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MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma no (usuke Ha ypoBHE cpeqHero odmiero oopasoBaHus pazpadboTaHa
Ha OCHOBE TIOJIOXKEHUM U TpeOOBaHM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
obOpazoBarenbHON mporpammel, npeacraBieHHbIXx B GI'OC COO, a takxke ¢ yudéToM
denepanbHOl pabouel mporpamMmbl BocuTanust 1 KoHuenmuu npenoaaBaHusi y4aeOHOro
npeameta «Duszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Denepanuu,
peann3youMx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

[Iporpamma mo @u3uke ompenenseT 00s3aTebHOE MPEAMETHOE COJIepKaHUeE,
YCTaHABJIMBAET PEKOMEHAYEMYIO TMOCIEAOBATEIbHOCTh H3YYEHUS TEM U Pa3JiesioB
y4eOHOTO MpenMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JJOTUKH
y4eOHOro mpoliecca, BO3paCTHBIX 0COOEHHOCTeN oOy4aromuxcs. [Iporpamma no gusnke
na€T mpeCcTaBICHUE O IETIX, COACPKAaHNH, OOIIEH CTpaTeruu OO0Y4YCeHHS, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIINXCS CPeACTBAMU yueOHOTO TpenMera «Du3nkay Ha yriayOoaéHHOM
YpPOBHE.

N3yuyenue xypca pusuku yriayOa€HHOTO YPOBHS MO3BOJISIET PEAM30BaTh 33 a4d
npodeccuoHanbHON OpUEHTAlMH, HAMPABICHO HA CO3/IaHUE YCJIOBHUM ISl MPOSBIICHUS
CBOMX MHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXKIbIM OO0ydarolumcs,
KOTOpbIE  HEOOXOIMMBI IS  TPOJOJDKCHHMsS  O0pa3oBaHUS B OpraHU3aIUsaX
podeCCHOHAIHBOTO ~ O00pa3oBaHUS MO  Pa3IUYHBIM  (UBUKO-TEXHUYECKUM U
WHKEHEPHBIM CHEIUATbHOCTSIM.

B mporpamme mo ¢u3zmke OmpenenstoTcs IUIAHUPYEMbIE pPe3yJIbTaThl OCBOCHUS
Kypca (U3MKM Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHMs: JUYHOCTHBIE,
MeTarnpeaIMeTHbIE, MpeAMETHBIC (Ha yriyonéHHoM ypoBHe). HaydHo-MeTonomornueckon
OCHOBOM /151 pa3paO0TKH TPEOOBaHUM K TUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM



pe3ynbTaTamMm o0y4arouuxcsi, OCBOUBIIUX MPOrpaMMmy Mo (pU3HMKE HA YPOBHE CPETHErO
oO1rero oOpa3oBaHus Ha YIUIyOJIEHHOM YpOBHE, SIBJISIETCSI CUCTEMHO-IESATEIbHOCTHBIN
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
YUUTETSIMHA (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, BHICTyNAas B KaueCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ, B CHUCTEMY 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 (u3MKu Ha ypOBHE CPEIHETO OOIIEro 00pa3oBaHus MOJIOKEH P
UJIel, KOTOPhIE MOKHO PacCCMaTpUBaTh KaK MPUHLIUIBI €r0 MOCTPOEHUS.

Hoes wuenocmnocmu. B COOTBETCTBUM C HEH Kypc SABISIETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepual U3 BCEX pa3feioB (DU3MUKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HUKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUU ¢ HEN MaTepual Kypca (pU3NKU 00bEINHEH
BOKpYr (Qusnueckux Teopuil. Benymum B Kypce sBigercs (GOpMHpPOBaHUE
MpEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€PUH, BEIIECTBE U TOJIE.

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
o0IUX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKHE YCTPONCTBA, M TEXHOJIOTHH.



Hoesn r3konozuzayuu peamsyercs IOCPEACTBOM BBEJACHUS SJIEMEHTOB COJIEP KaHMs,
MOCBSAMIEHHBIX OJKOJOTUYECKUM TIPOOJieMaM COBPEMEHHOCTH, KOTOPHIC CBSI3aHBI
C pa3BUTHEM TEXHHMKHU U TEXHOJIOTHH, a TakKe 0OCY>KIeHUs MpoOJieM pallOHAIBHOTO
TIPUPOIOTIOIH30BAHUS U SKOJIOTUUYECKON OE30TTaCHOCTH.

OcBoeHue coaepkaHusi MPOrpaMMbl 1O (UBHKE JOJDKHO OBITh TOCTPOCHO
Ha MPUHIUIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. [ns dusuku peanmuzanust 3THX
MPUHITUIIOB 0a3upyeTcsi Ha HCIOIb30BAHUU CAMOCTOSITEILHOTO AKCIIEPUMEHTa Kak
MOCTOSTHHO JIeUCTBYIoIIero Gakropa yueoHoro npouecca. st yriyonéHHOTO YPOBHS —
TO CHUCTEMa CaMOCTOATEIBbHOTO YYEHHYECKOrO HKCIEPUMEHTAa, BKIIOYAIOIIETO
(bpoHTaNIbHBIE YUEHUYECKHE OIBITHI MPU U3YyYEHWHU HOBOTO Marepuaia, JJabopaTopHbIe
paboTel M paboThl MpakTukyma. [Ipu 3TOM BO3MOXHBI JIBa Cloco0a peanu3aluu
bu3nYecKoro nMpakTuKyma. B mepBoM ciydae MpakTUKyM MPOBOAUTCS JHOO B KOHIIE
10 u 11 knaccoB, MO0 MOCJIE MEPBOTO U BTOPOTO MOJTYTOAUN B KaXK/IOM U3 ATUX KJIaCCOB.
BTtopoii cioco6 — 310 nHTErpanus padboT NpaKTUKyMa B CHCTEMY JJaOOpaTOPHBIX padoT,
KOTOpbIE MPOBOASTCS B MpoIecce u3ydeHus pasnaena (tremsl). [Ipu aTom moa padboramu
IPaKTHKyMa IMOHUMAETCS CaMOCTOSTEIBHOE HCCIEOBAaHUE, KOTOPOE IMPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOI'0, 0000IIEHHOTO BH/1a 0€3 MOMIAaroBOi HHCTPYKITHH.

B mporpamme no ¢gusuke cucreMa y4eHWYECKOTO IKCIEPUMEHTA, JaOOpaTOPHBIX
paboT M MpaKTHKyMma MPEACTABICHA €IWHBIM IEepeYHeM. BhIOOp TeMaTHKH IS ATHX
BUJIOB  yYUYCHMYECKHX  MPAKTUUYECKHX  paboOT  OCYIIECTBISAETCA  YYaCTHUKAMU
00pa3oBaTeNbHOTO MpOoLEcca UCXOAs U3 0COOEHHOCTEH MOYPOYHOIO IJIAaHUPOBAHMS U
ocHamieHus kabuHeta pu3ukn. [Ipu 3TOM obecreunBaeTcs OBIAICHUE 00YJIArONTUMUCS
YMEHUSMU TPOBOJAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEN
(bU3UYEeCKUX BETMYUH M TIOCTAHOBKY OITBITOB TI0 TTPOBEPKE MPE/JI0KEHHBIX THIIOTE3.

bonbiioe BHUMaHME yNENSETCS PEIICHUIO PACUETHBIX MU KAYECTBEHHBIX 3ajad.
[Ipu sTOM 17151 pacUETHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3a7a4d C SBHO 3aJaHHON U
HESIBHO 33JJaHHOMN (PU3NYECKON MOJICIIBIO, TTO3BOJISIONTNE MPUMEHSTh N3YyUEHHBIC 3aKOHBI
U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeiia Kypca, TaKk W MHTETPUPYs MPUMEHEHUE
3HAHWH U3 PA3HBIX pa3/ieioB. JIJi1 Ka4eCTBEHHBIX 3a1a9 IPHUOPUTETOM SBJISIOTCS 33 aHUs
Ha OOBSICHEHHE/NpelCcKa3aHue NPOTEeKaHUs (QU3NYECKUX SIBICHUH M MPOLIECCOB
B OKpYXKaloIIeW >XU3HHU, TpeOyrolue BbhIOOpa (PU3NYECKOW MOJAENU JUIsl CUTyalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusimu @I'OC COO k MaTepHallbHO-TEXHUUECKOMY
o0ecrnedeHnIo yaeOHOoro mporecca Kypc Gu3uku yriiyOoa€HHOTo ypOBHS Ha YPOBHE
cpenHero oo1ero o0pa3oBaHus IOJKEH U3y4aThCs B YCIOBUSX MPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku J0DKHO OBITH HEOOXOAMMOE JabopaTopHOE O00O0pyJaOBaHHE
JUTSl  BBITIOJTHEHUS YKa3aHHBIX B TIporpamMme 10 (PU3HKE YYECHHYECKHUX OIIBITOB,
1abopaTopHBIX paboT 1 pabOT NPaKTHUKyMa, a TAKXKE IEMOHCTPAIMOHHOE 000pYI0BaHHE.
JleMoHCTpanmoHHOE 000pyAOBaHNE (OPMHUPYETCS B COOTBETCTBHUH C MPUHIIUTIOM
MUHAMAJIBHOH  JOCTaTOYHOCTH ¥  OOECMEYMBAeT TIOCTAHOBKY IIEPEYMCICHHBIX
B MporpamMMme no (pU3MKe KIIOYEBBIX JAEMOHCTpALUUA JJI UCCIEIOBAHUS H3Y4YaeMBbIX



SBJICHUI U MPOLIECCOB, SMIUPHUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHECHUM.

JlabopatopHoe 00OpyJIOBaHME JJIi  YYEHUUECKHUX  IPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJ€ TEMAaTUYECKIX KOMIUIEKTOB M 00eCreynBaeTcs B pacyéTe O JHOTO
KOMIUIEKTa Ha JBYX oOOydarommuxcs. TemMaTH4ecKHe KOMIUIEKThI J1abopaTOPHOTO
000py10BaHMsI AOJKHBI OBITH MOCTPOEHBI HA KOMIUJIEKCHOM UCIOIb30BaHUH aHATOTOBBIX
U 1upPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BUJIC
1 pOBLIX 1a00paTOPHUH.

OCHOBHBIMU LIETSIMH W3Y4YeHHsS] (UMK B O0IIeM OOpa30BaHUU SIBISIFOTCS:

(GbopMHpOBaHHE MHTEpECAa U CTPEMJIEHHsI O0Yy4aroUIMXCs K HAYYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTUE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJ€ TMO3HAHHUA U (POPMHUPOBAHUE
HCCIIEIOBATENICKOIO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHHSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa H3Y4YEHHUS OCHOB
CTpOCHHS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHre yMEHUIl OOBSCHATH SBICHUS C HCIOJb30BaHUEM (PU3UUIECKHUX
3HaHUU U HAYYHBIX JIOKA3aTeNbCTB;

(GopMUpOBaHHE TMPEACTABICHUM O POAM (PU3MKU IS Pa3BUTHUS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUIA;

pa3BUTHE NPEICTaBICHUNA O BO3MOXKHBIX cepax Oyaymied mnpodeccuoHaaIbHOU
NESTEIbHOCTH, CBSA3aHHBIX C (PU3UKOI, MOATOTOBKA K AaJIbHEHIIEMY O0YYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTmxeHne STUX Lenell o0ecneunBaeTcss pELIEHUEM CIEAYIOLUX 3a4ay
B TIpOIIecCce U3YUYeHHs Kypca (U3UKH Ha yPOBHE CPEHETO 00IIero oOpa3oBaHus:

NpUOOpETEHUE CHUCTEMBl 3HAaHUM 00 OoOmKUX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaxX, TEOPHSIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYI0 (HU3HKY, SICKTPOIMHAMHUKY,
KBaHTOBYIO (PM3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHHEe YMEHUN MPUMEHSITh TEOPETHUYECKHE 3HaHUS NS OOBICHEHUS
¢usznyeckux SBIECHUM B TPHUPOAEC U ISl TPUHATHS MPAKTUYECKUX PEIICHHMA
B ITOBCCIHEBHOM »KHU3HU;

OCBOCHHE CIOCOOOB PEIICHMS PAa3IMYHbIX 3aJad C SABHO 3aJaHHOU (U3HUECKOU
MOJIEJIbIO, 33/1a4, OIPA3yMEBAIOIINX CAMOCTOSTENBHOE CO3/IaHne (PU3NUECKON MOJIENH,
aJIeKBaTHOM YCJIOBHSIM 33J]a4M, B TOM YHCIIE 33]1a4 MH)XEHEPHOI'O XapaKTepa;

MOHUMaHNe QU3NYECKUX OCHOB U MIPHUHIIUIIOB ICUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTMUECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHHE METOJAaMU CaMOCTOSITEIbBHOIO  IUIAHUPOBAaHUSI W MPOBEACHUS
(¢u3nyecKuX SKCIEPUMEHTOB, aHaJN3a U MHTEPIpETalUu UHPOpPMALUH, ONpPEACIICHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3ybTaTa;

CO3/IaHHE€ YCJIOBUH JUISl Pa3BUTUS YMEHHUM IPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPYECKOU EATENBHOCTH;

pasBuTHE MHTEpeca K cdepam mpodhecCHOHATBHOW NeATebHOCTH, CBS3aHHOU
¢ pu3uKON.



