU3HHU, TpeOyromue BbhIOOpa (PU3NYECKOW MOJAENU JUIsl CUTyallud
MIPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu ®I'OC COO k maTepHallbHO-TEXHUUECKOMY
o0ecrnedeHnIo yaeOHOTro mporecca Kypc GU3uku yriiyOoa€HHOTo YpOBHS Ha YPOBHE
cpenHero oo1ero oOpa3oBaHusl IOJDKEH U3Y4aThCs B YCIOBUSX MPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku JODKHO OBITH HEOOXOAMMOE JabopaTopHOE O00OpyJAOBaHHE
JUISL BBITIOJTHEHWS YKa3aHHBIX B TIporpamMme 10 (PU3MKE YYECHUYECKHUX OIIBITOB,
1abopaTOpHBIX paboT U padOT NPaKTUKyMa, a TAK)KE IEMOHCTPAIMOHHOE 000pYI0BaHHE.
JleMoHCTpanmmoHHOE 000pyAOBaHUE (OPMHUPYETCS B COOTBETCTBUH C MPUHIIUIIOM
MUHAMAJIBHOH  JOCTaTOYHOCTH M  OOECMEYMBAeT TIOCTAHOBKY IEPECYMCICHHBIX
B MIporpamMme 1o (pU3MKe KIIOYEBBIX JIEMOHCTpPALUNA JJIS MCCIENOBAHUS HM3YyYaeMbIX
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SBJICHUI U MPOLIECCOB, SMIUPHUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe 00OpyJI0BaHHME JJIi  YYEHUUYECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJE€ TEMAaTHYECKIX KOMIUIEKTOB M 00eCreynBaeTcs B pacyéTe O JHOTO
KOMIUIEKTa Ha JBYX oOOydarommxcs. TemMaTH4ecKHe KOMIUIEKThI J1abopaTOPHOTO
000pyAOBaHMSI JOJKHBI OBITH IOCTPOEHBI HA KOMILIEKCHOM HCIIOJIb30BaHNUN aHAJIOTOBBIX
U 1UpPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHUCTEM B BUJEC
1 pOBLIX JT1a00paTOPHUH.

OCHOBHBIMU LIETSIMH M3Y4YeHHS] (U3UKH B 00IIeM OOpa30BaHUU SIBISIOTCS:

(GopMHpOBaHHE MHTEpECa U CTPEMJIEHMsI OO0Yy4aroUIMXCs K HAYYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE¢ TMO3HAaHUA U (POPMHUPOBAHUE
HCCIIEI0BATEIBCKOTO OTHOIIECHHS K OKPYKAIOIIUM SIBICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa H3Y4YCHHS OCHOB
CTpOCHHS MaTepuH U (PyHAaAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHre yMeHUIl OOBSCHATH SIBICHUS C HCIOJb30BaHUEM (PU3MUECKHUX
3HaHUU U HAY4YHBIX I0KA3aTeNbCTB;

(GopMUpOBaHME MPEACTAaBICHUM O POAM (QU3MKU JUIS  Pa3BUTHUS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE NPEICTaBICHUA O BO3MOXKHBIX cepax Oyaymied mnpodeccuoHaIbHOU
JESTeIbHOCTH, CBS3aHHBIX C (PU3UKOIM, MOATOTOBKA K AaJIbHEHIIEMY O0YYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTmxeHne STUX Lenell o0ecneunBaeTcss pELIEHUEM CIEAYILUX 3a4ay
B IIpOIIeCcCe U3YUYEeHHs Kypca (U3UKHA Ha YPOBHE CPEHETO 00IIero 0Opa3oBaHus:

NpUOOpPETEHUE CHUCTEMBbl 3HAaHUN 00 OoOmHUX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSX, BKIIOYAs MEXAaHUKY, MOJEKYISIPHYIO (DU3UKY, SJIEKTPOJAUHAMHUKY,
KBaHTOBYIO (PM3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

(bopMHpOBaHUE YMEHHUI MNPUMEHATh TEOPETUYECKHE 3HAHMS [JIsl OOBSICHEHUS
(u3NUecKuX SBJIIEHUA B TMPUPOJAE M [ MPUHATUS NPAKTHYECKUX PpELICHUI
B TIOBCETHCBHOM KM3HH;

OCBOEHHE CIIOCOOOB PEIICHMs PAa3IMYHbIX 3aJad C SABHO 3aJaHHOUN (hU3HUECKOU
MOJEJIbIO, 33]1a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE CO3/1aHNE (PU3NYECKON MOJIENH,
aJIeKBaTHOM YCJIOBHSIM 33J]a4M, B TOM YHCJIE 33]1a4 MH)XEHEPHOI'O XapaKTepa;

NOHUMaHue (U3HUYECKUX OCHOB U MPUHLIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX IIPOLIECCOB, UX BIMSAHMS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHNE METOJAaMU  CaMOCTOSITEIBHOIO  IUIAHWUPOBAaHUS U MPOBEIACHUS
(u3nYECKUX SKCIEPUMEHTOB, aHAJIU3a U MHTEpIpETalMy MHPOPMALMH, ONPEACIICHUS
JIOCTOBEPHOCTH TOJyYEHHOI'O pe3yjbTaTa;

CO3/IaHHE YCJIOBUH JUISI Pa3BUTUS YMEHHMIl IPOEKTHO-HCCIIEN0BATENbCKOM,
TBOPYECKOU EATENBHOCTH;

pasBuTHEe MHTEpeca K cdepam mpodhecCHOHATBHOW NeATebHOCTH, CBS3aHHOU
¢ pu3uKON.
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B cootBerctBuM ¢ TpeboBanusmu ®I'OC COO yrinyOnéHHbIA YPOBEHb M3Y4YCHUS
yaeOHoro npeaMera « Pu3nKa Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus BeIOMpaeTcs
0Oy4arolUMUCs, TUIAHUPYIOIIUMU MPOAOJDKEHHE 00pa3oBaHUs MO CIEUUAIbHOCTAM
(U3UKO-TEeXHUYECKOTO TTPOQHIIS.

OO6miee 4KCIIO YacOB, PEKOMEHAOBAHHBIX ISl M3ydeHUs (PU3MKHU (yriayOiaeHHBIHA
ypoBeHb) — 340 ygacoB: B 10 kiacce — 170 gacoB (5 wacoB B Heneno), B 11 kimacce —
170 gacoB (5 yacoB B HEZIEIIIO).

[IpennaraemMslii B mporpamme 1o (hu3mKe nepedeHb Ja00paTOPHBIX U MPAKTHUECKUX
paboT SBIIAETCS pEKOMEHOBAHHBIM, YUUTENb JIEIaeT BHIOOP MPOBEACHHUS JIaA0OPATOPHBIX
palboT U OMBITOB ¢ YUETOM MHIMBUIYaJIbHBIX OCOOCHHOCTEHN 00y4aroImuXxcsl.

B mporpamme mo Qu3mMke KaKIOro Kiacca MpesiaraeTcs pe3epB BPEMEHH,
OTBOJIMMBIN Ha BapHAaTUBHYIO YacTh MPOTPAMMBI, COACPKaHUE KOTOPOH (OpPMHPYETCS
y4acTHHKaMH 00pa3oBaTesbHOro mporecca. Jlrobas pabouass mporpamma J0JDKHA
MOJTHOCTHIO BKJIFOYATH B ce0sI copiepKaHue JaHHOW MTPOTPaMMBI 10 (PU3HUKE.
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COJEPXAHUE OBYYEHUA

10 KJIACC

Pasznen 1. Hayunblii MeTO O3HAHUS NPUPOIBI

®dusuka — pyHIaMeHTanbHas HayKa o mpupoje. HayuHslit MeTo] MO3HaHUS U
METO/IbI UCCIIEIOBAHUS (PU3NIECKUX SBICHUI.

DOKCIepUMEHT W TeOopHusl B Tpolecce No3HaHWs mpupoasl. HaOmrogenue wu
HKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHus (U3UYECKUX BEIMYUH (aHAJIOrOBbIE U ITU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemnocT u3mMepeHuit GPU3NYECKUX BETUUYHUH (AOCOTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUM M TPOIECCOB (MaTepuanbHas TOYKa,
aOCONIOTHO TBEPJIOE TEJO, UACANbHAS KUJIKOCTb, MICaJIbHBIA ra3, TOUCUHBIN 3apsn).
['nnote3a. dusznueckuii 3aK0H, TPaHUILIBI €70 MPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponb u mecto ¢puzuku B (OpMHUPOBAHUM COBPEMEHHON HAay4HOH KapTHHBI MUDA,
B IIPAKTHUYECKOH JEATEIbHOCTH JTIO/ICH.

Vuenuueckuil sxcnepumenm, rabopamophvie pabomoi, NPAKMuKym

H3mepeHne cuitbl TOKa W HANPSDKEHHS B TIETIH TIOCTOSIHHOTO TOKA TPU MIOMOIIN
aHAJIOTOBBIX M MU(POBBIX U3MEPUTEILHBIX TPHOOPOB.

3HakoMcTBO ¢ uuppoBol maboparopuedt mo ¢usuke. I[lpumepbl u3MepeHHS
(U3NUIECKUX BETMYWH IPHU TIOMOIIM KOMITBIOTEPHBIX JIATINKOB.

Pa3pen 2. Mexanuka
Tema 1. Kunemamuka

Mexaandeckoe nBmkeHrne. OTHOCUTEILHOCTh MEXaHNUECKOTo NBIKeHNs. CucreMa
OTCUETA.

[Ipsimast 1 oOpaTHas 3aja4M MEXaHUKH.

Pannyc-BexkTop MatepuanibHOM TOUKH, €r0 MPOCKIIUA HA OCHU CUCTEMBI KOOPAUHAT.
Tpaexropus.

[Tepemerienue, CKOPOCTh (CpEeIHsISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHUE
MaTepuaibHOM TOYKHM, HX IPOEKIMA HAa OCH CHUCTEMBI KoopauHar. CloxKeHue
MEPEMENICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJHMHEHHOE JBUKEHHE. 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS M NMyTH MaTepUaIbHOW TOYKH OT BPEMEHU U HX
rpadukm.

CBobOomHOe maaeHue. YCKOpeHHue CBOOOJHOrO majeHus. JIBWKeHue Tena,
OpOIIEHHOTO O/ YTJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPMHAT, CKOPOCTH U YCKOPCHHUS
MaTepHAIbHON TOYKH OT BPEMEHHU U WX TpaduKH.

KpuBonuHeitHoe nBuxeHue. JIBU)KEHHME MaTEpUAIBHON TOYKH 1O OKPYXHOCTH.
VYrioBas u nuHelHas ckopocTk. [lepuosa u yactora obOpaienus. LleHTpocTpeMuTenbHOE
(HOpMaJIbHOE), KacaTelbHOE (TaHTCHIIMAJIbHOE) M TOJHOE YCKOpPEHHE MaTepuaibHOU
TOYKH.
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TexHuyeckue ycTporucTBa U TEXHOJOIMYECKUE MPOLECCHI: CIIUIOMETP, ABUKECHUE
CHap#/I0B, LICTIHbIE, IECTepEHYATHIE U PEMEHHBIE Mepeiayl, CKOPOCTHBIC THU(THI.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILIIOCTPALUMS KUHEMATUYECKHUX XapaKTEPUCTUK
JIBUKEHUS.

CniocoObI uccienoBaHus IBUKCHU.

NnmrocTpanuus npeaenpHoro nepexo1a i U3MEpPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Te B BO3AyX€E U B pa3peKeHHOM MPOCTPAHCTBE.

HaOnronenne JnBWXeHUs Tena, OpOIIEHHOTO TIOJ VyIJoM K TOPU30HTY
Y TOPU30HTAIBHO.

Hanpagienue CkopocTy Npu JBUKEHUU MO0 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEH ABMIKEHUS OJHOTO M TOTO K€ Tena
B Pa3HbIX CUCTEMAaX OTCYETA.

Vuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi, NPAKMUKYM

N3ydeHnne HEPABHOMEPHOIO JBHIKEHHUS C IEJIbIO OMNPEACIICHUS! MTHOBEHHOMU
CKOpPOCTH.

N3Mepenue ycKopeHus MpU MNPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKCHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUM.

N3mepeHnue yckopeHus CBOOOAHOTO mMafcHUs (PEKOMEHJIOBAHO HCIIOJIb30BaHUE
1ndpoBoii 1abopaTopun).

N3ydenue nBMKeHUs Tena, OPOIIEHHOrO Tropu3oHTaidbHO. [IpoBepka rumoress
O MPsIMOM MPONOPIUHUOHATBHON 3aBUCUMOCTH MEXIY NAIBHOCTHIO MOJETA U HAYAIBHON
CKOPOCTBIO TeJa.

N3ydeHne nBUKEHUS TEJa IO OKPYKHOCTH C MOCTOSIHHOM 110 MOJYJIFO CKOPOCTHIO.

UccnenoBanue 3aBUCUMOCTHU TTeproa oOpalieHus KOHHYECKOTro MasiTHUKA OT €T0
apaMeTpoB.

Tema 2. /lunamuxa

IlepBeiii  3akoH Hprotona. MuepuumaneHble cucremsl orcué€ra. [IpuHiun
oTHocutenbHOCTH [anunes. HeuwnepuuanbHble cuCTeMbl OTCU€Ta (OmIpeneseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoi 3akoH HeroTOHA 1111 MaTepruaibHOU TOYKH.

Tpernii 3ak0H Hpr0TOHA 11711 MaT€pUaAIbHBIX TOUEK.

3aKOH BCEMHUPHOIO TITOTEHHS. DKBHBAJECHTHOCTh TPABUTAIMOHHON M WHEPTHOMU
MAacCCBl.

Cuna TsDKeCTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJ€HHUs OT  BBICOTHI
HaJl TOBEPXHOCTHIO TUTAHETHI U OT reorpaduueckor mupoThl. JIBuKeHne HeOECHBIX Tell
U uX crnyTHUKOB. 3akoHbl Kenepa. [lepBas kocMuueckasi CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKyYIIErocsi ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuila TpEHUSI CKOJBXEHHUS M CUJla TPEHUS MOKOS.
Koadpdunuent tpernst. Cuia conpoTHUBICHUS MPY IBUKEHUH TEJIa B )KUIKOCTH WM Ta3e,
€€ 3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBHXKCHHUS.

Hasnenue. ['mapocratuueckoe napinenue. Cuna Apxumena.

TexHuyeckne ycTpoicTBa U TEXHOJIOTMYECKUE MPOLIECCHI: MOAIINITHUKH, IBUKEHHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue ABMKEHUS TET B MHEPITUAIBHBIX M HEMHEPIUAIBHBIX CHCTEMax
OTCYETA.

[IprHIMI OTHOCHUTENILHOCTH.

Kauenue nByx HWJIMHIPOB WK IIAPOB Pa3HON MACCHI C OIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIUATBLHON CUCTEMBI OTCUETA.

CpaBHEHHE paBHOAECHCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CUJI C MIPOU3BEACHUEM
MacChl T€JIa Ha €r0 YCKOPEHUE B MHEPLUUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cril, BOSHMKAIOIIUX B PE3YyJIbTAaTE B3aUMOICUCTBUS TEI.

N3mepenune macce 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U TaJCHUU.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUSI TTOKOS, KAYCHUS U CKOJIb)KCHHUS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaAKMUKyMm

W3mepenue paBHOJEHCTBYIOIIEH CHII MPU JIBUKEHUU OpyCKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka runore3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBUYKEHUS OpycKa 10 HAKIIOHHOU
IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €T0 MAaCCBHI.

HccnenoBanne 3aBUCMMOCTH  CHJI  YIIPYTOCTH, BO3HUKAKOIIMX B IPYKHHE
U pE3MHOBOM 00paslie, OT UX JAe(opmalui.

N3yyeHne nBUKEHNS CUCTEMBI TEJI, CBI3aHHBIX HUTBIO, IEPEKUHYTOW Yepes JIETKUU
OJIOK.

N3mepenne koddduimenta TpeHUS MO BEJIUYMHE YIIOBOro KoddduimeHTa
3aBucuMoctu F.,(N).

UccnenoBanue nBmxeHus Opycka 1o HaKJIOHHOM MJIOCKOCTH € MEPEMEHHBIM
KO3 UIIUEHTOM TPEHHUS.

N3ydenne nBuxkeHNs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomoTHO TBEpAOE Teno. [locTynaTenbHoe U BpaliaTesbHOE ABMKEHUE TBEPIOTO
Tena. MOMEHT CUJIbl OTHOCUTENBHO Ocu BpaieHus. [lmeuo cumbl. CroxeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TsxkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TEIA.

10
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YcroitunBoe, HeyCTOMUMBOE, 0€3pa3TnIHOE PaBHOBECHE.
TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE  IIPOLECCHI:  KPOHIUTEWH,
CTPOMTENIbHBIM KPaH, PEIIETYATHIE KOHCTPYKLHUU.

Llemoncmpayuu
YcnoBus paBHOBECHS.
Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsl, RPAKMUKyM
HccenenoBanue yCiaoBUM paBHOBECHS TBEPIOTO TeJIA, UMEIOLIETO OCh BPAICHUS.
KoncTpyrnpoBanue KpOHIITEMHOB U PACUYET CUII YIIPYTOCTH.
N3ydenune ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MEXAHUK

NmMnynbeec MaTeprabHOM TOYKH, CUCTEMBI MaTepUalIbHBIX TOYeK. L{eHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema O JBMKEHUM LIEHTPa Macc.

NMnysibe cribl 1 N3MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE IBUKEHUE.

MoMeHT umnyJibca MaTepuanbHOM Touku. [IpeacraBnenrne o COXxpaHEHUM MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGota cunapl Ha MaqoM ©W Ha KOHEYHOM mepeMemnieHuu. [ 'padudeckoe
npeacTaBiIeHUE PaOOTHI CHIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprus MarepuaibHOM TO4kd. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUN MAaTEPUATbHON TOUKH.

[loreHnmManbHple W HENOTeHUMANbHbIE Ccuibl. [loTeHnManbHas  dHEprus.
[loTennumanbHass sHeprus ynpyro aedopMUpOBaHHOM mpykuHbl. [loTeHIuanbHas
DHEPIUs Teja B OJHOPOJHOM IPaBUTAMOHHOM mose. IloTeHunanbHas sHeprus tena B
I'PaBUTAIIMOHHOM I10JI€ OJJHOPOAHOIO I1apa (BHYTpHU U BHE miapa). Bropas kocMuueckas
CKOpOCTb. TpeThsd KOCMUYECKasi CKOPOCTb.

CBsi3b paOOThl HEMOTEHUUAIBHBIX CHJI C U3MEHEHHEM MEXaHWU4EeCKOW »SHEpruu
CUCTEMBI T€JI. 3AKOH COXPaHEHUSI MEXaHUYECKON IHEPTHH.

Yipyrue u Heylpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyuM Uil HOCATbHOM JKUAKOCTA Kak CIIEACTBUE 3aKOHa
COXpAaHEHUSI MEXaHUYECKON IHEPTHH.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JBUKEHUE paKET,
BOAOMET, KOTIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUT'YPHOE KaTaHUE HA KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHHS UMITYJIbCA.
PeakTtuBHOE IBUKCHUE.
N3mepenre MOIHOCTH CUJIBI.
N3MeHeHue 3Hepruu Tena Ipu COBEPIICHUU pabOTHI.

11
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Bzanmuble nipeBpalleHUs KWHETUYECKOW U MMOTEHIIMAIIBHOM YHEPTUM ITPU JCUCTBUU
Ha TEJIO CHJIBI TSHKECTU U CUJIBI YIIPYTOCTH.
CoxpaHeHue SHEepruu Npu CBOOOTHOM NaJICHUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPAKMUKYM

N3mepenune nmmynbca Teiia no TOpMO3HOMY ITyTH.

N3mepenue cuibl TSI, CKOPOCTH MOJIETH AIEKTPOMOOMIISI U MOIITHOCTH CHJTBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHM.

N3mepenne KNHETUUECKON SHEPTUM TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHME M3MEHEHHUS OTCHIMAIIBHON SHEPTUU MPYKUHBI C pabOTOM CHIIbI
TPEHUSL.

Omnpenenenue pabOTHI CUIIBI TPSHUS TIPU IBIXKCHUH TeJla 110 HAKJIIOHHOM MJIOCKOCTH.

Paszpnen 3. MoJiekyasipHasi QU3MKa M TEPMOJAMHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOIU Meopul

OcHOBHBIE MOJOKEHUST MOJIEKYJsipHO-KuHeTnueckoil Teopun (MKT), ux onsiTHOE
obocHoBanue. Juddysus. bBpoyHOBCkoe nBUKEHHE. XapakKTep JBIKCHUS W
B3aMMO/ICVICTBHS YaCTHUI BellecTBa. MOAENN CTPOCHUS Ta30B, KUJIKOCTENU U TBEPIBIX TEI
1 00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojieliel. Macca 1 pa3Mepsl MOJIEKYJT
(atomoB). KonuuecTBo BemectBa. [locTostHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cmocoObl €€ wusMepenus. Illkana
temneparyp Llenscus.

Mopenps uaeanbHOTO ra3a B MOJEKYISIPHO-KMHETUYECKOM TEOPHM: YACTULBI ra3a
JBHXKYTCSI Xa0TUYECKHU U HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHBI.  YpaBHeHue MenaeneeBa—Knamneiipona.  AOcostoTHas
temrepatypa (mkana temnepatyp KensBuna). 3akon J[lanproHa. WM3omporeccs
B MJICAJTLHOM Ta3e C MMOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ padnueckoe npeacraBiecHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p MEXIy JNABICHUEM U CPEIHEN KUHETHYECKON 3HEPTrueu MoCTyNaTelbHOTO
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJ MJICaIbHOTO Ta3a (OCHOBHOE YPAaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOU TEOPUU UJICATIBHOTO ra3a).

CBsi3b a0CONIOTHOM TeMmepaTypbl TEPMOJIMHAMUYECKOW CHUCTEMBI CO CpeaHEeH
KMHETUYECKOU SHEPruei MoCcTynaTeIbHOro TEIIOBOTO JIBHXKEHUS €€ YaCTHLL.

TexHuueckue ycTpocTBa U TEXHOJIOTMYECKHE MPOLIECCH: TEPMOMETP, OapoMeTp,
MOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu 1BUKEHUS YaCTHUIl BEILIECTBRA.
Mopenb OpOyHOBCKOTO ABUKEHHUS.
Buneoponuk ¢ 3anucbio peaabHOTO OPOYHOBCKOTO JBUKEHUS.
Huddy3ust :xuIKoCTEN.
Mogensb onbita IlTepHa.

12
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[IpuTsixeHue MoJeKyI.
Monenu KPUCTALTNYECKUX PELIETOK.
Hab6nronenue u uccnenoBanrue n30mpoIeccoB.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomoi, NPAKMUKYM

HccnenoBanue mporiecca yCTaHOBJICHHSI TETUIOBOTO PAaBHOBECHS NP TEIIIO00OMEHE
MEXKY TOPAYEN U XOJIOJTHON BOJIOM.

N3ydenne wu30TEepMUYECKOro Impoliecca (PEKOMEHJOBAaHO  HMCIOJIb30BaHHUE
udpoBoii 1abopaTopun).

N3ydyeHnune n30XopHOTO Mpoiiecca.

N3yuenune n3obapHOTO IIpoIecca.

ITIpoBepka ypaBHEHHS COCTOSTHHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunl

Tepmonunamuueckas  (T[])  cucrtema. 3ananue BHEIIIHUX YCIIOBUU
JUIl TEPMOAMHAMHUYECKON cUcTeMbl. BHenmHue n BHyTpeHHUe napaMerpsl. [lapamerper
TEPMOJUHAMUYECKON CHUCTEMbl KaK CpPEAHUE 3HAUYEHUS BEJIMYMH, OMHUCHIBAIOIIMX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayajio  TEPMOJMHAMUKH. Camonpoun3BoibpHas  peJjlakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenps uaeanpbHOrO ra3a B TEPMOJAMHAMUKE — CUCTEMA YPaBHEHHUU: YpAaBHEHHE
MenpaeneeBa—KianeiipoHa ¥ BBIP@XKEHUE JUI1 BHYTPEHHEW DJHEPrUU. Y CIOBUA
MPUMEHUMOCTH 3TON MOJIEIU: HU3Kasi KOHIIEHTPAIUsI YacTHIl, BHICOKHE TeMIEpaTyphl.
Bripaxxenue i1 BHyTpEHHEN DHEPTUUA OJJHOATOMHOI'O UJI€AIbHOIO rasa.

KBazucrarnueckue 1 HECTATUYECKUE MPOIECCHI.

OneMeHTapHasi paboTa B TepMoJuHaMmuKke. Beruucienue paboTsl 1Mo rpaduxy
rpolecca Ha pV-auarpaMmme.

Tennonepenaya kak crocod W3MEHEHUsI BHYTPEHHEH SHEPTUU TEPMOIMHAMUYECKON
cucTeMbl 0e3 coBepieHus padoThl. KOHBEKIMS, TEMIONPOBOAHOCTh, U3ITyUCHHUE.

KomunuectBo Temtorel. Tenno€MKoCTh Tena. Y nenbHast 1 MOJISIPHAST TEIIOEMKOCTH
BelIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TemioTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Tertonepeaaye. [lonarue o6 annabaTHOM mpoliecce.

IlepBblii 3aKOH TepMOAMHAMUKHA. BHyTpeHHsA dHeprusa. KoimuecTBo TEIoThl U
paboTa KaK Mepbl U3MECHEHHsI BHYTPEHHEH SHEPTUH TEPMOIMHAMHYECKOU CHUCTEMBI.

BTopo#i 3ak0H TEpMOJIMHAMUKH [JII PABHOBECHBIX MPOLIECCOB: YEpPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKONM CHCTEMBI MPOXOIUT €IUHCTBEHHAs
aauabaTta. AGCOIOTHAs TeMIIepaTypa.

BTopoii 3ak0oH TepMOOMHAMHMKH JIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOMKHO
nepeaarh TEIIOTy OT 0oJiee XOJIOAHOro Tejla K Oojee Harperomy 0e3 KOMITEHCAIlUU
(Knaysuyc). HeobpatumMocTs IpUpOIHBIX TPOLIECCOB.

[TpuHnune! nectBus TeruioBbix MamuH. KIT/I.

Makcumanbnoe 3Hauenue KIIJI. [{ukn KapHo.

13
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OKOJIOTMYECKHE aCIEeKThl MCIOJIb30BAHMS TEIUIOBBIX JBHMrarenci. Temsosoe
3arpsA3HEHNUE OKPYXKAIOLIEU CPEbI.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI:  XOJOAWJIBHUK,
KOHJAMIIMOHED, THU3ENIbHBIN U KapOIOpaTOpHBIN IBUraTelNd, MapoBasi TypOMHA, OTyYeHUE
CBEPXHM3KHX TEMIIepaTyp, YTWIM3AalUs «TEIUIOBBIX» OTXOAOB C MCIOJb30BAHUEM
TEIUIOBOTO HAcoca, yTUIN3alusl OMOOPTaHWYECKOro TOIUIMBA AJI BBIPAOOTKU
«TETUIOBOW» U DJIEKTPOIHEPTUH.

Llemoncmpayuu
N3menenune remmnepaTyphl pu a1uadaTUUYEeCKOM PACIIUPECHUH.
Bo3nymHoe orauso.
CpaBHEHUE yAENbHBIX TEMIIOEMKOCTEH BEILIECTB.
Crioco0Obl M3MEHEHHSI BHYTPEHHEH SHEPTHUHU.
UccnenoBanue aquabaTHOTO MpoIiecca.
KomribrorepHbie MOENH TEMIIOBBIX IBUTATEIICH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabonivl, NPAKmuKym

N3mepenne yaenpHON TEIIOEMKOCTH.

Hccenenosanue mmpouecca OCTbIBAHKS BEILIECTBA.

HccnenoBanue aanabaTHOTo mpolecca.

N3yueHne  B3aMMOCBSI3M  JHEPIMM  MEXKMOJIEKYJSIPHOIO — B3aUMOJECHCTBUSA
Y TEMIIEPATYPBI KUTIEHUS KUIKOCTEM.

Tema 3. Aepezammuvie cocmoanus eewyecmea. Dazoevie nepexoovl

[TapooGpazoBanue u KoHjeHcanwms. VcrapeHue w KUINeHUE. YenapHas TeruioTa
napooOpa3zoBaHusl.

Haceiiennblie 1 HeHAchILIEHHBIE Mapbl. KauecTBeHHAs! 3aBUCUMOCTD TUIOTHOCTH U
JIABJICHUSI HACBIIIEHHOTO TMapa OT TEeMIEpaTypbl, HUX HE3aBUCUMOCTh OT 00BEMa
HACBIIIIEHHOTO TTapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JaBJICHUS B )KUIKOCTH.

BnaxHocTs Bo3nyxa. AOCOMIOTHASI U OTHOCUTENIbHAS BIaXKHOCTb.

Teépnoe Ttenmo. Kpucrammumueckune u amopdHble Tena. AHU30TPONUS CBOICTB
KpuctauioB. IlnaBnenune W KpucraumMzauus. YJOelbHas TEIIOTa IUIaBJICHMUS.
CyOnumarnusi.

Hedbopmaru tBEpaoro Tena. Pactspkenme m ckarwe. Chasur. Momyns FOHra.
[Ipenen ynpyrux aedopmarmii.

TernoBoe paclMpeHUe KXUAKOCTEH M TBEPABIX TeEJ, OOBEMHOE M JMHEHHOE
pacupenre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWMU YacTHUIl BEIIECTBA KaK MpHUYMHA
TEIJIOBOTO PaCIIMpEHUs Tell (Ha KAUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3zoBbIX Epexoaax.

YpaBHeHUE TEMI0BOTO OanaHca.

[ToBepxHocTHOe HaTskeHHe. Koad@uIMeHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanwmnsipueie siBneHud. JlaBiieHHe MO HCKPUBIEHHOW MNOBEPXHOCTBIO KHJIKOCTH.
®opmyiia Jlamaca.
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TexHuueckue YCTPOﬁCTBa M TCXHOJIOTHUYCCKUC IMPOUCCChI: X KUAKUC KpPUCTAJIIbI,
COBPCMCHHBIC MaTCpHaJIbl.

Llemoncmpayuu
Tennosoe pacmpeHue.
CBoiicTBa HACHIIIEHHBIX MTAPOB.
Kunenue. Kunenue npy nOHUKEHHOM JTaBJICHUM.
N3mepenue cuiibl TOBEPXHOCTHOTO HATSHKCHUS.
OnBITH ¢ MBUIBHBIMH INIEHKAMMU.
CMmauuBanue.
KanumnspHsie sBieHusl.
Moieny HEeHBIOTOHOBCKOM JKUIKOCTH.
CriocoObl M3MepeHus BIAKHOCTH.
UccnenoBanne HarpeBaHus U MIIABJICHUS KPUCTAINTIMYECKOTO BEIIECTRA.
Buasr nepopmarimii.
Hab6nronenue manbix aedopmarimii.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsl, NPAKMUKYM

N3ydyeHne 3akOHOMEPHOCTEN UCTIAPEHHUS JKUIKOCTEM.

N3mepenure yaenpHOM TEMIO0ThI IUIABICHUS JbA.

N3ydyeHne cBOMCTB HACHILIEHHBIX IIapOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3AyXa M OIIEHKa MAacChl IapoB
B [IOMEUICHHH.

N3mepenne kordduireHTa moBepXHOCTHOTO HATSHKCHHUS.

Nsmepenune monyns FOwnra.

HccnenoBanue 3aBUCUMOCTH JeOpMaliii PE3UHOBOTO 00pa3a OT MPUII0KEHHON
K HEMY CHJIBI.

Pa3znen 4. diiekTpoaMHAMHUKA
Tema 1. dnekmpuueckoe no.ie

DIeKTpU3almsi Tel U €€ TpOosABICHUA. ONEKTpUueckuil 3apsa. JBa Buga
IEKTPUYECKUX  3apsaoB.  [IpOBOMHMKM,  AMAJIEKTPUKM U ITOJIYNPOBOJHUKH.
DneMeHTapHbIN ANEKTPUUECKUH 3apsj. 3aKOH COXPAHEHUS MIEKTPUUECKOTO 3aps/a.

B3aumoneiictBue 3apanoB. Todeunsle 3apsanabl. 3akoH KyioHa.

DnekTpudeckoe noiie. Ero 7eicTBUE HA 3JIEKTPUUECKUE 3aPsIbI.

HanpsixénnocTs anextpudeckoro noist. [Ipoonsiii 3apsa. Jlunun Hanpssk€EHHOCTH
NIEKTPUYECKOro 1oJjsi. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh  DJIEKTPOCTATUYECKOTO  MOJA.  Pa3HOCTP  NOTEHUIHAIOB
u HanpspkeHue. [loTeHnmanbHas >SHeprus 3apsAna B IJIEKTPOCTATUYECKOM  IIOJIE.
[Torennman snexkrpocraTMdeckoro mnojisi. CBsA3b HANPSHKEHHOCTU NOJII U Pa3HOCTH
NOTEHIMANIOB  JJI1  3JEKTPOCTAaTHYEeCKOro mosst (Kak OJHOPOJHOTO, Tak |
HEOJIHOPOIHOTO).

[IpuHIMI CYNIEpNO3ULIMU IIEKTPUIECKUX TTOJIEH.
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ITone Ttoueunoro 3apsma. Ilone paBHOMepHO 3apsikeHHOM cdepbl. Ilose
pPaBHOMEpPHO 3apspDKeHHOro mo oObéMy 1apa. I[lone paBHOMEpHO 3apsHKEHHOU
OCCKOHEUHOM IUIOCKOCTH. KapTuHbI JWHUNA HAOpsHKEHHOCTH OTUX TOJeH U
SKBUIIOTCHIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOAHUKH B DJIEKTPOCTATUYECKOM TIOJIE. Y CIIOBUE PABHOBECHS 3aPs/I0B.

JIMAIIEKTPUKHU B 3JIEKTPOCTATHYECKOM ToJ€e. JluanekTpuyeckas NpOHUIaEMOCTh
BEILIECTBA.

Kongencatop. OJ€KTpOEMKOCTh KOHJEHCATOpa. OJIEKTPOEMKOCTh IJIOCKOIO
KOHJIEHCATOpaA.

[TapannenbHOe coenuHEHWE KOHAEHcCATOpoB. llocnenoBarensHOE CcOenMHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHJEHCATOopa.

JIBr>KeHHE 3apssKEHHOM YaCTUIBI B OJHOPOIHOM JIEKTPUYECKOM ITOJIE.