B cootBerctBuM ¢ TpeboBanusmu ®I'OC COO yrinyOnéHHbIA YPOBEHb M3Y4YCHUS
yaeOHoro npeamMera « Pu3nKay Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus BEIOUpaeTcs
o0y4JaromuMucs, MIAHUPYIOIMIMMH TPOAODKEHHE O0pa30BaHUS IO CHEIHATBHOCTIM
(U3UKO-TEeXHUYECKOTO POQuIIS.

OO1iee ynCiIO 4acoB, PEKOMEHIOBAHHBIX Ui M3ydeHUs (pu3mku (yriyOJIeHHBIH
ypoBeHb) — 340 ygacoB: B 10 kiacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce —
170 gacoB (5 yacoB B HEZIEIIIO).

[IpennaraemMslii B mporpamme 1o (pu3mKe nepedeHb Ja00paTOPHBIX U MPAKTHUECKUX
paboT sBIIAETCS pEKOMEHIOBAHHBIM, YUUTENb JIEIaeT BHIOOP MPOBEACHHUS JIA0OPATOPHBIX
paloT U OMBITOB C YUETOM MHIMBUIYaJIbHBIX OCOOCHHOCTEN 00Yy4arOIIUXCSl.

B mporpamme mo ¢Qu3mke KaKAOro Kiacca MNpeAsiaraeTcs pe3epB BpPEMEHH,
OTBOJMMBI Ha BapUATHUBHYIO YacTh MPOTPAMMEI, COJEpKaHUE KOTOpor (popmupyercs
y4acTHHKaMH 00pa3oBaTesbHOrO mporecca. Jlrobas pabouass mporpamma JOJDKHA
MOJTHOCTBIO BKJIFOYATH B Ce0sI coiepKaHue JaHHOW MTPOTPaMMBbI 10 (PU3HUKE.



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).

[TorpemnocTy n3mMepeHui GU3NYECKUX BETUUYHH (AOCOIIOTHASI U OTHOCUTENIbHASA).

MonenupoBanue (GU3NYECKUX SIBICHUM M TPOIECCOB (MaTepuanbHas TOYKa,
abCONIOTHO TBEPJIOE TEJIO, UACANbHAS KMIKOCTh, MICaJIbHBIA ra3, TOUCUHBIN 3apsn).
['nnote3a. du3nueckuii 3aK0H, TPaHUILIBl €T0 MPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponb u mMecto ¢puzuku B (HOpMHUPOBAHUM COBPEMEHHON HAayYHOH KapTHHBI MUDA,
B IIPAKTHUECKOM JEATEIbHOCTH JTIOICH.

Vuenuueckuil sxcnepumenm, rabopamophvie pabomsi, NPAKMuKym

H3mepeHne critbl TOKA M HANPSDKEHHS B IETTH TIOCTOSTHHOTO TOKA IIPU TIOMOIIIN
AHAJIOTOBBIX ¥ MU(POBBIX U3MEPUTEILHBIX TPHOOPOB.

3HakoMcTBO ¢ 1uppoBol maboparopuedt mo ¢usuke. I[Ipumepsl u3MepeHHS
(U3NIECKUX BEITMYWH IPU TIOMOIIM KOMITBIOTEPHBIX JIATINKOB.

Pa3pen 2. Mexanuka
Tema 1. Kunemamuka

Mexaandeckoe nBmkeHrne. OTHOCUTEILHOCTh MEXaHNUECKOT0 IBIKeHUs. CucreMa
OTCUETA.

[Ipsamast u oOpaTHast 3aja4l MEXaHUKH.

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

[Tepemerienue, CKOPOCTh (CpeIHsISt CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHUE
MaTepuaibHOM TOYKHM, HX IPOEKIMA HAa OCH CHUCTEMBI KoopauHar. CloxeHue
MePEMENICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBUXKEHHE. 3aBUCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS M NMyTH MaTepUaAIbHOW TOYKH OT BPEMEHU U HX
rpaduku.

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

KpuBonuneitHoe nBuxeHue. JIB)KEHHWE MaTEpUAIBHON TOYKH IO OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTk. [lepuosa u yactota obOparienus. LleHTpocTpeMuTenbHOE
(HOpMaJIbHOE), KacaTelbHOE (TaHTCHIIMAJIbHOE) M TOJHOE YCKOpPEHHE MaTepuaibHOU
TOYKH.



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 nBWXeHUs 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 MPONOPUUOHAIBHON 3aBUCUMOCTH MEXIY NAIBHOCTBIO MOJETA U HAYAIBHOMN
CKOPOCTBIO TeJa.

N3ydeHne nBUKEHUS TEJa IO OKPYKHOCTH C MOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIO.

UccnenoBanune 3aBUCUMOCTHU TTeproja oOpalieHus KOHUYECKOro MasiTHUKA OT €Tro
apaMeTpoB.

Tema 2. /lunamuxa

IlepBoiii  3akoH Hprotona. MuepuumaneHble cucremsl otrcué€ra. [IpuHiun
oTHocutenbHOCTH [anunes. HewHepuuanbHble cUCTEMBbl OTCU€Ta (OIpeneseHue,
TIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHA 1111 MaTepuaibHOU TOYKH.

Tpernii 3ak0H HprOTOHA 11711 MaT€pUATIbHBIX TOUEK.

3aKOH BCEMHUPHOIO TITOTEHHS. DKBHBAJECHTHOCTHh TPABUTAIMOHHON M WHEPTHOMU
MAaCCBl.

Cuna TsbKeCcTH. 3aBUCUMOCTH YCKOPEHHS CBOOOJHOTO MaJ€HHUs OT  BBICOTHI
HaJ TOBEPXHOCTHIO TUTAHETHI U OT reorpaduueckor mupoThl. JIBHKeHne HEOSCHBIX Tell
U uX cryTHUKOB. 3akoHbl Kenepa. [lepBasg kocMuueckasi CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BUXKyYIIErocsi C yCKOPEHHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuila TpEHUSI CKOJBXEHHUS M CUJla TPEHUS MOKOS.
Koadpdunuent tpernst. Cuia cConpoTUBICHUS MPU IBUKEHUH TEJIa B )KUIKOCTH WM Ta3e,
€€ 3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBLHOTO IBHXKECHHUS.

Hasnenue. ['mapocratnueckoe napnenue. Cuna Apxumena.

TexHuyeckrue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: NOIINITHUKH, IBUKEHHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue ABMKEHUS TET B MHEPITUAIBHBIX M HEMHEPIUATBHBIX 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€Jla Ha €r0 YCKOPEHUE B MHEPLUUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cril, BOSHMKAIOIIUX B PE3YJIbTAaTE B3aUMOICUCTBUS TEI.

N3mepenune macce 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NoABbEME U aJCHUU.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUSI TTOKOS, KAUEHUS U CKOJIb)KCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopmsie 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 MACCHI.

HccnenoBanne 3aBUCMMOCTH  CHJI  YIIPYTOCTH, BO3HHUKAKOIIMX B IPYKHHE
U pE3MHOBOM 00pa3slie, OT UX JAe(opmarui.

N3yueHne nBUKEHNS CUCTEMBI TEJl, CBI3aHHBIX HUTBIO, IEPEKUHYTOW Yepes JIETKUU
OJIOK.

N3mepenne koadduimenta TpeHUS MO BEJIUYWHE YrIOBOro 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.



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
CKOPOCTh. TpeThsi KOCMUYECKAs! CKOPOCTb.

CBsi3b pabOThl HEMOTEHUUAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW »HEepruu
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.
N3MeHeHune 3Hepruu Tena Ipu COBEPIICHUU pabOTHI.



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 MOJIOKEHUST MOJIEKYJsipHO-KuHeTHnueckoil 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 Mojeliel. Macca 1 pa3Mepsl MOJIEKYIT
(atomoB). KonnuecTBo BeniectBa. [locTosinHass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ wusMepenus. I[llkana
temneparyp Llenscus.

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

l'azoBble  3akoHBI.  YpaBHeHue MenaeneeBa—Knamneiipona.  AOcostoTHas
temrepatypa (mkana temnepatyp KensBuna). 3akon J[laneroHa. WM3omporieccs
B MJICAJIbHOM Ta3e C MMOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ padnueckoe npeacraBicHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXIYy JNABICHHUEM U CPEIHEN KMHETHMYECKON 3HEPrueu MoCTyNnaTelbHOro
TEIJIOBOTO JIBMXKEHMSI MOJIEKYJ MJICaIbHOTO Ta3a (OCHOBHOE YPAaBHEHHE MOJIECKYJISIPHO-
KUHETUYECKOU TEOPUU UJICATIBHOTO rasa).

CBsi3b a0CONIOTHOW TeMmepaTypbl TEPMOJIMHAMUYECKOW CHUCTEMBI CO CpeaHEel
KMHETUYECKOW SHEPruei MoCTynaTeaIbHOro TEIIOBOTO JIBHXKEHUS €€ YaCTHLL.

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

Jlemoncmpayuu
Mopenu 1BUKEHUS YaCTHUI BEILIECTBA.
Mopenb 6pOyHOBCKOTO ABUKEHHUS.
Buneoponuk ¢ 3anmcbio peaabHOTO OPOYHOBCKOTO JBUKEHUS.
Huddy3ust :xuIKoCTEN.
Mogensb onbita IlTepHa.
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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. [lapamerpsr
TEPMOJMHAMUYECKON 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.

KBasucrarnueckue 1 HECTATUYECKUE MPOIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMmuKe. BeruucieHnue paboTsl 1Mo rpaduxy
rpolecca Ha pV-auarpaMmme.

Tennonepenaya kak criocod W3MEHEHUsI BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKON
cucteMbl 0e3 coBepieHus padoTel. KOHBEKIMS, TEMIONPOBOAHOCTh, U3IIyUCHHUE.

KomunuectBo Temtorel. Tenno€MKoCTh Tena. Y nenbHast 1 MOJISIPHAST TEIIOEMKOCTH
BelIeCTBA. YpaBHeHHe Maiiepa. YaenpHas TemoTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Terionepeaaye. [lonarue o6 annabaTHOM mpoliecce.

IlepBblii 3aKOH TepMOAMHAMUKHU. BHyTpeHHsA dHeprusa. KoyimuecTBo TEIuoThl U
paboTa KaK Mepbl U3MECHEHMsI BHYTPEHHEH YHEPTUN TEPMOIMHAMHYECKOU CHUCTEMBI.

BTopo#i 3ak0H TEpMOJWHAMUKH [JI PABHOBECHBIX MPOLIECCOB: YEpE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKONM CHCTEMBI MPOXOIUT €IUHCTBEHHAs
aauabaTta. AGCOIOTHAs TeMIlepaTypa.

BTopoii 3ak0H TepMOOMHAMHMKH IJIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOMKHO
nepeaarh TEIIOTy OT 0oJiee XOJIOAHOTO Tella K Oojee Harperomy 0e3 KOMITEHCAIlUU
(Knaysuyc). HeobpatumMocTs IpUpOIHBIX TPOLIECCOB.

[TpuHnune! nectBus TeruioBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [{ukn KapHo.
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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

[TapooOpazoBanue u KoHaeHcanus. VcrnapeHue w KumNeHue. YenabHas TeruioTa
napooOpa3zoBaHusl.

Haceiiennsie U HeHachIeHHBIE Mapbl. KauecTBeHHAs! 3aBUCUMOCTD TUIOTHOCTH U
JIABJICHUs] HACBIIIEHHOTO TMapa OT TEeMIEpaTypbl, HUX HE3aBUCUMOCTh OT 00BEMA
HACBIIIIEHHOTO TTapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JABJICHUS B )KUIKOCTH.

BnaxHocTs Bo3ayxa. AOCONMIOTHASI U OTHOCUTENbHAS BIaKHOCTb.

Teépmoe Ttenmo. Kpucramnuueckue u amopdHble Tena. AHU30TPONUS CBOMCTB
KpuctauioB. IlnaBnenue ©  KpucraumMsauus. YJAelbHas TEIIOTa IUIaBJICHMUS.
CyO6numarnusi.

Hedbopmaru tBEpAoro Tena. Pactspkenwe m ckarwe. Chasur. Momyns FOHra.
[Ipenen ynpyrux aedopmariimii.

TemnoBoe pacupeHue >KUAKOCTEH M TBEPABIX Tel, OOBEMHOE M JIMHEWHOE
pacuivpeHre. AHTapMOHHM3M TEIJIOBBIX KOJI€OAHWUM YacTHI] BEUIECTBAa Kak MpPUYMHA
TEIUIOBOTO PaclIMpeHus 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 npu noHMKEHHOM JIaBJICHUMU.
N3mepenue cuiibl TOBEPXHOCTHOTO HATSHKCHUS.
OIBITH ¢ MBUIBHBIMU TNIEHKAMU.
CMmauuBaHue.
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 3apsanbl. 3akoH KyioHa.

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

HanpsixénnocTs anexktpudeckoro noist. [Ipoonsiii 3apsan. JIlunun Hanpssk€HHOCTH
IIEKTPUYECKOrO 1oJsi. OMHOPOIHOE IIEKTPUUYECKOE TIOJIE.

[loTeHIMaNnbHOCTh ~ DJIEKTPOCTATHYECKOTO  MOJSA.  Pa3HOCTP  NMOTEHUIHAIOB
u HanpspkeHue. [loTeHnmManbHas >SHeprus 3apsna B IJIEKTPOCTATUYECKOM  IIOJIE.
[ToTrennman snexkrpocratndeckoro mnojsi. CBsA3b HANPSKEHHOCTU NOJII U Pa3HOCTH
NOTEHIMAJIOB  JJIl  3JEKTPOCTaTUYEeCKOro 1mosst (Kak OJHOPOJHOTO, TakK |
HEOJIHOPOIHOTO).

[TpuHIMI CYTIEPNO3ULINH IIEKTPUIECKUX ITOJIEH.
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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
SKBUIIOTCHIMAIBHBIX 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 KOHJEHCaTopa.

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.

3aBUCUMOCTD MEKTPOEMKOCTH IIOCKOTO KOHIEHCATOpa OT IUIOIIA/IN [JIACTHUH,
PACCTOSIHUS MEXIY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3NeKTPUUYECKOTO MOJIS 3apsHKEHHOT0 KOHJEHCATOopa.

3apsaKa v pa3ps/iKa KOHJIECHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, NPAKMUKYM

O1eHka cuil B3aUMOJICUCTBUSA 3apsKEHHBIX TEI.

Habnronenue npeBpallileHns 3HEPTUH 3apsSHKEHHOTO KOHAEHCATOpa B SHEPIHIO
U3ITyYEHHUs CBETOIMO/A.

N3ydenue nporekaHus TOKa B LIETIH, COJEpKAIIei KOHJIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIMAIOB (HAMPSHKEHUS) TPU MOCIIEI0BATEILHOM
COEIMHEHHH KOHJIEHCATOPOB.

HccnenoBanue paspsija KOHAEHCATOPA YEPE3 pe3UCTOP.

Tema 2. Ilocmoannblil 31eKmMpudecKuil moK
Cwna toka. [ToCcTOSIHHBIN TOK.

VYcnoBusl CyliecTBOBaHMs MOCTOSHHOTO 3JIEKTPUYECKOTO TOoKa. MICTOUHUKHM TOKa.
Hanpsoxenue U u D/1C &.
3akoH Oma 1 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  3JEKTPUYECKOTO TOKa.  TemioBass  MOIIHOCTb,  BBIAEIsSIEMAst
Ha PE3UCTOpE.

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

KonneHncaTop B enu noCTOSHHOTO TOKA.

TexHuyeckue 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.

3aBUCUMOCTbD COITPOTUBIICHUS LIMUIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI, TUIOIIAAN
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 COMPOTUBIICHUS.

Cnoco0sbI coeTMHeHUsT ICTOYHUKOB Toka, DJIC GaTtapeii.

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

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaAKMUKyM

HccenenoBanne CMEMaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenne ynenbHOro COnpoTUBIICHUS IPOBOJHUKOB.

Hccenenoanne 3aBUCUMMOCTY CUIIBI TOKA OT HAIIPSIKEHUS IS JIaMITbl HAKAJIMBAHUS.

YBenuueHue npejesna usMepeHus: ammnepmeTpa (BoJIbTMETPA).

N3mepenne 2/{C 1 BHyTPEHHETO CONPOTUBIIEHUS UCTOYHHUKA TOKA.

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

HccnenoBanne pa3HOCTH TOTEHIMAIIOB MEXAY IMOJIOCAMU UCTOYHUKA TOKA OT CHJIBI
TOKa B IIEMH.

HccenenoBanue 3aBUCMMOCTH ITOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax

DNeKTpUYECKasi MPOBOJUMOCTD PA3JIMYHBIX BEIIECTB. DIEKTPOHHAS IPOBOUMOCTD
TBEPIBIX METANIOB. 3aBUCUMOCTH CONPOTHUBJICHHUS METAUIOB OT TEMIIEpaTyphl.
CBepXnpoBOUMOCTb.
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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, pa@UHUPOBAHUE MEIHW, BBIIUIABKA ATIOMUHMUS,
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 (DPU3NYECKUX BEJIMYMH.
OueHka rpaHull MOrPeIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHM, MCCIEJOBAaHUN 3aBUCUMOCTEN (PU3MYECKHUX
BEJIMYMH, IPOBEpKa MPEUIOKEHHbIX TunoTe3 (BbIOOp u3 paboT, ONUCAHHBIX
B TEMaTUYECKHX pazfeiax «YYeHUUYECKUH OHKCIIEPUMEHT, J1abopaTopHble padoOTHhl,
IPAKTUKYM» ).

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku yriyosn€HHoro ypoBHs B 10 kjacce OCyIIECTBISIETCS
C YYETOM coZiepKaTeNbHbIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MaTeMaTHUKU, OMOJIOTHH,
XUMHH, Feorpa(uu U TEXHOJIOTHH.

Meosicnpeomemnnvle ROHAMUA, CEA3AHHBLIE C U3YUEHUEM MEMOO008 HAYUHO20
no3nanua: SABICHUE, HAyYHbIN (akT, runores3a, pusndeckas BEIUUMHA, 3aKOH, TEOpUS,
HAOJIIOJIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, WU3MEpPEHHUE, IOrPEHIHOCTH
U3MEPEHU, U3MEPUTENbHBIE TPUOOPHI, MU 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 Ta30oB, JKUAKUE KPHUCTAJIbI, JJIEKTPUUYECKUE CBOMCTBA METAJUIOB,
ANEKTPOJIUTHYECKAS JUCCOLMAIMS, TAIbBAHUKA, JIIEKTPOHHA MUKPOCKOIIHSL.

T'eozpaghus: B1axHOCTb BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JIBIKEHHUI C MCHOJb30BAHHUEM MEXAaHHU3MOB, YUET
CyXOro M J>KHUJIKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUMU (KPOHILITEUH,
penieTyaTblie KOHCTPYKIIMH), UCTI0JIb30BAHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHUKE
(rupockor, BOJIOMET U IPYTHE), IBUTATEIb BHYTPEHHETO0 CrOpaHusi, mapoBasi TypOUHa,
OBITOBOM  XOJIOAUJIBHUK, KOHAMWIIMOHEP, TEXHOJOTUU TIOJYYEHHUSI COBPEMEHHBIX
MaTepUaJIOB, B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUH, JJIEKTPOCTATHYECKAS
3alllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra3opa3psAHbIEe JIaMIIbl, MTOJTYIPOBOIHUKOBBIE
npuOOpkI, raJIbBaHUKA.

11 KUIACC

Pa3znen 4. DiekTpoauHaMuKa
Tema 4. Mazcnummnoe none

BzaumopaencTBue NMOCTOSIHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHutHoe
nosje. Bektop MarHUTHOMW WHAYKUMU. [IpuHIMI Cynepno3WiMM MarHUTHBIX IOJIEH.
JIMHUY MarHUTHOW UHTYKIIAH.

MaruutHoe TmoJie MPOBOJHHMKA C TOKOM (TIPSMOIro MPOBOJHHUKA, KaTYIIKU
1 KpyroBoro BuTka). OneIT Dpcrena.

Cuna AMnepa, €€ HarpaBI€HUE U MOTYJIb.

Cuna JlopeHna, e€ HampaBiieHHE W MOAYJb. [[BH>KEHME 3apsKEHHOM YaCTHIIbI
B OJJTHOPOJTHOM MarHUTHOM noJie. Pabota cuisl Jlopenna.

MaruauTHoe 110Je B BeniecTse. @eppoMarHeTuku, napa- U JMaMarHeTUKH.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHUE TIPOILIECChI: MPUMEHEHUE
MOCTOSIHHBIX MAarHHUTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, DJICKTPOJABUTATEIIb
SlkoOu, yCKOpUTENH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nuHMI MHAYKIIMM MArHUTHOTO TOJISI MOJIOCOBOTO M MOJKOBOOOPa3HOTO
TMOCTOSIHHBIX MarHUTOB.
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KapTuHa nuHMNA MarHUTHOM WHIAYKIMU TOJSL JJIWHHOTO NPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKH 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. [I0TOK BEKTOpa MarHMTHOM WMHIYKIIVH.
OJIC wuHaykumu. 3akoH dJeKTpoMarHuTHOM wuHaykuuu Dapanesa. Buxpesoe
anekTpuyeckoe none. Toku Pyko.

OJIC uHAYKIUM B IPOBOJIHUKE, IBUKYIIEMCS] B OJJHOPOJHOM MArHUTHOM MOJIE.

ITpaBuno Jlenua.

NupyktuBHoCcTh. KaTynika MHAYKTUBHOCTH B IIEMU MOCTOSIHHOTO TOKa. SIBieHuE
camouHaykiuu. JJ{C caMOMHIyKIINH.

DHeprusi MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHUE IPOLECCHl: MHAYKIMOHHAS I1€Ub,
COJICHOM /I, 3aI[UTa OT 3JEKTPU3ALIUU TEJl IPU ABUKEHUH B MArHUTHOM T0JI€ 3€MJIH.

Llemoncmpayuu

HaGnronenue siBieHus 3I€KTPOMarHUiTHOM MHAYKIUH.

Hccnenosanue 3aBucuMocTtd DJ{C HHIYKIIUHA OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
MOTOKA.

[IpaBuno Jlenua.

[Tanenrie MarauTa B alFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIMH.

Uccnenosanue 3aBucumoctu JJ]C caMOMHIYKIIMU OT CKOPOCTU M3MEHEHUSI CUIIbI
TOKa B LEIH.

Yuenuueckuii akcnepumenm, nabopamopmsvie pabomsl, NPaKmuKym
HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
Onpenenenre UHAYKIIMA BUXPEBOTO MArHUTHOTO TOJIS.
HccnenoBanue siBIeHUS CAMOUHAYKIIHH.

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

KomebarensHas cuctema. CBOOOIHBIC KOJICOAHHUS.

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

Amvmmutyga u Qaza koneOanuil. CBs3b aMIUTUTYJbl KOJEOAHUN 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. BimsHue 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 KOHAEHCATOpa
C aMIUTHTYJION CHJIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpAaHEHHs SHEPTUH B UCaTbHOM KOJIeOaTEIbHOM KOHTYPE.

3aTyxarolume JIeKTPOMarHuTHhIC KoJieOaHusl. BIHYKIEHHBIE AJIEKTPOMArHUTHEIC
KOJIeOaHMUsI.
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ITepemeHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTY/THOE U JICHCTBYIOIIEE
3HAYEHWE CUJIbI TOKA Y HAMPSHKEHUS TIPU pa3InuyHON (popMe 3aBUCUMOCTH TIEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHycouJaJIbHBIN TIEPEMEHHBIA TOK. Pe3ucrop, KOHJEHCATOp M KaTyllKa
MHIYKTUBHOCTA B IENU CHUHYCOUJAIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpskeHUN.

WNneanvupiii  Tpanchopmarop. IlpowsBojacTtBo, mepemada U MOTpeOIeHUE
ANEKTPUYECKOUN JHEPTUH.

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

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUYECKUE MPOLIECCHL: JIEKTPUUECKUAN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JIMHUHU dJICKTpoInepeay.