TexHuyeckne yCTpOHMCTBA H  TEXHOJOTHMYECKHME TMPOILECCHI:  BIIEKTPOCKOIL,
DIIEKTPOMETP,  DIEKTPOCTATHYECKas  3allliTa, 3a3eMJICHHE  JJIEKTPONpPHUOOpPOB,
KOHJIeHCATOphI, TeHepaTop Ban ne ['paada.

Llemoncmpayuu

Y CTpOMCTBO ¥ MPUHIIUIT IEUCTBHUSI AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE ABYX 3apSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reneparopa (Bau ge I'paada).

[IpOBOAHUKH B DIIEKTPUYECKOM MOJIE.

DneKTpocTaTUdecKast 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA IMOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB EKTPOEMKOCTH INIOCKOTO KOHIEHCATOpa OT IUIOIIA/IN [JIACTHUH,
PaCCTOSHUS MEXIY HUMH U TUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3IeKTPUUYECKOTO MO 3apsHKEHHOTO KOHJEHCATOpa.

3apsaka v pa3ps/iKa KOHJIECHCATOpa Yepe3 pe3UcTop.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, NPAKMUKYM

O1ueHka cujl B3aUMOJICUCTBUSA 3apsiKEHHBIX TEI.

Habntonenue npeBpallleHus 3HEPTUH 3apsSHKEHHOr0 KOHAEHCATOpa B SHEPIHIO
U3ITyYEHUS CBETOJIMO/IA.

N3yueHnue npoTekaHus TOKA B LIETIH, COAEPKAIIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIMAIOB (HAMPSHKEHUS) TIPU MOCJIEI0BATEILHOM
COEIMHEHHH KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHACHCATOPA Yepe3 pe3UCTOp.

Tema 2. Ilocmoannwlil 31eKmMpudecKuil moK
Cwna Toka. [TocTOSHHBIN TOK.

VYcnoBusl CyliecTBOBaHMs MOCTOSHHOTO 3JIEKTPUYECKOTO TOoKa. MICTOUHUKHM TOKa.
Hanpsoxenne U n DJIC 6.
3akoH Oma i1 ydacTKa LIeTH.
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DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh COMNPOTUBIICHUS OJHOPOAHOTO
NPOBOJAHMKA OT €ro JUIMHbI W IUIOMIAAW IIONEPEYHOTO CEYECHUSA. Y IEJIbHOE
COINIPOTHUBJIEHUE BEILIECTBA.

ITocnenoBaTenbHOE, MApaIETbHOE, CMENIAHHOE COEAUHEHNE TPOBOIHUKOB. Pacuér
pa3BeTBIEHHBIX dekTpuueckux uemnei. [Ipasuna Kupxroda.

Paborta anexTpuyeckoro Toka. 3akoH Jxoyns—JIeHma.

MOIIHOCT  3IEKTPUYECKOTO TOKAa.  TemioBass  MOIIHOCTb,  BBIAEIsSIEMAst
Ha PE3UCTOpE.

OJIC u BHyTpeHHEE CONPOTHUBJICHUE HCTOUYHHMKA TOKa. 3akoH Oma sl MOJHOMN
(3aMKHYTOMI) 3JIeKTpUYeCcKOi 1enu. MOIHOCTh UCTOYHUKA TOKA. KOpOTKOE 3aMbIKaHHE.

KonneHncaTop B enu noCTOSHHOTO TOKA.

TexHnyeckue ycTporucTBa M TEXHOJIOTHUYECKUE MMPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYMK DIIEKTPUIECKON SHEPTUH.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAPSIKEHUS.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS ISl PE3UCTOPA, JaMITbl
HaKaJIMBaHUS U CBETOAMO/A.

3aBUCUMOCTh COMTPOTUBIICHUS LIUIUHIPUYECKUX ITPOBOJHUKOB OT IJIMHBI, TIOIIAIN
MONEPEYHOr0 CEYEHUsI U MaTepuana.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSTHHOM
HaMpsKCHUHU.

[Ipsimoe nzmepenue D/IC. KopoTkoe 3aMbIkaHN€e rajJbBaHUYECKOIO 3JIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTHUBIICHUS.

Cnoco0sI coeTMHeHUsT ICTOYHUKOB Toka, DJIC GaTtapeii.

UccnenoBanue pa3HOCTH NOTEHIIMATIOB MEKTY MTOJIFOCAMU UCTOYHUKA TOKA OT CHUJIbI
TOKa B LICTH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaAKMUKyM

HccnenoBanne CMEMaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenne ynenbHOro COnpoTUBIICHUS IPOBOJHUKOB.

Hccenenoanue 3aBUCUMOCTY CUIIBI TOKA OT HAIIPSIKEHUS IS JIaMITbl HAKAJINBAHUS.

VYBenuueHue npejesna usMepeHus: ammnepmeTpa (BoJIbTMETPA).

N3mepenne 2/{C 1 BHyTpEHHETO CONPOTUBIIEHUS NCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoctr IJ[C TralbBaHUYECKOTO JJIEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIMAIIOB MEXKAY IMOJFOCAMU UCTOYHUKA TOKA OT CHJIBI
TOKa B IIEMH.

HccnenoBanue 3aBUCUMOCTH ITOJIE3HOM MOIITHOCTH UCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax

DeKTpUYecKasi MPOBOJUMOCTD PA3JIMYHBIX BEIIECTB. DIEKTPOHHAS IPOBOJUMOCTD
TBEPABIX METAIOB. 3aBUCUMOCTH CONPOTHUBJICHHUS METAUIOB OT TEMIIEpaTyphl.
CBepXnpoBOUMOCTb.

17



®denepanbHas pabouast mporpamma | Puszuka. 10—11 kmaccel (yriayO0aEHHBIN yPOBEHbD)

OnexkTpuueckuii TOK B BakyyMe. CBOWCTBa  3JJIEKTPOHHBIX  ITyYKOB.

[TomynpoBonuuku. COOCTBEHHAs ¥ IPUMECHAS IPOBOIUMOCTD IMOJTYITPOBOAHHKOB.
CaoiicTBa p—n-niepexoja. [lonynpoBoaHUKOBEIE TPHOOPHI.

ONEeKTpUYECKU TOK B AJIEKTPOJHUTAX. OJEKTPOJUTHUECKAsT JAUCCOLMAIIMS.
Onextponu3. 3akoHbl Papajest i IEKTPOIN3A.

OnexkTpuueckuil TOK B razax. CaMOCTOSTENbHBIH U HECAMOCTOATEIbHBIN pa3psi.
PaznuuHble TUITBI CAMOCTOSATENBLHOTO pa3psaa. Monnus. [Ina3ma.

TexHuyeckue ycTpolcTBa U MPAKTUYECKOE MPUMEHEHHUE: ra30pa3psaHble JaMIlbl,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYNPOBOJHUKOBBIE MPHOOPBI: TUOJ, TPAH3UCTODP,
doronmon, CBETOAMOA, TajdbBaHHWKA, pPaQUHUPOBAHUE MEIHW, BBIIUIABKA ATIOMUHMS,
3IIEKTPOHHASI MUKPOCKOTIHSL.

Jlemoncmpayuu
3aBUCHUMOCTB CONPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.
IIpoBOMMOCTB AJIEKTPOJIUTOB.
3akoHbI n1ekTpoau3a Papanes.
HckpoBoit pa3psia v IPOBOAUMOCTD BO3/1yXa.
CpaBHEHHE TPOBOJIUMOCTH METAJIIIOB U ITOJIYITPOBOJHUKOB.
OnHOCTOPOHHSIS MPOBOAUMOCTD THOAA.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomoi, NPAKMUKYM
HaOmronenue snekTpoausa.
N3mepenue 3apsiaa 0JHOBAICHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COITPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMITEPATYPHI.
CHsITHE BOJIBT-aMIIEPHOU XapaKTEPUCTUKH TUO/IA.

DuU3nYeCKUil MPAKTUKYM

CriocoObl M3MepeHus: (PU3NYECKUX BEIUYMH C HCIOJb30BAHHUEM AaHAJOTOBBIX U
HU(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTEINIbHBIE TOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEJIMYMH.
OueHka rpaHull MOrPeIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHM, MCCIEJOBAaHUN 3aBUCUMOCTEN (PU3MYECKHUX
BEJIMYMH, IPOBEpKAa MPEUIOKEHHbIX TUoTe3 (BbIOOp H3 paboT, ONUCAHHBIX
B TEMaTUYECKHX pasfeiax «YYeHUUYECKUH OHKCIIEPUMEHT, JabopaTopHble padoTHhl,
IPAKTUKYM» ).

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku yriyosn€HHoro ypoBHs B 10 Kjacce OCyIIECTBIISIETCS
C YYETOM coZiep KaTeNbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTHUKU, OMOJIOTHH,
XUMHH, Feorpaduu U TEXHOJIOTHH.

Meosicnpeomemnnvle NOHAMUA, CEA3AHHBLIE C U3YUEHUEM MEMO008 HAYUHO20
no3nanua: SABICHUE, HAy4HbIN (akT, runoTes3a, pusnueckas BeIUUMHA, 3aKOH, TEOpUS,
HAOJIIOJIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJENIb, WU3MEpPEHHUE, IOIPEHIHOCTH
U3MEPEHU, U3MEPUTENbHBIE TPUOOPHI, UG poBas 1adbopaTopusi.
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Mamemamuxa: Pemienne cuctembl ypaBHeHui. JIuneitHas ¢dyHKuus, mapadoda,
runepOosa, ux rpaguku 1 cBoiicTBa. TpuroHomerpuueckue GyHKIMHA: CHHYC, KOCUHYC,
TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOpsl U HUX
IIPOEKLIMM HA OCH KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonozus: MexaHuueckoe MABW)XKEHHE B KMBOM mpupojae, auddysus, ocmoc,
TEMJI0O00OMEH J>KUBBIX OpPraHMW3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaloUIeH cpeibl,
yTHIM3alus  OMOOPTaHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKH  «TEIUIOBON» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KaNWIUIAPHBIE SBICHUS B IMPUPOJE,
AIEKTPUUYECKUE SIBJICHUS B )KUBOW MPHUPOJE.

Xumusa: NUCKPETHOE CTPOCHHUE BELIECTBA, CTPOECHHUE aTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIPHAS] MAacCa, MOJIy4YEHNE HAHOMATEPUAJIOB, TEIJIOBBIE CBOMCTBA TBEPBIX
T€J, XKUAKOCTEW M Ta30B, JKUAKUE KPHUCTAJIbI, AJIEKTPUUYECKUE CBOMCTBA METAJUIOB,
AIEKTPOIUTUYECKAS AUCCOIUAIINS, TaJIbBAHUKA, JIEKTPOHHAS! MUKPOCKOTHSI.

T'eozpaghus: BnaxxHOCTb BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JIBXKEHHUI C MCHOJb30BAHHUEM MEXaHHU3MOB, YUET
CyXOro M >KHUJIKOTO TpPEHHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKIHUM (KPOHILITEWH,
pelieTyaTble KOHCTPYKIIMH), UCTIOJIb30BAHUE 3aKOHOB COXPAHECHUSI MEXAHUKHU B TEXHUKE
(rupockor, BOJIOMET U IPyTHE), IBUTATEIb BHYTPEHHETO CrOpaHusi, mapoBasi TypOUHa,
OBITOBOM  XOJIOAUJIBHUK, KOHAMWIIMOHEP, TEXHOJOTUU TIOJYYEHUS] COBPEMEHHBIX
MaTepraJIOB, B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUH, JJIEKTPOCTATHYECKAS
3allMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psAHbIEe JIaMIIbl, MTOJTYIPOBOIHUKOBBIE
npuOOpPHI, raJIbBaHUKA.

11 KJIACC

Pa3znen 4. DiekTpoauHaMuKa
Tema 4. Macnummnoe nose

B3auMoaencTBre MOCTOSIHHBIX MAarHUTOB M MPOBOAHUKOB C TOKOM. MarsHurtHoe
nosje. Bektop MarHUTHOW WHAYKUMU. [I[puHIMI Cynepno3uiu¥ MarHUTHBIX ITOJIEH.
JInHUY MarHUTHOW UHTYKIIAH.

MarnutHoe TmMoJie MPOBOJHHMKA C TOKOM (IIPSMOro MPOBOJHHUKA, KaTYIIKU
¥ KpyroBoro Butka). OmnsIT Dpcrena.

Cuna Amnepa, €€ HarpaBJI€HUE U MOYJIb.

Cuna JlopeHna, e€ HampaBiieHHE WM MOAYJb. [[BH>KEHME 3apsiKEHHOM YaCTHIIbI
B OJIHOPOJIHOM MarHUTHOM noJje. Pabora cunsl Jlopenna.

MaruutHoe none B Beuiectse. DeppoMarHeTuky, napa- u JUaMarHeTHKU.

TexHuyeckne yCTpOMCTBA M TEXHOJOTUYECKHUE TMPOILECChl: MPUMEHEHUE
MIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOABUTATEID
SIxo0u, yCKOpUTEIH 3JIEMEHTAPHBIX YACTHIL.

Jlemoncmpayuu
KapTtuna nuHMIl MHAYKIIMM MarHUTHOTO TOJISI MIOJIOCOBOTO M MOJKOBOOOPa3HOTO
TMOCTOSIHHBIX MarHUTOB.
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KapTuHa nuHMNA MarHUTHOM WHIAYKIMU TOJSL JJIWHHOTO NPSIMOTO MPOBOJHUKA U
3aMKHYTOI'O KOJIBLIEBOTO POBOIHUKA, KATYILIKH C TOKOM.

BzaumopernicTere AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenctBue cuibl JIOpeHIIa Ha MOHBI AJIEKTPOJIUTA.

HaOmronenue nBuKeHUs My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpyuHIMI JEHCTBUS DJICKTPOU3MEPUTEIIBHOTO MPHUOOpa MarHUTOIIEKTPUUECKOM
CHCTEMEBI.

Vuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi, NPAKMUKYM
HccnenoBanrue MaruiuTHOTO T10JIST TOCTOSTHHBIX MAarHUTOB.
HccnenoBanue CBONCTB (peppOMArHETHKOB.
HccnenoBanue AeHCTBUA MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM.
N3mepenue cuiibl Amiepa.
N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CUJIBI TOKA.
Ornpenenenrne MarHMTHOM MHYKIIMM HA OCHOBE M3MEPEHUsI CUIIbI AMIiepa.

Tema 5. dnekmpomaznumnan uHOYKYus

SIBrieHME IEKTPOMArHUTHOM MHAYKLIMH. [IOTOK BEKTOpa MarHMTHOM WHIYKIIVH.
OJIC wuHaykumu. 3akoH dJeKTpoMarHuTHOM wuHaykuuu Dapagesa. Buxpesoe
anekTpudeckoe noise. Toku Dyko.

OJIC uHAYKIMM B IPOBOJIHUKE, IBUKYIIEMCS B OJJHOPOJHOM MArHUTHOM MOJIE.

ITpaBuno Jlenua.

NupyktuBHocTh. KaTynika MHAYKTUBHOCTH B IIEMU MOCTOSIHHOTO TOKa. SIBieHUE
camouHaykiuu. JJ{C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUUecKkne yCTpOMCTBA M TEXHOJIOTUYECKHUE IMPOLECCHl: MHAYKIMOHHAS I1€Yb,
COJICHOM I, 3aIIUTa OT 3JEKTPU3ALIUU TEJ IPU ABUKEHUHU B MATHUTHOM T10JI€ 3€MJIH.

Llemoncmpayuu

HaGnronenue siBieHus 3JeKTPOMarHUTHOM MHAYKIUH.

Hccnenosanue 3aBucuMoctd DJ{C HHIYKIIUH OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
MOTOKa.

[IpaBuno Jlenua.

[Taienre MarauTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIMH.

Uccnenosanue 3aBucuMoctu JJ]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUSI CHIIbI
TOKa B LEIH.

Yuenuueckuii akcnepumenm, nabopamopmsvie pabomsl, NPaKmuKym
HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW HHAYKIUU.
Onpenenenve UHAYKIIUA BUXPEBOTO MArHUTHOTO TOJIS.
HccnenoBanue siBiIeHUS CAMOUHAYKIIHH.

CO6opka MoJIeH AIIEeKTPOMArHUTHOTO TeHepaTopa.
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Pa3nen 5. Kosie0anus ¥ BOJIHBI
Tema 1. Mexanuueckue Koebanus

KonebarensHas cuctema. CBoOOIHBIE KOJIEOaHMS.

'apmonnueckue konebanus. Kunemarnyeckoe W JMHAMUYECKOE OMHCAHUE.
DHEPreTUuecKoe ONUCaHWe (3aKOH COXpPAHCHHS MEXaHMYEeCKOW »sHepruu). BwiBox
JTUHAMUYECKOTO0 OMHUCAHUS TapMOHMYECKUX KOJICOAHMN M3 HX DHEPreTUYecKoro u
KHHEMAaTHYECKOI'0 OITMCaHHS.

Amvmmutyga u Qaza koneOanuil. CBs3b aMIUTUTYJbl KOJNEOAHUN HCXOTHOU
BEJIMUMHBI C aMITUTyAaMH1 KoJIeOaHUM €€ CKOPOCTH M YCKOPEHUS.

[lepuonq u wuyactora koseOanmii. Ilepron ManmbiX CBOOOJHBIX —KOJIeOAHMI
MaTreMaTU4ecKoro MasiTHuka. [lepuoa cBoOOHBIX KOJIEOaHHM MPYKUHHOTO MAsITHUKA.

[Tonarre o 3aTyxawmux KojiebaHusX. BbeiHyXaeHHbIE KojieOaHus. Pe3oHaHc.
PesonancHas kpuBas. BimmsHue 3aryxaHWss Ha BHJA  PE30HAHCHOM  KPHBOW.
ABTOKOICOaHHS.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOIECChl: METPOHOM, YaChl,
Kadelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu

3anuch K01e0aTEeIbHOTO BUKCHHS.

HaGmroneHne HE3aBUCMMOCTH IE€pHOJa MalblX KoOJeOaHWH TIpy3a Ha HUTH
OT aMIUTUTY/bI.

HccnenoBanue 3aTyxaromux KoJieOaHU U 3aBUCUMOCTH MEPHOa CBOOOIHBIX
KOJICOaHUI1 OT CONPOTUBIICHUS.

HccnenoBanue konebanuii rpy3a Ha MACCUBHOM MPYXKUHE C IENbI0 HOPMHUPOBAHUS
MPEACTABICHUI 00 UI€ATbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXPAHEHHUs PHEPTUU TP KOJIEOAHUAX Irpy3a Ha IIPYKUHE.

HccnenoBaHue BbIHYKIECHHBIX KOJIEOAHUH.

Habmronenue pezonanca.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol, RPAKMUKym
N3mepenue nepuojia CBOOOIHBIX KOJIEOaHUH HUTSHOTO U MPY>KUHHOTO MAsITHUKOB.
W3ydeHnne 3aKOHOB IBIKEHUS Tella B X0/1€ KoeOaHuil Ha yIpyroMm mojBece.
N3yuenne ABUKEHUSI HUTSHOTO MasiTHUKA.
[IpeoOpazoBaHue FHEPTUN B IPYKUHHOM MasITHUKE.
HccnenoBanue yObIBaHUSI aMIUTUTYAbI 3aTyXaIOMIMX KOJIEOaHUM.
HccnenoBanne BIHYKICHHBIX KOJICOAHUH.

Tema 2. InekmpomazHummnusle Ko1edanus

Koneb6arenbubiit KOHTYp. CBOOOIHBIE 3TIEKTPOMArHUTHBIE KOJIEOAHUS B UACAITBHOM
KojebarenbHOM KoHType. @opmyrna Tomcona. CBs3b aMITTUTY/IBI 3apsifa KOHIAEHCATOpa
C aMIUTHTYJION CHJIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpAaHEHHs SHEPTUH B UCaTbHOM KOJIeOaTEIbHOM KOHTYPE.

3aTyxarolume JIeKTPOMarHuTHhIC KoJieOaHusl. BIHYKIEHHBIE AJIEKTPOMArHUTHEIC
KOJIeOaHMUsI.
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ITepemMeHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYTHOE U JICHCTBYIOIIEE
3HAQYE€HHME CUJIbI TOKA U HAMPSKEHUS PU Pa3aIuyHon (popMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconnalbHbld TEPEMEHHBINM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B ILEMH CHUHYCOWJAIBHOTO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpskeHUN.

Uneansubiii  Tpanchopmatop. IlpousBoicTBo, mnepenaya U noTpeOseHHE
ANEKTPUYECKOUN JHEPTUH.

DKOJIOTUYECKHE PHUCKM TIPU  MPOMU3BOJACTBE  3JeKTposHepruu. KymnpTypa
VICTIOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHn4yeckne yCTporUCTBa U TEXHOJIOTHYECKNE MPOLECCHI: JIEKTPUIECKUM 3BOHOK,
re€HEepaTop MEPEMEHHOTO TOKA, JUHUHU 3JIEKTpOIiepeaay.

Jlemoncmpayuu

CB0OOHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYypa.

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

['eHepaTOp HE3aTyXaIOIUX NEKTPOMArHUTHBIX KOJICOAHUH.

Mopeinp 31eKTPOMAarHuTHOTO TeHEpaTopa.

BrIHyXIeHHbIE CHHYCOUJAIbHbIE KOJIEOaHNUI.

Pe3ucTop, kaTyiika HHIYKTUBHOCTH U KOHAEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pe3oHanc mpu  MOCIENOBATENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyUIKU
MHJIYKTUBHOCTH U KOHAEHCATOpa.

Y cTpolCTBO M MPUHIUI IEUCTBUS TpaHchopmaTopa.

Mopenb TMHUY 3JIEKTPOIEepeaaUU.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol, RPAKMUKYM

Nzyuenue tpanchopmaropa.

HccnenoBanre MEPEeMEHHOTO TOKa depe3 TOCIEIOBATEIbHO COCTUHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

Habmtoienue 31eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUNHbIE GOIHbL

MexaHnuecKHue BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepedynsie u mpoaoIbHbIE
BOJIHBL. [lepnos, CKOpocTh pacipocTpaHeHus U JuIMHa BOJIHBI. CBOKCTBA MEXaHUYECKHUX
BOJIH: OTpakeHue, pejomiieHue, nurepdepeHius u gudpakiusi.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpss3HEHUE OKPYIKAIOLIEN CPEBI.

ONEeKTPOMAarHUTHBIE BOJHBL. YCJIOBHUS H3JIy4EHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3auMHas OpHEHTALMS BEKTOPOB £, B, v B 2IEKTPOMATHUTHO BOJIHE.

CBoiicTBa 3EKTPOMATHUTHBIX BOJIH: OTPaKE€HUE, MPEJTOMIICHHE, NOJISPU3ALINS,
uHTepdepeHus u Tudpaxius.
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[IIkana »JIEKTPOMAarHUTHBIX BOJH. IIpHMeEHEHHE 3IEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

IIprHIMIBI paguoCBsA3U U TeNeBUACHU. Pagnonokanus.

DIEeKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, pajap, paAuoONpUEMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBU-meus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIUIIMHE.

Llemoncmpayuu

OObpazoBaHue U pacrpoCcTpaHEHHE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomnieecst Te€10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habutoienue otpakeHus U NpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Habmonenue nunrepdpepenunu u 1udpakiiui MEXaHHUYeCKUX BOJIH.

AKyCTHUECKHMI PE30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro IpUMEHEHHE.

Habmtonenue cBsi3u TPOMKOCTH 3BYKA M BBICOTHI TOHA C aMILTUTYJOM U 4aCTOTOMN
KOJIeOaHUI.

HccnenoBaHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHHE,
noJsipu3anys, 1udpakuus, uHTepdepeHIHs.

O6HapyxeHue nHOPaKpacHOTO U YIAbTPa()HUOIETOBOTO U3ITYyUEHUM.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKMUKyM
N3yyeHnue napaMeTpoB 3ByKOBOM BOJIHBI.
N3yuyeHue pacnpoCTpaHEeHHUsI 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuxa

[IpsiMosIMHEHOE pacpOCTPAaHEHWE CBETA B OJHOPOIHOM cpexe. Jlyu cBera.
To4YeyHbIN UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbl OTpakeHus cBeTa. llocTpoeHue u300paxeHMit
B TUIOCKOM 3epkaie. Cepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOTIOTHBIN TOKAa3aTelb
npesiomyieHus. OTHOCUTEINBHBIN MOKa3aTeNb pesoMieHus. [locToSHCTBO 4acTOThI CBETA
Y COOTHOUIEHWE JUIMH BOJIH MPH MEPEX0/I€ MOHOXPOMATHYECKOTO CBETA YEPE3 T'PAHULLY
paszeina IByX ONTHYECKUX CPEN.

Xona mydeit B mpusme. [lucnepcus cera. CroxkHblil cocTaB Oesnoro cBeta. L[Ber.

Ilonmnoe BHyTpeHHee oTpaxkeHue. lIpenenbHBIM yrojg MOJHOrO BHYTPEHHETO
OTpPaKEHHSI.

Cobuparomue U paccenBaroniye JuH3bl. ToHkas nauH3a. DokycHOe paccTosHuEe U
ONTHYECKass Cuja TOHKOM JHMH3bl.  3aBUCUMOCTh  (POKYCHOTO  PACCTOSIHUS
TOHKOM c(epudyeckord JHUH3bI OT €€ TEOMETPUM M OTHOCHUTEIBHOI'O IOKa3aTels
MPEIIOMIICHHUSL.

dopmyJia TOHKOM JIMH3bI. Y BEJIMUYECHUE, TABAEMOE JIMH30M.
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Xon Jyda, TPOLIEAIIEr0o JWH3Y MOJ MNPOU3BOJBHBIM YIVIOM K €€ TIJaBHOU
onTuueckoit ocu. [loctpoenre n300pakeHnit TOUKHU U OTpE3Ka MPSIMOM B COOMpPAIOLIUX U
paccenBaOIIMX JUH3aX U UX CUCTEMaX.

Ontuueckue npubopsl. Paspemaromas crnocoOHOcTh. [7Ma3 kak omnrTuyeckas
cucrema.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBast ontuka. UnaTepdepenius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBHS
HAOJIOICHUST MAaKCUMYMOB U MHUHMMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX
KOT'€PEHTHBIX UCTOYHUKOB. [IprMepbl Kaccuueckux UHTEP(HEPEHIMOHHBIX CXEM.

Judpakuus ceta. Judpakmmonnas pemérka. YcaoBue HaOIIONCHHS TIABHBIX
MaKCHUMYMOB TP MaJICHUH MOHOXPOMATHYECKOTO CBETa HA TU(PAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHn4eckre yCTpoMCTBa U TEXHOJOTUYECKUE MPOLECChl: OUKH, JyNa, MIEPUCKOIL,
dboToanmapaT, MHKPOCKOI, TPOCKIMOHHBIA amnmapaT, TMPOCBETIICHHE OITHKH,
BOJIOKOHHAs OINTHUKA, TU(PaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenoMiIeHuUs CBETA.

Hab6nronenue moaHoro BHyTpEeHHETO OTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanne xo/la CBETOBBIX MYYKOB Y€pe3 IMJIOCKOMAPAUICNIbHYIO MJIACTUHY U
IPU3MY.

HccnenoBanue CBOWCTB M300paKEHUN B JIMH3AX.

Mogenn MUKpockomna, TeJIeCKOoIa.

HaOmronenue unrepdepeHiiuu cBeTa.

Hab6nronenue BeTOB TOHKHUX TJIEHOK.

Hab6nronenue nudpakium ceeta.

N3yuenune nudpakiinOHHON PEmETKH.

Hab6nronenue nudpakiimiOHHOTO CIEKTpA.

HaOmronenue nucnepcuu cBera.

Ha6nronenue nonsipusanuu cBeTa.

[IpumeHeHune NOISIPOUIOB AJIsl U3YYCHUSI MEXaHUUECKUX HANPSHKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, RPAKMUKYM

N3mepenue mokazaTelns MpeoMIIeHUS CTEKJIA.

HccnenoBanue 3aBUCHUMOCTH (DOKYCHOTO PACCTOSIHUS OT BeIIecTBa (Ha MpUMeEpe
KUJIKUX JIMH3).

N3mepenne poKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[Tomy4yenue n300pakeHUs1 B CUCTEME U3 TIJIOCKOTO 3epKajia U JTUH3HI.

[Tomydyenue n300paXkeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpyHnpoBaHue TEIeCKOMMUECKIX CUCTEM.

Hab6nronenue nudpakiuu, uarepdepeHIum 1 noaspu3aliy CBeTa.
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N3ydenne nousipuzanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU AUIIICKTPHUKA.

N3yuenne naTEpPEPEHITNN JIA3EPHOTO U3TyUYCHUS HA IBYX MIEISX.

Habmonenue nucnepcum.

Hab6nronenue u uccienoanue AuppakiiuOHHOTO CIIEKTpA.

N3mepenune 1inrHbI CBETOBOW BOJIHBI.

[TonydyeHue crekTpa H3Iy4YeHHUS CBETOAMOAA MPU TOMOIIU TU(PAKIIMOHHOM
PEIIETKU.

Paznen 6. OcHOBBI ClIEIMATILHOM TEOPUM OTHOCUTEILHOCTH

['paHnupl TPUMEHUMOCTH KJIACCUYECKOW MexaHuKHW. llocTynmarel crenuanbHOM
TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBai. I[IpeoOpazoBanus Jlopenma. YcioBue
NPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHU U
COKpAIlECHUE JIJTUHBI.

DHEpPrusi U UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBsi3b MacChl C SHEPTUEH U UMITYJICOM PEJISITUBUCTCKON YaCTUI[bI. DHEPTHUSI TOKOSI.

TexHn4eckrue YCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIYTHUKOBBIC
MPUEMHUKHN, YCKOPUTEU 3aPSKEHHBIX YaCTULL.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM
Omnpenenenne UMIyJIbCa U DHEPTHH PENATUBUCTCKUX YacTull (mo ¢oTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka
Tema 1. Kopnyckyaapno-6011060i1i 0yanuzm

PaBHOBecHOE TEIIOBOE M3NydYeHUE (M3TydeHUuEe aOCOJIOTHO YE€PHOTO Tema). 3aKOH
cMmenieHus Buna. ['unoresa Ilnanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIEC POTOHA.

dororpdexr. Omwbitet A.I'. CronetoBa. 3akonbl GoTodpdekra. YpaBHEeHUE
Oiiamrerina 11 pororddexra. «Kpacnas rpanumay Goroaddekra.

JlaBnenue cBera (B 4YaCTHOCTH, JABJIEHUE CBETAa HA aOCOJIOTHO MOTJIOMIAIOILYIO U
a0CoOJIIOTHO OoTpaxkarolyto moBepxHocts). OnbiTel [1.H. JleGenena.

BosHoBbIE cBolicTBa yactun. Bosmbel ne bponnsa. lnuHa BonHbl ne bpounna u
pa3Mepbl 00acTH JIOKaIM3alUMu JABWXKYIIEHCs dvacTuilbl. KopycKyssipHO-BOJHOBOM
nyanusMm. Judpakius 21eKTpOHOB Ha KpUCTaILIaX.

Crnenudpuka wusmepeHuii B Mukpomupe. COOTHOLIEHUS HEOMpPeaeIEHHOCTEH
I'efizenbepra.

TexHnuueckue yCTpOHMCTBA M TEXHOJOTUYECKHE TMPOLIECCHI:  CIEKTPOMETD,
¢doTorneMeHT, (HOTOIATINK, TYHHEIBbHBIM MUKPOCKOII, COJTHEUHast 0aTtapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C ITIMHKOBOM TUIACTUHOM.

Uccnenosanue 3akoHOB BHelHEro Gpororddekra.

UccnenoBanue 3aBUCUMOCTH COTIPOTUBJICHUS MOJIyIIPOBOHUKOB
OT OCBEILLIEHHOCTH.
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CBeToauo.
Conneynas Oatapes.

Vuenuueckuii sxcnepumenm, 1a6opamopmvlie pabomol, NPAKmMuKym
HccnenoBanue poropesnucropa.
N3mepenne nmocrosiaHoM [lnanka Ha ocHOBe uccienoBanus Gporodrddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 CBETOAMO/ OT HANPSKCHUS.

Tema 2. Duzuxka amoma

OneITel MO HCCAEAOBAaHUIO CTPOEHMs aroma. IlmaHerapHas MoJenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u moriomeHue (OTOHOB MPH IMEPEXOAE aroma
C OJIHOTO YPOBHSI DHEPTUH HA IPYTOM.

Bunbl ciektpoB. CekTp ypOBHEHN 3HEPTHH aTOMa BOJIOPOAA.

CrioHTaHHOE U BBIHYK/ICHHOE U3JTydyeHHe cBeTa. Jlazep.

TeXHUYECKHE YCTPOMCTBA U TEXHOJOTUYECKUE ITPOLIECCHI: CIIEKTPAJIbHBIM aHAIU3
(CeKTpOCKoOI), 1a3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu
Mopnuens onsita Pesepdopra.
Habmoienne nuHeuaThiX CIIEeKTPOB.
Y CTPOMCTBO U IEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTHII.
OnpeneneHre AJIMHBI BOJIHBI JIA3EPHOTO U3TyYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopisie pabomsl, NPaKmuKym

Hab6nronenue nuaeiyaToro CriekTpa.

HccnegoBanne cnekTpa pa3pekKEHHOTO AaTOMApHOrO BOJOPOAAa W HU3MEPEHHUE
noctosiHHon Punbepra.

Tema 3. Duzuka amomnoz2o A0pa u r1eMeHmMapHLIX YacCmuy,

Hyxnonnas monens siapa ['eitzen6epra—Banenko. 3apsia sapa. MaccoBoe 4ucio
anpa. 30tomnsl.

PanuoaktuBHOCTh. Ajb(a-pacnaa. DNEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacmaj.
I'amma-n3nyuenue.

3aKOH paJIMOAKTUBHOIrO pacnaaa. PannoaktuBHbie M30TOMNBI B ipupoae. CBoiicTBa
VOHU3UPYIOUIETO W3JIy4eHMs. BinsHuME pagnoakTHBHOCTHM HA JKHBBIE OPraHU3MBI.
EctectBennslii pon nzmyuenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sjipe. Saepubie cuibl. Jle@exT macchl ajpa.

Anepubie peakuuu. [lenenwe u cuute3 sjaep. SAnepubie peaktopbl. [IpoGiemsl
YIPABJISIEMOT0 TEPMOSAEPHOTO CHHTE3a. DKOJIOTMYECKUE aCHEKThl Pa3BUTHUS SACPHOU
DHEPIreTUKH.

Mertoabl perucrpauuu u HCCIIEIOBAHUS AIEMEHTAPHBIX YacTULL.

OyHaaMEHTaIbHbIE B3aUMOJICUCTBUS. bapuoOHbI, ME30HBI U JIENTOHBL.
[TpencraBnenne o CtanaapTHOM Moaenu. KBapK-TriltoOHHas MOAEIb aJpOHOB.
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®dusuka 3a npeaenamu CtanaapTHON Mojenu. TémHas maTtepusi 1 TEMHas SHEPTHUSL.