Jlemoncmpayuu

CB0OOHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

3aBUCUMOCTh YaCTOThl CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U €MKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyXxaroUMX AIEKTPOMATHUTHBIX KOJICOAHUIA.

Mopenb 31eKTpOMarHuTHOTO TeHEpaTopa.

BoiHyX1IeHHBIE CHHYCOUAIbHbIEC KOJIeOaHuUs.

Pe3ucrop, kaTymika MHIYKTUBHOCTH U KOHJIEHCATOP B IIEMU IEPEMEHHOTO TOKA.

Pe3oHanc mpu  MOCIENOBATENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyUIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO ¥ IPUHIIMIT IEUCTBUS TpaHCchopMaTopa.

Mopenb TMHUY 3JIEKTPOIEepeaaUU.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKMUKyMm

Nzyuenue tpanchopmaropa.

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

Habmtoienue 31eKTpOMaruHuTHOTO PE30HAHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUNHbIE GOIHbL

Mexannyeckue BOJIHBI, YCIOBUS X pacnupocTpaHeHus. [lonepednsie U mpoaoIbHbIE
BOJIHBL. [lepnos, cKOpocTh pacipocTpaHeHus U JyiMHa 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, TEJIEBH30p, aHTeHHa, TeneoH, 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 COOTHOUIEHUWE JJIMH BOJH MPH MEPEX0/I€ MOHOXPOMATHYECKOTO CBETA YEPE3 I'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.

Cobuparoniye U paccerBaroliye JuH3bl. ToHKasd JinH3a. POKYCHOE PacCTOSIHUE U
onTHYECKass Cujla TOHKOM JHMH3bl.  3aBUCUMOCTb  (POKYCHOTO  PACCTOSIHUS
TOHKOM CcQepuueckoll JUH3bI OT €€ TeOMETPUM U OTHOCHUTEIBHOTO TOKa3aTess
IIPEJIOMIICHHUS.

dopmylia 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 Kiaccuyeckux UHTEPHEPEHIIMOHHBIX CXEM.

Judpakuus ceta. JudpakmumonHas pemérka. YcaoBue HaOIIOMCHHS TIABHBIX
MaKCUMYMOB P MaJICHU MOHOXPOMATHYECKOTO CBETa HA TU(PAKIIMOHHYIO PEIIETKY.

ITonapu3zanus ceera.

TexHuueckne yCTpoMCTBa U TEXHOJIOTHUYECKHUE MPOIECChl: OYKH, JIyTa, MEPUCKOTI,
dboToanmapaT, MHKPOCKOI, TPOCKIIMOHHBIA amnmapaTr, TMPOCBETICHUE OITHKH,
BOJIOKOHHAs ONTHUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenoMsIeHus CBETA.

Ha6nronenue moaHoro BHYTpEHHETO OTpakeHus. Moienb CBETOBO/IA.

HccnenoBanne xo/1a CBETOBBIX MYYKOB Y€pe3 IMJIOCKOMNAPAUICNIbHYIO MJIACTUHY U
IpU3MY.

HccnenoBanue CBOWCTB M300paKEHUN B JIMH3AX.

Mogenu MUKpocKomna, TeJIeCKOIa.

HaoOmronenue unrepdepeHiiuu cpera.

Hab6nronenue nBeTOB TOHKHUX TIJIEHOK.

Hab6nronenue nudpakium ceera.

N3yuenue nudpakiinOHHON PEMIETKY.

Hab6nronenue nudpakiimiOHHOTO CIEKTpA.

HaOmronenue nucnepcuu cBera.

Hab6nronenue nomnsipusanuu cBeTa.

[IpumeHeHure NoISIPOUIOB AJIsl U3YYEHUSI MEXaHUUECKUX HAPSHKEHUH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi, RPAKMUKyM

N3mepenune mokazaTelns MpeoMIISHUS CTEKIIA.

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

N3mepenne poKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[Tomy4yenue n300pakeHUs1 B CUCTEME U3 TIJIOCKOTO 3epKajia U JUH3HI.

[Tomydyenue n300paXkeHNs B CHCTEME U3 IBYX JIMH3.

KoHcTpyHnpoBaHue TEIeCKOMMUECKUX CUCTEM.

Hab6nronenue nudpakiuu, uarepdepeHIium 1 noasipu3aliy 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.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaKMuKym
Omnpenenenne UMIyJIbCa U DHEPTHH PENATUBUCTCKUX YacTull (mo ¢oTtorpadusim
TPEKOB 3aPSHKEHHBIX YaCTHUI] B MATHUTHOM T10JIE).

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

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

®OTOHBI. DHEPTHUS U UMITYTIEC POTOHA.

dororpdexr. Ombitet A.I'. CronetoBa. 3akonbl GoTodpdekra. YpaBHEeHHE
Oiiamreiina s pororddexra. «Kpacnas rpanumnay Gorodddekra.

JlaBnenue cBera (B 4aCTHOCTH, JABJIEHUE CBETA HA a0COJIOTHO MOTJIOIIAIOIILYIO U
a0CoOIIOTHO OoTpaxkarolyto moBepxHocts). OnbiTel [1.H. JleGenena.

BosHoBBIE cBoVicTBa yactun. Bosnbl ne bpounsa. lnuHa BonHbl ne bpounnsa u
pa3Mepbl 00JacTH JIOKaJIM3aluu JABWXKYLIEHCS 4YacTuilbl. KopiycKymsipHO-BOJHOBOM
nyanusMm. Judpakius 21eKTpOHOB Ha KpUCTaILIaX.

Crnenudpuka wusmepeHuii B Mukpomupe. COOTHOILIEHUS HEOMpPEaeIEHHOCTEH
I'efizenbepra.

TexHuueckue yCTpOHMCTBA M TEXHOJOTUYECKHE TMIPOLIECCHI:  CIEKTPOMETD,
¢doTorneMeHT, (HOTOIATINK, TYHHEIBHBII MUKPOCKOII, COJTHEUHAast 0aTtapesi, CBETOINO/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 CTPOEHHMs aroma. IlmaHerapHas MoJenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u moriomeHue (OTOHOB MPH IMEPEXOAE aroma
C OJTHOTO YPOBHsI DHEPI'UH Ha IPYyroM.

Bunbl ciektpoB. CekTp ypOBHEHN 3HEPTHH aTOMa BOJIOPOAA.

CrioHTaHHOE U BBIHYK/ICHHOE U3JTydyeHHe cBeTa. Jlazep.

TexHrUecKue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: CIIEKTPAJIbHBIN aHaIN3
(CeKTpOCKoOI), 1a3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu
Mopnens onsita Pesepdopra.
Habmoienne nuHeiuaThIX CIIEeKTPOB.
Y CTPOMCTBO U IEUCTBUE CYETUYMKA HOHU3UPYIOIINX YACTHII.
OnpeneneHre AJIMHBI BOJIHBI JIA3EPHOTO U3TyYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopisie pabomsl, NPaKmuKym

Hab6nronenue nuHeiyaToro CriekTpa.

HccnenoBanne cnekTpa pa3pekKEHHOTO AaTOMApHOrO0 BOJOPOAAa W HU3MEPEHHUE
noctosiHHoM Punbepra.

Tema 3. Duzuka amomnoz2o a0pa u r1eMeHmMapHLIX YaACmuy,

Hyxnonnas monens siapa ['eitzenoepra—lBanenko. 3apsia sapa. MaccoBoe 9mucio
anpa. N30Tomsl.

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

3aKOH paJMOAKTUBHOrO pacnaaa. PannoaktuBHbie M30TOMBI B ipupoae. CBoiicTBa
MOHU3UPYIOUIETO W3IydeHMs. BinsHuME pagnoakTUBHOCTHM HA JKHBBIE OPraHU3MBI.
EcrecTBeHHbI (OH n3nyueHusd. [lozumerpus.

DHeprus CBsI3M HYKJIOHOB B sjipe. Snepubie cuibl. Jle@ekT macchl apa.

Anepubie peakuuu. [lenenue u cuute3 sjaep. SAnepubie peaktopbl. [IpoGiembi
YIOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. DKOJIOTMYECKUE aCHEKThl Pa3BUTHUS SACPHOU
DHEPIreTUKH.

Mertoabl perucrpauuu U UCCIIEA0BAHUS AIIEMEHTaPHBIX YacTUL.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUSA. bapruoOHbI, ME30HBI U JIENTOHBI.
[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 W 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 aCTPOHOMHMUS.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/bl, IIIAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. ConmHeuHast akTUBHOCTbB. McTounuk 3Heprun CoytHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTepUCTUKU. Jluarpamma «CHEKTpalibHbIA KJlacCc —
CBETHUMOCTBY». 3BE3[Ibl TJIaBHOW TMOCIEJOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISI 3BE3]l TIIABHOW MOCJIEAOBATEIILHOCTA. BHYyTpEeHHEE CTpOoeHHE 3BE3.
CoBpeMeHHbIE MPEJCTABICHUS O TPOUCXOKICHUN U dBoTtoUKU CoMHIA U 3BE3/. DTarbl
YKU3HU 3BE3I.

Mueunsbiii [TyTh — Hamia ["anaktuka. [Tonoxenue u aeuxxenue ComnHiia B ['aiakTuke.
Tunel ranaktuk. Pagroranaktuku U kBazapbl. YEpHbBIE ABIPHI B siApaX TATAKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0O0ma. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa. PETUKTOBOE M3ITydYEHHE.

Macmrabnas ctpykrypa Beenennoil. MertaraiakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus
Habmonenust 3BE31HOTO HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOIH30BAHHEM
KOMITBIOTEPHBIX TPWIOKEHUA ISl OMPEICICHUS TMOJIOKEHUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO AaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO NONYyIIAPUs U IPKUE 3BE3BI.
HabGnronenus B reneckon JIyHbl, M1aHET, TYMAHHOCTEN U 3BE3/IHBIX CKOILJICHUH.

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 paslenax «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 ypoBHs B 11 kjacce ocyuiecTBisieTcs
C YYETOM COJIep KaTeIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKy, OUOJIOTHH,
XUMUH, Teorpaduu 1 TEXHOJIOTHH.

Meosicnpeomemnvle nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO0068 HAYYHO20
NnO3HaHUA: SBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, (PU3NUECKasl BEIUUNHA, 3aKOH, TEOpUS,
HAOJIIOJICHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJAEIb, H3MEPEHHE, NOIPEUIHOCTH
W3MEPEHU, U3MEPUTENBHBIE TPUOOPHI, IUPPOBas 1a00PATOPHUSL.

Mamemamuxka: Pemienue cuctembl ypaBHeHUH. TpuronomeTpuiyeckue QyHKIHH:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOXKIECTBO.
BekTopbl M HX MPOEKUIMH HAa OCH KOOPJMHAT, CJIOKEHHWE BEKTOPOB. lIpon3BoaHble
anieMeHTapHbIX (QyHKUUH. [Ipu3Haku nonodus TpeyroiabHUKOB, ONPEAEIICHUE IUIOMAAN
IJIOCKUX PUTYp U 00BEMa TeT.