EnuncTBO pu3nyeckoil KapTUHBI MUPA.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, TepMOSIEPHbIA peakTop, aToMHas OomMOa, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Vuenuueckuui sxcnepumenm, nabopamopHuie pabomsi, NPAKMuKym
HccnenoBanue TpeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).
HccnenoBanue painoakTUBHOTO (hOHA C UCTIOIB30BAaHUEM JO3UMETPA.
N3ydenue noraomieHus: 6eTa-4acTUll aTlOMUHUEM.

Pa3nen 8. DineMeHTHI aCTPOHOMMH U aCTPOPU3UKHU

Otanbl pa3BUTHSL acTpoHOMUHU. [IpukiiamHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHoMuu. [[puMeHMMOCTh 3aKOHOB PU3UKH J1J1s1 O0BICHEHUS PUPOJIBI KOCMUYECKUX
00BEKTOB.

Metoabl aCTPOHOMHYECKUX UcclieoBaHUul. COBpEMEHHBIE ONTUYECKHUE TEIECKOIIHI,
PaaNOTENECKOIIbI, BHEATMOC(EpHAst aCTPOHOMHMUSI.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. ConmHeuHast akTUBHOCTh. McTounuk 3Heprun CoyiHIla U 3BE3.

3BE3bI, UX OCHOBHBIC XapaKTepUCTUKU. Jluarpamma «CHEKTpalibHBIA KJlacCc —
CBETUMOCTHY». 3BE3/IbI TJIABHOW TMOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISI 3BE3]l TIIABHOW MOCJIEAOBATEIILHOCTA. BHYTpEeHHEE CTpOeHHE 3BE3.
CoBpeMeHHbIE MPEJCTABICHUS O TPOUCXOXKAECHUN U 3BotonnK CoMHIA U 3BE3/. DTarbl
YKU3HU 3BE3I.

Mueunsbiii [Tyt — Hama ["anaktuka. [Tonoxenue u aeuxxenue ComnHiia B ['aakTuke.
Tunbl ranakTuk. Pagroranaktuku u kBasapbl. UEpHbBIE ObIPHI B siApax rajakTHUK.

Bcenennas. Pacumiupenue Bceenennoi. 3akon Xa06na. Paz0eranue rajiakTHK.
Teopus bosbioro B3psiBa. PETUKTOBOE U3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoil. MetaraiakTuka.

Hepeménnnie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue nabnooenus
HabGmionenus 3BE3nHOrO HeOa HEBOOPYKEHHBIM TIJIa30M C HCIHOJIb30BaHHEM
KOMIIBIOTEPHBIX TMPWIOKEHUH ISl OMPEIEICHUS TMOJIOKEHUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE c0o3Be31s1 CeBEpHOro NOJyIIApUs U IPKUE 3BE3/BI.
Hab6ntonenus B teneckon JIyHbl, MilaHeT, TYMAHHOCTEN U 3BE3AHBIX CKOTJICHUU.

Pu3nyecKuil NPAKTUKYM

Crioco06bl m3MepeHuss (PU3NYECKUX BEIUYMH C KCIOJH30BAHMEM AHAJIOTOBBIX M
IU(POBBIX HU3MEPUTETHHBIX MPUOOPOB M KOMMBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHUH (PU3NYECKUX BEIHUYUH.
OneHka rpaHull MOrPEIIHOCTEH.

[IpoBeneHNE KOCBEHHBIX M3MEPEHHM, MCCICIOBAHUN 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH, MPOBEpKa MPENIOKEHHBIX TUMoTe3 (BbIOOp M3 pabOT, OMUCAHHBIX
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B TEMAaTHUUYECKHUX pa3jenax «YUEHUYECKHH SKCIEpUMEHT, JabopaTopHble padOThl,
IPAKTUKYM» ).

O6o01maronee NOBTOPEeHUE

OO6o0mmenrne u cucTeMaTuzalus COJAEpXKaHUS pa3AesoB Kypca «MexaHuKay,
«Monexkynsipras ¢u3NKa U TEPMOJUHAMHKAY», «DIEKTpoanHamuka», «Komebanus u
BOJIHBI», «OCHOBBI CHEIUAIBLHOM TEOPUU OTHOCUTENBHOCTU», «KBaHTOBas (uznkay,
«DNEeMEHTBI aCTPOHOMUU U aCTPODUBHKI.

Ponp pu3uku u acTpoHOMUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOU, COUATTLHON 1
THYECKOH cpepax NeATEIbHOCTH YeNOBEKa, POJb U MECTO (PU3MKU U aCTPOHOMHUU
B COBPEMEHHOW  HAYYHOM KapTUHE  MHpa, 3HAYEHUE  ONMUCATEIIbHOM,
CUCTEMAaTHU3HUPYIOIIEeH, OOBSICHUTEIHLHOW M MPOTHOCTHYECKONW (PYHKIMHA (U3NIECKOM
TEOpHUH, PoJib (U3NYECKOU TEOpUH B (POPMHUPOBAHUU MPEJCTABICHUN O (DU3NUYECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KApTUHBI MHUpAa B OOIIEM PsIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca (usuku yrinyOonéHHoro ypoBHsi B 11 kiacce ocyuiecTBisieTcs
C YYETOM COJIep KATEIbHBIX MEKIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKH, OUOJIOTHH,
XUMUH, reorpaduu 1 TEXHOJIOTHH.

Meosicnpeomemnvle nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO0068 HAYUHO20
NnO3HaHUA: SBIICHUE, HAYYHBIN (DaKT, TUIIOTE3a, (PU3NUECKAsl BEIUUNHA, 3aKOH, TEOpUS,
HaOJIOICHUE, OSKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, U3MEpPEHUE, MOTPEIIHOCTU
U3MEpPEHU, U3MEPUTENbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: Pemienue cuctemsl ypaBHeHUH. TpuronomeTpuiyeckue QyHKIHH:
CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOMKIECTBO.
BekTopbl M HMX NPOEKUMH HAa OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB. lIpon3BomHbIe
aneMeHTapHbIX QyHkimi. [Ipu3Haku nomooust TpEeyroabHUKOB, ONPEACICHHUE MII0IATN
IUIOCKUX (PUTyp U 00BEMa Ted.

Buonozua: snekTpuyeckue sIBJICHUS B )KUBOM PUPOJIE, KOJIeOATEIbHBIC TBUKCHHUS
B JKMBOM IIPUPOJIEC, SKOJIOTMYECKHE PHUCKA TPU TPOU3BOACTBE DIECKTPOIHEPIHUH,
AJIIEKTPOMATrHUTHOE 3arpsi3HEHHUE OKPYKAroWEH Cpeabl, YIbTPa3ByKOBas JIHArHOCTHKA
B MEJUIIMHE, ONITUYECKUE SIBJICHUS B KUBOUM MPUPOJIE.

Xumus: CTpPOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAS CTPYKTypa TBEPABIX TEI,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

Teozpagpus: mMarHuTHBIE NOJIIOCA 3€MJIM, 3aJI€KU MArHUTHBIX pyJ, QOoTOoChEMKA
3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusn:  TPUMEHEHHWE  TIOCTOSIHHBIX ~ MAarHUTOB,  JJEKTPOMATHHUTOB,
ANIEKTpOABUraTENb SIKOOHU, FeHepaTop MEePEMEHHOT0 TOKa, MHAYKIIMOHHAS Me4b, JIUHUU
AJIEKTpOIIepeaay, 3JIEKTPOJIBHUraTelb, pagap, paguoONpUEMHHK, TEJIEBU30P, AHTECHHA,
tenedon, CBU-neunb, ynpTpa3ByKkoBas JUarHOCTHKA B TEXHUKE, MPOEKIIMOHHBIN anmnapar,
BOJIOKOHHAsl ONTHKa, COJHEYHas Oarapesi, CIYTHUKOBbIE NPUEMHUKH, sAepHast
DHEPIreTUKA U DKOJIOTMYECKHUE ACTIEKTHI €€ Pa3BUTHS.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHoro mnpeamera «Duzuka» TOTKHBI
OTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalIIMXCA  PYKOBOJACTBOBATHCS
chOpMHPOBAHHONW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAINH, TO3UTHUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
LEHHOCTSIM POCCUHCKOrO0 O0OIIecTBa, PaCHIMPEHUE KU3HEHHOIO OIbITa W OIbITa
JESITENTPHOCTH B IPOLIECCE pEeATM3alMi OCHOBHBIX HAIPABJICHUNW BOCIHUTATEIbHOU
NEATEIIBHOCTH, B TOM YHCJIE B YAaCTH:

1) rpa:xaaHcKoro BOCIMTAHUSA:

C()OPMUPOBAHHOCTh T'PAKAAHCKOW TO3UIMH OOY4YaroIIEerocs Kak aKTUBHOTIO
¥ OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBa;

IIPUHATHE TPaJULIHOHHBIX 00I1eYeI0BEUECKUX I'YMaHUCTUYECKUX
U JIEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO [EATEIIBHOCTh B HHTEPECAX TIPAKTAHCKOIO
oOILIECTBa, y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEIbLHOM OpraHu3aluy;

YMEHHE B3aUMOJECHCTBOBAThH C COL[MAJIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEILHOCTH;

2) NaATPHOTHYECKOI0 BOCTIMTAHUSA:
c(hOpPMHUPOBAHHOCTh POCCUUCKON IPaKIaHCKON UEHTUIHOCTH, TATPUOTU3MA;
LICHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTH/KECHHAM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMi0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI W IIEHHOCTH, B TOM YHCJE
B JICATEIIBHOCTH YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3cTEeTU4eCKOro BOCIIMTAHUSA:
ACTETUYECKOE OTHOIIICHNE K MHUPY, BKIIFOYasl ACTETUKY HAyYHOTO TBOPUYESCTRA,
npucyuero (U3NYECKoil HayKe;

5) TpyaoBOro BOCIMTAHUSA:

UHTEpPEC K pa3iuyHbIM cepaM NpodecCHOHATBHON AESITEIbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEpPLIATh OCO3HAHHBINA BHIOOP Oyaymiei
npogeccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TUIaHBI;
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TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 001aCTH (PU3UKHU
Ha NMPOTSHXKEHUH BCEU )KU3HU;

6) 3K0JIOrHYeCcKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0OCO3HAHUE ITI00AILHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBJICHUE AEUCTBUN B OKPYXKAIOLIEH CPEAE HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA,

Pacmmpenue onbiTa A€ATEIbHOCTH 3KOJIOIMYECKON HANpPaBIEHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 1O (PU3BUKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NYECKON HAYKH;

OCO3HAaHWE LEHHOCTH HAay4YHOW NIEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHS
(U3MKM  OCYIIECTBIATH  IPOEKTHYHD U HCCIENOBATEIbCKYIO  JI€ATEIbHOCTD
UHIAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE HelCTBUS
Ba3oBble Jornuyeckue aeicTBUSA:

CaMOCTOSTENbHO (OPMYIHPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

OTIPEICIIATH IIEJIN ACSITEIbHOCTH, 33]1aBaTh MApaMeTPhl U KPUTEPUU UX TIOCTIKCHHUS,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TMPOTHBOPEUYHUS B PACCMATPUBAEMBIX (DHU3HUECKUX
SIBIICHUSX;

pa3pabarbiBaTh IUIAH pELICHUS NTPOOJEMbl C Y4€TOM aHAIU3a WMEIOIINXCS
MaTepHabHBIX U HEMAaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTAaTOB
1eJIsIM, OLICHUBATh PUCKHU TIOCIIEJCTBUN JEATEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHSX PEATbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBbIe ucciiegoBarejabcKye AeCTBUA:

BJIQJICTh HAy4YHOW TEPMHUHOJOTHEH, KIIOYEBbIMU TIOHIATHUAMHU W METOJaMH
buznueckoil HayKu;

BJIQJICTh HABBIKAMH Y4EOHO-HCCIIEOBATEIIBCKONM W TMPOCKTHON JeATEIHHOCTH
B 001acTu (DU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY IIOHMCKY
METOJIOB PEIICHUS 3a/1a4 PU3HUUECKOTO COACPKaHUsl, TPUMEHEHUIO PA3JIMUHBIX METO/IOB
MMO3HAHUS,

BJIAJICTh BHUJAMHU JICSTEIBHOCTH MO TOJIYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETANH, TPEOOPA30BAHUIO Y IPUMEHEHHIO B PA3UYHBIX yUCOHBIX CUTYaIHsX,
B TOM YHCJI€ TIPU CO3J]aHUU YYEOHBIX ITPOEKTOB B 00J1aCTH (DU3UKHU;
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BBISBIISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJH3UpOBaTh 33/1a4y, BbIIBUTaTh
TUINoTe3y e€ pelieHus, HaXoIUTh AprYMEHTHI JJIsl JI0Ka3aTeNIbCTBA CBOUX YTBEPKICHUH,
3aaBaTh MapaMeTpbl U KPUTEPUH PEILICHHS,;

aHAJIM3UPOBATh TMOJYUYEHHBIE B XOJI€ PEIICHHUs 3a/ayll pe3yibTaTbl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh ©  (OpPMYyIUpOBaTh COOCTBEHHBIE 3amaydl B  00pa3oBaTEIbHOU
JeSITeIbHOCTH, B TOM YHCJIE IPU U3yYEHUH (PU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHOOPETEHHBIN OTIbIT;

yMETh MEPEHOCUTh 3HaHUs 1O (QuU3MKe B  MPAKTUYECKYyI0  00JacTb
KU3HEACSATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJICH, TIpEIJIaraTh OpUTHHAJIbHBIC MTOIXOAbI U PEILICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ unopmanueii:

BJAQ/JIeTh HABbIKAMU TOJNyYyeHUs HHGPopMauuu (U3MUECKOTO  COJEp KaHUs
U3 HCTOYHMKOB pa3HBIX THUIOB, CAMOCTOSITENIbBHO OCYIIECTBISTh IOUCK, aHalu3,
CUCTEMATHU3ALIMI0 M HWHTEpHpeTaluio HHGOpMAIMK Pa3IMYHbIX BUIOB U (opm
Ipe/ICTaBICHHUS;

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIb30BaTh CPEACTBAa MH(OPMALMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJOTMH
B pEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX MW  OpraHM3allMOHHBIX 3a]ad
c coOmogeHueM TpeOOBaHUM APrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX U JTUYECKUX HOPM, HOPM HH(OPMaLUOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpKaHHS B Pa3IMYHBIX (opMmaTax c y4€ToMm
Ha3HAuY€HUs HMHPOpPMALMU WU LEJIEBOM ayJIUTOPHUH, BBIOMpas ONTHUMAIbHYIO (QopMy
IPEICTABIICHUS U BU3YyAIM3ALUU.

KoMMyHHKaTMBHbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiCTBUSA:

OCYIIECTBJIATH OOIIEHNEe HA YPOKax (M3UKH U BO BHE-YPOUHOU ACATEIHHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYaIMd U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO M JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTIOJI30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIAUBUIYabHON pabOThI;

BBIOWPATh TEMATHKY M METOBI COBMECTHBIX JEHCTBUH C y4ETOM OOIINX HHTEPECOB,
Y BO3MOKHOCTEM Ka)XJOT0 YJICHA KOJJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH
JEUCTBUA 110 €€ JOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACIIPEACIIATH POJIU C YUETOM
MHEHUN Y9aCTHHKOB, 00OCYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOET0 BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMiA
pPE3yNBTAT MO pa3pabOTaHHBIM KPUTEPUSIM;
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npeaaratb  HOBBIE IIPOEKTHI, OLICHUBATh MACU C IO3ULUU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOU 3HAYNMOCTH;

OCYILECTBIIATH ITIO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CUTyalUsX,
IPOSIBIISITH TBOPUECTBO M BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHble yHHBepPCaJbHble Y4eOHbIe JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATEIbHYIO JI€ATEIBHOCTh B  00JIaCTH
(U3UKN U AaCTPOHOMUM, BBISBIISATH IIPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELICHUs PACUYETHBIX M KAa4eCTBEHHBIX 3a]1ad,
IUIAH  BBINOJHEHMSI IPAKTUYECKOW pPabOThl € y4€TOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYallMsIM;

pacivpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JeN1aTh OCO3HAHHBINM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTD
3a pEILICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO APYIUIIUU B 00JIACTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCHUTh KOPPEKTHUBBI B JIEATEIHHOCTH,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIJIETh HABbIKAMHU [MO3HABATENbHOU pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMbBIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH ISl OLEHKH CUTYyallud, BIOOpAa BEPHOTO
pEIIeHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 0 UX CHIKEHUIO;

MIPUHAMATh MOTHUBBI U ApTYMEHTHI IPYTHX MPHU aHAIHU3€E PE3YIbTaTOB I€ATEIHHOCTH;

MPUHUMATD ce0sl, TOHUMAs CBOM HEIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX MPU aHAIHU3E PE3YIbTATOB ICITEILHOCTH,

MPU3HABAaTh CBOE MPABO U MPABO APYIHX HA OLIMOKH.

B mnpormecce NOCTHXKEHHS JIMYHOCTHBIX pPE3YJbTaTOB OCBOEHUS MPOTPaMMbl
1o pU3MKE 151 YPOBHS CPETHETO 00IIero 00pa3oBaHus y 00y4aromuXcsi COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMeENNeKM, TIPEANoaralouuil cOpMUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJIETh HANPABIICHUS pa3BUTUSI COOCTBEHHON 3MOLIMOHATILHOM cepbl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpPETyJIMpPOBaHMs, BKIIOYAIOLIEIO0 CAMOKOHTPOJb, YMEHHME NPUHUMATH
OTBETCTBEHHOCTbH 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJallITUPOBATHCS K AMOLMOHAIBHBIM
U3MEHEHUSIM U TPOSIBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIIMHU, BKJIIOYAIOIIEH CTPEMJIEHUE K JAOCTHKECHHUIO LEIH HU
yCIieXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHME JAEHCTBOBAaTh, MCXOIsl M3 CBOMX
BO3MOKHOCTEM;

SMITATUM, BKJIIOYAIONIEH CHOCOOHOCTh ITOHMMAThL SMOLMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIICCTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COIIEPEKUBAHMIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH BBICTpaWBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

ITPEAMETHBIE PE3YJIBTATBI

K koH1y o0ydenus B 10 kiaacce npeMeTHbIE pe3yJbTaThl HA YTIyOJIEHHOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00yJaIOLIUXCsl YMEHUH:

NOHUMATh POJib (PU3UKH B SKOHOMHUYECKOHM, TEXHOJIOTMYECKOW, IKOJIOTHYECKOM,
COLIMAJIbHOW M 3THUYECKOM cdepax AesTeNbHOCTH YEeIOBEKa, POJb U MECTO (DU3HKHU
B COBPEMEHHOW  HAy4YHOM  KapTUHE  MUpa, 3HAYECHUE OIKACATEIIbHOM,
CHUCTEMaTU3UPYIOIIEH, OOBSCHUTEIBPHOM W MPOTHOCTUYECKOW (QyHKuIMM (uzndeckoit
TEOPUU — MEXAHUKH, MOJIEKYJSIPHOM (PU3UKU M TEPMOJUHAMHKH, POJb (PU3NUECKOU
TEOpUH B POPMUPOBAHUU MPEJICTABICHUN O PU3NYECKON KApTUHE MUPA;

pa3inyaTh YCJIOBUS NPUMEHUMOCTH MOJENed (PU3NYECKUX Tell U MPOIECCOB
(s1BNEeHMI): MHEpLMATIbHASA CUCTEMa OTCYETA, aOCOJIIOTHO TBEPAOE TEJIO, MaTepuaibHas
TOYKa, PaBHOYCKOPEHHOE [IBI)KEHHE, CBOOOAHOE TNaZeHue, aOCOJIIOTHO YIpyras
nedopmanusi, abCOMIOTHO YIPyroe M abCOJIOTHO HEYIPYroe CTOJKHOBEHHS, MOJAEIU
rasa, >KMJKOCTH U TBEPIOTO (KPUCTAIUIMUECKOT0) TeJla, UJIealIbHbIN Ta3, TOUCUHBIN 3apsi/l,
OIHOPOZHOE DJIEKTPUYECKOE I10JIE;

pasznuyaTh yCioBHsS (FpaHMIbl, 00JacTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BceoOUMil xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAaHUYEHHOCTh
VICIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBICHATH MEXAHWYECKUE MPOLECChl U SABJICHUS, UCIOJIB3YS
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
NBUKEHUA, (HOPMYJIbl KMHEMATUKH PAaBHOYCKOPEHHOI'O JBUKEHHUA, NpeoOpa3zoBaHUs
["anuiiest 1i1g CKOPOCTH U IIEPEMELIEHNs, 3aKOHbI HbIOTOHA, IPUHLIAI OTHOCUTEIBHOCTH
['anunest, 3aKOH BCEMUPHOTO TATOTEHHUs, 3aKOHbl COXPAHEHHS UMIIyJbCa H
MEXaHUYECKOM AHEpruu, CBA3b PadOTHI CHUJIbI C U3MEHEHUEM MEXaHHYECKOM SHEepruw,
YCIIOBHSI PAaBHOBECHS TBEPAOrO TeJla), IPU 3TOM HCIOJIb30BAaTh MATEMATHYECKOE
BBIPDAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB:
npeoOpa3oBanuii ['anumes, BTOporo u TpeTbero 3akoHoB HbroTOHA, 3aKOHOB COXpaHEHUS
VMMITYJIbCA U MEXAHUYECKON SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATH U OOBSICHITH TEIUIOBBIE IPOLIECCH U SIBJICHHSI, UCTIONB3YSI OCHOBHbBIE
nosioxkeHnss MKT 1 3aKOHBI MOJIEKYJISIpHON (DU3UKU ¥ TEPMOJUHAMUKH (CBSI3b 1aBJICHUS
UJCATBHOIO Ta3a CO CPEAHEHM KUHETHYECKOM DHEpPrued TEIUIOBOIO [JBWXKEHHUSA H
KOHUEHTPALMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETHUYECKOU
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DHEPrUeU TEIUIOBOIO JBMXKEHHUS €ro YacTUll, CBsi3b JABJIICHUS WJCAJIbHOIO Tas3a
C KOHLIEHTpaLMeW MOJIEKYJI U €r0 TeMIIEpaTypoH, ypaBHeHue Menneneesa—Kianenpona,
NIEPBBIM 3aKOH TEPMOJMHAMHUKH, 3AKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX MPOLECCAX),
IIPU 3TOM HCIIOJIb30BATh MATEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKAa3bIBATh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAIM3UPOBATh M OOBICHATH JIIEKTPUUYECKHE SIBJICHMS, HCIOJIb3YySl OCHOBHbBIE
MOJIOKEHUSI U 3aKOHBI 3JIEKTPOJIUHAMUKY (3aKOH COXPAHEHHMS DJIEKTPUUYECKOTO 3apsiia,
3aK0H KyJioHa, TOTEHIHAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsA, IPUHILIUI CYTIEPIIO3ULIAN
AIEKTPUYECKUX IT0JIEH, IIPU 3TOM yKa3blBas yCJIOBHS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXE€ NPAKTUYECKHM BAXKHBIE COOTHOIIEHMS: 3aKOHbI OMa [ ydacTKa LEeNu W
JUIsS. 3aMKHYTOM dJIeKTpUYecKOM 1ienu, 3akoH Jxoyns—Jlenma, mpaBuia Kupxroda,
3akoHbl Dapajest s ANEKTPOIU3A);

ONMHUCHIBATh  (PU3NYECKUE TPOIECCHl U SBJICHUSA, MCHOJIb3Ysl BEJIUYUHBL
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, UMILYJIbC T€Ja W CHUCTEMBI TEJ, CHJIA, MOMEHT
CUJIbl, JABJEHUE, IOTCHIMANbHAS JHEPrUsl, KMHETUYECKAS DHEPIrus, MEXAHUYECKas
SHeprusi, padoTa CUJIbI, LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHJIa TSHKECTH, Cuia
yIPYTrOCTH, CHJIa TPEHUS, MOIIIHOCTh, SHEPTUSI B3aUMOJICHCTBUS Tena ¢ 3eMIIEN BOIU3U
e€ MOBEPXHOCTH, SHEPrusi ynpyrou nedopmanuu MNpyXKUHbBI, KOJIMYECTBO TEIUIOTHI,
abconoTHasi Temmeparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTHUS
UJIabHOTO OJHOATOMHOTIO Ta3a, padoTa HAEeabHOTO ra3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa, KIIJI wuaeanbHOro  TEIUIOBOIO  JIBUTATENSl;  DJIEKTPUUYECKOE  TIOJIE,
HaIPsKEHHOCTD AJIEKTPUYECKOIO I10JI, HANPSHKEHHOCTH MOJIA TOYEYHOrO 3apsja Wi
3apsKEHHOTO 1Iapa B BAKYYyME U B IUAJIEKTPUKE, TIOTEHLIHAAII 3JIEKTPOCTATUYECKOTO I10JI4,
Pa3HOCTh MOTEHIHUAJIOB, JIEKTPOJABHXKYILAsA CUJa, CUJIa TOKA, HANPSKEHNE, MOIIHOCTh
TOKQ, dJIEKTpUUYECKass EMKOCTh IIJIOCKOTO KOHJIEHCATOPA, CONPOTHUBIIEHUE YyJacTKa LENMU
C TIIOCIENOBAaTEIbHBIM M MApPAJUIENbHBIM  COCIUHEHHEM PE3UCTOPOB, DHEPTHS
AIIEKTPUYECKOTO T0JI1 KOHAEHCATOPa;

OOBSICHATh OCOOCHHOCTH TMPOTEKaHUsI (PUBUYECKUX SIBIICHUI: MEXaHUYECKOe
JBUKEHHE, TETIOBOE JBMKEHHME YaCTULl BELIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE
NBUKEeHHe, naudQy3us, ucnapeHue, KHUIEHHE M KOHACHCAllUs, IUIaBJICHUE U
KpUCTAJUIA3ALNA, HaIIpaBJICHHOCTh TEIUIONEpENaYH, JIEKTpU3ALU TEl,
AKBUIIOTEHIIMAIBHOCTH OBEPXHOCTH 3aPSKEHHOTO POBOIHUKA;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHOU (hU3MUECKON BETMUYUHBI OT APYTOn
C HCHOJIb30BAHHEM IMPSAMBIX HM3MEPEHHM, NP OTOM KOHCTPYHPOBATH YCTAaHOBKY,
(¢uKcUpoBaTh pe3yNbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEJIUYMH B BUJE
rpadukoB ¢ y4yéToM aOCOJIIOTHBIX TIOIPEIIHOCTEH HW3MEpPEHUM, JellaTh BbIBOJbI
II0 pe3yJIbTaTaM MCCIICTIOBAaHMUS;

IPOBOJUTH KOCBEHHbIE M3MEpEHMsI (PU3MUECKUX BEJIWYUH, MPU TOM BbIOUPAThH
ONTHUMAJIbHBIA METOJ HM3MEpPEHUs, OLICHUBAaTh aOCOJIOTHBIE W OTHOCHUTEIbHBIE
ITOIPEIIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPECHU;
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IPOBOJUTH ONBITHI IO TMPOBEPKE MPEMJIOKEHHOW THUIOTE3bl: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh KCIEPUMEHTAIBHYIO YCTAHOBKY, AaHAJIM3UPOBATH MOJyUYE€HHbIE
pe3ynbTaThl U AENIaTh BHIBOJ] O CTATyCE MPEIIOKEHHOMN TUITOTE3bI;

coOI01aTh IIpaBuiia 6€30MacHOTO TpyAa MPU MPOBEJIEHUN UCCIIEIOBAHUM B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKTHUKyMa U Yy4yeOHO-MCCIIEOBATENbCKOM U TPOEKTHOU
JESATEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENIbHBIX YCTPOWCTB M JaOOPaTOPHOTO
000py1I0BaHUS;

pemaTth pacy€THbIE 3aJa4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOW (hU3MYECKOM
MOJIEJIbIO: HA OCHOBAaHUU aHaJN3a YCJIOBHUS 00OCHOBBIBATH BHIOOP (PU3UUYECKON MOJIEINH,
OTBeYaroeil TpeOOBaHUAM 3a7]a4M, TPUMEHSITH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyJaThl (PU3NYECKUX TEOPUH NPHU HCIOIB30BAHUM MATEMAaTHUYECKUX METO/IOB
pemieHust 3agad, MPOBOJAUTH pacy€Thl HAa OCHOBAaHUM UMEIOIIUXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJIbTATHI U KOPPEKTUPOBATH METOIBI PEIICHUS C YUYETOM MOTYyUEHHBIX
pe3yIbTaTOB;

pemaTh KauyeCTBEHHbIE 3a/laud, TpeOyrolue MPUMEHEHUS 3HAHWW M3 Pa3HbIX
pazznenoB Kypca (U3MKH, a TaKXKe WHTETpalMyd 3HAaHUN W3 JPYrux MPEeAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO IIETIOYKY PacCyKIECHUMN
C OIOPO¥ Ha U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKHE SIBICHHUS;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA I OOBSCHEHUS OCHOBHBIX IPUHIIAIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJOTHYECKHUX
IPOILIECCOB;

MPUBOJNTH TPUMEPHI BKJIAJa POCCHMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

aHAIM3WPOBaTh W OIEHUBATh IMIOCIEJACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JEATEIbHOCTH 4YEJOBEKa, CBS3aHHOW C (U3MYECKUMHU MPOLECCaMU, C MO3UIIMM
HKOJIOTMYECKON 0€30MacHOCTH, MPEICTABICHUH O pallMOHAIBHOM MPUPOAOIOIb30BAHUH,
a TaK)K€ pa3yMHOM MCHOJIb30BaHUU JOCTUKEHUN HAYKH U TEXHOJIOTUHM JIs JAJIbHEUILIErO
Pa3BUTHS YEJIOBEYECKOTO OOIIECTBA;

OPUMEHSTh pa3linyHble CHocoObl paboThl C uHbOpMalmedn (QuU3nYecKoro
COJIepKaHUsl C HCIOIb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHH, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HWH(POPMAIIMOHHBIE TEXHOJOTHHM JUIsI TIOUCKA,
nepepaboTKU M TpEeAbSBICHUS Y4eOHOW M HAyYHO-TIOMYJISIpHOW MHGOpMAIIH,
CTPYKTYPUPOBAHHUS W MHTEpIpeTaud HHPOPMAIMK, TOJYYEHHOW W3 Ppa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATh MOJIy4aeMyl0 MH(GOPMAIIUIO U OIICHUBATH €€
JIOCTOBEPHOCTD KaK HAa OCHOBE MMEIOIIIMXCS 3HAHUH, TaK M HA OCHOBE aHAJIN3a HCTOYHUKA
uHpopManmu;

MPOSIBJISITh  OPTaHW3AIMOHHBIE W TIO3HABATEIBHBIC YMEHHUS CaMOCTOSITEIIBHOTO
IpUOOPETEHUS] HOBBIX 3HAHWA B TMPOIECCE BBITIOJHEHHUS] TPOCKTHBIX M Y4EOHO-
UCCIIEIOBATENBCKUX PadoT;

paboTaTh B rpyIie ¢ UCIOJTHEHUEM PA3IMYHBIX COLIMAIIBHBIX POJIEH, MIIAHUPOBATh
paboTy TpyIIbl, PAMOHAIBHO PACIPEAENATh AEATeIbHOCTh B HECTAaHAAPTHBIX
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CUTYaIlUsX, aJleKBaTHO OICHUBATh BKJIAJl KaXKIOTO U3 yUYACTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaeMOU MPOOIIeMBbI;

NOpOSBIIATE MOTHBaIMi0O K Oyaymed  mpodeccHOHANbHON — IEATeIhHOCTH
0 CIIEIUATBHOCTSIM (PU3UKO-TEXHUIECKOTO TTPOdUIIs.

K koniry o6y4yenus B 11 kjiacce npeaMeTHbIE pE3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00yJarOUIUXCsl YMEHUH:

NOHUMAaTh POJib (U3UKK B SKOHOMHUYECKOH, TEXHOJOTUYECKOM, COIMAIbLHOU U
THUYECKON cepax NeATEeIbHOCTH YENOBEKa, POJib U MECTO (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTHUHE MHpPA, POJIb ACTPOHOMHUU B NMPAKTHUYECKOU AESITEIBHOCTH YEJIOBEKA U
JanbHENIeM HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHHE ONKCaTENIbHOM,
CHUCTEMAaTHU3HUPYIOIIECH, OOBSICHUTETPHOW M TPOTHOCTHYECKONW (PYHKIMHA (U3NYECKOM
TEOPHUH — OJJIEKTPOJUHAMUKH, CHEUUATBbHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
¢busuku, pons ¢uznyecKol Teopur B (HOPMUPOBAHUM TPEACTABICHUN O (U3NUYECKOM
KapTUHE MHpa, MECTO (U3NYECKOM KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJIE;

pasnuyaTh YCJIOBUSA MPUMEHHMOCTH MOJENe (U3NYECKUX Tell M TPOIECCOB
(sBEHUI): OJHOPOJHOE JJIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHUYECKHE KOJIEOAHUsI, MAaTEMaTUYECKHM MAasTHUK, WACAIbHBIA MPYKUHHBINA
MasATHHUK, TAPMOHUYECKHE BOJHBI, UJC€ATbHBIN KOJI€OATEIbHbIN KOHTYp, TOHKAs JIMH3A,
MOJENEN aTOMa, aTOMHOTI'O /Ipa U KBAaHTOBOW MOJIEIIN CBETA;

paznuyath yciaoBus (TpaHUIlbl, 00JacTH) MPUMEHUMOCTU (HU3UYECKUX 3aKOHOB,
MOHMUMAaTh BceoOUMi xapakTep (yHAAMEHTANIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U SBJICHUS, UCTIONb3YS
OCHOBHBIE TIOJIO)KEHUS M 3aKOHBl 3JEKTPOJMHAMHKMA U CHEIHUAIbHOW TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXpaHEHHUs AJIEKTPUUECKOTo 3apsijia, cuia Ammepa, cuiia
JlopeHnia, 3aKOH DJJIEKTPOMArHUTHOM WHAYKUMHU, mnOpaBwio Jlenua, cBsa3p IC
CaMOMHIYKIIMH B 3JIEMEHTE AJIEKTPUUYECKOU LIENMU CO CKOPOCTHIO U3BMEHEHHUSI CUIIBI TOKA,
MOCTYJIAThI CIIEIIMATIBLHON TEOPUHM OTHOCUTEIIBHOCTH DUHIIITeHHA);

aHANIM3UPOBaTh U OOBSACHATH KBAHTOBBIE NPOLECCHl U SIBIEHUS, HCHOJb3YS
MOJIO’KEHUST KBaHTOBOM (pu3uku (ypaBHeHue DitHiTelHa 111 portorddekTa, neppuiid U
BTOpO# mocTysaThl bopa, mpuHIIMII COOTHOIIEHUsT Heonpeaenéunoctel I'eiizenobepra,
3aKOHBI COXPAHEHHMS 3apsI0BOI0 U MACCOBOT'O YHMCEN M DHEPTUU B SAJIEPHBIX PEAKUHUAX,
3aKOH paJMOaKTUBHOIO pacnaja);

OMHUCHIBaTh (U3UYECKUE TIPOLECChl M  SBJICHUS, UCHOJIb3Ys  BEJIUYMHBL:
HanpsKEHHOCTh  AJIEKTPUYECKOTO  MOJIs, MOTEHIMAN AJIEKTPOCTATUYECKOro MO,
Pa3HOCTh TMOTEHLHMAJIOB, JJIEKTPOABWKYIIAS CHJIA, WHAYKUHWS MAarHATHOTO TOJS,
MarHATHBIA MOTOK, cuiaa AMIepa, HWHAYKTUBHOCTb, DSJICKTPOJIBWXKYILIAS CHUJA
CAMOMHIYKIIMM, DHEPTUsl MArHUTHOTO TOJISI NMPOBOJHUKA C TOKOM, PEISTUBHUCTCKHIA
UMITYJIbC, TIOJIHASL DHEPTHsl, SHEPIHs MOKOS CBOOOAHOW YACTUIIBI, SHEPTHUSI U UMITYJIbC
(dboTOHA, MaccOBOE YMCIIO U 3apsil A7Ipa, SHEPTHS CBS3M S/APa;
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OOBSACHITH OCOOEHHOCTH MPOTEKaHUS (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
WHIYKIUS, CAMOUHIYKIIMS, PE30HAHC, UHTEPPEPEHIIUS BOJH, TUdpaKius, JUCTIEPCHs,
MOJTHOE BHYTPEHHEE oTpaxkeHue, (oroarnexkrpuueckuit addexrt (hororddekr), anbba-
u Oera-pacnajbl g1ep, raMmma-u3iaydeHue sjaep, pu3ndeckue NpUHIMIBI CIIEKTPAIBHOTO
aHanu3a u paboThI Jlazepa;

OTpPENEIIATh HAIPaBJICHNUE UHYKIIMK MATHUTHOTO MOJIsi TPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300pakKeHUE, CO37aBaeMO€ IUIOCKUM 3€pPKajoM, TOHKOW JIMH30W, H
pacCUUTHIBATH €TO XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE TOHSTHUS, TEOPUU U 3aKOHBI
Ul aHaim3a M OOBACHEHHS (DU3UYCCKUX TPOIECCOB, MPOWCXOMSAIIMX B 3BE3AX,
B 3BE3/THBIX CUCTEMAX, B MEXKTATAKTHICCKOU Cpeie; TBMKCHHSI HEOSCHBIX TEJI, SBOJTFOITUN
3BE31 U BeenenHoii;

MTPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BETUYMH C UCITOJIH30BAHUEM
IPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TpaduKOB C Yy4ETOM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH  M3MEPEeHHiH, JelaTh BBIBOJALI MO  pe3yjbTaTaMm
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE M3MEpEHUs (DU3NUECKUX BEJIMYMH, TIPU STOM BBIOUpATH
ONTHUMAJbHBIA METOJ M3MEpPEHHUs, OIICHUBATh a0COJIIOTHbIE U OTHOCHUTEIIbHbBIC
MOTPEIIHOCTH MPSAMbBIX U KOCBEHHBIX H3MEPEHUIA;

MPOBOAUTH ONBITHI 1O MPOBEPKE MPEIJIOKEHHOW THUMNOTE3bl: IIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH MOTyYEHHBIE
pe3yJbTaThl U JAeNaTh BBIBOJI O CTaTyCE MPETI0KEHHON THIIOTE3bI;

OMMUCHIBATH METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;

coOmro1aTh paBuiia 0€30M1acCHOro TpyAa MPHU MPOBEICHUN UCCIIEI0BAHNUM B paMKax
y4eOHOI0 3KCIEPUMEHTA, MPAKTHKyMa U y4yeOHO-MCCIIEOBATEIbCKOM M MPOEKTHOU
NEATEIbHOCTU C KCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB U J1aOOPaTOPHOIO
000pyIOBaHUS,

pemath pacy€THBIC 3a7a4d C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3NUYECKOU
MOJIEJIBbIO: HA OCHOBAHUY aHAJIM3a YCIOBUS BRIOMPATh (PU3NUIECKUE MOJICIIN, OTBEUAIOIINE
TpeOOBaHUAM 33724, MPUMEHITHh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHA W TIOCTYJaTh
(UBUYECKUX TEOPHM MPHU HMCIOJIb30BAHUHM MATEMATHUYECKMX METOJOB PEIICHHS 3ajaad,
MIPOBOAUTH PAacCUYEThl HA OCHOBAHUY MMEIOLIUXCS JJAHHBIX, aHAJTM3UPOBATH PE3YJIbTAThl U
KOPPEKTUPOBATh METObI PELICHUS C YUYETOM MOJTYyUYECHHBIX PE3YJIbTATOB;

permarh KadyeCTBEHHBIE 3a/aud, TpeOyrolue NPUMEHEHUS 3HAHWW W3 Pa3HbIX
pas3nenoB Kypca (U3MKH, a TaKXKe WHTETPAlWM 3HAHWUK W3 JPYrUX IPEIMETOB
€CTECTBEHHO-HAYYHOr'0 IIMKJA: BBICTPAMBATh JIOTUYECKYIO LIETOYKY PpPacCyKICHUI
C OTIIOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3HUCCKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS NJIsi OOBSICHEHUS OCHOBHBIX MPUHIUIIOB
paboThl M3MEPUTENBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKHX
MIPOLIECCOB;
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OPUBOJUTH NMPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHbIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B 00BSICHEHHUE MPOILECCOB OKPYKAIOIIETO MUPA, B pa3BUTHUE TEXHUKU
U TEXHOJIOTHUM;

aHAIM3UPOBaTh M OILIEHUBATh MOCIEACTBUS OBITOBOM W MPOU3BOJICTBEHHOU
NESATEIbHOCTH 4YEJOBEKa, CBS3aHHOM C (PU3MUECKMMHU MPOLECCaMU, C TO3HIMMA
HKOJIOTUYECKON O€30MaCHOCTH, MPEACTABICHUN O PALIMOHAIEHOM MPUPOOIOIb30BAHNH,
a TaK)Ke pa3yMHOM MCHOJIb30BaHUHU JOCTUKEHUN HAYKH U TEXHOJIOTUH JIJIsl 1allbHEUIIEro
Pa3BUTHUS YEIIOBEUECKOr0 OOIIECTBA;

OPUMEHSTh Ppa3luyHble CHOCOOBl paboThl ¢ HHPOpMAIHME (U3NYECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHUH,
IPU TOM HKCTOJB30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsl TOWCKa,
nepepaboTKM M MPEIbSBICHUS Yy4eOHOW U HAyYHO-NONMYJISIPHOM HHQpOpMaIlu,
CTPYKTYPUPOBAHHUS U WHTEpHIpeTanud WHGOPMAINKN, TOJIYYSHHOM U3 Pa3IMYHbIX
WCTOYHUKOB, KPUTHYECKU aHAJIM3UPOBAThH MOJIy4aeMyl0 HHGOPMAIIUIO U OIEHUBATH €€
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIINXCS 3HAHHIA, TaK ¥ HA OCHOBE aHaJIM3a NCTOYHUKA
uHdopMaIuu;

MPOSBISATH OPraHU3AIMOHHBIE W TIO3HABATENbHBIE YMEHHS CaMOCTOATEIHHOTO
NPUOOPETCHUSI HOBBIX 3HAHWA B TMPOIECCE BBIMIOJHCHHUS TPOCKTHBIX M Y4eOHO-
UCCJIeI0BATENHCKUX PaboT;

paboTaTh B IPYIINE C UCIIOTHEHUEM PA3IMYHBIX COIMATBHBIX POJICH, TUIAaHUPOBATH
paboTy TpyIIbl, palMOHATBLHO PACHpPENesITh JAEATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIHsX, aJ[eKBATHO OIEHMWBATHh BKJIAJ KaXXJIOTO M3 YYaCTHUKOB TPYMIBI B PEUICHUE
paccMaTpuBaeMon MpoOJIEMBbI;

MpOSIBJISAITE  MOTHUBAIIMIO K  Oyaymiedl  mpodeccHoHanbHOM e TENbHOCTH
0 CTICIIMAIBHOCTSAM (PU3UKO-TEXHUUECKOTO MPOUIIS.
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BocnurareabHbIA NOTEeHIUA npeaMeTa «PU3UKa» peaju3yercs yepes:

o TPUBICYCHUE BHUMAHHS OOYYaIONIUXCS K IIEHHOCTHOMY AaCIeKTy HM3y4aeMbIX Ha
ypOKax SIBJICHHM, OpraHu3alyi0 X pabOThl C MOJy4aeMOW Ha YPOKE COLMAIBbHO

3HAUUMOW HMH(pOpMaLMEe — HMHUIMUPOBAHHE €€ OOCYXKICHUS, BbICKa3bIBAHUS
0o0y4JarouMMucs CBOETO0 MHEHHS 10 €€ IOBOAY, BBIpAOOTKM CBOEro K Hel
OTHOILICHUS;

o TMPUMEHEHHE Ha YPOKaxX HWHTEPAaKTUBHBIX (opM paboTel ¢ 0O0yYaIOIIMMUCH:
UHTEIJICKTYalbHBIX ~ WUrP, CTUMYJHMPYIOIIUX  TO3HABATEIbHYI0O  MOTHBALIMIO
oOydaromuxcs; AUJAKTUYECKOro Tearpa, A€ MOJIy4YeHHbIE Ha YpOKEe 3HaHUs
OOBITPBIBAIOTCSI B TeaTpajbHBIX IMOCTAHOBKAaX; JAMCKYCCHUH, KOTOpbBIE JaiOT
o0yyaromuMcsi BO3MOXHOCTb MPHUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOIO
Jajora; rpyNmoBol padoThl WM padOThl B Mapax, KOTOPhIe y4aT OOy4aroluxcs
KOMaH/JHOHM paboTe U B3aUMOACUCTBUIO C APYTUMHU 00y4atOIUMUCS;

o UWHUIMUPOBAHUE U MOAJEPKKY UCCIEI0BATEILCKON NEATEIHHOCTH 00yUaOIUXCsl B
pamMKax peanu3aluy MMHU HHIAUBUAYAIbHBIX WU TPYNIOBBIX HCCIEI0BATEIbCKUX
OPOEKTOB, YTO JAacT OOydYalIIUMCA BO3MOXKHOCTh HPHUOOPECTH  HABBIK
CaMOCTOSITEJIBHOTO PELIEHUSI TEOPETUUECKON MPOOJIEMbI, HABbIK T€HEPUPOBAHUS U
oopmiieHHs COOCTBEHHBIX HJEH, HABBIK YBAXKUTEJIBHOIO OTHOIICHUS K YY>KUM
uaesM, opOpMIIEHHBIM B paboTax JPYrux HUCCIeA0BaTeNed, HAaBbIK MyOJIMYHOIO
BBICTYIUICHUS TIEPEJ] ay/IMTOPUEH, apryMEHTUPOBAHHS U OTCTAUBAHUS CBOCH TOUKHU
3peHusl.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
Ne Komnuect OCHOBHBIE BUEI IEATEILHOCTH
pa3ziesoB U TEM [IporpammHoO€ conepkanue
BO oOy4aromuxcs
y4eOHOro npeaMeTa
i/ 4acoB
I
Pazgea 1. Hay4Hblii MeToa MO3HAHUSA NPUPOBI
1. | Hayunsri 6 dusnka — pyHaaMeHTaIbHas HayKa VYyacTtue B AUCKYCCUH O POJIU (PU3UIECKON TECOPHH
1 | meron o npupoae. Hay4dHblil METO IO3HAHUAU B (D OPMUPOBAHUHU MIPEICTABICHUM 0 (HHU3HUECKOM
MTO3HAHUS METO/IbI UCCIEeI0OBAaHUS (PU3UUYECKUX SIBICHUH. KapTUHEMHpPA, MECTE (PU3HUECKON KapTUHBI MUPA B
IIPUPOJIBI OKCIIEpUMEHT W TEOpUs B  Ipolecce o011eM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX

no3Hanus  npupoasl. HaOmionenue
HKCIEPUMEHT B (PU3HKE.

Crioco0b! u3MepeHus: PU3NIECKUX BETUUHH
(ananorosbie ¥ UGPOBLICU3MEPUTETLHBIE
pUOOPHI,

KOMITbIOTEPHBIE TATYUKOBBIE CUCTEMBI).
[TorpemnocTu u3mepeHuit GU3NYECKUXBEITUINH
(aOcontoTHAst U OTHOCUTEIIbHAS).
MopenupoBanue GU3NIECKUX SIBICHUUH
poleccoB (MaTepuaibHasi TOUKa, a0COJIIOTHO
TBEPJIOE TEJO, UACAIbHAS KUIKOCTb,
HUcaJIbHBIN I'a3, TOUCUHBIN

3apsn). ' unoreza. ®u3ndecKuii 3aK0OH,

MPEICTABIEHUNO IIPUPOJIE.

N3yyeHune NOHATHIN «TUIIOTE3a»,

«pU3MIECKUM 3aKOH», «(HU3NIECKAITCOPHUS».
PaccMoTpenue rpanui; IpUMEHUMOCTH
(bU3NYECKNX 3aKOHOB.

CpaBHeHre U3MepeHU PU3NYECKUX BEJIUYKH MPU
MTOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHHBIX
puOOpPOB, HAMPUMED, NMPU U3MEPEHUU CUJIBI TOKA U
HaNpsHKEHUS B LIENU MTOCTOSIHHOTO TOKA MPH
MTOMOIIIM aHAJIOTOBBIX U IIH(PPOBBIX
U3MEPHUTENbHBIX TPUOOPOB.

40




OenepanbHas padoyas nporpamma | usuka. 10—11 knaccel (yriayO0iaEéHHBIN yPOBEHB)

I'PAHUIBI €70 IPUMEHUMOCTH.
dusnyeckas Teopusl.

Ponb 1 Mecto ¢usuku B popMrpoBaHUHU
COBPEMEHHOW HaYYHOU KapTUHBI MUPA,
B IIPAKTUYECKOM AEATEIbHOCTH JOEH

OcBoenne criocob0B OIEHKH
IIOIPEIIHOCTEN N3MEPEHNN.

OcBoO€HHE OCHOBHBIX TPHUEMOB PaOOTHI
¢ mudpoBoii JabopaTopueit o Gpusnke,
HaIpUMep, MPH U3MEPEHUHU (PUZNIECKUX
BEJIMYMH TPU TTOMOIIH KOMITBIOTEPHBIX
JATYNKOB

Htoro no pazneny 6
Pa3pen 2. Mexanuka
2.1 Kunematuka 10 Mexannueckoe IBUKEHUE. [IpoBeneHre KOCBEHHBIX U3MEPEHHUI

OTHOCUTENBHOCTh MEXaHUYECKOTO
nBr>keHus. CucreMa oTcyéTa.

[Ipsimast u oOpaTHast 3a1a4l MEXaHUKH.
Paguyc-BekTop MaTepraibHOU TOUKH,
€ro MPOEKIIMU HA OCU CUCTEMBI
KOOpAUHAT. TpaekTopus.
[Tepemenienue, ckopocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHUE MATEPUATILHOU TOYKH, UX
IIPOEKLIMM HA OCU CUCTEMBI KOOPAWHAT.
CrnoxeHue epeMeleHUi U CI0KEHUE
CKOPOCTEM.

PaBHOMEpPHOE 1 PABHOYCKOPEHHOE
IIPSMOJIMHEUHOE JIBUKECHUE.
3aBUCHUMOCTbh KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS U ITyTU MaT€pUaIbHON TOUKHU
OT BPEMEHH U UX rpapuKu.

MTHOBEHHOUW CKOPOCTH M YCKOPEHUS
TeJa, B TOM YHCJI€ YCKOPEHUS
CBOOOJTHOTO TAJCHUS, IPOBEICHUE
VCCIIEIOBAHUS 3aBUCUMOCTEN MEXKIY
bu3nYeCcKUMHU BeIMYMHAMU (TIyTH

OT BPEMEHHU NP PaBHOYCKOPEHHOM
JBH>KCHUU, IEpUOIa 00palieHus
KOHHYECKOTO MasTHUKA OT €T0
MapaMeTPOB) U OIBITOB IO TIPOBEPKE
PEIIOKCHHON THIIOTE3BI

IPY U3yYEHUU PAaBHOYCKOPEHHOTO
PSIMOJTMHEHHOTO JIBHYKEHUS, IBHYKCHUS
Tesa, OPOIIEHHOTO TOPU3OHTAILHO,
JBIDKEHUS TeJIa 0 OKPYKHOCTH

C IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.
Omnpenenenre aOCOMOTHBIX U
OTHOCUTEIHHBIX MOTPEITHOCTEMN
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CBoOoHOE TazieHne. Y CKOpeHue
CBOOOHOTO maieHus. JIBrKeHne
Tea,0pOLIEHHOTO MO/ YTJIOM K
TOPU30HTY. 3aBUCUMOCTb
KOOPAUHAT, CKOPOCTH U YCKOPEHUS
MaTepUAIbHOW TOYKH

OT BPEMEHHU U UX rpaduKH.
KpuBonuHeiHOe TBUKEHHUE.
JIBr>KeHrne MaTepuaibHOM TOYKHU 110
OKPYXHOCTH. YTJIOBAsl ¥ JIMHEWHAs
ckopocts. [lepuonu gacrora
oOpailieHus.
IlenTpOoCcTpEMUTENBHOE
(HOpMasbHOE),KacaTeIbHOE
(TaHT€HIMAIILHOE) U TTOJHOE
YCKOPEHUE MATEPUATILHON TOYKH.
TexHuueckue ycTponcTna u
TE€XHOJIOTHYECKHUE MPOLECCHI:
CHUIOMETp, ABUKEHUE CHAPSIIOB,
LEIHbIE, IIECTEPEHYATHIE U
pEMEHHBIENIEPENAYN, CKOPOCTHBIE
T THI

U3MEpeHU PU3NYECKUX

BesnurH. O1leHKa rpaHull
IIOTPEIIHOCTEN.

N3yueHne MoJenu CUCTEMBI
OTCU€Ta,CPABHEHUE MY TEN,
TPAECKTOPHH,

CKOPOCTEMN JABUKEHHUS OJJHOTO U TOTO
JKeTesa B pa3HbIX CHCTEMaxX OTCUETA.
AHanu3 pa3HbIX CIIOCOOOB
VCCIICIOBAHUS] JIBUKEHHUM.
PaccmoTpenue npenenbHOro
IIEpEX01au U3MEPEHUE MIHOBEHHON
ckopocTu. MopaenupoBanue
npeoOpa30BaHUs JIBIKCHUM C
UCII0JIb30BAHUEM MEXaHU3MOB,
U3ydeHue npeodpa3zoBaHus yriI0BOI
CKOPOCTH

B PEIYKTODE.

AHaJIi3 HallpaBJICHUS] CKOPOCTH

MPU JBUKEHUU IO OKPYKHOCTH.
Pemienune pacu€THbIX 3a1a4 ¢
SABHO33JJaHHOU U HESIBHO

3aJIaHHOM (HU3UYECKOM

MOJENBIO C

UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB
udopmMys KHHEMATHKHU.

Perienne kauecTBEHHBIX 3aj1a4,
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TpeOyIOINX MPUMEHEHHUS

3HAHWWITO KWHEMAaTHKE.

OOBsICHEHHNE YCTPOWCTBA U MIPHUHITHIIA
JCWCTBHSI CIIUIOMETPA, IICTTHBIX,
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IEeCTEPEHYATHIX U PEMEHHBIX TIepeiay,
CKOPOCTHBIX JTU(TOB.

OObsicHEeHUE ABUKEHUS CHAPSI/IOB.
Ornpenenenue yclioBUil MIPUMEHUMOCTH
Mojienell PU3NUECKHUX Te U MPOLIECCOB
(sBNIEHMI ): MaTepuaIbHas TOUKa,
PaBHOYCKOPEHHOE JIBUKEHUE,
CBOOO/IHOE TaJICHUE.

BrinonHenne yuyeOHbIX 3a1aHU

Ha aHaJIN3 MEXaHUYECKUX MPOIECCOB
(sIBJIEHHIT) C UCTIOJIb30BAHUEM
OCHOBHBIX IMOJIOKEHUHN U 3aKOHOB
KMHEMATHKU: OTHOCUTEIbHOCTD
MEXaHHUYECKOTO IBUXKEHUSI, POPMYIIbI
KMHEMATHKH PABHOYCKOPEHHOTO
JBYDKEHUS, TpeoOpazoBanus ["anumnes
JUIsl CKOPOCTH U TIEpEMEILICHHUS.
Ucnons3zoanue [T-Texnonorunii

IpHu paboTe C TOMOJIHUTEILHBIMU
HMCTOYHUKAMU MH(POpMAITUU 10 TEME,
VX KPUTUYECKUI aHAJIU3 U OLICHKA
JOCTOBEPHOCTH

2.2

Jlnnamuka

O -

IlepBsIii 3ak0H HproTOHA.
NnepumnanbHbie CUCTEMBI OTCUETA.

HpI/IHHI/IH OTHOcHUTENbHOCTHU [ anunes.

HeunepuuanbHbie cCTEMBI OTCUETa
(ompenenenue, IpUMEPHI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
PaBHOAEHCTBYIOLIEH CUJI U
Kod(ppuLIeHTa TPEHUSI CKOJIBKECHUS,
MIPOBEJICHUE UCCIIEAOBAHNUS
3aBHCHUMOCTEHN (PU3NUECKUX BEININH
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Macca tena. Cuna.
[IprHIMNICynIEpnO3nInU

CHJI.

Bropoi 3akon Herorona

JUTSI MaTepUaIbHON TOUYKHU.

Tperuit 3axkoH HeroTona
JUISIMaTEPUATIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHHUS.
OKBUBAJIECHTHOCTh I'PaBUTALMOHHOM
MHUHEPTHOU MACCHI.

Cuna TspKecTH. 3aBUCUMOCTh
YCKOPEHUSICBOOOTHOTO TIAJCHUS OT
BBICOTBI

HaJl MTOBEPXHOCTHIO TIAHETHI

U OT reorpaduyeckoit

HPOTHIL. J[BHKEHNE

HEOECHBIX TEJ U UX

CIyTHHKOB. 3akoHbI Kemiepa.
[lepBas kocMuueckas

CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec
tena.Bec Tena, IBUXKYILETOCS C
yckopenuem.Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHUs CKOJIbKEHUS U
cujia TpeHus

nokost. Koadgdumment tpenus.
CutaconpoTUBIICHUS TPU
JIBUKEHUU TeJa

(cun ynpyroctu, BO3HUKAIOUIUX

B IIPYKUHE ¥ PE3MHOBOM

00pa3iie,oT ux aedopmaivin) u
OTIBITOB

110 IIPOBEPKE NMPEII0KEHHON
TUTIOTE3BITPU N3YUECHUHN ABUKCHUS
Opycka

110 HAKJIOHHOM TUIOCKOCTH,

JIBUKEHUS CUCTEMBI CBSI3aHHBIX TE,
nedhopMaruTeN.

Omnpenenenue abCOMIOTHBIX U
OTHOCHUTEIBHBIX MTOTPEITHOCTEH
U3MEpeHU PU3NYECKUX

BenuurH. O1ieHKa TPaHHII
MTOTPEIIHOCTEM.

HccnenoBanue ABUXEHUS CHUCTEMBbI
TEJ, CBSI3aHHBIX HUTBIO, MEPEKUHYTON
yepe3nErkuit OJI0K, IBUKEHUS OpyCcKa
10 HAKJIOHHOM TUIOCKOCTH

C  TMepeMEeHHbIM KO3 duimeHTOM
TPEHUs, IBIDKCHHSI Tpy3a Ha Bajly C
TPEHUEM.

HabGnronenue nBrxeHust Ten

B MHEPIHUAIBHBIX U HEMHEPIIMATbHBIX
CHCTEMax OTCYETA, HAIIPUMED,
KAUEHHUAIBYX IIWIMHIPOB WJIH IAPOB
pPa3HOM MACChI C OIUHAKOBBIM
YCKOPEHHEM OTHOCUTEIHHO
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B ’KMJIKOCTH WJIM rase, €€
3aBUCUMOCTHOT CKOPOCTH
OTHOCHUTEJIbHOTO
JIBUKCHUS.

JlaBneHue.
I'mppocraTnueckoe
nasnenne. Cuna Apxumena.
TexHn4YecKne yCTpoOruCTBA U

TEXHOJIOTHUYCCKHUC ITPOLCCCHI:

IIOJIIUITHUKH, IBUXKXCHHUC
HCKYCCTBCHHLIX CITYTHHKOB

HEHHEPLMAIBHON CUCTEMBI OTCYETA.
N3yuyenue neHTpoOeKHbIX
MexaHu3MOB.CpaBHEHHUE CUJI TPEHUS
MTOKOs1, KAUeHUs

Y CKOJIbXEHHUS. Pelienue
PacYETHBIX 33724 C SIBHO

3aJITaHHON U HESABHO 3aJaHHOU
bu3nyecKoil MOJEINbIO

C HCTOJIb30BAHUEM OCHOBHBIX
3aKOHOBU (OPMYJI KHHEMATUKU U
JVHAMUKH. Perenne kauecTBEHHbBIX
3a/1a4, TPEeOYIOMINX MPUMEHEHUS
3HAHUU

110 KNHEMAaTUKE U TMHAMUKE.
OOBbscHEHHUE yCTPONCTBA U
MPUHLIUNAACHCTBHS TOAIIUITHUKOB.
OOBsicHEHUE IBUXKEHUS
MCKYCCTBEHHBIX CITyTHUKOB.
OnpeneneHue yclioBHil
MPUMEHUMOCTUMO IETIEH (PU3UIECKUX
TeJ ¥ MPOLIECCOB(SBJICHUM ):
VHEepLUaJbHas CUCTEMA OTCUYETA,
MaTtepuaibHas TOUKa, a0COIIOTHO
ynpyras aedpopMarusi.
BrimonHeHne y4eOHbIX 3a1aHHMA

Ha aHAJIN3 MEXaHUYECKUX
IPOLIECCOB(SBIICHUI) C
MCIIOJIb30BaHNEM OCHOBHBIX
MOJIO’KEHHUI U 3aKOHOB JIMHAMUKMU:
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TpH 3aKoHa HproToHa, npuHInn
OTHOCUTENbHOCTH ["anunes,3akoH
BCEMHPHOTO TSATOTCHUS.

Pabora B rpynmnax npu o0CyXaeHUN
BOIPOCOB MEXIPEAMETHOTO
xapaktepa(Hanpumep, o Teme
«J1BmxeHue

B IIPUPOJIEY)
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2.3

Crartuka
TBEPAOTOTENIA

AGCOIIIOTHO TBEPI0E TETIO.
IlocTtynarenbHOE 1 BpalaTeIbHOE
IBH>KEHHUE TBEPIOTO TENA.
MOMEHT CUIIBI OTHOCUTENBHO OCH
BpaueHus. [ Inevo cuibl.
CrioxeHune CHl, MPUII0KEHHBIX K
TBEPAOMY TEILY.

I{enTp TsKECTH TEIA.

YcnoBus paBHOBECHUS TBEPIAOTO
TeJa. Y CTONYMBOE, HEYCTOMYUBOE,
0e3pa3IuyHOe PaBHOBECHE.
TexHnYecKne yCTpOruCTBa

Y TEXHOJIOTUYECKUE

ITPOLIECCHI:

KPOHILUTENH, CTPOUTEIbHBIN
KpaH,peLeryarsie

KOHCTPYKIIUHU

[IpoBenenue uccienoBanus yCIOBUM
paBHOBECHUA TBEPAOTO Tea,
HMMEIOIIETO0Ch BPaIlICHUS,
KOHCTPYUPOBAHUE

KPOHIITEMHOB M Pacuy€r  CHIJI
YIOPYTOCTH; M3Yy4YEHUE YCTOWUYMBOCTU
TBEPAOTO TEJA, UMEIONIETO IUIOIA b
OTIOPBHI.

Pemrenue pacu€tHbix 3a1a4 ¢ ABHO
3aJITaHHOM U HEABHO 3aJaHHOU
buznyecKoil MOAEIBIO C
HCIT0JIb30BAaHHEM OCHOBHBIX 3aKOHOB
U(OpMYII CTATHKH.

Pemenue kauecTBEHHBIX 3aJ1a4,
TPEOYIOMUX MPUMECHCHHUS

3HAQHMUIIO CTATHUKE.

OOBbsicHEHNE YCTpOMCTBA U
MIPUHIMIIOB JACUCTBUSA KPOHIITEHHA,
CTPOUTEIIBHOTO KpaHa, PEIETYATHIX
KOHCTPYKIIMH.

Onpenenenue YCIOBUM
MPUMEHUMOCTUMO IENIEH (PU3UIECKUX
TeJ: aOCOMOTHOTBEP 10 TENO.

Brimonaenune yueOHbIX 3a1aHAIMA
Ha aHaJIU3 MEXaHUYECKUX MPOIIECCOB

(sIBIIEHMI1) C UCTIOJIB30BAHUEM
OCHOBHBIX MOJIOKEHUM U 3aKOHOB
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CTAaTUKH: YCIIOBUS PABHOBECUS
TBEPJIOTO
TeJa
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24

3aKOHBI COXpaHCHHA
BMCXaHUKEC

O =

Nmnynec MaTepuanbHOM TOUYKH,
CUCTEMBI MAaTEPUAJIbHBIX TOYEK.
[lenTpmacc cucTeMbl MAaTEpPUATBHBIX
To4yek. Teopema 0 IBUKEHUU LIEHTPA
Mmacc.

NmMnynbe cuibl 1 UI3MEHEHUE
MMITYJIbCATEIA.

3aKOH COXpaHECHUS
uMIyJibca.PeaktusHoe

IBHKCHUE.

MoMeHT umInynbca MaTEPUAIILHOU
touku. [Ipeacrasienue o
COXpPaHEHMMMOMEHTA UMITYJIbCA B
LEHTPAJIbHBIX MOJISIX.

PaboTa cuinbl Ha MajoM U Ha
KOHEYHOMIIEPEMEILICHUU.
['paduueckoe npeacrapieHue
PabOTHI CHIIBI.

MOIHOCTh CUJIBI.

Kunernueckas sneprus
MarepuaibHoTouku. Teopema 00
M3MEHEHUU

KUHETUYECKOU SJHEPTUU
MaTepUaTbHOUTOYKH.
IloTeHnuanasHbIE U
HETOTEHINATbHBIECUJIBI.
[ToTeHmanbHast SHEPrus.
[ToreHmanbHas SHEPTUA

[TpoBenenre KOCBEHHBIX U3MEPECHUN
UMITyJIbCa TeJla, KHHETUYECKON U
NOTEHIIMAIbHON SHEPTUHU Tea,
MOTITHOCTH CHJIBI; IPOBEICHHE
OTIBITOBIIO MPOBEPKE MPEITIOKEHHON
TUTIOTE3BINPU U3YyUECHUN
PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JBUKEHUS
MB3aUMO/ICUCTBUS TEIL.
Omnpenenenre aOCOMOTHBIX U
OTHOCUTEIHHBIX MOTPEITHOCTEH
U3MepeHu (HU3NIECKUX

BesnurH. O1leHKa rpaHull
MOTPEIIHOCTEN.

[IpoBenenne 3KCriepuMeEHTa 1o
CPaBHEHUIO U3MEHEHUS UMITYJIbCa
TeJIac UMITYJIbCOM CHJIbI, U3BMECHEHUS
NOTEHIMAIbHONU SHEPTUU MPY>KUHBI
C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanue coxpaHeHus
UMITYJIbCATIPH YIIPYTOM
B3aMMOJICUCTBUH, COXPAHCHUS
DHEPTUU TIPU CBOOOJHOMITAICHHH.
Onpenenenue  pabOTBl  CHJIBI
TPEHUS TIPU JIBIDKCHHUH TeJa TI0
HAKJIOHHOWIIIOCKOCTH.
HaOmaronenue n
00BACHEHHEPEAKTUBHOTO
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ynpyrojie(opMupoBaHHOM
MPY>KUHBI.

IloTeHnmManbHas 3HEprus Tena

B OJIHOPOJIHOM IPaBUTALIMOHHOM
nouse.lloTeHnmanbHas 3Heprus Tena
B TPaBUTALlOHHOM I10JIE
OJIHOpOJHOrouiapa (BHyTpH U BHE
mapa).

Bropas kocmuueckas

CKOpOCTh. TpeThd

KOCMHYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTCHITMATBHBIX
CUJI C U3MEHEHUEM MEXaHUYECKON
SHEPrUMCHUCTEMBI TEJl. 3aKOH
COXPaHEHUSI MEXAHUYECKON
SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepnyium 1t uaeanbHOU
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.
TexHuyeckue ycTponucTsa u
TEXHOJIOTUYECKUE MPOLIECCHI:
JIBUXKEHUEPAKET, BOJOMET, KOTIED,
MPYXAHHBIN

MUCTOJIET, THPOCKOMN, PUTYpHOE
KaTaHUEHA KOHbKaX

JIBHOKCHUS.

Pemenue pacuérnsix 3a1a4

C SIBHO 3aJIaHHOMW Y HESIBHO

3a1aHHON (PU3UYECKOM

MOJIENIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX
3aKOHOBU (OPMYIT MEXAHUKH.
Perienne kauecTBEHHBIX 3aj1a4,
TPEOYIOMUX MPUMECHECHHUS

3HAHUMIIO MEXaHUKE.

OOBsICHEHHUE MPUHITUIIOB
JNIEUCTBUSIBOJIOMETA, KOTIEPA,
MPY>KMHHOTO MUCTOJIETA,

TUPOCKOTIA.