Buonozus: >nekrpudeckue sIBICHUS B )KUBOI NpUpPOJE, KojieOaTeabHbIe JBUKCHUS
B OJKMBOM IIPUPOJE, DSKOJOTMYECKUE PUCKU IIPU IPOU3BOACTBE JIIEKTPOIHEPIHH,
AIIEKTPOMATrHUTHOE 3arpsi3HEHHE OKPYKAroLEH Cpeabl, YIbTPa3ByKOBas JIHArHOCTHKA
B MEJUIIMHE, ONITUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEI,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

Teozpagpus: marHuTHBIE NONIIOCA 3€MJIM, 3aJI€KU MArHUTHBIX pyJ, GOTOChEMKA
3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua:  TIPUMEHEHHE  IIOCTOSIHHBIX  MAarHuTOB,  DJIEKTPOMAarHUTOB,
AJIEKTpoABUraTeNb SIKOOU, reHepaTop MePEMEHHOT0 TOKa, MHAYKIIMOHHAS Me4b, JIUHUU
AJIEKTpoOIiepeaay, 3JIEKTPOJBHUraTelb, paaap, paJuONpUEMHHK, TEJIEBU30D, AHTECHHA,
tenedon, CBY-neup, ynpTpa3ByKkoBasi JUarHOCTHKA B TEXHUKE, IPOEKLIMOHHBIN anmnapar,
BOJIOKOHHAsl ONTHKa, COJHEYHas Oarapesi, CIYTHUKOBblE NPUEMHUKH, sAepHas
HHEPreTrKa U 3KOJOTUYECKHUE ACTIEKThI €€ Pa3BUTHSL.
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IINIAHUPYEMBIE PE3YJIBTATbBI 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 TO3UIMHM OOYYaroIIErocs 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 TYMAaHUTApHOM U BOJIOHTEPCKOM AEATEILHOCTH;

2) NaATPHOTHYECKOI0 BOCTIMTAHUSA:
c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPaKIaHCKOU UJEHTUYHOCTH, 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 OTHOIICHHE K MHUPY, BKIIFOYasl ACTETUKY HAyYHOTO TBOPUYECTRA,
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) 3K0JIOrHYeCKOro 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;

OCO3HaHWE LEHHOCTH HAayYHOW NIEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHS
(U3MKM  OCYIIECTBIATH  HPOEKTHYHD U HCCIENOBATENIbCKYIO  JI€ATEIbHOCTD
VUHAUBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE HelCTBUS
Bba3oBble Jornueckue aeicTBUA:

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 PE3YJIbTaTOB
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;

BIIQJICTh 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 IPUMEHEHHUIO B PA3UYHBIX yUCOHBIX CUTYyaIHsX,
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
TUNoTe3y e€ penieHus, HaXoIUTh aprYMEHTHI JJIsl JI0Ka3aTeNIbCTBA CBOUX YTBEPKICHUH,
3aaBaTh MapaMeTpbl U KPUTEPUH PEILICHHS,;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHHUS 3a/layll 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 UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, TIPEIIaraTb OpUTHAIbHbIC MOIXOAbI U PEIICHUS;

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

Pa6ora ¢ undopmanmueii:

BJIQ/JIETh HABbIKAMU TOJMydyeHUss HHGpopMauuu (HU3MUECKOTO  COJEp KaHUs
U3 HCTOYHHMKOB pa3HBIX THUIOB, CAMOCTOSITENIbBHO OCYHIECTBISTh IOUCK, aHalu3,
CUCTEMATU3AlMI0 M HHTEpHpeTaluio MHGOpMAIMK pa3IMYHbIX BUIOB U (opm
IpeJICTaBICHHUS;

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIb30BaTh CPEACTBAa MH(OPMALMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTMH
B pEUICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX UM  OpPraHU3alMOHHBIX 3aj]ay
c coOmoaeHueM TpeOOBaHUI HPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX U JTUYECKUX HOPM, HOPM HH(OPMaLUOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpKaHHS B Pa3IMYHBIX (opMmaTax c y4€ToM
Ha3HAu€HUs HMHPOpPMALMM U LEJNEBOM ayJIUTOPHUH, BBIOMpas ONTHUMAIbHYIO (PopMy
IPEICTABICHUS U BU3YyAIH3ALUU.

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 L€ COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBaTh U KOOPJAUHUPOBATH
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 KOMAaHJbl B OOIIMii
pPE3yNBTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;
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npeaaratb  HOBBIE IIPOEKTHI, OLICHUBATh MACU C IO3ULUU HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKOU 3HAYNMOCTH;

OCYILECTBIIATH ITIO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CUTyalUsX,
IPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHble yHHBepPCaJbHble Y4eOHbIe JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATEIbHYIO JI€ATEIBHOCTh B  00JIaCTH
(bU3UKK U aCTPOHOMMUH, BBIABIISATH MPOOJIEMbI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE
3a7a4H;

CaMOCTOSITEJIbHO COCTABIATH IUJIAH PELICHHS! PACUETHBIX M KAYECTBEHHBIX 3a/ady,
IUIaH  BBIMOJHEHUS MPAKTUYECKOM paboThl € YYETOM HMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTECHUM;

JABATh OLICHKY HOBBIM CUTYAIIUSIM;

pacIIMpATh PpAMKH Y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEIITOYTCHHM;

JieNIaTh OCO3HAHHBIN BHIOOP, apTYMEHTUPOBATH €T0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEILICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO APYIUIIUU B 00JIACTH (DU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIldsM, BHOCHUTb KOPPEKTHBBI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

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

HCIIOJB30BaTh NPUEMBI pedieKCuU sl OIEHKU CUTYyallud, BBIOOpAa BEPHOTO
perieHus;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI M apTYMEHTHI APYTHX MPH aHAJIN3€E PE3YJIbTATOB IS TEILHOCTH;

MIPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U ApTYMEHTHI IPYTUX TIPU aHAIHU3E PE3YIbTaTOB JACSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OIITUOKH.

B mpouecce mocTukeHUsT JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IPOTPAMMBbI
1o (hpU3HKe I YPOBHS CPETHETO 00IIero 0opa3oBaHus y 00y4JaroIuXcsi COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMeENNeKM, TIPEANoaralouuil cOpMUPOBAHHOCTS:

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

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTbH 3a CBOE MOBEJEHUE, CIOCOOHOCThH aJallTUPOBATHCS K AMOLMOHAIBHBIM
U3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAILIMHU, BKJIIOYAIOIIEH CTPEMJIEHUE K JAOCTHKCHHUIO LEIH HU
yCIieXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHME JAEHCTBOBAaTh, MCXOIsl M3 CBOMX
BO3MOKHOCTEM;

SMITATUM, BKJIIOYAIONIEH CHOCOOHOCTh ITOHMMAThL SMOLMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIICCTBICHUM OOIIEHUS, CTIOCOOHOCTh 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 SKOHOMHUYECKOH, 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, MOJICKYJSIPHOM (PU3UKU M TEPMOJUHAMHKH, POJb (PU3NUECKON
TEOpUH B POPMUPOBAHUU MPEJICTABICHUN O PU3NYECKON KApTUHE MUPA;

pa3inyaTh YCJIOBUS NPUMEHUMOCTH MOJENed (PU3NYECKUX Tell U MPOIECCOB
(s1BNEeHMI): MHEpLMATIbHASA CUCTEMa OTCYETA, aOCOJIIOTHO TBEPAOE TEJO, MaTepuaibHas
TOYKa, PaBHOYCKOPEHHOE [IBI)KEHHE, CBOOOAHOE TNaZeHue, aOCOJIIOTHO YIpyras
nedopmanusi, abCOMIOTHO YIPYyroe W abCOJIOTHO HEYIpPYroe CTOJKHOBEHUS, MOJAEIHU
rasa, >KUJKOCTH U TBEPJIOTO (KPUCTAIUIMUECKOT0) TeJla, UJIealIbHbIN Ta3, TOUCUHBIN 3apsi/,
OJIHOPOZHOE DJIEKTPUYECKOE I10JIE;

pasznuyaTh yCIOBHS (FpaHMIIbl, 00JacTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BceoOUMil xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
VCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBICHATH MEXaHWYECKHE MPOLECChl U SABJICHUS, UCIOJIB3YS
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUA, (HOPMYJIbl KMHEMATUKH PABHOYCKOPEHHOIO JBUMKEHHUSA, NpeoOpa3zoBaHUs
["anuiiest 11 CKOPOCTH U IIEPEMELIEHNs, 3aKOHbI HbIOTOHA, TPUHLIMI OTHOCUTEIBHOCTH
['anuiiest, 3aKOH BCEMUPHOTO TATOTEHHWs, 3aKOHbI COXPAHEHHsS UMIIyJIbCa H
MEXaHUYECKON AHEpruu, CBA3b PabOTHI CHUJIbI C U3MEHEHUEM MEXaHHYECKOM SHEepruw,
YCIIOBHSI PAaBHOBECHS TBEPAOrO Tejla), IPH 3TOM HCIOIb30BaTh MATEMATHYECKOE
BBIPDAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB:
npeoOpa3oBanuii ['anues, BTOporo u TpeTbero 3akoHoB HproTOHA, 3aKOHOB COXpaHEHUs
VMMITYJIbCA U MEXAHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATH U OOBSICHITH TEIUIOBBIE IPOIIECCH 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,
NEPBBIM 3aKOH TEPMOJMHAMHUKH, 3AKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX MPOLECCAX),
IIPU 3TOM HCIIOJIb30BATh MATEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKAa3bIBATh YCJIOBUS
MIPUMEHUMOCTH ypaBHEeHUsI MeHeneeBa—Knaneipona;

aHAIM3UPOBATh M OOBICHATH JIIEKTPUUYECKHE SIBJICHMS, HCIOJIb3YySl OCHOBHbBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJIUHAMUKY (3aKOH COXPAHEHMS DJIEKTPUUYECKOTO 3apsija,
3aK0H KyJioHa, TOTEHIHAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsA, IPUHILIUI CYTIEPIIO3ULIAN
AIEKTPUYECKUX IT0JIEH, IIPU 3TOM yKa3blBas yCJIOBHS IPUMEHUMOCTH 3akoHa KyioHa, a
TaKXE€ NPAKTUYECKM BAXKHBIE COOTHOIIEHMS: 3aKOHbI OMa [ ydacTKa LEeNu W
JUIS. 3aMKHYTOM dJIeKTpUYecKoM 1enu, 3akoH Jxoyns—Jlenma, mpaBuia Kupxroda,
3akoHbl Dapajest s ANEKTPOIU3A);

ONMUCHIBATh  (PU3NYECKUE TPOIECCHl M  SBICHUS, MCHOJIb3Ysl BEJIUYUHBL
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, UMILYJIbC T€Ja W CHUCTEMBI TEJ, CHJIA, MOMEHT
CUJIbl, JABJEHWE, IMOTCHIHWAIbHAA JHEPIUsl, KUHETUYECKAs DSHEPIrus, MEXaHUYECKAs
9HEprus, paboTa CUJIbl, IEHTPOCTPEMHUTENIBHOE YCKOpPEHHE, CHUJla TSHKECTH, CHIIa
YIPYTrOCTH, CHJIa TPEHUS, MOIIIHOCTh, SHEPTHUSI B3aUMOJIEHCTBUS Tena ¢ 3eMIIEN BOIU3U
e€ MOBEPXHOCTH, SHEPrusi ynpyrou nedopmauuu MNpyXUHbBI, KOJIMYECTBO TEIUIOTHI,
abcoyioTHasl Temmeparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTHUs
UJI€abHOTO OJHOATOMHOTIO Ta3a, padoTa HAEeabHOTO T'a3a, OTHOCUTEIbHAS BIAXHOCTh
Bo3ayxa, KIIJI waeanbHOro  TEILUIOBOrO  JIBUTATENs;  AJIEKTPUYECKOE  MOJIE,
HaIPsKEHHOCTD AJIEKTPUYECKOTO I10JIs, HANPSHKEHHOCTH MOJI1 TOYEYHOI'O 3apsjia Wiv
3apsKEHHOIO LIapa B BAKYyME U B IUDJIEKTPUKE, IOTEHLIHAAI JIEKTPOCTATUYECKOTO 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, TEIIOBOE JBUKEHHE YaCTULl BELIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE
nBUKEeHHe, audQys3us, ucnapeHue, KHUIEHHE M KOHACHCAllUs, IUIABJICHUE U
KpUCTAJUTA3ALNsA, HaIIPaBJICHHOCTh TEIUIONEepEaayH, JIEKTPU3ALUS TEl,
AKBUIIOTEHIIMAIBHOCTH OBEPXHOCTH 3aPSKEHHOTO POBOIHUKA;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHOM (DU3UUECKOI BETMUUHBI OT APYTron
C HCHOJIb30BAHHEM IMPSAMBIX HM3MEPEHHM, NP OTOM KOHCTPYHPOBATH YCTAaHOBKY,
(¢uKcUpoBaTh pe3yNbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (U3MYECKUX BEJIUYUH B BUJE
rpadukoB ¢ y4yéToM aOCOJIIOTHBIX TIOIPELIHOCTEH W3MEpPEHUM, JellaTh BbIBOJbI
II0 pe3yJIbTaTaM MCCIICIOBAHMS;

IPOBOJNUTH KOCBEHHbIE M3MEpEHMsI (PU3MUECKUX BEJIWYUH, MPU TOM BbIOUPAThH
ONTHUMAJIbHBIA METOJ HM3MEpPEHUs, OLICHUBAaTh aOCOJIOTHBIE W OTHOCHUTEIbHBIE
ITOTPEIIHOCTH NMPSMBIX 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 OCHOBAHUU aHaJM3a YCJIOBUSI 00OCHOBBIBATH BHIOOP (PM3MUECKON MOJIENH,
OTBeYaroeil TpeOOBaHUAM 3a7]a4M, TPUMEHSITH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyJaThl (PU3NYECKUX TEOPUH NPHU HCIOIB30BAHUM MATEMAaTHUYECKHX 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: BBICTPAUBAaTh JIOTUYECKYIO IIETIOYKY PaCCyKICHUMN
C OTOPO¥ Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKHE SIBICHHUS;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSCHEHUS OCHOBHBIX IPUHIIUAIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB M TEXHOJOTHMUYECKHUX
IPOILIECCOB;