OOBsICHEHHE IBUKEHUS PAKET,
(buUrypHoro KaraHusi Ha KOHbKax.
Onpenenenne ycaoBui
MPUMEHUMOCTUMO/IENCH (PHU3MIECKUX
TEeJ ¥ MPOLIECCOB(SBICHUI ):
a0COJIIOTHO ympyTroe U aOCOIIOTHO
HEYIPYroe CTOJIKHOBEHHS.
BrinonHnenne ydeOHbIX 3a1aHUI

Ha aHaJIu3 MEXaHWYECKHUX MPOIECCOB
(sIBJIEHUIT) C UCTIOIB30BAHUEM
3aKOHOB COXPAHCHUS B MEXaHUKE:
3aKOHBI COXpaHEHUS UMITYJIbCa U
MEXaHHYECKONIHEPIHH, CBI3b PA0OTHI
CHJIbI C U3MEHEHHEM MEXaHHMYECKOU
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DHEPIUHM TeIA.
Hcnonp3oBanue [T-TexHoNOrMM TpU
paboTe ¢ JOMOTHUTEIbHBIMU
UCTOYHUKAaMU UH(POPMAIUH 110 TEME,
UX KPUTUYECKUM aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

UX KPUTUYECKUH aHAIU3 U OLICHKA
JOCTOBEPHOCTH

Htoro no pazneny 3
5

Pasznen 3. MoJiekyasipHas Gu3uKa ¥ TEPMOJANHAMHUKA
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3.1

OCHOBBI
MOJIEKYJISIPH
o-
KUHETHYECK
OMTEOpUHN

OCHOBHBIE MTOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
teopuu (MKT), ux onsiTHOE
obocHoBanue. Juddysus.
bpoyHnoBckoe nBrxenue. Xapakrep
JIBHKEHUS U B3aUMOJECHCTBUS
yactunseniecTsa. Moaenu
CTPOCHUS T'a30B, KUJKOCTEN U
TBEPJBIX TEI U

00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojejier. Macca
Hpa3Mepbl MOJIEKYJI (aATOMOB).
KomnuectBo

BEILIECTBA.

[TocTosiHHast

ABorajipo.

TennoBoe paBHOBecue. Temneparypa
ucnocoOsl e€ nzmepenus. [lkana
temrmeparyp Llenscus.

Mopenp uaeanbHOIo rasa

B MOJICKYJISIPHO-KHHETUYECKOM
TEOPUU:YACTHIIBI Ta3a IBUKYTCS
XA0TUYECKHU U HE B3aUMOJICHCTBYIOT

IpYT C IPYyTOM.
["a30BbI€ 3aKOHBI. Y paBHECHUE

MenpeneeBa—Knanelipona. AOCoOTHAs

TeMriepatypa (IiKana TeMrneparyp
KennBuna). 3akon JlaapToHAa.

[IpoBeneHne n3MepeHnil napaMmeTpoB
ra3a, NpoOBEJICHUE UCCIIEI0BaHUN
3aBHCUMOCTEH (PU3NUECKUX BEITUUUH
Y ONBITOB MO MPOBEPKE
MPEIVIOKEHHON TUTIOTE3BI MIPU
W3YYEHHUH YCTAHOBJICHUSATEIIOBOTO
PaBHOBECHS U U30MPOLIECCOBB ra3ax.
Omnpenenenue abCOMOTHBIX U
OTHOCHUTEIbHBIX MOTPEITHOCTEN
U3MepeHu HU3NIECKUX

BesnurH. O1leHKa TpaHull
MOTPEIIHOCTEN.
DKCIIepUMEHTaIbHAs MPOBEPKA
YpaBHEHHUS COCTOSIHUS UI€AIbHOTO
raza.l3yduenue Mojernen: 1BUKEHUs
YaCTHI] BEIIECTBA, OPOYHOBCKOTO
JnBWKeHUs. onbiTa [lITepHa,
KPUCTAJUINYECKUX PELIETOK.
Peuiennie pacu€THBIX 3a/1a4 C ABHO
3aJJaHHON M HESIBHO 3aJIaHHOU
(bu3nYECKON MOJIETIBIO C
UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
u(opMyI1 MOJIEKYISIPHON (PUBHKHU.
Pelienrie ka4eCTBEHHBIX 3a]1a4,
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N3omporieccsl B HACATHHOM Ia3e
C IOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. I padguyeckoe
IIPEICTABICHUE U30MPOLECCOB:
M30TEPMA, U30X0Pa, U300apa.
CBs13b MEXKly AABICHUEM U
CPEIHEUKNHETUYECKON SHEPTUEUN
IIOCTYTATEIBHOTO TEIIOBOTO
JBUYKEHUSIMOJIEKYJT UI€aJIbHOTO ra3a
(OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETHYECKOU
TEOPHUH UJICATTLHOTO T'a3a).

CBs13b a0COJIIOTHOM
TEMIIepaTypbl
TEPMOIMHAMUYECKOU CHCTEMBI
CO CpEIHEN KNHETUYECKOM dHEPIUEN
IIOCTYIIATEJILHOTO TEILIOBOTO
JIBHOKCHUSIEE YaCTHLL.
TexHuyeckue ycTpoucTsa u
TEXHOJIOTHYECKHE MPOLECCHI:
TepMOMETp, OapoMeTp,
IIOJIyYeHUEHAHOMATEPHUATIOB

TPeOYIOLIMX MPUMEHEHHUS

3HAHUMIIIO MOJIEKYJISIPHON

¢dusuke.

OObsicHEHUE YCTPOWCTBA U
NPUHLNNAACHCTBHS TEPMOMETPA,
O6apomeTtpa.

OO0bsicHeHUE

MOTYYCHHUS

HaHOMAaTEpPUAJIOB.

Onpenenenue ycioBUit
MPUMEHUMOCTUMO IETIEH (PHU3HIECKIX
TeJ ¥ MPOIECCOB(SBICHUM ): MoJIeen
rasa, )XKMIKOCTH U TBEPAOTO
(KpUCTAJLIMYECKOTO) TENA,
UJIeaJbHOIO rasa.

Belinonsenue y4eOHBIX
3a/IaHUM Ha aHaJIU3 TEIUIOBBIX
poleccoB  (SIBIEHHWM) ¢
HCIIOJIb30BaHUEM

OCHOBHBIX MoJiokeHuit MKT u
3aKOHOB MOJIEKYJISIPHON (PU3HKU:
CBSI3b JaBJICHUSIUCATBLHOTO Ta3a Co
CpelnHen

KUHETUYECKOU IHEPTUEHN TETIIIOBOTO
JIBU>KCHUSI U KOHIIEHTpAIUen ero
MOJIEKYJ, CBSI3b TEMIIEPATYPbI
BEIIECTBACO CPEIHEN KUHETUYECKOMN
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DHEPruei TEII0BOro JBUKEHHUS €ro
YacTHull,

CBA3b JIABJIICHHUSI HJEAJIbHOIO
rasa c KOHIIEHTpaLuen
MOJIEKYJ M €ro TEMIEpaTypoOu,
ypaBHEHUE
MenpaeneeBa—Kitanenpona
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3.2

TepmoauHamMuka.
TemnnoBeie
MAaIIIHbBI

(el \S]

Tepmoannamuueckas (T/l) cucrema.
3ajaHue BHEIIHUX YCIIOBUI

JUIS TEPMOIMHAMHUYECKOM
cucTteMbl. BHENIHME U BHYTpEHHUE
napametpsl.Ilapamerpbl
TEPMOJAMHAMUYECKON CUCTEMBI KaK
CpEIHHE 3HAUYCHUS

BEJIMYMH, OIIUCHIBAIOIIUX €€
COCTOSIHUEHA MUKPOCKOIINYECKOM
YPOBHE.

HyneBoe Hauano

TEPMOJIUHAMUKH.
Camonpon3BoibHas penakcaus
TEPMOJUHAMUYECKON CUCTEMBI

K TEIJIOBOMY PaBHOBECHIO.
Mopenb uaeanbHOro rasa

B TEPMOJUHAMUKE —
CUCTEMAypaBHEHUN:

ypaBHeHHEe MeHeneeBa—
Kianeipona n

BBIPAKECHUE U1 BHYTPEHHEN YHEPTUU.

VY ci10BUSL MPUMEHUMOCTH 3TOU
MOJEIH: HU3KAsi KOHUECHTPALIMS
YaCTHL], BBICOKUETEMIIEPATYPHI.
Bripaxkenue

IUIs1 BHYTPEHHEN SHEPTUn
OJIHOATOMHOTI'0 UJI€aJIbHOTO
rasa.

N3mepenne yaenbHON TEMIIOEMKOCTH
Pa3HBIX BEIIECTB, X CPABHEHUE,
IIPOBEJICHHUE UCCIIEIOBAaHUI
3aBHCHUMOCTEH (PU3NUECKIX BEITUUUH
Y OIIBITOB 110 IIPOBEPKE
IPENTIOKEHHON TUIIOTE3BI ITPU
U3Yy4YE€HUHU TIPOLECCOB TEII000MEHA U
annabaTHoro npouecca.OnpenencHue
a0COIOTHBIX U OTHOCUTENBHBIX
IIOIPEIHOCTEN U3MEPEHUN
(bu3HYECKUX BEJIMYUH.

OneHka rpaHyll NOTPELIHOCTEN.
M3yuyenune B3aMMOCBSI3U DHEPTUN
MEXMOJIEKYJIIPHOTO B3aUMOACHCTBUS
UTEMIIEPATypPbl KUIIEHUS KUIKOCTEN.
N3ydenue TeroBbIX ABUTaTENEN

C UCIIOJIb30BaHUEM
KOMITBIOTEPHBIXMOJEIEH.
Hccnenosanue pazHbix

Croc000B U3MEHEHNUS

BHYTpPEHHEW dHepruu. Pemenue
pPacYETHBIX 33724 C SIBHO

3aJITaHHOM U HEABHO 3aJaHHOU
(bu3nYECKOil MOJEINbIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOBHU (hOPMYJI MOJIEKYIISIPHON
buzuku

Y TEPMOJMHAMUKH.
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KBazucratnueckue u
HECTAaTUYECKUETPOLECCHI.
DnemeHTapHas paborta

B TEpMOAMHAMUKE. Bbruucienue
paboThI 1o Tpaduky npoiecca Ha pV-
auarpamme.

Teruonepenayda kak crnocod
M3MEHECHHUSBHYTPEHHEN SHEPTUN
TEPMOJNHAMHUYECKON CUCTEMBI

0e3 coBepleHUs padOThI.
KonBek1us, TemionpoBogHOCTb,
W3JIy4YEHHUE.

KonunuecTBo TennoTsl.
TeroéMkocTs Tena. Y IebHas u
MOJISIpHAs TEIUIOEMKOCTH BEILIECTBA.
YpaBaenue Maiiepa. Y nenpHas
TEIJIOTA CTOPAHUATOILINBA. Pacuér
KOJINYECTBA TETUIOTHITIPU
temionepenaye. [lonstue

00 amabaTHOM MpoIiecce.

[IepBb1it 3aK0H

TEPMOJUHAMUKH.

Buytpennsisa sueprus. Konnuecto
TEIJIOTHI M paboTa KaKk Mepbl
M3MEHECHHUSIBHYTPEHHEU SHEprun
TEPMOJIMHAMUYECKON CUCTEMBI.
Bropoii 3ak0H TEpMOAMHAMUKHI

JUTsl PABHOBECHBIX MTPOLIECCOB: YEPE3

Pelienne kauecTBEHHBIX

3a/1a4, TPEeOYOIUX

IIPUMEHEHUS 3HAHUH 110
MOJIEKYJISIPHOM (pHU3MKe U
TEPMOJIUHAMHUKE.

OObsicHEHUE YCTPOWCTBA U
MPUHITUNIAJCHCTBUS XOJIOAMIBHIKA,
KOHJIUIIMOHEPA, TU3EIBHOTO U
KapOIOpaTOPHOTO JIBUTATENICH,
napoBONTYPOUHBI.

OOBbscHEHUE TOTYUYCHHS CBEPXHU3KUX
TEMIEPATYp, YTUIU3ALUU
«TETIOBBIX» OTXOOB C
UCIIOJIb30BaHUEM TEILJIOBOTO HACOCA,
YTUIU3alUU OMOOPTaHUYECKOTO
TOTUIMBA JJIs1 BBIPAOOTKU «TEIIIOBOM
U DJIEKTPOSHEPTUH.

BrinonHenune y4eOHBIX
3a/IaHUif Ha aHAJIN3 TETUIOBBIX
MpOIECCOB  (SIBJICHUI) c
UCIIOJIb30BaHUEM

OCHOBHBIX 1toJ10’keHnt MKT n
3aKOHOBMOJICKYJIIPHOM (DUBHKHU U
TEPMOJIUHAMHUKU: TIEPBBII 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXpaHEHUS
HHEPrUH B TEIUIOBBIX IIpOLeccax.
Hcnons3zoBanue IT-

TEXHOJIOTHI TPHU paboTe ¢
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3aJJaHHOE PAaBHOBECHOE COCTOSIHUE
TEPMOJANHAMHUYECKON CUCTEMBI
HIpPOXOJUT €AUHCTBEHHAs aguabara.
AbGcomoTHas TemnepaTypa. Bropoii
3aKOH T€PMOJIUHAMUKH

151 HEPaBHOBECHBIX

MPOIECCOB:HEBO3MOXKHO
nepenaTh TeIoTy OT Oosee
XOJIOJTHOTO Tea K 0oJtee
HarpeToMy 0e3 KOMIIEHCaIlUn
(Knaysuyc). Heo6patumocTsb
MIPUPOIHBIX MTPOLIECCOB.
[TpyuHLMIIBI JEWCTBUSA TETIIIOBBIX
matud. KT/,

MakcumanbHOE 3HAaYEHHUE
KIIJ.Iukn Kapho.
DKOJOTUYECKUE ACTIEKTHI

U CIIOJIb30BaHUs TEMIOBBIX
nsuratenei. TennoBoe 3arpsi3HEHNE
OKPYXKaroUen Cpebl.
TexHuyeckue ycTponcTBa u
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
XOJIOJUIIBLHUK, KOHIUIIUOHED,
JU3EITbHBIN 1 KapOIopaTOpHBIN
JIBUTaTelId, apoBasi TYpOuHa,
MOJTy4YE€HUE CBEPXHUBKUX
TEMIEPATYp,yTHIN3ALIHS
«TETUJIOBBIX» OTXOJ0B

JIOTIOJTHUTEIIbHBIMU
HUCTOYHUKAMU UH(OpMAIIMH 110
TEeME,UX KPUTUUECKUI aHATIU3 U
OIIEHKa JIOCTOBEPHOCTH.

AHanm3 1 olleHKa ITOCJICACTBUM
HCIIOJIB30BaHUS TEIIOBBIX
JIBUTATEJIe U TEIJIOBOTO 3arpsi3HEHUS
OKpYKaromencpe bl ¢ MO3UIAN
9KOJIOTMYECKOM 0€30MacCHOCTH;
MPEICTaBICHUMN

0 palMoHaJILHOM
MIPUPOJIOTIOIL30BaHUN (B

MpoIIecCe MOATOTOBKHU

COOOIIIEHUH, BBITTOJIHEHHUI
IPYIIIOBBIX TPOEKTOB)
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C MCTIOJIb30BAaHUEM TEIJIOBOTO
Hacoca, yTUIn3anus
OMOOPTaHUYECKOTO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» U
AIIEKTPOIHEPTUU

3.3

ArperartHbie
COCTOSIHUS
BeliecTBa. Ma3oBbie
nepexo/ibl

—

[TapooOpazoBanue u
KoHneHcauus. Mcnapenue n
KUIICHHE. Y IebHas TEIUI0Ta
napooOpa3oBaHUsI.

HaCBII_HeHHBIe M HCHACBIIICHHBIC ITApPHI.

Habmronenue cBOMCTB
HACBIIICHHBIXTIAPOB, MaJIBIX
nedopmariuii, mpoBeacHUE
KOCBEHHBIX U3MEPEHUN

YAEJIbHOM TEIUIOTHI MIABJCHUS JIbJA,

59



OenepanbHas padoyas nporpamma | usuka. 10—11 knaccel (yriayO0iaEéHHBIN yPOBEHB)

KauecTtBeHHas 3aBUCHUMOCTD
MJIOTHOCTUU JABJICHUSI HACKIIIICHHOTO
napa

OT TEMIIEpaTyphl, UX
HE3aBHCUMOCTHOT 00BbEMA
HACBIIIIEHHOIO apa.

3aBUCUMOCTB TEMIIEPATYPbI
KUIEHUSOT JIaBJICHUS B KUJKOCTH.
BiaxxHocth Bo3yxa. AGCOMIOTHAS
MOTHOCHUTEIbHAS BJIAKHOCTb.
TBEpnoe Teno. Kpucraimmueckue u
aMopdHbIe Tena. AHU30TPOTIHS
cBOMCTBKpUCTAILIOB. [InaBnenue u
KpUCTaJUIA3anus. Y IeJbHast
terotariaBienus. CyOoaumanusi.
Hedbopmaru TBEPIOTO TENA.
Pactsikenue u cxatue. CiBur.
MonynslOnra. IIpenen ynpyrux
nedopmaruii. TernnoBoe pacuiupeHue
JKHUIKOCTEU U TBEPABIX TEI,
00BEMHOE U JIMHEWHOE pacIIMpEHUE.
AHrapMOHH3M TEIUIOBBIXKOJIEOAHUIM
YaCTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIupeHust TeJ (Ha
Ka4€CTBEHHOM YpPOBHE).
[IpeobpazoBanue sHEPTUU B
dazoBbIXTIEPEXOIAX.

aOCOJIIOTHOM BJIAKHOCTH
BO3ayXxa, k03 duireHTa
MTOBEPXHOCTHOTO HATSHKEHUS,
moyist FOHra.

N3yueHne 3akOHOMEpHOCTEN
VCIIAPECHUSN KUTIEHUS KUJKOCTEN, B
TOM YHCIIE

KUIIEHUS [IPYU TOHUKEHHOM
JABJICHUY,HATPEBAHUS U TJIABJICHUS
KPUCTAJUINYECKOTO BEILIECTBA,
KaWJUISIPHBIX SIBJICHUH,
cMauuBaHus.l[poBeieHUE ONBITOB C
MBUTBHBIMU TIJIEHKAMU.
HccaenoBanue Moaeau
HEHBIOTOHOBCKOM KHUJIKOCTH.
Pemrenue pacu€rHbIx 3a7a4 ¢
SIBHO3aJIaHHOU U HESIBHO

3a1aHHON (PU3UIECKOM

MOJIEJIBIO

C MCIOJIb30BAHNUEM OCHOBHBIX
3aKOHOBH (HOPMYIT MOJIEKYIISIPHOU
(GU3UKY U TEPMOIUHAMUKH.
Pemienue kauecTBEHHBIX 3aj1a4,
TPeOYIOLIMX MPUMEHEHHUS
3HAHUWIIO MOJIEKYJIIPHOU

(bu3HMKe U TEPMOJUHAMUKE.
OObsicHEeHUE OCHOBHBIX MPUHITUIIOB
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YpaBHEHUE TETIOBOTO
6amanca.lloBepxHOCTHOE

HATSKEHUE.

KoadpuimeHT noBepXHOCTHOTO
HaTshKkeHus. KanuisipHeie

aBieHus. /aBnenue nox
VCKPUBJIIEHHON MMOBEPXHOCTHIO
KUJKOCTH.

®opmyna Jlannaca.

TexHuuecKkue yCTpoucTBa u
TEXHOJOTUYECKHUE MTPOLIECCHI: )KUAKNE
KPUCTAILJIbI, COBPEMEHHBIE MATEPUAIIBI

CTPOCHUS KUJKUX KPUCTAIIOB,
MOJTYYEHHUSI COBPEMEHHBIX
MaTepuanoB.

Omnpenenenue yciaoBui
MIPUMEHUMOCTH MOJETIEH
bu3MYecKuX Tel U IPOLIECCOB
(sBIIEHUI): MOJIeNIeH Ta3a, )KUJAKOCTH
UTBEPIOTO (KPUCTATUTMUECKOTO)
TeJa, UeaJIbHOrO ra3a.
Brinonnenue y4eOHBIX
3aJIaHUM Ha aHaJIu3 TEIJIOBBIX
MpOIECCOB  (SIBJICHUI) c
WCIIOJIb30BaHUEM

OCHOBHBIX NToJ10KeHU MKT n
3aKOHOBMOJICKYJISIPHOUW (PU3UKHU U
TEPMOJUHAMUKU: CBSI3b JABJICHUS
UJIeaIbHOIO ra3a ¢ KOHIEHTpaluei
MOJIEKYJ U €r0 TEMIIEPATYPOH,
ypaBHeHUE MeHeneeBa—
Knanelipona, nepBbiii 3aK0H
TEPMOJUHAMUKH.

Paborta B rpynnax npu o0CyXaeHUU
BOIIPOCOB MEXKITPEAMETHOTO
xapaktepa(Hanpumep, 1o TeMe
«TennooOMen

B ’KUBOU MIPUPOJIEY)
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Htoro no pazneny 4
9

Paznen 4. JinexkTpoanHamMuka

4.1 | DnekTpuueckoe noie 2 DJIeKTpHU3aLMS TET U €€ MPOSBICHUS. [IpoBeneHne KOCBEHHBIX H3MEPEHUN
4 DIeKTpuuecKuii 3apsia. J[Ba Buna

AJIEKTPUUYECKUX 3aPAJIOB.
[IpOoBOAHUKY, IUATIEKTPUKH U
MOJyITPOBOJHUKMU.

DJIEMEHTAPHBIN JICKTPUUECKUAN 3apsi/I.

3akoH COXpaHCHUA
QJICKTPHUYICCKOIo3apsaa.

HOIBITOB IO TIPOBEPKE
MPEIOKEHHOU TUIIOTE3bI TPU
W3YYECHHUH B3aUMOJCHCTBUS
3apsHKEHHBIX T, 3apsiia
KOHJIEHCATOpa, MOCIEA0BATEILHOIO
CO€IUHCHUSA

KOHJICHCATOPOB.
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B3aumopeiictue 3apsaoB.
Toueunsle 3apsiabl. 3aKOH
Kynona. DnekTpuueckoe moie.
Ero neiictBueHa 3JIeKTpUYECKUE
3apsibl.

Harnpsik€HHOCTB 2JIEKTPUYECKOTO
oJIsl.

[Tpo6HbIit 3apsa. Jluauu
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO
110J151. OTHOPOTHOE AIEKTPUUECKOE
noJIe.

[ToreHunanbHOCTH
AIEKTPOCTATUYECKOTO MOJIS.
Pa3znocTenioTeHIIMANIOB U
HanpsiKEHHE.

[ToreHumanbHas sHEPTUA

3apsiiaB JIEKTPOCTATUHYECKOM
oJe.

[ToTeHman 3JIeKTpOCTaTUYECKOTO
1107151 CBA3b HANPS)KEHHOCTH TOJIS U
Pa3HOCTUIIOTEHLIUATIOB 1151
AJIEKTPOCTATUUECKOTOIOJS (KaK

OJIHOPOJTHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIUI

CyIEpIO3ULINI

3JIEKTPUYECKUX MOJIEH.

[Tose Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsKEHHOU cephl.

Omnpenenenre aOCOMOTHBIX U
OTHOCHUTENBHBIX MOTPEMTHOCTEN
U3MepeHU PU3NYECKUX

BesnurH. O1leHKa rpaHull
MOTPEIIHOCTEM.

HabGnronenue npeBpailieHus SHEpTuu
3apsKEHHOTO KOHJIEHCATOpa B
DHEPIUIOU3TYyUYEHHS CBETOANOAA,
UCCIIEIOBAaHNE paspsiga KOHAEHcaTopa
yepes pe3UCTop.

N3yuyeHue 3aBUCUMOCTH
AJIEKTPOEMKOCTH

IJTIOCKOTO

KOH/JIEHCATOpa OT IJIOIIAIH
IJJACTHH,PACCTOSHUS MEXKY HUMU

u

JIUADJIEKTPUYECKON TPOHULIAEMOCTH.
W3ydeHune KapTuH JUHUN
HANPSDKEHHOCTH DJIEKTPUUECKOTO
MOJIITOYEYHOT O 3apsifa, PABHOMEPHO
3apsKEHHOM cephl,
PaBHOMEPHO3APSKEHHOTO 110
00BEMy mIapa,

PaBHOMEPHO 3apsSIKEHHOU
0ECKOHEYHOUIIIIOCKOCTH U
SKBUIMOTEHIIMATBHBIX TOBEPXHOCTEM.
Pemrenue pacu€rHbixX 3a1a4 ¢ ABHO
3aJITaHHOU U HESIBHO 3aJIaHHOU
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ITonepaBHOMEPHO 3apsIKEHHOTO I10
00bémy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEYHOU
mockoctr. Kaptunel tnHun
HANPSKEHHOCTH 3TUX TTOJIEU U
AKBUIIOTEHIIMAIBHBIX
nosepxHocreu. [IpoBoaHuku B
ANEKTPOCTATUYECKOMIIOIIE.
YcnoBue paBHOBECHUS 3apsA0B.
JIMBIEKTPUKY B
ANEKTPOCTATUYECKOMIIOIIE.
JusnexTpruyeckasi MpOHULAEMOCTb
BEILIECTBA.
Konpgencarop.
DIIEKTPOEMKOCTD
KOHJIEHCATOPA.
DIIEKTPOEMKOCTD
KOHJIEHCATOpa.
[TapamtenbHOE COeNMHEHNE
KOHJICHCATOPOB.
ITocnenoBarenbHOECOEINHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO KOHAEHCATopa.
JIBrKeHME 3apsKEHHON YaCTULIBI

B OJTHOPOJHOM BJIEKTPHYECKOM

nose. TexHu4eckne ycTporucTBa u
TE€XHOJIOTUYECKHUE MPOLIECCHI:
AIEKTPOCKOIL, 3JIEKTPOMETD,

IIJIOCKOTO

buznyeCcKoil MOAEIBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U(OPMYII AIEKTPOCTATUKH.
Pelienre kauecTBEHHBIX 3a/1a4,
TpeOYIOLIUX TPUMEHEHUS
3HAHUHIIIO JIEKTPOCTATHUKE.
OObsicHEeHUE yCTpOICTBa U
MIPUHIIUIIA JEUCTBUSA
AIIEKTPOCKOIIA,dJIEKTPOMETPA,
KOHJIEHCAaTOpPOB, TeHeparopa Ban
ne I'paada.

OOBbscHeHue paboThI
AIIEKTPOCTATUYECKOMN 3aLTUTHI,
3a3eMJICHUS JIEKTPOIIPUOOPOB.
Onpenenenue ycaoBui
MPUMEHUMOCTUMOIeNIEN (PU3NIECKUX
TE€JI: TOUCUHBIN 3apsl, OJJTHOPOIHOE
AIIEKTPUYECKOE TOJIE.
Brlinonnenue yueOHbIX 3a1aHUM

Ha aHaJIMU3 AJIEKTPUUECKHUX
MIPOIIECCOB (SIBJICHUH) C
UCITOJIb30BAaHUEM OCHOBHBIX
IIOJIOKEHUM U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOH
COXpaHEHUs

AIIEKTPUYECKOTO 3aps/1a, 3aKOH
KyoHna,moTeHmaabHOCTh
ANEKTPOCTATUYECKOTO OIS,
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AIIEKTPOCTATUYECKAS
3allUTa, 3a3€MJICHHE
AIEKTPONPUOOPOB,
KOHJICHCATOPbI, TEHEPATOP
Ban ne ['paada

NPUHIUIICYTIEPIIO3ULINH
AIEKTPUYECKUX IOJICH.
Ucnonws3zoBanne IT-

TEXHOJIOTHI TIPU paboTe ¢
JOTIOJTHUTEbHBIMU

MCTOYHUKAMU UH(OPMAIUH 110 TEME,
WX KpUTUYECKHUM aHATIU3 U OIICHKa
JIOCTOBEPHOCTH
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4.2

[TocTostHHBIN
ANEKTPUYECKUN TOK

SN\

Cuina Toka. [TocTOSHHBIN TOK.

VY cIiioBus CyIIECTBOBAHUSA
MOCTOSTHHOT'O AJIEKTPUYECKOTO TOKA.
Hctounuku Toka.Hanpsokenue U u
DJIC 6.

3akoH OMma aJ1d y4acTKa Lenu.
DIIEKTPUYECKOE COTPOTUBIICHUE.
3aBHUCUMOCTb CONIPOTHUBJICHUS
OJIHOPOJAHOTO MPOBOJIHUKA OT €r0
JUTMHBI U TUIOLIA]TU TTONIEPEYHOTO
ceyeHus. Y JenbHoe
CONPOTHUBJICHUEBEIIECTRA.
[locnenoBarenbHOE, MapaieNbHOE,
CMEILIAHHOE COEIMHEHNE
NPOBOJHUKOB.Pacuér pa3BeTBIEHHBIX
anekTpuueckuxierneit. [Ipasuna
Kupxroda.

PaboTa snexTpuieckoro
Toka.3akoH Jlkoyns-

Jlenia.

MOIIHOCTB AAEKTPUUECKOTO

Toka. TernnoBast MOIITHOCTD,
BBIJIEJIsIEMasiHA PE3UCTOPE.

OJ1C u BHyTpEeHHEE
CONPOTHUBJICHUEUCTOYHUKA TOKA.
3akoH Oma

JUTSI TIOJTHOM (3aMKHYTOM)
AIEKTPUYECKOMN 1enu. MOonHOCTh

[IpoBeneHne NpsMbIX U3MEPEHNAN
CUJIBITOKA Y HAIIPSKEHUS, KOCBEHHBIX
WU3MEPEHUN yIEIIBHOTO
conpotusienus,IJ{C 1 BHyTpEHHETO
COIPOTHUBIICHUS NCTOYHMKA TOKA,
MIPOBEICHUE UCCIEAOBAHUN
3aBHCHUMOCTEN (PU3NUECKUX BEIUYNH
Y OIBITOB

I10 ITPOBEPKE MPEII0KEHHOM
TMIIOTE3BIIPU U3YYEHUU Lenen
IIOCTOSIHHOT'O

TOKaA.

Omnpenenenre abCONMIOTHBIX U
OTHOCHTEJIBHBIX TOIPEIIHOCTEN
U3MEpEeHHI (PU3NUECKUX
Benn4yuH.O1eHKa rpaHuIl
IIOIPEIIHOCTEN.

N3y4yeHue KOpOTKOro 3aMbIKaHUs
raJbBaHUYECKOI'O 3JIEMEHTA U
OLICHKAaBHYTPEHHETO
CONPOTHUBJICHHUS.

Pemienune pacu€THbIX 3a1a4 ¢
SABHO3AIaHHOU U HESIBHO

3a/IaHHON (hH3UYECKON

MOJIEJIBIO

C HCMOJIb30BAHUEM OCHOBHBIX
3aKOHOBH (hPOPMYIT TOCTOSTHHOTO
TOKA.
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ucrouHuka Toka. Koporkoe
3aMBbIKaHHE.

Konpencarop B nenu nocTossHHOTO
ToKa. TexHnueckne ycTpoucTaa u
TEXHOJIOTUYECKHUE ITPOLIECCHI:
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
CUETUMK DIICKTPUYECKON SHEPTUU

Pemenne kauecTBeHHBIX 3a/1a4,
TPeOYIOMUX MPUMEHECHHSI 3HAHU T
M3aKOHOB IIOCTOSIHHOTO TOKa.
OObsicHEHUE YCTPOMCTBA U MTPUHIUIIA
JICUCTBUS aMIIEPMETPA,
BOJIBTMETPA, PEOCTATA, CUETUNKA
AIIEKTPUYECKOUIHEPTUH.
BrimonHenne y4eOHbIX 3a1aHHIMA
Ha aHaJIU3 AIEKTPUYECKUX
MIPOIIECCOB(SBICHU) C
HCIOJIb30BaHUEM OCHOBHBIX
IIOJIOKEHUM U 3aKOHOB
ANEKTPOAMHAMHUKU: 3aKOHBI OMa
JUISL y9acTKa HENu U IS
3aMKHYTOMDJIEKTPUYECKOH LIETIH,
3aKOH

Jxoyns—Jlenna.

Paborta B rpynnax npu o0CykAeHUU
BOIMPOCOB MEXKITPEIMETHOTO
XapakTepa(HamnpuMmep, mo Teme
«DNEKTpUUECKHUE

SIBJICHUS B TIPUPOJIEY)
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4.3

Toxu B
Pa3IUYHBIX
cpenax

DrnexTpuyeckas MpoBOAUMOCTh
Pa3IUYHBIX BEUIECTB. DJIEKTPOHHAS
POBOJUMOCTH TBEP/ABIX METAILIOB.
3aBUCHUMOCTb COITPOTHUBIICHHS
METaJUIOBOT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTb. DIIEKTPUUECKHI
TOK B BaKyyMe.

CBoiicTBa AIIEKTPOHHBIX ITyYKOB.
[TomynpoBonuuku. CobcTBeHHAs
UIpUMECHast TPOBOIUMOCTh
HOJYIIpOBOAHUKOB. CBOMiCcTBa
p-n-nepexoaa.
[TorynpoBOIHUKOBBIETIPUOOPHI.
DNEeKTPUUECKUN TOK B AJIEKTPOIUTAX.

IIpoBenieHEe KOCBEHHBIX U3MEPECHU N
WHCCIEN0BAHUN 3aBUCUMOCTEN
Mexay GU3NYEeCKUMU BeIMYMHAMU
MIPU U3YYEHUHU TTPOIIECCOB
MPOTEKAHUSAIIEKTPUUECKOT O TOKA B
MeTaJlJIax, JIEKTPOJIUTAX U
MOJTYNPOBOJHUKAX.

Omnpenenenue aOCOMOTHBIX U
OTHOCHTEJIBHBIX

MIOrPETHOCTEN

U3MEpeHU (PU3NYECKUX

BeJIM4MH. O1IeHKa TPaHuIl
IIOIPELTHOCTEN.

HaGmronenue snexkrponnsa, u3ydeHue
HOOBSICHEHHE MPOBOIUMOCTH
AJIIEKTPOJIMTOB, SKCIEPUMEHTAIBHOE
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DIEKTPOIUTUYECKAST TUCCOIUAIIUS.
DIIEKTPOIU3. 3aKOHBI
@apanes s MIEKTPOIIN3a.
DJIEKTPUUECKUN TOK B
razax.CaMOCTOSITENIbHBIN U
HECAMOCTOATEIbHBIN

paspsia.

Paznuunbie TUIIBI
CaMOCTOSITEIILHOTOpa3psaa.
Mounus. [1na3ma.

TexHnYeCcKHne yCTpOUCTBA
UIIPAKTUYECKOE

MIPUMEHEHUE:

razopaspsiIHbIC JIAMITbI, AJIEKTPOHHO-
JTy4eBasi TpyOka,
MOJTYTPOBOTHUKOBBIE TPUOOPHI:
MO, TPAH3UCTOP, POTOIUO,
CBETOJIUO]], TAJIbBAaHUKA,
paduHUpOBaHUE ME/IU, BBITLJIABKA
AITIOMUHUS, SJICKTPOHHAS
MUKPOCKOIHUS

M3YUYEHHE 3aKOHOB
anektposnsadapanest.

CHsiTHE BOJIBT-

aMIIEPHOU

XapaKTepUCTUKU

IOJA.

CpaBHEHHE TPOBOIUMOCTH
METaJIJIOBU MOJYTPOBOHUKOB.
N3ydeHne HCKpOBOTO

paspsiiau IpOBOJIUMOCTH
BO3/IyXa.

Pemrenue pacu€tHbix 3a1a4 ¢
SIBHO 3aJIaHHOM U HESIBHO
3aaHHOM (DU3UUYECKOM MOJICIIBIO
C UCIIOJIb30BaHUEM
3aKOHOMEPHOCTEN

MOCTOSTHHOT'O TOKA B Pa3JIMYHbBIX
cpenax.Pemnenne kaueCTBEHHBIX
3a1a4, TpeOyIOIUX TPUMEHEHUS
3aKOHOMEPHOCTEHN MTOCTOSIHHOTO
TOKaB Pa3JIMYHbIX CpEax.
OOBbsicHEHUE YCTPOWCTBA U
MPUHLIUNAAECHCTBHS Ta30pa3psIHBIX
JIaMII,

AJIEKTPOHHO-JIY4YEeBOM TPyOKH,
MOJIYITPOBOTHUKOBBIX TPHOOPOB:
Iroja, TpaH3ucTopa, oroanoaa,
ceeroanoaa. OObICHEHUE CYTH
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MpoucCCOB: IrAJIbBAHUKH,

padUHUPOBAHUS MEJIU, BBITUIABKU

QIFOMHMHMUSA, DIIEKTPOHHON
MUKPOCKOIINH

Hroro no pazneny

54

Pa3pen 5. @usnyeckuil NPaKTUKYM

5.1 | Ousnueckwmii 16 CnocoObI u3MepeHust [IpoBeneHrEe KOCBEHHBIX
IIPAKTUKYM (bU3MYECKUXBEIHYUUH C WU3MEPEHUN, NCCIIEIOBAHUIN

UCIIOJIb30BAaHUEM aHAJIOTOBBIX U 3aBHCHUMOCTEHN (PU3NIECKUX
U(POBBIX U3MEPUTETHHBIX BEJINYVH, [IPOBEPKA
npuOoOpoB u IPEIIOKEHHBIX TUIIOTES
KOMITbIOTEPHBIX JaTYMKOBBIX (BBIOOP U3 padoT,
cucteM. AOCOIOTHBIE U ONMCAaHHBIXB TEMATUYECKUX
OTHOCUTEJIbHBIE MIOIPEIIHOCTH pazzenax
M3MepeHnu PU3NUEeCKUXBEITNYHH. «YYEHUUYECKUMN IKCIIEPUMEHT,
OneHka rpaHuiy n1abopaTopHble paboTHI,
NOTPEIIHOCTEN IPAKTUKYM))

Hroro no pazaeny 16

PesepBHOE Bpems 10

OBLIEE KOJIMYECTBO 170

YACOB I10 ITPOT'PAMME

70



OenepanbHas padoyas nporpamma | usuka. 10—11 knaccel (yriayO0iaEéHHBIN yPOBEHB)

11 KJIACC
Haumenosaunue
Ne Komuuect OCHOBHBIE BUBI IEITEITLHOCTA
pa3ziesioB U TeM [TporpammHoOe coaepxaHue
BO 00yJaroImMXCs
y4eOHOTO
I 4acoB
/ npeaMera
Iyl

Pasznen 1. DnexkTpoamHaMuKa

1.1 MarautHoe 1oJjie

A

B3aumozericTBre nNOCTOSHHBIX
MAarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nosie. Bektop
MAarHuTHOM UHAYKIMHU. [TpuHImAT
CyHEPIIO3ULINN MAaTHUTHBIX MOJIEH.
JIMHY MarHUTHOMMHAYKIIUH.
MarauTtHoOEe o€ NTPOBOJHUKA C
TOKOM(ITPSIMOTO MPOBOJHUKA,
KaTYyILIKU U

KpyTroBOro BUTKa). OnsIT
Opcrena.Cuna Amnepa, eé
HaIPaBJICHUE U MOAYJIb.

Cuna JlopeHua, e€ HanpaBJIeHHUE U
MOIYJIb. JIBH>KEHHE 3apsSyKEHHOU
YaCTUIbI B OJTHOPOJHOM
MarHuTHommoJie. Paborta cuiibl
Jlopenua.

MaruauTHoe 11oj€e B

BEIIECTBE.

®eppOoMarHeTuKy, rnapa-

[IpoBeneHrEe KOCBEHHBIX U3MEPEHUI
cuibl Amiiepa, IpoBeACHUE
VCCIICIOBAHNS 3aBUCUMOCTEN MEXKIY
(bU3NYEeCKUMU BETUYMHAMU U OIBITOB MO
IIPOBEPKE MPEJI0KEHHON TMITOTE3BIIPH
W3YUYEHHHU JIEVCTBUS MIOCTOSTHHOTO
MarHyiTa Ha paMKy C TOKOM,
B3aMMOJICHCTBUSA ITIPOBOJHUKA

C MarHuTHBIM nojeM. OnpeneneHue
aOCOJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUMN
busnueckux BenuynH. O1ieHKa

IrpaHuLl NOTPEIIHOCTEN.

HccenenoBanre MAarHUTHOTO OIS
MTOCTOSTHHBIX MarHUTOB, CBOKCTB
(beppoMarHeTUKOB.

Onpenenenue ycaoBUi MPUMEHHUMOCTH
MOJEIN OJTHOPOJHOTO MAarHUTHOTO ITOJIA.

OmnpeneneHne HarpaBIeHUs HHAYKIIUN
MarHUTHOTO TOJIsl TPOBOAHUKA C
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U IUaMarHeTUKH.
TexHUYEeCKHUE yCTPOMCTBA U
TEXHOJOTUYECKHUE MTPOLIECCHI:
IPUMEHEHUE MOCTOSHHBIX
MAarHuTOB, JIEKTPOMArHUTOB,
TECTEP-MYJIBTUMETD,
ANeKTpoABUraTensb SAxkoou,
YCKOPHUTEIHN 3JIEMEHTAPHBIX
YacTUIL

TOKOM, CHJIBI AMITepa U CHIIBI
Jlopenua. M3yuenune kapTrHbI JIUHUA
VHTYKIIUMMAarHUTHOTO TTOJISI
TI0JIOCOBOTO M IIOIKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB, JIJTAHHOTO
PSIMOTO

POBOTHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
IPOBOIHUKA, KATYIIIKU C TOKOM.
OObsiCHEHHE B3aUMOICHCTBHS IBYX
IPOBOJHUKOB C TOKOM, JICHCTBHSI CUIIBI
JlopeHI1a Ha MOHBI DIEKTPOJIUTA.
Habumroienue nBxeHus myyka
AIIEKTPOHOB B MATHUTHOM TIOJIE.

72




OenepanbHas padoyas nporpamma | usuka. 10—11 knaccel (yriayO0iaEéHHBIN yPOBEHB)

3JIEKTPOMAarHUTOB, TECTEP- N3yueHne npuHOUIIa JEHCTBUSA

MYJIBTUMETP,dJIEKTPOABUTATEIb AJIEKTPOU3MEPUTENILHOTO NpUdopa
SAxobu, yCKOpUTENIN 3JIeMEHTaPHBIX MAarHUTO3JIEKTPUYECKON CUCTEMBI.
4aCTHUL] Pemenune pacu€rHbIX 3a71a4 C SIBHO

3aJITaHHON U HESIBHO 3aJaHHOU
bu3znyecKoil MOJEINbIO

C UCMOJb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmy mo Teme «MarHuTHOE MOJIeH.
Pemnrenne kadecTBEeHHBIX 3a/1a4,
TPEOYIOITUX MPUMEHEHUS 3HAHUN

1o TeMe «MarauTHOE I10JIe».
OOBsiCHEHUE YCTPONCTBA U MPUHITUTIA
JICUCTBHS AJIEKTPOMArHuToOB, TECTEpa-
MYJIBTUMETPA, IICKTPOABUTATEIIS
Axobu, yckopuTenen 3J1eMeHTapHBIX
YaCTHII.

OOBsicCHEHUE MPUMEHEHUSI TOCTOSTHHBIX
MarunutoB Slko0u, yckoputenei

9JICMCHTAPHbIXYaCTHUII.
OOBsicHEHHE IMPUMCHCHMU: ITIOCTOSHHBIX
MaromMToOB

73




OenepanbHas padoyas nporpamma | usuka. 10—11 knaccel (yriayO0iaEéHHBIN yPOBEHB)

1.2

DJIEKTPOMAarHuTH
asiMHTYKIIUS

SIBneHne 3MEKTPOMArHUTHOM
MHAYKIUU.IIOTOK BEKTOpa MarHUTHOMN
WUHIYKLIHH.

O C nnaykuun. 3akoH
AIEKTPOMAarHUTHOW MHIYKIIUH
®dapanesa. BuxpeBoe 31eKTpuuecKoe
nosie. Toxku Pyxo.

O/C nnaykuuu B

MIPOBOJIHUKE, IBUKYLIEMCS B
OJHOPOJTHOM MarHUTHOM

noJie.

IIpaBuio Jlenna.

NupykruBHoCcTh. Karymka

WHIyKTUBHOCTH B 1enu
MOCTOSTHHOTO ~ TOKa.  SIBieHwme
CaMOUWHTYKIIUH. C
CaAaMOUHYKITHH.

OHeprusi ~ MarHUTHOTO  TIOJA

KaTYIIKUC TOKOM.
DNEeKTPOMarHuTHOE IOJIE.
TexHuuyecKne yCTporucTBa

Y TEXHOJIOTUYECKUE

IIPOLIECCHI:

MHIYKIIMOHHAS [I€Yb, COJICHOUL,
3aIIUTAOT JICKTPU3ALMNH TEN MPU
JBUKCHUU

B MAarHUTHOM MOJI€ 3EMJIN

[IpoBeaeHue uccnea0BaHus
3aBUCUMOCTEN (PU3MUECKUX BETUYHH
MOIIBITOB IO POBEPKE
MPEVIOKEHHOW TUIIOTE3bI MPU
W3YYEHHH SIBJICHUS
AIEKTPOMArHUTHOM MHTYKIIUH.
Onpenenenne MHAYKIUN
BUXPEBOrOMAarHUTHOTO MOJISI.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPELTHOCTEN
U3MEpPEHUH (PU3NIECKIX
BesnurH. OlIeHKa TPaHuLl
IIOTPEIIHOCTEN.
DKCIEPUMEHTAIBHOE U3YUECHHE
npaBwiallenma.

Hccaenosanue sBICHUS
caMOMHIYyKIuHU,3aBucuMoctu I1C
CaMOMHIIYKIIMU OT CKOPOCTH
VU3MEHEHHUS CUJIBI TOKA B LIETIH.
N3yuenne nageHnss Maraura

B aJTIOMUHUEBOM (MeIHOM) TpyOe.
Coopka Moenun
3JIEKTPOMarHUTHOTOT€HEPaTOpa.
Pemenune pacu€THbIX 33124 €
SIBHO3aJJaHHOM U HESIBHO
3aJITaHHON

(bu3nYecKoil MOACIIBIO
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C MCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
u(hopMyII 1o TeEMe
«DNEKTPOMArHUTHAS UHIYKITHS.
Pelienne kauecTBEeHHBIX 3a/1a4,
TPEOYIOMUX MPUMECHCHHUS

3HAHUUIIIO TEME

«ONEeKTpOMarHuTHas

UHTYKIIHSD).

OOBbscHEHHE OCHOBHBIX
MIPUHIATIOB JIeUCTBUS
TEXHUYECKUX YCTPOUCTB n
TEXHOJIOTHYECKUX MIPOIIECCOB,
TaKuX KakK: WHAYKIMOHHAs II€Yb,
COJICHOH /I, 3alluTa OT

AIIEKTPU3ALUU TEN
IIPYU IBU’KEHUH B MAarHUTHOM
OJIE3EMIIH.

PaboTa B rpynmnax npu o0CyxJ1eHuu
BOIIPOCOB MEXIPEIMETHOTO
xapakTepa(Hanpumep, o TeMe
«ONEKTPOMATrHUTHBIE SBJICHHUS

B IPUPOJAEY)

Hroro no pazuneny

Pa3nen 2. Kojie0anus ¥ BOJTHBI
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2.1

Mexaaunueck
UEKOoJICOaHUS

[E—

KonebarensHas
cucreMa.CBoOOHBIE

KoJIcOaHus.

I"apmonunveckue kosieOanus.
Kunematnueckoe U JMHAMHUUECKOE
OMMUCaHue. DHEPTreTUYECKOoe
ONMCaHUE(3aKOH COXPAaHEHUS
MEXaHUYECKOMU

[IpoBeaeHNE KOCBEHHBIX U3MEPEHMUI,
VICCJIEIOBAHUSI 3ABUCUMOCTEN MEXIY
($u3nYECKUMU BEIMUYUHAMH U
OMBITOB IO ITPOBEPKE MPETOKEHHON
TUIOTE3bIIPU U3YYEHNUN KOJIeOaHUi
HUTSHOTO U

IIPYKUHHOTO MasiTHUKOB,
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sHeprun). BeIBoA TMHAMHYECKOTO
OTIMICAaHUSI TAPMOHHYECKUX
KOJICOAHWITN3 UX SHEPTETHUECKOTO
u

KMHEMATUYECKOTO OTTMCAHUSI.
AwmiuTyaa u pasza KoneOaHHi.
CBs3baMILTATY/IbI KOJICOaHUH
HUCXOJTHOM BEJIUYHHBI C
aMIUIUTYy1aMU KoJieOaHuiieé
CKOPOCTH U YCKOPEHUS.

ITepuon u yacToTa KoJicOaHMIA.
ITepuoa MaabIx CBOOOIHBIX
KoJIeOaHMMMaTEeMaTHIECKOTO
MasiTHuKa. [lepro cBoOOTHBIX
KOJIeOaHWI MPY>KMHHOTO MasiTHUKA.
ITonsTre 0 3aTyXxarommx
KoJeOanusaX. BeiHy ) 1eHHbIC
KoJiebanusi. Pe3oHanc.
Pe3onancHas kpusas. BausHue
3aTyXaHHs Ha BUJ PE30HAHCHOMN
KpUBOW.ABTOKOJICOaHUS.
TexHuueckue ycTponucTna u
TEXHOJOTUYECKUE MPOLIECCHI:
METPOHOM, Yachl, Kauely,
MY3bIKaJIbHBICHHCTPYMEHTHI,
cericmorpad

BBIHYKJIEHHBIX U
3aTyXaroNMXMEXaHIIECKIX
KOJIeOaHMIA.

Omnpenenenre aOCOMOTHBIX U
OTHOCUTEJbHBIX MOIPEUTHOCTEN
U3MEepeHH PU3NUECKUx
Benn4yrH.OeHKa rpaHHuIl
ITOrPETHOCTEM.

HaOmronenne HeE3aBHCUMOCTH
nepuoIaMalibIX KoJaebaHuii rpy3a Ha
HUTH

OT aMILTUTY/IbI.

DKcrnepuMeHTaIbHAS MpOBEpKa
3aKOHA COXPAHCHUSI DHEPTrUu TpHU
KOJIEOAHUSAXTPY3a Ha IPYKHUHE.
Hab6nronenue pesonanca.
Onpenenenue ycioBu
MPUMEHUMOCTUMO/ICITIN
MaTEMaTHYECKOTO MasSTHHKA 1
UJICATbHOTO MPY>KUHHOTO MAsTHUKA.
Pemenune pacu€THbIX 3a1a4 ¢
SIBHO3aJJaHHOW Y HESABHO

3aIaHHON (hU3UYECKON

MOJIEIIBIO

C UCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
udopmyn o reme «MexaHnueckue
KOJICOaHUs» .

Pemenne kauecTBEHHBIX 33714,
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TPEOYIOITUX MPUMEHEHUS

3HAHUU

1o TeMe «MexaHu4decKHe KojieOaHus.
OO0bsicHEHUE YCTPOUCTBA U
MIPUHIIUIIA 1€HUCTBUSA

METPOHOMaA, YaCOB, Kauelleu,
MY3bIKaJIbHBIX

MHCTPYMEHTOB,

ceticmorpada.

Hcnonp3oBanue IT-

TEXHOJIOTHI MPHU paboTe ¢
JIOTIOJTHUTEIIbHBIMU

MCTOYHUKAMU WH(OPMAITIH TI0 TEME,
MXKPUTUYECKUMN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH
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2.2

DJIEKTPOMAarHuTH
bIEKOJICOaHUS

KonebarenbHbIN KOHTYP.
CBOOOIHBIEITIEKTPOMArHUTHBIE
Kos1e0aHusl

B UJI€aIbHOM K0JIeOaTeIbHOM
koHtype.@opmyna Tomcona. CBsi3b
aMIUIATYIbI3apsiia KOHJEHcaTopa ¢
aMIUIUTY101 CUJIbI TOKA B
KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXPaHEHHSI SHEPTUH

B UJICAIbHOM K0JIE0aTEeIbHOM KOHTYpE.
3aTyxarolme
AIIEKTPOMAarHUTHBIEKOJICOaHN .
BrinyxneHnsie
AJIEKTPOMArHUTHbIE KOJIeOaHusI.
ITepemenHbIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE
Y JIEVCTBYIOLIEE 3HAUYEHHUE CUJIBI
TOKA MHAIPSKEHUS TIPU PA3IMYHOM
(dbopMe 3aBUCHUMOCTH IIEPEMEHHOTO
TOKa

OT BPEMEHH.

CuHycoualIbHbIN IEpEMEHHbIN
TOK.Pe3nucrop, KonaeHcarop u
KaTyIlKa

MHAYKTUBHOCTH B LIENIU

[IpoBenieHE KOCBEHHBIX U3MEPECHU N
UHUCCIIEIOBAHUS 3aBUCUMOCTEN
bu3HYeCKUX BETMYUH MPU
U3YUYEHUH

AIIEKTPOMArHUTHBIX KOJI€OaHUN U
LENEeNNEPEMEHHOTO TOKA.
Onpenenenue aOCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3NIECKUX

BesnurH. O1leHKa rpaHull
IIOIPEIIHOCTEN.

N3ydenune ycTporcTBa u
NIPUHLIMIIAICUCTBUS
TpaHnchopmaropa.

HaOmronenune
AIEKTPOMArHUTHOIOPE30HAHCA.
N3ydenue ocumimorpaMm
AJIEKTPOMATHUTHBIX KOJICOaHUH.
Pemenne pacu€THbIxX 3a1a4 €
SIBHO3aJITaHHOMW U HESIBHO

3aJJaHHON (hr3HUECKOi

MOJIEJIBIO

C MCIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
u

dbopmyI o Teme «DIeKTPOMarHUTHBIC
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CHHYCOHMJIAIBHOIO IIEPEMEHHOTO TOKA.
Pe3onanc TokoB.
Pe3onaHcHanpsiKEHUN.

Nneanbhblii TpanchopmaTop.
[IpousBoacTBO, nepenaya u
NOTpeOICHUE ANEKTPUIECKOM
SHEPIUMu.

DKOJIOTHYECKUE PUCKH

IIPU IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynberypa ncnosb3oBanus
AIEKTPOIHEPTUH B
IOBCETHEBHOMKU3HU.

TexHuYeCKHne yCTPOUCTBA

1 TEXHOJIOTUYECKUE

IIPOLIECCHI:

3JIEKTPUYECKUN 3BOHOK,
F€HEePATOPIEPEMEHHOTO TOKA,
JTUHUH

ANEKTpoIepenay

KOJICOaHUSY .

Pemienune kauecTBEHHBIX 3aj1a4,
TPEOYIOMUX MPUMECHECHHUS
3HAHUWUIIO TEME
«IIEKTPOMarHUTHbBIC

KOJICOaHUSY .

CpaBHEHHE MEXaHUYECKUX U
AIIEKTPOMAarHUTHBIX

KOJIeOaHUH.

OOBbscHEHUE YCTPOUCTBA U
MIPUHIIUIIA I€UCTBUS
AJIIEKTPUYECKOTO 3BOHKA, TeHEpaTopa
IIEPEMEHHOTO TOKA, JIMHUN
AJIEKTpOIIepeaay.

Onpenenenne ycaoBui
MIPUMEHHUMOCTHUMOJIEITN HICaTBHOTO
KOJIe0aTeIbHOTO

KOHTYpa.

AHanu3 ¥ OIeHKA MOCeICTBUM
HCIIOJIB30BaHUS PA3INYHBIX
CIIOCOOOBIIPOM3BOICTBA
AIEKTPOIHEPTHH

C MTO3UIIMU DKOJOTUUECKON
0e301aCHOCTH;

MPEJICTABICHUI

0 paIrMoHaJILHOM IIPUPOJIONOIH30BAHUHI
(B mporecce MoAroToBKU
COOOILIEHNH, BBITIOJTHEHU I
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IPYIITIOBBIX TPOEKTOB)

2.3

Mexanunueckue u
AIEKTPOMArHUTH
BIEBOJTHEI

10

MexaHuvecKkue BOJIHbI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie u
poJ10JibHbIE BOJIHEL. [lepuos,
CKOPOCTbPACIPOCTPAHEHHUS U JITMHA
BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJIH:
OTpa)K€HUE, NPEJTOMIICHHE,
uHTepdepeHIus u gudpakius.
3ByK. CKOpOCTB 3BYKA.
I'poMkocTh3BYKa. BricoTa TOHA.
TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHNE

OKPYXKarIEUCPEIbL.

DJEeKTpOMarHUTHbIE BOJIHBI.
Ycnosus U3JIyYEHUs
ANEKTPOMATHUTHBIX BOJIH.

Bzaumnas OpHUCHTAlIUsA BEKTOPOB

B,E,v B 3JIEKTPOMATHUTHOMN
BOJIHE. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH:
OTpAKEHUE, MPEIIOMIICHUE,
noJIsIpy3aIusi, “HTephepeHITus
uaudpaKims.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[TpumeHeHue 3JIeKTPOMarHUTHhIX
BOJIHB TEXHUKE U OBITY.

HaGmronenue oOpa3oBaHus u
pacnpoCTpaHEeHUS

MOMEePEYHBIX

Y TIPOJIOJIBHBIX BOJIH, OTPAKEHHUS
UTIPEJIOMJICHUS, THTEPPEPEHIINH
U AuGpakuud MeXaHUYECKUX
BOJTH, AKyCTHYECKOTO
pe30HaHca, CBSI3U TI'POMKOCTH
3BYKa M BBICOTHI TOHA

C  AaMIUIMTYOJOM U YacTOTOU
KoneOaHuil. M3yueHue  CBOMCTB
yJIbTpa3ByKa U €ronpHUMEHEHHUS.
HccaenoBanue CBONUCTB
AJIEKTPOMATrHUTHBIX BOJIH:
OTpakKeHUe,PEJIOMIICHUE,
TOJISIpU3aIus,

nudpakius, UHTepdepeHus.
Oo6napyxeHue nHPpaKpacHOro
UyJIbTPadHUOIETOBOTO
n3iyyeHnid. CpaBHEHUE
MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycioBUii
MPUMEHUMOCTUMO/IETTN
TapPMOHHUYECKOUN BOJIHBI.
Perienne kauecTBEHHBIX 3aj1a4,
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[TpuHIMIIBI PAAUOCBS3U U
TeneBuaAcHUA. Paguookanus.
DJIEKTPOMArHUTHOE
3arpsI3HEHUECOKPYKAIOIIEH

Cpenpl.

TexHuueckune ycTpoucTaa
UIIPAKTUYECKOE

MIPUMEHEHUE:

MY3BIKQJIbHbIE HHCTPYMEHTHI,
paznap, paIuoONnpUEMHHUK, TEIECBU30D,
anTeHHa,Tenedon, CBU-nieun,
yIbTpa3ByKOBas

JUArHOCTHKA B TEXHUKE U MEIUIIUHE

TPEOYIOMUX MPUMECHECHHUS
3HAHUUIIO TEME
«MexaHnnueckue u
ANIEKTPOMATrHUTHBIE BOJTHBI.
N3yuenne nmapamerpos
3BYKOBOMBOJIHBI.

N3ydeHne pacripocTpaHeHUs
3BYKOBBIXBOJIH B 3aMKHYTOM
MIPOCTPAHCTBE.

OObsicHEeHUE yCTpOcTBa U
MPUHLNNA AEHUCTBUS My3bIKATbHBIX
MHCTPYMEHTOB,paaapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
OObsicHEHUE yIbTPa3BYKOBOM
JIMarHOCTUKU B TEXHUKE U
MEIULMHE.

Hcnons3zoBanue IT-
TEXHOJIOTUH MpHU padboTe ¢
JIOTIOJIHUTEIbHBIMU
HUCTOYHUKAMU UH(OpMAIINH 110
TEME,NX KPUTUUECKUN aHAIU3 U
OIICHKa JJOCTOBEPHOCTH.
AHaJIN3 ¥ OIIEHKA MOCIECTBUI
IyMOBOTO U
AIEKTPOMArHUTHOIO
3arpsA3HEHUS OKPYKAIOILIEH
CpEIBIC MO3ULIHAN
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9KOJIOTMYECKOM 0€30MacCHOCTH;
MIPEICTaBICHU N

0 pallMOHAIIEHOM MPUPOIOIIOIb30BAHUN
(B mIporiecce MOATOTOBKH COOOIIECHUH,

BBITIOJIHEHUU TPYIIIOBBIX TPOEKTOB)

24

Onrtuka

[IpsiMmosMHEHOE pacpOCTpAHEHUE
CBETa B OTHOPOJHOU cpene. Jlyu
cBeTa. TOYeyHbI HICTOYHUK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHusiceeTa. [loctpoeHue
U300 paKeHHIM

B IIJIOCKOM 3€pKaJe.
Cdepuueckuesepkana.
[Ipenomnenue cBeTa. 3aKOHBI
MPEJIOMIICHUS CBETA.
AOGCOIIOTHBIATIOKA3ATENb
MPEJIOMIICHHUSL.

OTHOCUTENBHBIN TOKa3aTENh
npenomiieHust. [ToCTOSTHCTBO 4acTOThI

Ha6mronenue ontraeckux
SIBJICHUI, TPOBEJACHUE KOCBEHHBIX
U3MEPEHUI,UCCIEN0BAHUS
3aBUCUMOCTEHN (HPU3NUECKUX
BEJIMYUH U OIBITOB

0 TIPOBEPKE MPEIOKECHHOM
TUINOTE3BINPY U3YUEHUU SIBIICHUN
MIPEJIOMJICHUS CBETA HA TPAHUIIC
paszena AByX Cpel, MPeJIoMIICHUs
CBeTa B coOuparonieit u
paccenBarolIei JIMH3aX, BOJTHOBBIX
CBOMCTB CBETA.

Hab6nrogenue noaHoro BHyTpeHHETo
OTPaKEHUS, N3YICHUE MOJICIH
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CBETA U COOTHONIIEHUE JJIMH BOJIH
IpU MEPEXOE
MOHOXPOMAaTHYECKOTOCBETA YEPE3
rpaHuIly paszzena AByX

ONTHUYECKHUX CPE.

Xon jiyuen B mpusMme. Jlucnepcus
cBeta.ClI0KHBIA coCTaB O€JI0ro CBETA.
[Ber.

[TosntHOE BHYTpEHHEE
otpaxkenue.lIpenensHpli yron
MIOJTHOTO BHYTPEHHETO

OTPAKEHMUS.

CoOuparome 4 pacceuBaroIue
muH3bl. Tonkas nuH3a. DokycHoe
pacCTossHME M ONTHYECKas CHJia
TOHKOM JIMH3BI.

3aBUCUMOCTH (POKYCHOTO
PACCTOSIHUSITOHKOM ChepruuecKoit
JIUH3BI OT €€ TEOMETPUU U
OTHOCHUTEIHHOTO

MOKa3aTessl PEJTOMIICHUS.

dopmyJia TOHKOU JIMH3BI.
VBeanueHue,1aBacMoe JUH30M.

Xon yya, IpoLIeIEro JUH3Y MO
MIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ONTUYECKOM OcH. [locTpoenue
M300paKeHUM TOYKH U OTpE3Ka
IPSIMOWB COOMPAIOLINX U

CBETOBOJA.
[Tonyuenue nzoOpaxeHus B
CHCTEMEU3 TNIOCKOTO 3€pKAJIA U
JIVH3BI,

B CUCTEME U3 JABYX JIMH3.
KonctpynpoBanue
TEJIECKOIMMMYECKUXCUCTEM.
N3yuenue MOJIApU3ALAN
CBETa, OTPaXEHHOIO  OT
IIOBEPXHOCTU AUIJIEKTPUKA,
U3YyUYCHHE

UHTep(PEepEeHITNY JIa3ePHOTO
M3JIyYEHUSHA IBYX LIETAX.
[Tonyuenue cnekrpa
W3JIy4YCHUSCBETOINO/IA IIPH
noMoIU JuGPaKIMOHHON
PELLETKH.

Pemienue pacu€THbIX 3a1a4 ¢
SIBHO3aJIaHHOM U HESIBHO
3a/IaHHOM (hH3HUYECKON
MOJENBIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
udopmyin no reme «ONTUKAY.
Peuienne kauecTBEHHBIX 3a/1a4,
TPEOYIOUTUX MPUMEHEHUS
3HAHUMUIO TeMe «ONTHKaY.
[TocTpoeHnue u pacuér
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pacCcCuBaronmx JMH3aX U UX
CHUCTCMaAX.

OnTtuyeckue npudopsl. Pazpemniaromnias

crocobHocTh. ['1a3 kak
ONTHYECKASICUCTEMA.

[Ipenesnsr

MIPUMEHUMOCTH
r€OMETPUYECKON

ONTHKHU.

BonnHoBas onruka.
WNurepdepenuusicera.
KorepenTHbIE HCTOUHUKU.
VYcnoBust HaOMOICHUST MAKCUMYMOB
MMUHUMYMOB B
uHTEepEPEHIIMOHHON

KapTUHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [Iprmepbl
KJIACCUYECKUXUHTEP(EPEHIMOHHBIX
CXEM.

Hudpakuus cBera.
HudpakunoHHasgpemeTKa.
YcnoBue HaOMI0AeHUS TI1aBHBIX
MaKCMMYMOB IpU NaJICHUH
MOHOXPOMaTHYECKOTO CBETa

Ha TU(PPaKIIMOHHYIO
peméTky.Ilomspuzanms

CBETA.

TexHuyeckue ycTporucTBa u

N300 PaKEeHUIA,CO3/1aBaCMBIX
TUTOCKUM 3€pKaJioM, TOHKOU
JIAH30M.

Omnpenenenue ycaoBUid NIPUMEHUMOCTH

MOJICIY TOHKOM JIUH3HI,

IpaHull IPUMEHUMOCTH
re€OMETPUYECKONONITUKH.
OOBsicHeHHE 0COOCHHOCTEMN
MPOTEKAHUSONTUICCKUX SIBJICHUM:
uHTepdepeHiuu, udpakiuu,
JUCTIEPCHH, TIOJTHOTO BHYTPEHHETO
OTpaXEHUSI.

OObsicHEHUE YCTPOWCTBA U
MPUHITUTIAJCHCTBUS OYKOB, JIYIIBI,
nepuckona, goToarrnapara,
MUKPOCKOTIA,

MIPOCKITMOHHOTO amnmapara,
Tu(hPaKIIMOHHON PEMIETKH,
BOJIOKOHHOMOIITHKH.

OObsicHEeHNE TTPOCBETICHUS ONITUKH.

Pabota B rpynnax npu o0CyXaeHUU
BOIIPOCOB MEXITPEAMETHOTO
xapakTepa(Hanpumep, 1o TeMe
«CBeTOBBIE

SBJICHUS B IIPUPOJIEY)
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TEXHOJIOTHYECKHE MPOIIECCHI:
OYKH,JTyTIa, TIEPUCKOTI,
dboToanmapar,

MHUKPOCKOII, IIPOSKITMOHHBIH
anmapar,IpOCBETICHUE ONTHKH,
BOJIOKOHHAs

onTHKa, TU(PpaKITMOHHASL
pemeTKa

Hroro no pazneny

60

Paszgen 3. OcHOBBI crienuaJ

bHOM TeOpHHU OTHOCUTENbHOCTH (Hajee - CTO)

3.1

OCHOBBI
CIICIIMAJIbHON
TEOpUHU
OTHOCHUTEJIBHOCTH

5

['panunipl npuMeHUMOCTH
KJ1accuueckornmexanuku. [loctynaTsl
CIIEIMAIBHOW TEOPUH
OTHOCUTEIBHOCTH.
[IpocTpanCTBEHHO-BPEMEHHOM

[TpoBeneHne KOCBEHHBIX
W3MEPEHHUI UMITYJIbCca U SHEPTUU
PEISITUBUCTCKUX YACTHI] (10
dboTorpadusiM TPEKOB 3aps>KEHHBIX
YaCTHUI[ B MATHUTHOM
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untepBai. [IpeobpazoBanms

Jlopenua. Y cinoBue NIpUINHHOCTH.

OTHOCHUTEJILHOCTH
OJTHOBPEMEHHOCTH.3aMe IJICHUE

BPCMCHHU U COKpAICHNEC NJINHBI.

DHeprus 1 UMITyJIbC
PEISTUBUCTCKOMYACTHULIBI.
CBs13b Macchl € SHEPTUEH U
HMITYJIbCOMPEIITUBUCTCKOMN
YacCTHULbl. DHEPTUs TOKOSI.
TexHuyeckue ycTporucTaa

U TEXHOJIOTUYECKUE
IIPOLIECCHL:

CIIyTHUKOBBIE MPUEMHUKH, YCKOPUTEIIN

3APAKCHHBIX YaCTHUIL

noJie).

AHam3 ¥ onucanue GU3NIECKuX
SIBJICHUH C UCITOJIb30BaAaHUEM
MOCTYJIATOBCIIECIIMATILHOU TEOPUHU
OTHOCHUTEJIBbHOCTH. OOBSICHEHHE
MIPUHIIUIIA IEUCTBUS CITyTHUKOBBIX
MIPUEMHUKOB,

YCKOPUTETIEN 3apsSKEHHBIX YACTHI]

Hroro no pazaeny

Pasznen 4. KBantoBasi pusuka
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4.1

Kopnyckynsipao-
BOJIHOBOM
Tyanu3M

15

PaBHOBECHOE TEIIIOBOE U3ITyYCHUE
(n3mydeHue abCoOTHO YEPHOTO
Tena).3akoH cMelleHus: Buna.
['mnioresa [Limanka o kBaHTax.
@DOTOHBI. DHEPTHUS U UMITYJIbC

dotona.Dotorddexr. OnbiTe A.T.