MPUBOJNTH TMPUMEPHI BKJIAJAa POCCHMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh W OIEHUBATh IMOCIEACTBUS OBITOBOM U IMPOU3BOJICTBEHHOM
NESATEIbHOCTH 4YEJOBEKa, CBS3aHHOW C (PU3MYECKUMH MPOLECCaMHU, C MO3UIIMHA
HKOJIOTMYECKON 0€30MaCHOCTH, MPEICTABICHUHN O palldOHAIIBHOM MTPUPOAOIIOIH30BAHUH,
a TaK)Ke pa3yMHOM MCHOJIb30BaHUU JOCTUKEHUN HAYKH U TEXHOJIOTUH J1JIs1 TAJIbHEUILIETO
Pa3BUTHS YEJIOBEUECKOI0 00IIECTBA;

OPUMEHSTh pa3linyHble CHocoObl paboThl ¢ uHboOpMmalmedn (puznyeckoro
COJIEp KaHUsI C HCIOJb30BAHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTHM JUIsl TIOUCKA,
nepepaboOTKU M TpEeAbsBICHUS Y4eOHOW M HAyYHO-TIOMYJISIpHOW HWHGOpMAIINH,
CTPYKTYPUPOBAHMS W MHTEpPIpETaluu HHPOPMALMK, TOJYYCHHOW W3 pa3IMYHBIX
MCTOYHHUKOB, KPUTHUYECKU aHAJIM3UPOBATh MOJIy4aeMyl0 MH(GOPMAIIMIO U OIICHUBATH €€
JIOCTOBEPHOCTDH KaK HA OCHOBE MMEIOIIMXCS 3HAHUH, TaK M HA OCHOBE aHAJIN3a HCTOYHUKA
uHpopMaImu;

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
THYECKON cepax NeATeIbHOCTH YeNOBEKa, pOJIb U MECTO (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTUHE MHpPA, POJIb ACTPOHOMHUU B MPAKTHYECKOU AEATEIBHOCTH YEJIOBEKA U
JanbHeNIem Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHHE ONKCaTeNIbHOM,
CHUCTEMAaTHU3HUPYIOIIEeH, OOBSICHUTETbHOW M TPOTHOCTHYECKONW (PYHKIMHA (U3HYECKOM
TEOPUH — JJIEKTPOJUHAMUKH, CIELUUAIbHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOW
¢busuku, pons Gu3NYECKON Teopur B (HOPMUPOBAHUM TPEACTABICHUN O (U3UUYECKOM
KapTUHE MHpaA, MECTO (U3NYECKOW KapTUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE;

pasnuyaTh YCJIOBUSA NPUMEHHMOCTH MOJened (U3NYECKUX Tel H MPOIECCOB
(sBNEHUI): OJHOPOJHOE JJIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHUYECKHE KOJIEOAHUsI, MAaTEMaTUYECKH MAasTHUK, WICANbHBIA MPYKUHHBINA
MasATHHUK, TAPMOHUYECKHE BOJHBI, UJI€ATbHBIN KOJIEOAaTEIbHBIN KOHTYp, TOHKas JIMH3A,
MOJEJEN aTOMa, aTOMHOTI'O /Ipa U KBAaHTOBOW MOJIEIIN CBETA;

paznuyath yciaoBus (TpaHUIbl, 00JacTH) MPUMEHUMOCTU (DU3NUYECKUX 3aKOHOB,
MOHUMAaTh BceoOUMi xapakTep (yHAAMEHTANIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHATH SJIEKTPOMArHUTHBIE MPOLIECCHI U SABJICHUS, HCTIOIb3YS
OCHOBHBIE TIOJIO)KEHUS M 3aKOHBl 3JEKTPOJMHAMHKMA U CHEIUAIbHOW TEOpUU
OTHOCUTEIBHOCTH (3aKOH COXpaHEHHUs AJIEKTPUUECKOTo 3apsijia, cuia Ammepa, cuiia
JlopeHnia, 3aKOH DJJIEKTPOMArHUTHOM WHAYKUMH, npaBwio Jlenua, cBsa3p JC
CaMOMHIYKIIMH B 3JIEMEHTE AIEKTPUUYECKON LIENMN CO CKOPOCTHIO U3MEHEHHUSI CUJIbI TOKA,
MOCTYJIAThI CIIEIIUATBLHON TEOPUH OTHOCUTEIIBHOCTH DUHIIITeHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIE NPOLIECCHI U SIBICHUS, HCHOIb3Ys
MOJIOKEHUST KBaHTOBOM (pu3uku (ypaBHeHue DitHiTelHa 111 poTtorddekTa, nepBoiii u
BTOpO# TocTyJsaThl bopa, mpuHIIUI COOTHOIEHUsT HeomnpeaenéuHoctel I'eiizenobepra,
3aKOHBI COXPAHEHHMS 3apsI0BOI0 U MACCOBOT'O YHMCEN M DHEPTUU B SAJIEPHBIX PEAKLHUAX,
3aKOH paJMOaKTUBHOIO pacnaja);

OMHUCHIBaTh (U3MYECKUE TIPOLECChl M  SBJICHUS, UCHOJIb3Ys  BEIUYMHBL:
HaIpsHKEHHOCTh  AJIEKTPUYECKOTO  MOJS, MMOTEHHHAT JJIEKTPOCTATUYECKOrO OIS,
Pa3HOCTh MOTEHIMAJIOB, JJIEKTPOABWKYIIAS CHJIA, WHAYKUHWS MAarHATHOTO TOJS,
MAarHUTHBIA TOTOK, CcwiIa AMIepa, HWHIAYKTUBHOCTb, JJEKTPOJABIXKYIIAA CHJIA
CAaMOMHIYKIIMM, DHEPTUsl MATHUTHOTO TOJISI IMPOBOJHUKA C TOKOM, PEISTUBHCTCKHIA
UMITYJIbC, TIOJIHASI PHEPTUsl, SHEPIHs MOKOS CBOOOAHOW YACTUIIBI, SHEPTHSI U UMITYJIbC
(GboTOHA, MacCcOBOE YMCIIO U 3apsil Alipa, SHEPTHS CBS3M S/APa;
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OOBSACHITH OCOOEHHOCTH MPOTEKaHUS (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
WHIYKIUS, CAMOUHIYKIIMS, PE30HAHC, UHTEPPEPEHIIUS BOJH, TUdpaKius, JUCTIEPCHs,
MOJTHOE€ BHYTPEHHEE oTpaxkeHue, (orosrnexkrpuueckuit addexrt (hororddexr), anbda-
u Oera-pacnajbl g1ep, raMmma-u3iaydeHue sjaep, pu3ndeckue NpUHIMIBI CIIEKTPAIBHOTO
aHanu3a u paboThI Jlazepa;

ONpEeEIIATh HAIPaBJICHNUE UHAYKIIMK MATHUTHOTO MOJIsi TPOBOIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300pakKeHUE, CO37aBaeMO€ IUIOCKUM 3€pPKajoM, TOHKOW JIMH30W, H
pacCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MIPUMEHSATh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE MOHSTHS, TEOPUU U 3aKOHBI
Ul aHaM3a M OOBACHEHHS (DU3UYECKUX TPOIECCOB, MPOUCXOMSAIIMX B 3BE3AX,
B 3BE3/IHBIX CUCTEMAX, B MEXKTATAKTHICCKON Cpeie; TBMKCHHSI HEOSCHBIX TEJI, SBOJTFOITUN
3BE31 1 BeenenHoii;

MPOBOAUTH UCCIEAOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMH C UCTIOIh30BaHUEM
IPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BHJE TpaduKOB C y4ETOM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH M3MEPEeHHH, JeNaTh BBIBOJALI IO  pe3yjbTaTaMm
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHbIE M3MEpEHUs (DU3UUECKUX BEJIMYWH, TIPU STOM BBIOUpATH
ONTHUMAJIbHBIA METOJ HM3MEpPEHUs, OIICHUBAaTh a0COJIIOTHbIE U OTHOCHUTEIIbHbBIC
MOTPEIIHOCTH MPAMbBIX U KOCBEHHBIX U3MEPEHUIA;

MPOBOAUTH ONBITBI IO MPOBEPKE MPEIJIOKEHHOW THUMNOTE3bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH MOTyYEHHBIC
pe3yJabTaThl U JAeNaTh BBIBOJ O CTATYCE MPETI0KEHHON THIIOTE3bI;

ONUCHIBATh METO/IbI OJIYYEHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUK;

coOJII01aTh IpaBUIIa 0€30MaCHOTO TPYAa TP MPOBEJAECHUU UCCIEIOBAHNN B pAMKax
y4eOHOI0 3KCIEPUMEHTA, MPAKTHUKyMa U y4yeOHO-MCCIIEOBATEIbCKON M MPOEKTHOU
NEATeIbHOCTU C KCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB U J1aOOpPaTOPHOIO
000pyI0BaHUS,

pemath pacy€THbBIC 3a7a4d C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (HU3NUYECKOU
MOJIEJIBbIO: Ha OCHOBAHUY aHAJIM3a YCIOBUS BBIOMPATh (PU3NUIECKUE MOJICIIN, OTBEUAIOIIINE
TpeOOBaHUAM 3a7a4M, MPUMEHITHh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHA W TIOCTYJaTh
(UBUYECKUX TEOPHM MPHU HMCMOJIB30BAHUHM MATEMAaTHUYECKHMX METOJOB PEIICHHS 3ajaad,
MIPOBOAUTH PACUYEThl HA OCHOBAHUU UMEIOLIUXCS JJAHHBIX, aHAJTM3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATh METObI PELICHUS C YUYETOM MOJTYyUYECHHBIX PE3YJIbTATOB;

pemarh KauyeCTBEHHBIE 3a/aud, TpeOyrolue NPUMEHEHUS 3HAHWW W3 Pa3HbIX
pa3nenoB Kypca (U3MKH, a TaKXKe WHTETPAWM 3HAHWUK W3 JPYrUX MPEIMETOB
€CTECTBEHHO-HAYYHOr'0 IIMKJA: BBICTPAMBATh JIOTHYECKYIO LIETOYKY PaCCyXKICHUI
C OTIIOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (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 00BSICHEHHE MPOILECCOB OKPYKAIOIIETO MUPA, B pa3BUTHUE TEXHUKU
U TEXHOJIOTHUM;

aHAIM3UPOBaTh M OILIEHUBATh MOCIEACTBUS OBITOBOM W MPOU3BOJICTBEHHOU
NESATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C (PU3MUECKMMHU MPOLECCaMU, C TO3HIMMA
IKOJIOTUYECKON O€30MaCHOCTH, MPEACTABICHNUN O PALIMOHAIEHOM MPUPOOIIOIb30BAHNH,
a TaK)Ke pa3yMHOM MCHOJIb30BaHUHU JOCTUKEHUN HAYKU U TEXHOJIOTUH JIJIsl TallbHEUIIEro
Pa3BUTHUS YEIIOBEUECKOr0 OOIIECTBA;

OPUMEHSTh Ppa3luYHble CHOCOOBl paboTel ¢ HHPOpMAIHMEH (U3NYECKOTOo
COJIepaHUsl C HCIOJb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH,
IpU TOM HKCTOJB30BaTh COBPEMEHHBIE MH(POPMAIMOHHBIE TEXHOJIOTHH [JIsl TOWCKa,
nepepaboTKH M MPEIbIBICHUS Yy4eOHOW U HAyYHO-NONMYJISIPHOM HHQpOpMaIlu,
CTPYKTYPUPOBAHHUS U WHTEpHpeTanud WHGOPMAINKM, TOJIYyYSHHOM U3 Pa3INYHbIX
VMCTOYHUKOB, KPUTHYECKH aHATM3UPOBAThH MOJIy4aeMyl0 HHGOPMAIINIO U OIICHUBATH €€
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIINXCS 3HAHHIA, TaK ¥ HA OCHOBE aHaJIM3a NCTOYHUKA
uHdopmaIuy;

MPOSIBIISATh OPraHU3AIMOHHBIE W TIO3HABATEIbHBIE YMEHHS CaMOCTOATEIHHOTO
NPUOOPETCHUSI HOBBIX 3HAHWA B TMPOIECCE BBIMIOJHEHHUS TPOCKTHBIX M Y4EOHO-
UCCJIeI0BATENHCKUX PaboT;

paboTaTh B IPYIINE C UCIIOTHEHUEM PA3IMYHBIX COIMATBHBIX POJICH, TIAaHUPOBAThH
paboTy TpyINIbl, pAlMOHATBLHO PpACHpPENesITh JAEATeIbHOCTh B HECTaHIAPTHBIX
CUTYaIMsX, aJ[eKBaTHO OIEHHWBATh BKJIAJ KaXXIOTO M3 YYaCTHUKOB TPYMIbI B PEUICHUE
paccMaTpuBaeMon MpoOJIEMBI;

MpOSIBJISITh  MOTHUBAIIMIO K Oyaymiedl  mpodeccHoHanbHOM — AeSTENbHOCTH
0 CTIeIMATIBHOCTSAM (DU3UKO-TEXHUUECKOTO MPOUIIS.
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TEMATHUYECKOE INTAHUPOBAHHUE

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

10 KVIACC
HanmenoBanue
No KonnuectBo OCHOBHBIE BUEI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepxaHue
/T 4acoB 00yYarmMnXcs

y4eOHOro npeaMeTa

Paznen 1. Hayuynbiid MeTox Il

O3HAHUS PUPOABI

1.1

Hayunbiii meton
MTO3HAHUS TPUPOIBI

6

®duszuka — pyHAaMEHTaIbHAs HayKa

o npupoze. HayuHbiii METOI TTO3HAHUSA
¥ METOJIbI UCCIIeIOBaHUS (PU3NUECKIX
SIBJICHUU.