Cronerosa.3akoHsl portodrddekra.
VYpaBHeHue DiHIITEHA 1151

dboTtorpdexra.

«KpacHnas rpanuina» pororddexra.

JlaBnenue cera (B
YaCTHOCTH,JaBJICHUE CBETa
Ha a0COJIIOTHO

[IpoBenenue KOCBEHHBIX
U3MEpPECHUH, HCCJIE0BAHUSA
3aBUCHUMOCTEN MEXKY

bu3MYeCKUMHU BeTUINHAMU
IPU U3YUYEHUU SIBIICHUS
doTtorpdexra.Onpenenenne
aOCOJIIOTHBIX U OTHOCUTEIbHBIX
IIOIPEIIHOCTEN U3MEPEHUM
(bU3NYECKUX BEJIMYMH.

OneHka rpaHui] MOrpeiHoCTeN.
Pemenune pacu€rnsix 3a1a4 ¢
SIBHO3aJIaHHOM U HESIBHO
3a71aHHOMN (hU3UYECKOU
MOJIEJIBIO
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MTOTJIOTIAFOIIYIO U @OCOIFOTHO
OTPaXAIOIYI0 MOBEPXHOCTH).
Onsiteil.H. JIeGenena.

BomnnoBeie cBoicTBa yacTtull. BoHEBI
ne bpoua. JlnuHa BosnHbl 1e bpoiis
upaszMepbl 001aCTH JIOKATU3ALUH
JBUKYIIEHCA YaCTULBI.
KoprycKysspHO-BOJTHOBOM JyaJIU3M.
Judpakiys 371€eKTPOHOB Ha
kpuctaax.Crnenuduka u3MepeHuii B
MUKPOMHUDE.

CooTHomieHust

HEOIPENCIEHHOCTEN

I'eiizenbepra.

TexHnYeCcKne yCTpOUCTBA

Y TEXHOJIOTUYECKUE

IPOLIECCHI: CIEKTPOMETP,
(hOTOdTIEMEHT,

(G OoTOIaTYMK, TYHHEIbHBIH
MUKPOCKOIIL,COJIHEUHas ObaTapes,
CBETOIUON

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBJICHUSD.

Pemienune kauecTBEHHBIX 33124,
TPEOYIOMNX MPUMEHECHUS 3HAHUI

1o Teme «KBaHTOBBIE SIBJICHUSD.
Onpenenenue ycinoBUid NIPUMEHUMOCTH
KBaHTOBOM MOJIEJIA CBETA.

AHaJIN3 KBAaHTOBBIX IPOLIECCOB

C HCIIOJIb30BAaHUEM YPABHEHHUS
OnumrelHa s poroddexra,
MIPUHIIMIIA COOTHOUICHUH
Heonpenenénnoctu ['eiizendepra.
OObsicCHEHUE PUHLINIIA ACHCTBUS
CIIEKTPOMETPA, (DOTODIIEMEHTA,
dboToaTurMKa, TYHHEILHOTO
MHUKPOCKOIIa, COJTHEYHOM OaTapew,
CBETOIMOA.

Hcnons3zoBanue IT-rexHonornii

pu padoTe C TOMOJIHUTEIbHBIMU
MCTOYHUKAMU UH(OPMAITIH 110 TEME,
VX KPUTHYECKUN aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OnbITHI O UCCIIEIOBAHUIO
crpoenusaroMa. [limanerapnas
Mozenb aroma Pesepdopaa.
[Toctrynartsl bopa. U3nyuenue u

OrmpeneneHre UIMHBI BOJTHBI JIA3EPHOTO
U3JTy4CHUSI.

Habmonenue nuHeiiuaThiX CIEKTPOB.
HccnenoBanue CieKTpa pa3pexeHHOTO
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norjoieHue (OTOHOB IPH
repexoieaToma ¢ OJJHOrO YPOBHS
SHEPIruun

Ha JIPYTOH.

Bunsl ciektpoB. CrekTp
YPOBHEMAHEPTUHA aTOMA
BOJIOPOJA.

CnoHTaHHOE U
BBIHYKJICHHOEU3IIyYEHUE

ceeta. Jlazep.

TexHuYeCcKne yCTpOUCTBA

Y TEXHOJIOTUYECKUE

IIPOLIECCHI:

CIIEKTPAJIbHBIN aHAJIN3
(ceKkTpocKoI),J1a3ep, KBAaHTOBBIM
KOMIIBIOTEP

aTOMapHOTO BOJAOPOJAA U
VM3MEPEHUETIOCTOSIHHOU

PunGepra.

N3yuenne ycTpoucTBa U AEUCTBUSA

CUETUYHMKA HOHHU3UPYIOHNIUX YaCTHUII.

Onpenenenne ycioBui
IPUMEHUMOCTUMO/IENTN aToMa
Pesepdopna.

OObsacHEeHrEe TPUHLIUIIA
JIEUCTBUSI CIIEKTPOCKOIIA, JIa3epa,
KBaHTOBOTOKOMIIBIOTEPA.
AHaJIN3 KBaHTOBBIX
MIPOIIECCOBHA OCHOBE

HEPBOIO U BTOPOTO

rocrynaros bopa
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4.3

dusznka
aTOMHOTOSIpa U
AIEMEHTAPHBIX
YaCTHIL

Hyxkiionnas monens sapa

['eitzenOepra—Banenko. 3apsia sapa.

Maccosoe uucio sapa. M30Tomsl.
PamnoaktuBHOCTh. Anb(ha-pacna.
DNEKTPOHHBIA U MO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nydeHue.
3aKOH paJMOaKTUBHOIO pacraja.

PaanoakTuBHBIE N30TOMBI B TPUPOJE.

CBoOliCTBa MOHU3UPYIOIIETO
n3ny4deHus. BivsHue
PaAMOAKTUBHOCTH Ha JKHUBBIE
opranu3Mbl. EcTecTBeHHBIN (HOH
n3inyyenus. Jlozumerpusi.
DHeprus CBs3U HYKJIOHOB B sIJIpE.
Snepubie cuibl. Jlepext macchl
sapa. AnepHsie peakuuu. Jlenenue
Y CUHTE3

IIpoBenenue

U3MEPEHUN

PaaoaKTUBHOTO oHA

C UCIIOJIb30BAHUEM JO3UMETPA
UHCCIIEIOBAHUE TPEKOB

yacTHI] (110 TOTOBBIM

dbotorpadusm).

N3yuyenue nornouieHus oera-
YaCTULIATIOMUHHUEM.

OnpeneneHue yciaoBUi
MPUMEHUMOCTUMOJIEIN aTOMHOTO
anpa.

AHaIM3 W  ONHMCaHHUE  SAEPHBIX
pEaKkuiic UCIOJIb30BAHUEM MMOHATUHI
MaccoBO€ 4YHMCJIO W 3apsl Anapa,
SHEPrus CBS3U

spa, 3aKOHOB COXpPaHEHUS 3apsja,
MaccoBOIO 4YHCJIa W DHEPrUud B
SITIEPHBIX

peaKkuusax, 3aK0OHa paIMOAKTUBHOTO
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snep. SAnepusie peaktopsl. [IpoGaeMbl
YIIPaBJISIEMOTO TEPMOSIAEPHOTO
CUHTE3A.

DKOJIOTUYECKUE ACTIEKTHI
Pa3BUTHSSAAECPHON SHEPTETHKHU.
MeTtonapbl peructTpanu u
MCCIIEIOBAHUSAIIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTaIbHbIC
B3auMoJencTBus. bapuonsl,
ME30HBI U JICTITOHBI.
[IpencraBnenne o CTaHaapTHON
Mozenu. KBapk-ritooHHas
MOJEIBAIPOHOB.

dusnka 3a nmpeaenaMu
CrangaptHoiimonenu. TémHas
MaTepusi U TEMHas SHEPTUs.
EnuncTBO pusnueckoit KapTUHBI
MHpa. TexHu4YecKue yCcTporucTBa u
TEXHOJIOTUYECKUE ITPOLECCHI:
JIO3UMETp,KaMepa Busbcona,
SIEPHBIN PEAKTOP, TEPMOSIAECPHBIN
peakTop, aToMHasi 60M0a, MarHUTHO-
pE30HaHCHAas

ToMorpadus

pacnaza.
OObsicCHEHUE MPUHLINIIA ACHCTBUS
NO3AMETpA, KaMepbl BuibcoHa,

SJIEPHOTO pPEeaKTOpa, TEPMOSIECPHOTO
peakTopa, aTOMHOW O0MOBI, MAaTHUTHO-
PE30HaHCHOM TOMOrpaduu.

AHanu3 1 OLEHKA BIUSHUS
PaIMOAKTUBHOCTH HA JKUBBIC

OpraHU3MBbl, a TAK)KE MOCJIEICTBUM
Pa3BUTHS SACPHON SHEPTETUKU

C ITO3ULUN 3KOJIOTHYECKOU
0e30MacHOCTH; MPEICTaBICHUI

0 PallMOHAIILHOM MPUPOJIONI0JIb30BaHUH (B
MpoIIecce MOATOTOBKU COOOIIEHHUH,
BBITIOJTHCHHUS TPYIIITOBBIX ITPOCKTOR)

Hroro no pazneny

25

Pa3znen 5. DjeMeHTBI aCTPOHOMMH M ACTPOPU3NKH
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5.1

DJIEeMEHT
BI
aCTPOHOM
17077
actpodus
UKH

12

DTanbl pa3BUTUS ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUYECKOE
3Ha4YeHUE aCTPOHOMUU. [ [puMEHNUMOCTh
3aKOHOB (PU3UKU 151 OOBICHEHUS
IPUPOABI KOCMUUYECKHX 0OBEKTOB.
MeToabl aACTPOHOMUYECKUX
uccienoBanuil. COBpeMEHHbBIE
OINTHYECKHE TEJIECKOIIBI,
paaruoTeIeCKOIbl, BHEaTMOC(hepHas
aCTPOHOMUS.

Bup 3Bé3nHoro Heba. Co3Be3aus, spKue
3BE3/bI, IUIAHETHI, KX BUAUMOE
JIBMDKCHHE.

ConHeyHas cucTeMa.

Comnne. ComHeyHast akTUBHOCTE. ICTOUYHUK
sHepruu CosHIa U 3BE31. 3BE3IbI, X
OCHOBHBIE XapaKTepUCTUKH. Jlnarpamma
«CTEKTPaJIbHBIN KJIACC — CBETUMOCTD.
3BE3/bI ITIABHOM MMOCIEIOBATSIIBHOCTH.
3aBHCHUMOCTD

«Macca — CBEeTUMOCTDY JIJIS 3BE3]T
TJIaBHOM IMOCJIEI0BATSIBbHOCTH.
BnyTtpennee ctpoeHue 3BE3 .
CoBpeMEHHBIE NPEICTABICHUS

0 MPOUCXOXKJICHUH U 3BoJIroLnKM CoJiHIIan
3BE3. DTanbl )KU3HU 3BE3]I.

Maieunsiit [lyts — Hama ["anakruxa.
ITonoxenue u apmxenue CoJHIIAB

HaOmronenue 3831H0T0 HEDOA
HEBOOPYKEHHBIM IJ1a30M

C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOAKEHUH JJIs1 OTIPEICIICHUS
MI0JI0KEHUSI HEOCCHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBepHOTo NOayIapus U
APKHUE 3BE3IBI.

HaGmronenue B reneckon JIyHbl, T1aHeT,
TYMaHHOCTEU U 3BE3AHBIX CKOILJICHUM.
Y4acrtue B IMCKYCCUH O POJIU
aCTPOHOMMH B COBPEMEHHOM KapTHHE
MHUpa, B MPAKTUYECKON JIEATCIBHOCTH
YeJI0BEeKa U JTalIbHEUIIIEeM Hay4YHO-
TEXHUYECKOM Pa3BUTUM.

IToaroroBka cooOILIEHUN O METOAAX
MOJIYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX
3HAHUU, OTKPBITUSAX B COBPEMEHHOM
ACTPOHOMMH.

[IprMeHeHre 0CHOBOMOIAraroImnx
ACTPOHOMHUYECKHX MOHATHH, 3aKOHOB U
TEOPHH IS aHAIN3a U OOBSICHCHHS
(bU3UYECKUX TPOLIECCOB, MPOUCXOISIINX
B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX,

B MEXTaJaKTUUECKOU cpelie, TBUKCHUS
HEOECHBIX TEJI, YBOJIIOINH 3BE3]T U
Bcenennoit
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['anakTuke. TUIIBI TAJTAKTHK.

Panuoramaktuku u kBa3apsl. YEpHbIie
JBIPBI B SIpax TAUIAKTUK. Beenennast.

Pacmmmpenue Beenennoit. 3akon Xa66a.
Paz6eranue ranaktuk. Teopus bonbioro
B3pbIBa. PeukTOBOECH3IyUECHHE.
MacmrabHas ctpykrypa Beenennoit.
MeraranakTuka.

Hepeménnpie mpo6ieMbl acCTpOHOMUU
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Hroro no pazuaeny

12

Pa3znen 6. ®u3nyecKkuili NPAKTUKYM

denepanbHas padbodas mporpamma | dusuka. 10—11 kmaccs! (yriyOnEHHBINA yPOBEHB )

6.1

dusznyeck
15051
MIPAaKTUKY
M

1
6

Crioco0b! n3MepeHust PU3NIECKux
BEJIMYMH C UCIOJIb30BaHUEM
aHaJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX IPUOOPOB U
KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIOTHBIE U OTHOCUTEIIbHBIE
HOTPEIHOCTH U3MEPEHUM (PU3UUECKUX
BennurH. OlieHKa rpaHull
MOTPEIIHOCTEN

[IpoBeneHre KOCBEHHBIX U3MEPEHU,
VICCJIEIOBAHUM 3aBUCUMOCTEN
(bU3NYEeCKUX BEJIMYWH, TIPOBEPKA
MPEJIOKEHHBIX TUITOTE3 (BBIOOP

U3 paboT, OMMCAHHBIX B TEMATUYECKUX
paznenax «Y4YeHUYECKUM SKCIIEPUMEHT,
Ja00paTOpHBIE pabOThI, MPAKTUKYM)))

Hroro no pazneny

16

Paznen 7. O60o01aomiee noBTopenne

7.1

CucremaTuzanus u
000011eHE
PEAMETHOTO
CoJIepKaHUS U
OITBITA
JIESITENIbHOCTH,
npUOOPETEHHOTO
IpY U3yYCHUH Kypca

1
5

O000111EH1E ¥ CUCTEMATHA3ALINS
COZIEpKaHUS Pa3/IeNIoB Kypca
«Mexanuka», «MonekymspHas puszukau
TEPMOJUHAMUKA,
«InexkTpoauHaMmukay, «Konebanus u
BOJIHBI», « OCHOBBI CIIEIIUAJIBHON TEOPUHU
OTHOCHUTEIIFHOCTH Y, « KBaHTOBasA

VYuyactue B IUCKYCCUU O POJIH (PUBUKH U
aACTPOHOMUU B PA3IMUHBIX c(hepax
NIeSITEIbHOCTH YeJIOBEKA.

IToaroroBka cOOOIIEHUI O MECTE
(bu3nYeCcKoi KapTUHBI MUpPa B Py
COBPEMEHHBIX MIPEACTaBICHUM

0 MpUpOJIE.
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¢buzuxu 10—
1 1xmaccoB

busmKa», « AMEMEHTHI ACTPOHOMHH U
acTpoU3UKI.

Ponb ¢usuku u actpoHOMUH

B DKOHOMMYECKOM, TEXHOJOTNYECKOM,
COLIMAJIbHON U 3TUYECKOM chepax
NEATEIbHOCTH YEJI0OBEKA, POJIb U MECTO
(U3UKU U aCTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYECHUE
OIUCATEIIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENBHOM U MPOTrHOCTUYECKON
byHKIU PU3NYECKON TEOpUH, pOJib
¢busndeckoit Teopuu B GOpMHUPOBAHUU
MPEICTABICHUN O (PU3NIECKOI KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MUPa
B 0011IeM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPE/ICTABICHUN
0 IIpUpoJIE

Brinonxnenne yueOHbIX 3ajaHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MOHATUH, (PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3UKH
10-11 kmaccoB

Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170
YACOB I10

I[TPOTPAMME
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Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3yYeHUs!

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcsl

dusnka — pyHAaMeHTaIbHas HayKa O
npupose

Hayunblii MeTO1 TO3HAHUS U METOBI
uccle1oBaHusl (PU3HMUECKUX SBICHUN

DKCIIEpUMEHT U TEOPHUs B IPOIIECCE MOZHAHUS
npuposl. Habmonenne u sKkcrepuMeHT B
¢busuke

Crioco0ObI n3mMepeHus: GU3NIEeCKUX BEITMYNH

AOGCoII0THAs M OTHOCHUTENbHAS IOIPEIIHOCTH
U3MEpEeHUH (PU3NUECKUX BEIUYNH

MognenupoBanue B ¢pusuke. Poib u mecto
¢bu3ukn B OpMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON
NEeITEIbHOCTH JTIOIEH

Mexanunueckoe asmxenue. CrucremMa oTcueTa.
OTHOCI/ITGHBHOCTB MEXAaHNYCCKOI'O ABUKXCHUS.
[Ipsimast 1 0OpaTHas 3729l MEXaHUKH

Paanyc-BekTop MarepraibHON TOYKH, €TO
MPOEKIUU Ha OCH KoopauHaT. TpaekTopusi.
[Tepememienue. Cxkopocts. X mpoekiuu Ha
OCH KOOpAMHAT

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE.
I'paduueckoe onrcaHre paBHOMEPHOTO
MPSIMOJIMHEHHOTO JBUKECHUS

10

CroxeHne nepeMeneHnii 1 CKOPOCTEH.

EI'D—-2024: 3aganusi,
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Pemrenue 3agau

OTBETBI, PEIICHUS
(sdamgia.ru)

HepaBnomepnoe aBuxenne. MrooBeHHas

11 ckopocTb. Yckopenue. [IpsmonuneitHoe
JBUYKEHUE C TOCTOSIHHBIM YCKOPEHUEM
o EI'D—2024: 3aganus,
I'padmyeckoe onucanue NPSIMOIUHEHHOTO A
12 OTBETBI, PEIICHUS
JBUYKEHUS C TIOCTOSIHHBIM YCKOPEHUEM :
(sdamgia.ru)
CBobOoaHOe mazieHne. Y CKopeHrue CBOOOIHOTO EI'3-2024: 3ananus,
13 MajieHusl. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, OTBETBI, PEIICHUS
YCKOpPEHHS OT BpEMEHH U UX TpaduKu (sdamgia.ru)
14 JIBM>KeHHe Tenna, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY
KpuBonuneiinoe npuxenue. [[Buxenue no
15 OKPY>KHOCTH. YTJIOBasi U JMHENHAsA CKOPOCTb.
[lepuon u yactora. LlenTpocTpemuTenbHOE U
ITOJTHOE YCKOPEHHUE
16 Kontponbnas padota o teme "Kunemarnka"
[TepsbsIif 3akoH HetoToHA. HEpLMaIbHBIE
17 cucremsl orcuéra. [IpuHnun
OTHOCHUTENBHOCTH [ "anmues.
HewnnepruanbHble CUCTEMBI OTCYETA
N . EI'5—-2024: 3aganus,
Cuna. PaBHoneiicTBytomas cuna. Bropoit A
18 OTBETHI, PEIICHHS
3akoH Herotona. Macca :
(sdamgia.ru)
o o EI'D—2024: 3aganus,
B3aumoneiicteue ten. Tpernil 3aKk0H A
19 HeroToHa OTBETHI, pEIlCHHS
(sdamgia.ru)
20 IIpuHnun cynepnosunuu cui. Pemenne 3anau
Ha IpUMEHeHne 3aKk0HOB HproTOHA
3aKOH BCEMHUPHOTI'O TATOTEHHUS.
21 DKBUBAJICHTHOCTh IPABUTAIMOHHON U

WHEPTHOM MaccChl
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Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO

EI'D—2024: 3aganus,

22 OTBETBI, PEIICHUS
MaJICHUs :
(sdamgia.ru)
JIBu>keHre HeOSCHBIX Te U UX EI'5-2024: 3ananus,
23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas OTBETBI, PEIICHUS
KOCMHUECKasi CKOpocTh. 3akoHbl Kernepa (sdamgia.ru)
EI'5—-2024: 3aganus,
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena OTBETBI, PEIICHUS
(sdamgia.ru)
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUS.
25 JIBUKEHUE B )KUJKOCTU U Ta3e C y4ETOM CUIIbI
CONPOTHUBIICHHUSI CPEBI
EI'D—2024: 3aganus,
Hasnenue. I'nagpocrarnueckoe JaBicHUE.
26 Crita ApxiMea OTBETHI, pEIlCHHS
p it (sdamgia.ru)
27 AoGcomotHOo TBepaoe Teino. [TocTynarensHoe
Y BpallaTelIbHOE JBUKEHNE TBEPAOro Tela
8 MOMEHT CUJIbI OTHOCUTEIBHO OCH BPAILLEHHUS.
IInedo cuibl
CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPJIOM
> 1P PAOMY E'3-2024: saanms,
teny. LleHTp TsbkecTu Tena. Y cioBus
29 B OTBETBI, PEIICHUS
paBHOBECHSI TBEPIOTO Teja. Busl sdamgia.ru
paBHOBECHS
EI'D—2024: 3aganus,
30 Pemrenue 3agau OTBETHI, PEIICHUS
(sdamgia.ru)
31 KonrtponsHas pabora o Teme "/lunamuka.
Cratuka TBepaoro tena'"
Nmnynbc MatepuanbHOM TOYKHU, CUCTEMBI
" P ’ E'3-2024: saanms,
MarepuanbHbIX To4ekK. LIeHTp Macc cucremsl
32 OTBETBI, PEIICHUS
MarepualbHBIX ToueK. Teopema o JBUKEHUU ;
(sdamgia.ru)
LIEHTpa Macc
33 Nmnynbe cuiibl 1 K3BMEHEHHUE UMITYJIbCa Tena.
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3aKOH COXpaHEHMsI UMIyJibca. PeakTuBHOE
JBUKCHHUEC

34

MoOMEHT uMITyJIbCa MATEPUAIILHON TOYKH.
IIpencraBneHne 0 COXpaHEHUU MOMEHTA
HMITYJIbCA B EHTPAJIBHBIX IOJISIX

35

Pemenue 3amau

36

PaGora cuibl Ha MaJIOM U HA KOHEUHOM
nepemeneHnn. ['paduueckoe npeacTaBieHne
paboThI CHITBl. MOIITHOCTE CHIIBI

37

Kunernueckas sueprus. Teopema o0
W3MEHCHUH KHHETHYECKOW YHEPTUU
MAaTepHAIbHON TOUYKH

EI'D—-2024: 3aganmusi,

1 OTBETHI, PEIICHUS

(sdamgia.ru)

38

[ToTeHIMaNpHBIE U HEMOTEHIUAIBHBIC CHIIBL.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

EI'D—-2024: 3aganusi,

1 OTBECTHI, PCIICHUA

(sdamgia.ru)

39

TpeTbst KocMHuuecKast CKOpocTh. CBA3b
paboThI HEMOTEHIMATIBLHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU SHEPTUU

EI'D—2024: 3aganus,

1 OTBETEI, PELICHUS

(sdamgia.ru)

40

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.
VYpasHeHue bepHymm U1 uaeanbHON
KHUIKOCTU

41

KontponbHas padoTa mo Teme "3akoHbI
COXPAHEHHUs B MEXaHUKe"

42

Pa3BuTue npeacraBieHuii 0 npupoe
TernoTsel. OcHOBHBIE nonoxeHnst MKT.
Juddysus. BpoyHoBckoe ABHKEHHE

43

CrtpoeHnue ra3000pa3HbIX, KUIKUX U TBEPIBIX
TeJl. XapakTep ABUKEHUS U B3aUMOJICVCTBUS
YaCcTHI] BEUIECTBA

44

Macca u pazMepsl MOJIEKYJT (aTOMOB).
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KomnuectBo Bemectna. IlocTosnnas
ABoraapo

Temneparypa. Ternosoe paBHoBecue. [lkana

45
Lenscus
46 Pemrenue 3agau
47 Wneanpupiii ra3. 'a3oBble 3aKOHEI
o EI'D—2024: 3aganus,
VYpasaenue Menzaeneesa-Knaneiipona.
48 OTBETHIL, PELIECHUS
Pemrenue 3agau ;
(sdamgia.ru)
EI'D—2024: 3aganusi,
49 AOcomoTHas Temnepatypa. 3akoH JlanpToHa OTBETbI, PEIICHUSI
(sdamgia.ru)
50 N3omporieccel B aeaabHOM Ta3e ¢
MOCTOSHHBLIM KOJIMYECTBOM BEIIECTBA
51 I'padmueckoe mpencTaBiIeHNE U30MPOILIECCOB:
M30TEepMa, U30X0pa, n300apa
EI'D—2024: 3aganusi,
52 OcHoBHoe ypaBHeHne MKT OTBETBI, PEIICHUS
(sdamgia.ru)
EI'D—2024: 3aganus,
53 Pemenue 3amau OTBETBI, PEIICHUS
(sdamgia.ru)
CBs13b a0COIIOTHON TEMIIEPATYPHI
remriepatyp . EID-2024: sananus,
TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEH
54 N . OTBETHIL, PELIECHUS
KHMHETUYECKOM Hepruei mocTynaTeabHOro :
" (sdamgia.ru)
TEIUIOBOI'O ABMKEHUS €€ YaCTHI]
55 O06001IeHre U cUCTEMaTU3aIMs 3HAHUI 110
Teme "OcuoBer MKT"
56 KonrtponsHas padora o Teme "OCHOBBI
MKT"
TepMoauHamuyeckas cucrema. 3ajaHue
57 BHEIIHUX ycsioBui it T/ cucreMsl.

BHeurnue v BHyTpeHHUE TapaMETPBhI.
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10


https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

denepanbHas padbodas mporpamma | dusuka. 10—11 kmaccs! (yriyOnEHHBINA yPOBEHB )

[Tapametpsl T[] cuctemsbl Kak cpeaHue
3Ha4YCHUA BCIWMYHUH, OIIMChIBAIOIIINX e€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounsBonbHas penakcanus Tl cuctemsl
K TEILIOBOMY PAaBHOBECHIO

59

Mojenp nieanbHOro ra3a B TepMOJIUHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TOM MOJEIHU

60

VYpasHenue Menpeneesa-Knaneiipona u
BBIpa)KEHUE ISl BHYTPEHHEN YHEPTUU

61

Bripaxkenue 1151 BHyTpEHHEH SHEPT U
OJIHOATOMHOT'0 MJI€aIbHOI'O T'a3a.
KBazucratuueckue u HecTaTUYECKUe
IIPOLIECCHI

62

OneMeHTapHas paboTa B TEpPMOTUHAMHUKE.
Brruncnenmne paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamMmme

EI'D—-2024: 3aganusi,

1 OTBECTHI, PCIICHUA

(sdamgia.ru)

63

Terutonepenaya kak crocod U3MEHEHHUS
BHyTpeHHel sneprun T]l cucremsl 6e3
COBEPIICHUS pabOTHI

64

KOHBGKHI/IH, TCILIOIMPOBOJHOCTDE, U3IYUCHUC

65

KommgectBo Temorel. TenmnoéMKocTh Tea.
VY nenbHas U MOJIIpHAs TEIJIOEMKOCTH
BEIIECTBA. Y IeJbHAs TEIJI0Ta CrOPaHUs
TOILIMBA

EI'D—2024: 3aganus,

1 OTBETEI, PELICHUS

(sdamgia.ru)

66

Pacuér konmuecTBa TEMIOTH IPU
Terionepeiaye

EI'D—-2024: 3aganusi,

1 OTBETHI, PEIICHUS
(sdamgia.ru)

67

[Tonsitue 06 amnabaTHOM mporecce. [lepBrrii
3aKOH TEPMOJMHAMHUKHU

68

KonnyecTBo TemnoTs! ¥ paboTa Kak Mephl
M3MEHEHUs BHYTpeHHeH sHepruu TJ1
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CHUCTEMBI

BTopoii 3ak0H TepMOIMHAMUKY 151

69 PABHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeobOpaTtumocTh MpUpOIHBIX MIPOIIECCOB
EI'D—2024: 3aganus,
70 ITpunumne! aelictBus TemnoBbix MamuH. KIT/] OTBETEL, PEIICHUS
(sdamgia.ru)
EI'3—-2024: 3ananus,
71 Makcumansnoe 3Hauenue KIIT. [{ukn Kapuo OTBETHI, PEIICHHS
(sdamgia.ru)
72 Pemenue 3agau
DKOJOTUYECKUE aCTIEKThl UCIIOIb30BAHUS
73 TEMJIOBBIX JIBUTATENEH. TermnoBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
EI'D—2024: 3aganus,
74 Pemrenue 3agau OTBETHI, PEIICHUS
(sdamgia.ru)
O06001IeHrEe U cUCTEMAaTU3aLNs 3HAHUI 110 ET'5-2024: sanarm,
75 " " OTBETHI, PEIICHHS
teme "Tepmonnnamuka. TenaoBble MallMHbBI (sdameia.ru)
76 KontponbHas paboTa mo teme
"TepmoanHamuka. TenioBble MalIMHbI"
[Tapoobpa3zoBaHue ¥ KOHICHCAIIHSI.
77 Hcnapenue u kunenue. Y neibHas TEIUIOTa
napooOpa3zoBaHus
HacpllienHbie 1 HEHACHIIIEHHBIE MAPHI.
KagecTBeHHast 3aBUCMMOCTD IJIOTHOCTU U
JIABJICHUS] HACBIIIEHHOTO T1apa OT
78 TEMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00BhEMA
HACBILIEHHOT0 Tlapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JABJICHUS B
HKUJKOCTH
79 BraxxnocTs Bo3myxa. AGCoMOTHAS U
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OTHOCHUTCIIbHAs BJIA)KHOCTDH

80

Pemrenue 3agau

81

Teépnoe Teno. Kpucrannuueckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTauM3anus. Y 1eabHast
teruiora tiaBneHus. Cyomumarus

83

Hedopmaruu TBEpaOTO Tena. Pactskenne u
cxartue. Casur. Moayinbs FOura. [lpenen

ynpyrux aegopmanuit

84

TermnoBoe pacuiupeHne >XKUAKOCTEN 1
TBépI[BIX TCI. AHI‘apMOHI/IBM TCIIJIOBBIX
KOJIeOaHUIl 4acTHI] BELIECTBA

85

[IpeobOpazoBanme 3Hepruu B (ha30BBIX
nepexoaax

86

YpaBHEHHE TEIJIIOBOTO OamaHca

87

Pemenue 3amau

88

IToBepxHOCTHOE HaTskeHue. KanwispHsle
siBJIeHUs. J{aBieHue 1oy uCKpUBICHHOU
MOBEPXHOCTHIO XkuakocTu. Popmyrna Jlamnaca

89

O06001IeHrEe U cUCTEMAaTU3aLNs 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexoabl"”

90

KontponbHas padota mo Teme "ArperaTHsie
cocTosiHus BelecTBa. Pa3oBble nepexoabl”

91

DnexTpu3anus Tea U €€ IposBICHUS.
DJeKTpuyeckui 3apsa. /[Ba Buaa
AIEKTPUYECKUX 3apsaaoB. [[poBogHUKH,
JUAJICKTPUKU U TIOJTYTIPOBOTHUKHI

92

DJIeMEHTapHBIN ANEKTPUUECKUM 3apsi. 3aKOH
COXPAHEHHUs IEKTPUUYECKOTO 3apsiia

93

B3aumopencrteue 3apanoB. Toueynsle

1 EI'D—2024: 3ananus,

10
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3apsabl. 3akoH Kynona

OTBETBI, PEIICHUS
(sdamgia.ru)

94 Pemrenue 3agau 1
95 DnekTpuyeckoe noje. Ero neiicteue Ha 1
AIEKTPUUECKUE 3aPsi]IbI
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
96 [TpoOneIit 3apsan. JInauM HANMPSHKEHHOCTH 1
AIEKTPUYECKOTo nosist. OTHOPOIHOE
ANEKTPUYECKOE T0JIe
[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO EI'9—2024: sanamns,
97 1 OTBETHI, pEIlCHHS
noJisg. Pa3HOCTh MOTEHIMATIOB U HaIPsHKEHUE (sdamgia.ru)
[ToTenunanpHas sHeprus 3apsaa B
98 aneKTpocTaruueckoMm mnosje. [lorenunan 1
ANEKTPOCTATUYECKOTO MO
99 CBs13b HANPSHKEHHOCTHU TOJISL U Pa3HOCTH 1
MMOTEHIIMAJIOB JIJIsl AJIEKTPOCTATUYECKOTO OIS
100 HpHHqun CYINEPIO3ULINH STEKTPUUECKUX 1
noJiei
101 Pemrenue 3agau 1
102 [Tone Toueunoro 3apsna. [losne paBHOMEPHO 1
3apsHKEHHOU chepbl
[Tonte paBHOMEPHO 3apsHKEHHOTO TI0 00bEMY
103 mapa. [Tone paBHOMEpHO 3apsiKEHHOU 1
0ECKOHEYHOU TIIOCKOCTH
104 [IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE. 1
YcnoBue paBHOBECHS 3apsI0B
105 JIMANEKTPUKHY U TTOJIYIIPOBOTHUKH B 1
ANEKTPOCTATUYECKOM I10J1€
Kongencarop. 21neKTpo€MKOCTb
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO 1

KOHACHCATOpa

10
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EI'D—2024: 3aganus,

107 [TapannenpHOE cOEIMHEHNE KOHAEHCATOPOB OTBETBI, PEIICHHS
(sdamgia.ru)
EI'D—-2024: 3aganusi,
IlocnenoBarenbHOE COCIMHEHIE
108 COHICHCATODOE OTBETHI, PEIICHUS
bi P (sdamgia.ru)
109 DHEpPrus 3apsHKeHHOTO KOHASHCAaTopa
110 Pemrenue 3agau
o EI'D—2024: 3aganus,
JIBr>KeHue 3apsyKeHHON YacTHIIBI B
11 OJHOPOJTHOM DIEKTPUYECKOM I10JIE OTBCTbL. PEILCHIA
JHOPOI P (sdamgia.ru)
112 Pemenue 3amau
113 O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
Teme "DnekTpudeckoe mnoie"
114 KontponbHas padoTa mo teme
"DnexTpuueckoe nojue"
Cuna toka. ITocTosSHHEBIN TOK. Y CIIOBUS EI'D—2024: 3aganus,
115 CYIIIECTBOBAHUS MOCTOSTHHOTO OTBETBI, PEIICHUS
3JIEKTPAYECKOTO TOKA (sdamgia.ru)
116 Ucrounuku Toka. Hanpsbxenne u 3/1C
EI'D—2024: 3aganus,
3akon Oma /ISl y9acTKa LelH. A
117 OTBETHI, PEIICHUS
DIEeKTPpUYECKOe COTIPOTUBIICHNE .
(sdamgia.ru)
3aBUCHUMOCTbH CONPOTUBIICHUS OJTHOPOAHOTO
118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOMIaan
MONEPEYHOr0 CEYSHUS
EI'D—-2024: 3aganusi,
VY nenpHOE CONMPOTHURIICHHE BEIIECTBA. A
119 OTBETHI, PEIICHUS
Pemenue 3amau 2
(sdamgia.ru)
120 [TocnenoBarensHOE, MapaiebHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

121

Pacuér pa3BeTBIEHHBIX IEKTPUIECKUX
nenei. [IpaBuna Kupxroda

EI'D—-2024: 3aganusi,

OTBECTHI, pCIICHUA

denepanbHas padbodas mporpamma | dusuka. 10—11 kmaccs! (yriyOnEHHBINA yPOBEHB )
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(sdamgia.ru)

122 Pemenue 3agau
EI'D—2024: 3aganus,
Pabota snekTpuueckoro Toka. 3akoH J[xoyist A
123 OTBETHI, PEIICHHS
—Jlenna (sdamgia.ru)
124 Pemenue 3agau
125 MOIIHOCTB 3JIEKTPUYECKOTO TOKA. TeroBast
MOIIIHOCTb, BBIJENSIEMAsl HA PE3UCTOPE
126 Pemrenue 3agau
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
HMCTOYHHUKA TOKA
. o EI'5—-2024: 3aganus,
3akon OMa 115 OJTHOM (3aMKHYTOM ) A
128 . OTBETHI, PEIICHHS
AIEKTPUUYECKOM 1enHn (sdamgia.ru)
129 Pemrenue 3agau
130 MoniHoCTh HCTOYHHUKA TOKA
EI'5—-2024: 3aganus,
131 Kopotkoe 3ambikanne OTBETBI, PEIICHUS
(sdamgia.ru)
132 KonneHncarop B Lienu NOCTOSIHHOTO TOKA
133 Pemrenue 3agau
134 Pemrenue 3agaud mo treMme "IlocTOSHHBIN
AIEKTPUUYECKUN TOK"
135 Pemenue 3anau no teme "IlocTostHHBIM
AJIEKTPUYECKUM TOK"
136 Pemrenue 3agad mo teMme "IlocToSHHBIN
AIEKTPUUYECKUN TOK"
137 O060011IeH e U cUCTeMaTU3alus 3HaHUN 110
teme "[loCTOsTHHBIN 3IeKTpUYeCKUil TOK"
138 KonTponbnas padota o Teme "TlocTosTHHBIN
AJIEKTPUYECKUM TOK"
139 DJIeKTpUYecKasi IPOBOAUMOCTD PA3IMUYHBIX
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BEIIECTB. DJIEKTPUUECKUN TOK B METAJIIaX.
CBepXxIpoBOIUMOCTh

140

DNEeKTPUYECKHUI TOK B pacTBOpax U
paciuiaBax 3JIEKTPOJIUTOB. 3aKoHbI Dapazaes
JUTSL DJIEKTPOJIN3a

141

DnexTpuuecKui ToK B raszax. Ilnazma

142

DNeKTpUUECKU TOK B BaKkyyMe. BakyymHble
PUOOPHI

143

DJIEKTPUYECKUH TOK B MOJYIPOBOAHUKAX

144

[TomynipoBOIHUKOBBIE PUOOPHI

145

Du3nYeCcKuil IPAKTUKYM 110 TEME
"M3MmepeHue cuilbl TOKa U HAPSIKEHUS B
LIETIH MTOCTOSIHHOTO TOKA MPHU MOMOIIHN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npubopoB" uiK "3HaKOMCTBO ¢ IUPPOBOH
nabopartopueit o ¢puzuke. [Tpumepsr
u3MepeHust GU3NYECKUX BETUIHH MIPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

®usznyeckuil mpakTukyM no teme "M3ydyenue
HCPaBHOMCPHOI'O ABUKCHUA C LICJIBIO
ONpeeICHUsI MTHOBEHHOM CKOpOCTH"

147

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mMepeHue yCKOpEeHHUsl TPU NPSIMOJIMHENHOM
PaBHOYCKOPEHHOM JIBH>KEHUU IO HAKJIOHHOM
mockoctu" unu "UccnenoBanue
3aBUCHUMOCTH ITYTH OT BPEMEHHU MPHU
PAaBHOYCKOPEHHOM JIBH>KEHUU"

148

Du3nYeCcKuil IPAKTUKYM 110 TEME
"U3mepeHune yckopeHusi CBOOOHOTO
najgeHus" win "N3yuenue ABUKEHU Tena,
OpOIIEHHOTO TOPU3OHTAIHHO"

149

@usndeckuil npakTukyM 1o teme "M3ydyenue

10
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JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMOCTH MEPHOJIA
oOparieHus KOHUMYeCKOro MasiTHUKA OT €ro
rnapameTpoB"

150

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHune paBHOAECUCTBYIOLIEH CUIIBI TPU
JBIKEHUH OpycKa 1Mo HaKJIOHHOM TIOCKOCTH"
niu "IIpoBepka runoTe3sl 0 HE3aBUCUMOCTHU
BpPEMEHHU JIBUXKEHUS OpycKa M0 HAaKJIOHHOM
IJIOCKOCTH Ha 3aJIaHHOE PacCTOSHUE OT €r0
Macchl"

151

OuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIINX B MPY)KHHE ¥ PE3UHOBOM
obpasie, ot ux aeopmarun" win "M3yuenue
JBYDKEHUS] CUCTEMBI TEJ, CB3aHHBIX HUTBIO,
MEePEKUHYTOM uepe3 NErkuid 6J1oK"

152

Du3nYeCcKuil IPAKTUKYM 110 TEME
"Uzmepenue kordhdummerTa TpeHus mno
BEJIMYMHE yTII0BOTO KO3 PUIIMEHTA
3aBucuMocTtd FTp(N)" wim "HccnenoBanue
IBIOKEHUS OpycKa 110 HaKJIOHHOM MIIOCKOCTH
C IEpeMEeHHBIM K03(PUTIMEHTOM TpeHUS" WITH
"N3y4yeHue IBUKEHUS Ipy3a Ha Baly €
TpeHuem"

153

®u3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue yciaoBU paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIET0 OCh BpaleHus"
nnu "KOHCTpyHpOBaHUE KPOHILITEHHOB U
pacuét cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
IJI0IA b OTIOPHI"

10
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154

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHue ummynbca Tejaa 1o TOpMO3HOMY
nytu" wim "M3mepeHue Cuiibl TAru, CKOPOCTH
MOJIENIN SIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUS] UMITYJIbCa
T€Ja ¢ UMIYJIbCOM CHUJIBI" WiIn
"HccnenoBanue COXpaHEHHS! UMITYJIbCA MTPU
ynpyrom B3aumozectsun" win "Msmepenne
KMHETUYECKOM SHEPruu Telia 0 TOPMO3HOMY

IIyTH

155

dusnyeckuil npakTukyM 1o teme "M3ydenue
M30TEPMHUYECKOTO Mpoliecca (PeKOMEH0BaHO
ucroib30BaHue nudpoBoit madbopatopun)"”
iy "M3ydeHne n30X0pHOro mpoiecca’ uin
"N3ydyenne n3obapHOTo mporecca’ uim
"[IpoBepka ypaBHEHUSI COCTOSAHUS"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue yaenpHOl TemnoéMKocTU" Uin
"HccnenoBanue npolecca OCTbIBaHUS
BemiectBa" win "MccnenoBanue aanadbaTHOTO
npouecca" unu "M3ydenune B3auMoCBSI3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aMMO/ICICTBUS U TEMIIEPATypbl KUTIEHUS
JKUIKocTen"

157

®dusnyeckuil npakTukym 1o teme "M3ydenue
3aKOHOMEPHOCTEHN MCIapeHust )KUIKOCTEH"
niu "M3MepeHue yaeapbHOM TEII0ThI
riaByieHus Japaa" win "M3ydeHue cBOMCTB
HachIlIeHHBIX TapoB" uin "N3mepenue
abCOIOTHON BIQXKHOCTH BO3/lyXa U OLIEHKA
Macchel IapoB B nomenieHun". M3mepenue
ko2 (hpurmeHTa moBEpXHOCTHOTO HATSIKEHHUS

158

®u3nYeCcKuil IPAKTUKYM 110 TEME
"HaGmtoienre npeBpalieHust SHEPTUn

11
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3apsHKEHHOT0 KOHJIEHCATOpa B SHEPTHUI0
n3nydeHus ceeroauona” uinm "Msyuenue
IIPOTEKaHMs TOKA B LENH, COAEpIKaIleh
KoHAeHcarop" win "Pacnipenenenue pazHOCTH
MTOTEHITUAJIOB (HAMPSDKEHUS) TIPH
IIOCJIEI0BATEILHOM COEIUHEHUHN
KOHJIEHCATOPOB"

159

DuU3NYECKU MPAKTUKYM 10 TEME
"HccneagoBaHue CMEIIAaHHOIO COEUHEHUS
pesucropoB win "M3Mepenne yienabHoro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WIIN
"HccneqoBaHye 3aBUCUMOCTH CHJIBI TOKA OT
HaIpsHKEHUs JJ1s1 JIaMITbl HaKaJIiBaHUs "

160

®u3nYeCcKuil IPAKTUKYM 110 TEME
"HaGmronenue snexTpoiunza" uim
"N3mepenue 3apsiia OTHOBAJIEHTHOIO HOHA"
nin "UccienoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temnepatypbl" uin "CHITHE BOJIbT-aMIEPHOMN
XapaKTepUCTHKU auoaa”

161

PesepBHelit ypok. O600ICHHE 1
CHCTEMaTH3alus 3HAaHUH 110 TEME
"Kunematuka"

162

PeseprubIil ypok. O60011eHIE 1
CUCTEMAaTU3aluA 3HAHUH 110 TEME
"lmnamuka"

163

PeseprubIil ypok. O600611eHIE 1
cucTeMaru3anus 3HaHui mo teme "Craruka
TBEpAOro Tena"

164

PeseprubIil ypok. O60011eHIE 1
CUCTEMaTHU3alus 3HaHUM 110 TeMe "3aKOHbI
COXpAaHEHUs B MEXaHUKE"

165

PeseprubIil ypok. O600111eHIE 1

11
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cucTeMaTu3anus 3Hagui mo treMe "OCHOBEI
MOJIEKYJISIPHOKHHETHYECKOU Teopun"

166

PesepBHeIit ypok. O600ICHHE 1
CHCTEMAaTHU3alUs 3HaHUH 110 TEME
"TepmoanHamuka. TenaoBbie MAlIUHbI"

167

PesepBHeIitl ypok. O600ICHHE U
cucTeMaTU3alys 3HaHUH 110 TeMe
"ArperaTtHble cocTosiHMS BelecTBa. da3oBbie
nepexomanr"

168

PeseprubIil ypok. O60011eHIE 1
CUCTEMAaTU3aluA 3HAHUH 110 TEME
"Dnexktpuueckoe nosie"

169

PeseprubIil ypok. O60011eHIE 1
CHUCTEMATHU3al Ui 3HAHUH 110 TEME
"IToCTOSHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIitl ypok. O600ICHHE U
cucreMaTu3anus 3gaguil mo teMe "Toku B
pa3nuyHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16

11
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11 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
[1]
JHV/-H Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaRaneCKne il:;‘?eﬂﬂﬂ gg[?al;zf:;eenbﬂm e
padoTsl padoThbl pecypebi
BzaumoneiicTBrEe NOCTOSHHEIX MATHUTOB M
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1
I'mnote3a Ammepa
Bekrop marauTHOM MHAYKUUA. [IpuHImn
2 CYNEPIIO3ULUN MarHUTHBIX NOJIeH. JIMHUKN 1
MarHUTHOW MHIYKITHH
3 MarsuTHO€ 10J1e€ TPOBOTHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb 1
5 Pemienue 3anau 1
6 [Ipumenenue 3akoHa AMmepa. 1
DIIEKTPOU3MEPUTEIILHBIE TPHUOOPHI
Cuna JlopeHia, e€ HanpaBJIEHHE U MOAYJIb. EI'D—2024: 3ananus,
7 JIBr>keHME 3apsKEHHOW YaCTHULIbI B 1 OTBETBI, PEIICHUS
OJHOPOJHOM MAarHUTHOM I10JIE (sdamgia.ru)
8 Pemenue 3amau 1
EI'D—2024: 3aganus,
9 Pa6ota cunel Jlopenna 1 OTBETHI, PEIICHMS
(sdamgia.ru)
10 Pemenue 3agau 1
1 MarsauTHoe 110JI€ B BEIIECTBE. 1
deppoMarHeTUKH, rapa- U J1uaMarHeTUuKu
12 OcHoBHBIE CBOICTBA (DePPOMATHETUKOB. 1
[Tpumenenue peppoMarHeTUKOB
13 Pemenne 3amad o reme "Marautaoe nosne" 1 EI'-2024: sananus,
OTBCTHI, PCUHICHUS

11
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(sdamgia.ru)

14 Pemenne 3amay no reme "Marauraoe nose"
15 SIBlieHUE AIEKTPOMArHUTHOW UHIAYKIIUH.
IToTok BekTOpa MarHUTHOM MHIYKIIUU
EI'D—2024: 3aganus,
16 OJIC uHaykimuu OTBETHI, PEIICHUS
(sdamgia.ru)
17 3aK0H 3JIEKTPOMArHUTHON UHAYKIIMU E;ae;é?ii;;f;:m’
Dapazes (sdamgia.ru)
18 Buxpesoe anexrpuueckoe noiue. Toku dyko
19 OJ1C uHAYKIMY B ABUKYIIUXCS
MIPOBOJTHUKAX
20 Pemenue 3agau
21 ITpaBuiio Jlenna
2 NunyktuBHOCTH. KaTyika MHIYKTUBHOCTH
B IISITH IIOCTOSHHOI'O TOKA
73 SBnenne camonnaykiuu. IJ1C
CaMOMHIYKIIUU
24 DHeprusi MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T10JIe
25 Pemenue 3agau
2% O606£I.ICHI/IC u CI/ICTeMaTI/I';"saI_II/IH 3HAHWH TI0 E;Be;i(.)ii;:g;:m’
Teme "DIeKTpoJuHaAMUKa (sdameia.ru)
7 'I'<OHTpOJII>HaSI pabota o Teme
DJIeKTpOAMHAMHKA"
o KomnebarensHas cucrema. CBOOOIHBIE
konebanus. ['apMoHnYecKue KoeOaHms
29 Kunematuueckoe n fTMHAMHYECKOE
OITMCaHKE KOJIEOATEIBLHBIX IBUIKCHUN
30 DHepreTuyeckoe onucanue. BeiBoa ET'D—-2024: 3aganusl,
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JUHAMUYECKOIO OIUCAHUS TaPMOHUYECKUX
KOJICOAHUH U3 UX SHEPTETHYECKOTO U
KHHEMaTUYEeCKOIO OIUCAHUs

OTBECTHI, PCIICHUA

(sdamgia.ru)

31

Ammntyna u aza konebaHui

32

[Tepuon n wactora konebanuii. [lepuosn
MaJIBIX CBOOOIHBIX KOJIEOAHUHI
MaTeMaTh4deckoro MasTHuka. [lepuon
CBOOOIHBIX KOJICOAHUI TTPYKUHHOTO
MasiTHUKA

EI'D—-2024: 3aganusi,

1 OTBETEI, PELICHUS

(sdamgia.ru)

33

3aryxatomue KojaeoaHus. BeIHyK1eHHbIE
koneOanus. Pe3zonanc

34

ABTOKOJICOaH U

35

Pemenue 3agau

36

Ypoxk-koH(pepenus "MexaHn4ueckue
KOJIeOAHUsI B MY3bIKQJIbHBIX HHCTpYMEHTaxX"

37

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teMme "MexaHndeckue Koieoanus"

38

DNeKTpOMarHUTHBIC KOJICOaHMS.
KonebarenbHbIi KOHTYD

39

®opmyna Tomcona. CBsi3b aMIUIUTYABI
3apsiga KOHJEHcaTopa ¢ aMIUIUTYAON CHIIbI
TOKa B KOJIeOATeITbHOM KOHTYpe

EI'D—-2024: 3aganusi,

1 OTBETHI, PEIICHUS

(sdamgia.ru)

40

3aKOH COXpaHEHUs YJHEPTUH B UICATHHOM
K0J1e0aTeIbHOM KOHTYpE

41

3aryxallue 3JIeKTPOMAarHUTHbIE
KoneOaHus. BeIHYXICHHBIE
OJICKTPOMAroUTHBIC KoJIeOaHus

42

[Iepemennslii TOK. Pe3uctop u koHAEHCATOD
B LICMIA [TIEPEMEHHOI0 TOKa

43

Katymika MHIyKTHBHOCTH B LI€NIN
IIEPEMEHHOT0 TOKa

44

3akoH OMa AJis1 2JIEKTPUYECKON LIenn

1 EI'D—2024: 3ananus,
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IEPEMECHHOT'O TOKa OTBCThI, pCHICHUA
(sdamgia.ru)

MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE 1
CHWJIBI TOKA U HAIPSDKEHUS

46 Pe3oHaHC B 1eKTpUUECKOi 1Ienn 1

47 Pemenue 3agau 1
WneanbHblif TpancdopmaTop.

48 [Ipon3BoACTBO, MEpeava u MoTpedICHHE 1
3JIEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ncnoib30BaHus 1
3JIEKTPOIHEPTUU B TOBCEIHEBHOMN KU3HU

50 Pemenue 3amau 1

51 Pemenue 3amau 1

57 O06o01IeHre U cUCTeMaTU3alus 3HAHUN T10 1
TeMe "DIeKTpOMarHuTHhIC Kojaebanus"

53 Mexanuyeckue BOJIHbI. XapaKTepUCTUKHU 1
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH 1

55 3ByK. XapaKTepUCTUKH 3ByKa 1

56 NudpaszByk u YABTPasByK. [IIymoBoe 1
3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl

57 Pemenue 3agau 1

53 DNeKTpOMarHuTHbIe BOJHBI. M3nyuenue 1
3IEKTPOMArHUTHBIX BOJIH

59 DHeprus MEKTPOMArHUTHBIX BOJIH. 1
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
[kana 31eKTPOMarHUTHBIX BOJIH.

60 [IpumeHeHne 31eKTpOMarHUTHBIX BOJIH B 1
TEXHUKE U OBITY

11
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[IpuHIIUTIBI paTUOCBS3U U TEIICBHUICHHS.

61 Paguonokanus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKaroLEen Cpeibl
62 Kontposbnas padota mo teme "Konebanus
Y BOJIHBI"
63 Cger. 3aKOH MPSIMOJIUHENHOTO
pacpoCTpaHEHHUsI CBETA
64 Pewenne 3a1au Ha npUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpoOCTPAHEHHUsI CBETa
EI'5—-2024: 3aganus,
Ortpaxenue cBera. [nockoe 3epkaio.
65 Clpepueckoe 3epKaro OTBETbI, PEIICHUSI
p p (sdamgia.ru)
[Ipenomnenue cBera. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN IT0KA3aTENb PEJTOMIICHUS. EI'5—-2024: 3aganus,
66 [TonHOE BHYTpEHHEE OTpaKEHHUE. OTBETBI, PEIICHUS
[MpeenbHbIA YroJ MOJHOTO BHYTPEHHETO (sdamgia.ru)
OTpa)KEHUs
67 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHOB
OTPa)KEHHUs U MPEIOMIICHHUS CBETA
o EI'D—2024: 3aganus,
Xop stydeit B mpusMe. Jlucnepeus cBera.
68 . OTBETBI, PEIICHUS
CnoxHbIN cocTaB Oeroro ceera. L{Ber ;
(sdamgia.ru)
EI'5—-2024: 3aganus,
JInn3bel. ®OKyCHOE PacCTOSIHUE U
69 OTBETBI, PEIICHUS
ONTHYECKasi CUJja JIMH3BI ;
(sdamgia.ru)
70 [TocTpoenune n300pakeHH B JIMH3aX U UX
cucrtemax. Y BEJIMYEHHE JIMH3bI
Pemenue 3agau Ha nocTpoeHue
71 HN300paKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JIUH3
72 ['ma3 kak onruueckas cucrema
73 Pemenune 3anau. [Ipenensr npuMeHUMOCTH

r€OMETPUYECKON ONTUKHI
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74 CKOpOCTh CBETa U METObI €€ U3MEPEHUS 1
75 Hucnepcus cBera 1
76 WNurtepdepenius ceeta 1
77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS 1
HaAOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB
78 Pemenue 3amau 1
79 [Tpumenenue naTephepeHIun 1
80 Hudpakmus cera 1
]1 Hudpakmonnas pemérka. Y ciaoBue 1
HAOJI0/IEHUS TTIABHBIX MAKCUMYMOB
EI'5—-2024: 3aganus,
82 Pemenue 3agau 1 OTBETHL, PEIIEHUS
(sdamgia.ru)
]3 [Toriepe4HOCTh CBETOBBIX BOJIH. 1
[Tonspuzanus ceera
84 Pemenue 3amau 1
85 CBeToBbI€ BJICHUS B IPUPOJIE 1
36 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110 1
teme "OnTtuka"
87 KonTtponbHas pabota no Teme «OnTHKa» 1 1
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI JIEKTPOIMHAMUKHU U 1
MPUHIUI OTHOCUTEILHOCTH
89 ITocTynatel cienuanbHOU TEOPUU 1
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJL.
[IpeobpazoBanus Jlopenna. Yciosue ET'D—-2024: 3ajanus,
90 MPUYMHHOCTH. OTHOCUTEIBHOCTD 1 OTBETBI, PEIICHUS
OJIHOBPEMEHHOCTH. 3aMe/IJIEHHe BpEMEHH U (sdamgia.ru)
COKpAIllEHUE JITTHHBI
91 OHeprus U UMNYJbC PEISITUBUCTCKON 1
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YaCTHILBI

CBs13b Macchl C S3HEPTUEN U UMITYJILCOM

EI'D—2024: 3aganus,

92 o 1 OTBETHI, PEIICHHS
PENSITUBUCTCKON YacTULIBI. DHEPIHsl MOKOs :
(sdamgia.ru)
93 PaBHOBECHOE TEIIIOBOE U3ITYUYEHHE 1
94 3akoH cmernieHus: Buna 1
95 I'unote3a M. Ilnanka o kBanTax. ®OTOHBI 1
96 OHeprusi 1 UMIynbe GOoToOHA 1
®dotordpdext. OnbrTer A. I'. CtoneTora. EI-2024: sananus,
7 3akonbl porodddekra ! OLBCLEL, PUtetis
(sdamgia.ru)
Vpasuenue Diinmreitna wis Gorospdexra. EI'9-2024: sananus,
o8 "Kpacnas rpanuna" ¢ororpdexra ! OTBCTEL, DOINCHIA
p PaHuL (sdamgia.ru)
EI'5—-2024: 3aganus,
99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa 1 OTBETBI, PEIICHUS
(sdamgia.ru)
100 BomHOBEIE cBOIICTBA YaCTHII 1
Bousnbl ne bpoiind. /[nuHa BoJIHBI 1€ EI'D—2024: 3ananus,
101 Bpoiins u pa3mepbl 00J1aCTH JIOKaTH3AIUN 1 OTBETBI, PEIICHUS
JIBUKYILIEUCS] YaCTHUIIBI (sdamgia.ru)
102 KopnyckynsipHO-BOIHOBOH Ayanus3m 1
103 Judpakius 3JeKTPOHOB Ha KPUCTAILIAX 1
Crenuduka usmMepeHuit B MUKPOMHUPE.
104 COOTHOILICHHS HEOTIPEAEIEHHOCTEN 1
[eitzenbepra
105 Pemenue rpaduueckux 3amad 1
106 Pemienne pacu€THbIX 3a/1a4 1
KonTtponbHast padota mo temam: "OCHOBBI
107 CTO", "KoprnyckyJspHO-BOJIHOBOI 1
Jyanusm"
108 OnbITHI IO UCCIETOBAHUIO CTPOEHUS aTOMa. 1
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[Tnanerapras monens atoma Pesepdopaa

109

IToctynater bopa

110

Bunel cniektpoB. CriekTp ypOBHEUM SHEPTHU
aToMa BojopoAa

111

CroHTaHHOE B BBIHYXXJICHHOC U3JTYUCHUC
CB€Ta

112

Jlazep

113

Hyxnonnas monens sinpa ['eiizenOepra-
NBaneHko. 3apsaa U MacCOBOE YUCIIO SIAPA.
HM3oTonbl. PannoakTUBHOCTH

EI'D—2024: 3aganus,

1 OTBETEI, PELICHUS

(sdamgia.ru)

114

3aKOH pasioaKkTUBHOTIO pacnana. CBoicTBa
MOHU3UPYIOLIEro U31y4yeHus. Biusnue
PAAVOAKTUBHOCTHU Ha KUBBIC OPTaHHU3MBI.
Ho3umeTrpus

115

DOHeprus CBSI3U HYKJIOHOB B sipe. A nepHbie
cuiel. Jleext maccol aapa. SnepHbie
peakmuu. Snepasie peakTopsl. [Ipobiaemsr
YIPaBIEMOro TEPMOSIEPHOTO CUHTE3A.
DKOJOTHYECKUE ACTIEKThI PA3BUTHUS SAECPHOU
SHEPIreTUKHU

EI'D—-2024: 3aganusi,

1 OTBETBI, PEIICHUS

(sdamgia.ru)

116

Mertoabl perucTpaluu U UCCIeA0BAHUS
3JeMEHTapHbIX yacTull. DyH1aMeHTaIbHbIE
B3aUMOJEUCTBUSA. bapnoHbl, ME30HBI U
nentoHsl. [Ipeacrasnenne o CtangapTHOM
Mozenu. KBapk-TiitooHHast MOJIENb aJIpOHOB

117

®usuka 3a npeaenamu CTaHnapTHON
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. ENuHCTBO pU3MUeCcKoil KapTHHBI
Mupa

118

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMMH

119

[TpMeHUMOCTh 3aKOHOB (PU3UKHU IS

12
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0OBSICHEHUS IPUPOIBI KOCMUUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeOBaHUN

120

CoBpeMeHHbIE ONTHUYECKUE TEIECKOIIBI,
pazuoTenecKonsl, BHeaTMochepHas
aCTPOHOMHS

121

Bun 38é31H0T0 HeOa. Co3Be3nusl, SpKUE
3Bé3l[I>I, IIJIaHEThI, X BUAUMOC IBUXXCHUC

122

Conueunas cucrema. Comnure. ConHeunas
aKTUBHOCTh. MicTounuk 3Heprun ConHIa u
3BE3T

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma "criekTpanbHbINA KJIacc —
CBETUMOCTB"

124

3Be3 bl IIaBHOU MOCIEN0BATEILHOCTH

125

Buyrpennee crpoenue 38€311. CoBpeMEHHbBIE
HPGI[CTaBJIeHI/ISI (0] HpOI/ICXO)KI[eHI/II/I 148
sBoronny CoJIHIA ¥ 3BE3. DTambl )KU3HU
3BE3

126

Mineunsiii [1yte — Hama ['anaktuka. Tunsl
raJlakTUK. YE€pHbIe ObIPBI B IAPAX TaTaKTUK

127

Bceenennas. Pacmimpenne Beenennoil. 3akoH
Xa66ma. Teopus bonbioro B3pbiBa.
PenukroBoe uznydyeHue

128

MacmrabHas cTpykrypa BeeneHnnoii.
MeraraiakTuka

129

Hepeménnpie mpoOieMbl acTpPOHOMUU

130

DuU3NYECKU MPAKTUKYM 10 TEME
"UccmenqoBaHue MAarHUTHOTO II0JIST
IMOCTOSTHHBIX MarHUTOB' WIIN
"UccnemoBaHue CBOMCTB
dbeppomarnetukoB" win "UccnenoBanue

12
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JIEHCTBHSI TTOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM"

131

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne cunbsl Amniepa" wim "M3yuenue
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
unu "OnpeneneHre MarHUTHON MHIYKIIUU
Ha OCHOBE M3MepeHHus cuibl Amnepa”

132

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUSA
3JIEKTPOMArHUTHOM MHIYKUIUU'" WIH
"OnpenesneHue UHIYKIIMA BUXPEBOTO
MarHMTHOTO monsa"

133

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sABiI€HUS CAMOUHIYKIINK"
i "COopKa MOJENHU 3JIEKTPOMAarHUTHOTO
reseparopa"

134

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue nmeproia CBOOOTHBIX
KOJIeOaHWI HUTSHOTO U TIPYKUHHOTO
MasTHUKOB"

135

DuU3NYECKU MPAKTUKYM 10 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKE"

136

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue NeEpeEMEHHOIO TOKa Yepe3
HI0CJIEI0BATENIBHO COETMHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue pabOThI HICTOYHUKOB CBETA
B LIENIY IEPEMEHHOTO TOKa"

137

Du3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue nmapamMeTpoB 3ByKOBOW BOJIHBI'"

138

DuU3NYECKU MPAKTUKYM 110 TEME
"M3MepeHue nokasaTelis IpeJoMIeHUs

12
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crexna" i "llomydeHne n300pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajla U JUH3bI"

139

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpuUMepe
Kuakux auH3)" uin "M3Mmepenue
(OKYCHOTO pacCTOSIHUS paCCEUBAIOLINX
uH3"

140

DuU3NYECKU MPAKTUKYM 10 TEME
"HaOnronenue nudpakunu, vHTEphEepeHInn
Y noJsipu3anuu ceera'

141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHye UMITyJIbCa U SBHEPTUU
penATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPSKEHHBIX YaCTHUIl B MATHUTHOM
nosie)"

142

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue noctossHHOM 1 nanka Ha
OoCHOBe uccienoBanus Goroaddexra” nmm
"NccneqoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMO]T OT HAPSKEHUS "

143

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CieKTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJA U U3MEPEHNE
nocTostHHOM Pumbepra"

144

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paguoakTUBHOTO (poHa ¢
HCIIOJIb30BAaHUEM JO3UMETPA" MU
"H3yueHne noriomeHus 0eTa-4acTuiy
AITIOMHUHHEM"

145

DuU3NYECKU MPAKTUKYM 10 TEME
"Habmroienus 3BE34HOTO HEOA
HEBOOPYKEHHBIM IJ1a30M C HCIOIb30BAaHUEM
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KOMIBIOTEPHBIX MPUIIOKEHUN IS
oTpeeNieHuUs TIOJI0KEHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiymapus 1 sipkue
3BE31b6l" win "HaOmroneHus B TEIECKOI
JlyHsl, TU1aHET, TYMAHHOCTEHN U 3BE3HBIX
CKOIUICHHI"

146

O0001eHre U cCUCTEMATU3ALNs 3HAHU.
Posb ¢pu3uky 1 acTpOHOMUM B
9KOHOMMYECKOM, TEXHOJIOTHIECKOM,
COLMAILHOM U 3THYECKOH chepax
JICATEILHOCTH YeI0OBEKa

147

O0001eHre U cUCTEMATU3aLNs 3HAHU.
Posb 1 MecTo (pM3KKH U ACTPOHOMUH B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

148

O0001eHre U cCUCTEMATU3ALNs 3HAHU.
Pounb ¢puznueckoit Teopun B HopMupoBaHUH
MIPEACTABICHHUH 0 (PU3NYECKON KapTHHE
MUpPa, MECTO (PU3MUECKON KapTHHBI MHPA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOEC

149

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teMme "Kunemaruka"

150

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunematuka"

151

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "Jlunamuka"

152

O00011IeHrE U CUCTEMATU3AIMS 3HAHUN 110
teme "CTtaTuka TBepaoro tena"

153

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "3aKOHbI COXPAaHEHUsI B MEXaHUKE"

154

O06o01IeHre U cUCTeMaTU3alus 3HAHUN T10
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM

12
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Teopun"

155

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmoaunamuka. TemnoBbie
MaIIuHb"

156

O0001eHNEe U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie Tepexoab”

157

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "DnekTpuueckoe nose"

158

O06o01IeHre U cUCTeMaTHU3alus 3HAHUN 110
teme "TloCTOSTHHBIN AIeKTpUYeCKUid TOK"

159

O06o01IeHre U cUCTeMaTHU3alus 3HAHUN 110
teme "Toku B pa3IMuHbIX cpenax’

160

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "MarauTtHoe noie"

161

PesepBHelil ypok. O600IICHHE U
CHCTEMAaTU3alMsA 3HAHUH 110 TEME
"DneKTpoMarHuTHas MHIYKIus"

162

PesepBHelil ypok. O600IICHHE 1
CUCTEMATHU3ALMS 3HAHUHN 10 TEME
"Mexaundeckue koneoanus"

163

PesepBHeIil ypok. O600IICHHE U
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"DneKTpOMAarHUTHBIE KoJleOaHus "

164

PeseprubIil ypok. O6001IeHNE 1
cucTeMaTu3alus 3HaHUH 1o TeMe
"MexaHU4YEeCKHE U AIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHelil ypok. O600IICHHE 1
cucTeMatusanys 3Hagui mo treMe "Ontuka"

166

PeseprubIit ypok. O6001IeHNE 1
cucreMarusanus 3HaHui mo reme "OCHOBBI

12
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CTO"

167

PeseprubIit ypok. O6001IeHNE 1
CUCTCMaTu3anusa 3HAHUHU 110 TEME
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

PeseprubIil ypok. O6001IeHNE 1
cucTeMaTu3aiis 3Hanui mo reme "dusuka
aToma"

169

PeseprubIit ypok. O6001IeHNE 1
cucTeMarus3aius 3HaHui mo reme "duzuka
ATOMHOTO Si7[pa ¥ 3JIEMEHTAPHbIX YacTuir"

170

PeseprubIil ypok. O6001IeHNE U
cucremMatru3sanus 3HAHHUHU 110 TEME
"DneMeHTsl acTpopuzuku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16

12



OenepanbHas padouas nporpamma | Duzuk
YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISl YYEHUKA
1. ®uzuka, 10, 11 knacc, yrayonenssiii ypoBeHb/ Kacbsinos B.A., OO0

«JIPODA»; AkuinonepHoe ootiectBo «M3narenbctBo «IIpocBeneHuey

2. @®uzuka. 3agaynuk. 10—11 knaccer (aBTop A. I1. PriMkeBuy).

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®duzuka. 10, 11 knace. Yrny6iaeHHbIN ypoBeHb. MeToandeckoe mocooue,
Bmacosa 1. I'., KacesHOB B. A.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

EI'>—2024: 3ananus, oTBeTHL, pemenns (sdamgia.ru)
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