OKCIEPUMEHT U TEOpUs B MPOIECCe
nmo3HaHus npuposl. Habmonenne u
AKCIIEPUMEHT B (PU3HKE.

CniocoOb1 n3MepeHus (U3NIECKUX
BEJINYMH (aHAJIOTOBBIC U ITU(PPOBHIC
HU3MEPUTEIIbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC TaTYUKOBLIC CI/ICTGMI)I).

[TorpemHocTn U3MepeHUt GU3NIECKUX
BeNTMYUH (a0COMIOTHAS U
OTHOCHUTEJIbHA).

MopenupoBanue GU3NIECKUX SBJICHUM
1 TIpoIieccoB (MaTeprabHas TOUKa,
a0COJIFOTHO TBEPAOE TEJIO, HacalbHas
JKUIKOCTh, UJICAJIbHBIN I'a3, TOYSUYHBIN
3apsin). ['unoresa. @u3nYECKuii 3aK0H,

VYyactre B IMCKYCCHH O POJIN
buznueckoit Teopun B GOpMHUPOBAHUH
MpeCTaBICHUI 0 (U3MIECKON KapTUHE
MUpPa, MECTe PU3NUECKON KapTUHBI
MUpa B 00LIEM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHAN
0 MPUPOJE.

N3ydeHne MOHIATUN «TUIT0TEe3a»,
«(usnueckuii 3aKkon», «pusnueckas
TEOPHUSI».

PaccmoTtpenue rpanui MpuMEHUMOCTH
(buU3NYECKUX 3aKOHOB.

CpaBHeHHe U3MepeHuit GU3NIECKuX
BEJIMYMH IPU [TIOMOIIY aHAJIOTOBBIX U
U POBBIX U3MEPUTENIBHBIX TPUOOPOB,
HaIpuMep, IPU U3MEPEHUU CUIIBI TOKA U
HaIIPSDKEHUS B LIENU TOCTOSIHHOTO TOKA
IIPU TOMOIIY aHAJIOTOBBIX U ITU(PPOBBIX
U3MEPUTEIBLHBIX TPUOOPOB.
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OenepanbHas padoyas nporpamma | usuka. 10—11 knaccel (yriayO0iaEéHHBIN yPOBEHB)

I'PaHUILIbl €T0 MPUMEHUMOCTH.
dusnyeckas Teopusl.

Ponb u mecto ¢pusuku B popMUpoOBaHUT
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA,
B IIPAKTUYECKOMN €SI TEIbHOCTH JIIOIeH

OcBoeHne criocoO0B OlEHKH
IIOIPEIIHOCTEN N3MEPEHNN.

OcBo€HHE OCHOBHBIX TPHUEMOB PaOOTHI
¢ mudpoBoii JabopaTopueit o Gpu3uke,
HaIpUMep, MPH U3MEPEHUHU PUZNIECKUX
BEJIMYMH TPU TTOMOIIH KOMITBIOTEPHBIX
JATYNKOB

Hroro no pazgeny 6
Pa3nen 2. Mexanuka
2.1 Kunematnka 10 MexaHnuyecKkoe IBUKEHUE. [IpoBeneHrEe KOCBEHHBIX U3MEPEHUIN

OTHOCUTENIBHOCTh MEXaHUYECKOTO
nexeHus. Cucrema oTcyéTa.

[Ipsimast u oOpaTHas 3aja4l MEXaHUKH.
Panuyc-BekTop MaTepraabHOM TOUYKH,
€ro IPOEKIMU Ha OCH CUCTEMBI
KoopauHAT. Tpaekropus.
[lepemenienue, CKOpOCTh (CpeHss
CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U
YCKOPEHHE MATEPUAIBHON TOYKH, UX
MIPOEKIIMH HA OCH CUCTEMBI KOOPAUHAT.
CrnoxxeHue nepeMeIeHni U CI0KEHNE
CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPAMOJIMHEWUHOE IBUKECHUE.
3aBUCUMOCThH KOOPAUHAT, CKOPOCTH,
YCKOPEHHUS U IyTHU MaTepUaIbHOU TOUKU
OT BPEMEHU U UX IpauKH.

MTHOBEHHOUW CKOPOCTH M YCKOPEHUS
Teja, B TOM YHUCIIE YCKOPEHUs
CBOOOTHOTO TIAJCHUS, POBEICHUE
VCCIIEIOBAHUS 3aBUCUMOCTEN MEXKY
bu3nYeCKUMHU BeIMUMHAMU (TIyTH

OT BPEMEHHU IPU PAaBHOYCKOPEHHOM
JBH>KCHUU, IEpUOIa 00palieHus
KOHUYECKOTO MAasITHUKA OT €T0
MapaMeTPOB) U OIBITOB IO TIPOBEPKE
MPEITOKEHHON THIIOTE3BI

IPU U3yYEHUU PABHOYCKOPEHHOTO
PSIMOJIMHEMHOTO ABUKEHUS, IBHXKESHHUSI
Tesa, OPOIIEHHOTO TOPU30HTAILHO,
JBIDKEHUS TEJIa TI0 OKPY)KHOCTH

C MOCTOSTHHOM 10 MOJIYJII0 CKOPOCTBIO.
Omnpenenenre aOCOMOTHBIX U
OTHOCUTEJBHBIX MOTPEITHOCTEH
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CBoOomHOE TIazieHue. Y CKOpeHHe
CBOOOJHOrO MmaicHus. J[BruKeHue Tena,
OpOIIIEHHOTO IO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTb KOOPAUHAT, CKOPOCTH U
YCKOpPEHHS] MaTEpUaJIbHON TOUKH

OT BPEMEHHU U UX rpaduKH.
KpuBonuneitnoe npmxeHue. J[BuxeHue
MaTEepUAIBHON TOYKH 110 OKPYKHOCTH.
YrnoBas u uHENHAS CKOPOCTh. [lepuon
Y 9acToTa oOpalieHus.
LlenTpocTpemMuTebHOE (HOpMaJIbHOE),
KacaTeJabHOE (TaHT€HIMAIbHOE) U
MOJIHOE YCKOPEHUE MATEPUAIBHOU
TOYKH.

TexHuyeckue ycTponucTsa u
TEXHOJIOTUYECKHUE TTPOIIECCHI:
CIUJIOMETP, IBUKEHUE CHAPSI/IOB,
LIETIHbIE, IIECTEPEHYATHIE U PEMEHHBIE
nepeaadn, CKOPOCTHBIE JIU(PTHI

U3MepeHuil (PU3NUECKUX BEJTNYMH.
OneHka rpaHulil OrPEeHIHOCTEMN.
N3ydyeHne MOJIesId CUCTEMBI OTCUETA,
CpaBHEHUE IYyTEU, TPACKTOPUH,
CKOpPOCTEU IBUKEHUS OJHOTO U TOTO K€
TeJla B Pa3HBIX CUCTEMAX OTCYETA.
AHaJIN3 pa3HbIX CIIOCOOOB
VCCIIEIOBAHUS JBHKCHUM.
PaccmoTtpenue npenenbHoro nepexoaa
Y U3MEPEHUE MTHOBEHHOW CKOPOCTH.
MopenupoBanue nmpeoOpa3oBaHUs
JIBIDKCHUH C MCIIOJIL30BAaHUEM
MEXAHU3MOB, U3YUYEHUE
npeoOpa3oBaHUsl YIIIOBOM CKOPOCTH

B PEIYKTOpE.

AHaJIN3 HaIlPaBIICHHUS] CKOPOCTH

MIPU ABMKEHHUH IO OKPYKHOCTH.
Pemenue pacu€THbIX 3a7a4 € ABHO
3aJITaHHOU U HESIBHO 3aJIaHHOU
bu3nIECKON MOJIETIBIO C
MCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMysT KHHEMATHKH.

Pemienre kaueCTBEHHBIX 3a]1a4,
TpeOYIOIIUX MPUMEHECHHSI 3HAHU N

110 KHUHEMAaTHKE.

OObsicHEeHUE YCTPOMCTBA U IPUHITUTIA
JEUCTBUS CIIUJIOMETPA, [IEMHBIX,
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IeCTEPEHYATHIX U PEMEHHBIX TIepeaay,
CKOPOCTHBIX TU(TOB.

OOBbsicHEHUE IBMXKEHHS CHAPSIIOB.
OnpeneneHue ycilioBU MPUMEHUMOCTH
Mojieel pU3nUecKux Te U MPOIEeCCOB
(sBNIEHMI ): MaTepHUaIbHas TOUYKA,
PaBHOYCKOPEHHOE JIBUKEHUE,
CBOOOIHOE MaJcHUE.

BrinosHeHne yuyeOHbIX 3a1aHUI

Ha aHaJIU3 MEXaHUYECKUX MPOIIECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
OCHOBHBIX TOJIO)KEHUHN 1 3aKOHOB
KMHEMATUKU: OTHOCUTEIbHOCTD
MEXaHUUYECKOTO IBUKEHUS, HOPMYIIbI
KMHEMAaTUKW PAaBHOYCKOPEHHOTO
JBIKEHUS, TIpeoOpa3zoBanus [ anuies
JUJISl CKOPOCTH U TIEpEMEILICHHUS.
Hcnons3zoBanue [ T-texHonorunii

pu padboTe C TOMOJHUTEITLHBIMHU
MCTOYHUKAMU UH(OpMAIINU IO TEME,
X KPUTUYECKUW aHAIIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamuka

10

ITepBbiii 3ak0H HbproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.

[TpuHuun oTHOCUTENBHOCTH ["anues.

HewunepunanbHbie CHCTEMBI OTCUETA
(ompenenexnue, IpUMEpPHI).

[IpoBeneHne KOCBEHHBIX U3MEPEHUN
PABHOJICHMCTBYIOLIEH CHJI U
Kod(dpurmenTa TpeHUs CKOJIBKEHHUSI,
MIPOBEICHUE UCCIIEAOBAHUS
3aBUCUMOCTEHN (PU3MYECKUX BETUINH
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Macca tena. Cuia. [punuun
CyHEepHO3ULIUH CHIL.

Bropoini 3akon Herotona

JUIS. MATEPUATIBHOW TOUKHU.

Tperui 3akoH HproTOHA 11714
MaTepUaIIbHBIX TOUEK.

3aKOH BCEMUPHOIO TATOTEHHUS.
OKBHUBAJIEHTHOCTh I'PAaBUTALIMOHHOW U
MHEPTHON MacCCBl.

Cuina TskecT. 3aBUCUMOCTD YCKOPEHUS
CBOOOJTHOTO MaICHUsI OT BBICOTHI

HaJl TOBEPXHOCTHIO IUIAHETHI U

oT reorpauueCcKOi IMUPOTHI.
JIBrKeHnEe HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbI Kemiepa.

[TepBast KocMHUUYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Bec Tena, IBMXKyIIErocsi ¢ yCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuiia
TPEHUSI CKOJIBKEHUS U CUJIA TPEHUS
nokost. Koadgdumument tpenus. Cuna
CONPOTHUBJIEHUS IIPU IBUKEHUHU TEJa

B ’KMJIKOCTH WJIM ra3e, €€ 3aBUCUMOCTD
OT CKOPOCTH OTHOCHUTEJIBHOTO
JIBH>KCHUSL.

HaBnenue. ' mapocrarnyeckoe
napnenne. Cuna Apxumena.
TexHnueckne ycTporucTBa

(cun ynpyroctu, BO3HUKAIOUIUX

B IIPY>KUHE U PE3UHOBOM 00paslie,

OT uX JepopMaIivin) U OINbITOB

O MTPOBEPKE MPEJTI0KEHHON TUITOTE3bI
IpU U3yYEHUH IBUXKEHUS OpycKa

110 HAKJIOHHOM TIJIOCKOCTH, JBUKEHUS
CUCTEMBI CBSI3aHHBIX Tell, IeopMaliuu
TeN.

Omnpenenenue aOCOMIOTHBIX U
OTHOCUTEIBHBIX MOTPEUTHOCTEH
U3MepeHUui (PU3NYECKUX BEJTNYMH.
OneHka rpaHuIil MOrPENIHOCTEMH.
HccnenoBanue qBUKEHHS CHCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOU yepe3
AETKuii 010K, TBUKECHHS OpycKa

10 HAKJIOHHOM TUIOCKOCTH

C MepPEeMEHHBIM KO3PPHUIIMEHTOM TPEHUS,
JBUKCHHSI TPy3a Ha BAJIy C TPEHHUEM.
HabGnronenue nBr>xkeHUs Tl

B MHEPITUATBHBIX U HEMHEPITHATBHBIX
CUCTEMax OTCY€Ta, HAIlpUMEDP, KAYCHU
JBYX HWJIMHPOB WJIK IIAPOB Pa3HOMN
MaccChl C OJUHAKOBBIM YCKOPEHHUEM
OTHOCUTEJILHO HEMHEPLUATILHON
CUCTEMBI OTCYETA.

N3yyenune neHTpoOEKHBIX MEXaHU3MOB.
CpaBHeHHE CUJI TPEHUS TTOKOSI, KaueHUs
U CKOJIBKCHHS.
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N TCXHOJIOTHYCCKHC ITPOLCCCHI:
IMOJIIUITHUKH, IBMXKCHHUEC
HNCKYCCTBCHHLIX CITYTHHUKOB

Pemenne pacuéTHbIX 337124 C SBHO
3aJITaHHOM U HESABHO 3aJaHHOU
buznyecKoil MOJEINbIO

C MCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KHHEMATUKHU U TUHAMUKHU.
Pemenre kauecTBEeHHBIX 33714,
TpeOYIOIIUX NPUMEHEHUS 3HaHUN

M0 KHHEMATUKE U TMHAMUKE.
OObsicCHEHUE YCTPOUCTBA U IPUHITUTIA
JEHCTBHUSI TIOIITUITHUKOB.

OObsicHEHUE TBIKEHUS NCKYCCTBEHHBIX
CIIyTHHUKOB.

OmnpeneneHue yclioBUil NPUMEHUMOCTH
Mozelel (PU3NYEeCKUX TeJ U MPOIIECCOB
(s1BJIEHUI): MHEpLIMATIbHASL CUCTEMA
OTCYETa, MaTepualbHasi TOYKa,
a0COJIFOTHO ymipyras AedopMarius.
BrimonaeHne y4eOHBIX 3aTaHHM

Ha aHAJIN3 MEXaHUIECKUX MPOIECCOB
(SIBJIGHMI) C UCTIOJIb30BAHUEM
OCHOBHBIX TIOJIO)KCHHUM W 3aKOHOB
JMHAMUKH: TpU 3aKkoHa HpioTOHa,
MIPUHITUT OTHOCUTENIBHOCTH [ ammest,
3aKOH BCEMUPHOTO TATOTCHHUSI.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOITPOCOB MEXKMPEIMETHOTO XapakTepa
(Hanpumep, 1o TeMe «JIBrxenue

B IIPUPOJIEY)
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2.3

Cratuka TBEPAOTO
TEeIa

AOGCOIOTHO TBEPIOE TETIO.
[TocTtynarenbHOE 1 BpaIIATEIBHOE
JIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CUJIBI OTHOCUTEJIBHO OCH BPAalIEHUS.
[Tneyo cunsl. Ciio)keHue CHil,
MPUWIOXKECHHBIX K TBEPIOMY TETY.
LlenTp TsKECTH TETIA.

YcnoBus paBHOBECUS TBEPIOTO TeEIA.

YcronunBoe, HEYCTOMYUBOE,
0e3pa3IMuHOe paBHOBECHE.
TexHnuYecKne yCTporucTBa u
TEXHOJIOTUYECKUE MPOLIECCHI:
KPOHILUTENH, CTPOUTEIbHBIN KPaH,
pemeéTyaTbie KOHCTPYKIHH

[IpoBenenue nccnenoBanus yCiuoBUM
paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO
OChb BpalIEHHUs; KOHCTPYUPOBAHUE
KPOHIUTEWHOB U PACUYET CUII YIIPYTOCTH;
W3YYEHHE YCTOMYMBOCTH TBEPAOIO TENA,
MMEIOUIETO IJI0IIA/Ib OTOPHI.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOW W HESBHO 33/IaHHOU
bu3nUecKoil MOJENBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyI1 CTaTUKH.

Peuienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIIMX MPUMEHEHUSI 3HAHU I

IO CTaTHKE.

OObsicHEHUE YCTPOMUCTBA U MIPUHIUIIOB
JIEUCTBUS KPOHIITEWHA, CTPOUTEIIBHOTO
KpaHa, peETYaThIX KOHCTPYKIIHM.
Onpenenenue ycinoBuid MPUMEHUMOCTH
Mozenel (GU3NIECKuX Tell: aOCOIOTHO
TBEPHOE TEIO.

BrinonHnenne ydyeOHbIX 3a1aHUI

HAa aHAJIU3 MEXaHUYECKUX MPOLIECCOB
(siBJIEHUI) € UCMIOIB30BAHUEM
OCHOBHBIX IOJIO)KEHUHN U 3aKOHOB
CTaTHKH: YCIIOBUSI PABHOBECHS TBEPIOTO
Tela
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24

3aKOHBI COXpaHCHH: B
MCXaHHKE

10

Nmnynec MaTepuanbHOM TOUYKH,
CUCTEMBI MaTe€pUaJIbHbIX TOUYEK. LIeHTp
MacC CUCTEMbI MaTE€PUAIbHBIX TOYEK.
Teopema o0 JBUKEHNUHU LIEHTpa Macc.
NmMnynbe cuibl U K3MEHEHUE UMITYJIbCa
Tena.

3aKOH COXPaHEHHSI UMITYJIbCA.
PeakTtuBHOE NBUKCHHE.

MoMeHT uMIynbca MaTEPUAIILHOU
Touku. [IpencraBieHue o COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX
TTOJISIX.

PaboTa cuibel Ha MajJOM U Ha KOHEYHOM
nepemenieHnu. ['paduyeckoe
MpeJICTaBlIeHHe paOOThl CUJIBI.
MonIHOCTh CHUIIBI.

Kunernueckas sHEprust MaTepUaIbHOM
Touku. Teopema 00 U3MEHEHUHU
KMHETUYECKOW SHEPIUU MaTEPUAIbHON
TOYKHU.

[ToTeHIMaIbHBIE U HENOTEHIUAIIBHBIE
cuibl. [ToTeHManbHas 3Heprus.
[ToTeHumanbHas SHEPIUs yIpyro
nehOpMUPOBAHHOMN MPYKUHBI.
[ToreHmanbHas SHEPrus TENa

B OJTHOPOJHOM I'PABUTALMOHHOM TIOJIE.
[ToTeHnmanbHas 3HEPrus Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUIN
UMITyJIbCa TeJla, KHHETUYECKON U
NOTEHIIMAIbHON SHEPTUHU Tea,
MOITHOCTH CHUJIbL, IPOBEJACHUE OMBITOB
10 MTPOBEPKE MPEIOKEHHON TUITIOTE3BI
MIPU U3YUYEHUH PAaBHOYCKOPEHHOTO
NPSIMOJIMHEWHOTO ABUKEHUS U
B3aUMOJECHUCTBUSA TEI.

Omnpenenenre aOCOMOTHBIX U
OTHOCUTEJBbHBIX MOTPEUTHOCTEH
U3MEpeHU (PU3NIECKUX BETNYNH.
OueHka rpanui] HOTPEITHOCTEN.
[IpoBenenne 3KCriepuMenTa 1o
CPaBHEHUIO U3BMEHEHMS UMITYJIbCa Tela
C UMITYJIbCOM CHUJIbI, U'3MEHEHUS
NOTEHIIMAIbHON YHEPTUN TIPYKUHBI

C paboTOM CUJIBI TPEHUS.
HccenenoBanue cOXpaHeHUs: UMITYJIbCa
MpU yIPYroM B3auMOJEHCTBUH,
COXpaHEHUS FHEPTUH MPU CBOOOTHOM
MaJICHUH.

Omnpenenenue paboThl CUITBI TPEHUS
MIpU IBUKEHUU Teja M0 HAKJIIOHHON
IJIOCKOCTH.

HaOmronenue u o0ObIcHEHHE
PEaKTUBHOTO IBUKEHUS.

Peuiennie pacu€THbIX 337124 C SIBHO
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B I'PaBUTALMOHHOM I10JI€ OJHOPOIHOIO
niapa (BHyTpH U BHE 11apa).

Bropas kocmudeckast CKOpOCTb.

TpeThs KocMHUUECKast CKOPOCTD.

CBs13b paOOTHI HEMOTCHIIMAIBHBIX CHJT

C U3BMECHCHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON DHEPIrUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHenue bepHyuuy Ui naeaIbHOU
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.
TexHuueckue yCTporucTBa u
TEXHOJIOTUYECKUE IPOLIECCHI: JBUKECHHE
PaKeT, BOLOMET, KONEP, MPYKUHHBIN
MUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHHE
Ha KOHbKax

3aJIaHHON 1 HESIBHO 3aJlaHHOM
buznyecKoil MOAEIbIO

C HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT MEXaHUKH.

Penienune kauecTBEHHBIX 3aj1a4,
TpeOYIOIIKUX MPUMEHEHUS 3HAHU N

110 MEXaHUKE.

OObsicCHEHUE IPUHITUATIOB ICUCTBUS
BOJIOMETA, KONEpPA, MPY>KUHHOTO
MUCTOJIETA, TUPOCKOTIA.

OOBbsiICHEHUE ABUKEHUS PAKET,
(GUrypHOTO KaTaHHs HA KOHbKaX.
OmnpeneneHue yclioBHil MIPUMEHUMOCTH
Mojiesel (pU3nUecKux Tel U MPOIECCOB
(ssBNIEHUI ): a0COTIOTHO YIIPYTOe U
a0COIIOTHO HEYIIPYTO€ CTOIKHOBEHUS.
BrinonHenune y4eOHbIX 3a1aHHIMA

Ha aHaJI3 MEXaHUYECKUX MPOLECCOB
(sSIBNIEHMUIT) C MCTIOL30BAaHUEM 3aKOHOB
COXpPaHECHUS B MEXAHHUKE: 3aKOHbI
COXpaHEHUS UMITYJIbCa U MEXaHUUECKOM
SHEPI'UH, CBSA3b PAOOTHI CUJIBI C
W3MEHEHHEM MEXaHUUYECKON IHEPTUU
Tena.

Hcnonb3zoBanue [ T-TrexHonorni npu
paboTe C TOMOTHUTEILHBIMU
WCTOYHUKAMU WH(OPMAITIH 110 TEME,
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UX KPUTUYECKUM aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Paznen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOTUHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHUYECKOU
TEOpUHU

15

OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-
kuHetnyeckoit Teopun (MKT), nx
onbITHOE 00ocHOBaHue. uddysus.
bpoyHnoBckoe nBrxenue. Xapakrep
TIBMKEHUS Y B3aMMOICHCTBHS YACTHI]
BelecTra. Mojienu CTpoeHus ra3os,
KUIKOCTEN U TBEPABIX TET U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX MoJeier. Macca u
pasmepsl MOJIEKYJT (aATOMOB).
KonuyecTBo BemiecTna.

[TocTostHHast ABoraapo.

TemnnoBoe paBHOBecue. TeMieparypa u
criocoObl e€ n3mepenus. lllkana
temneparyp Llenbcus.

Mopenp uaeaabHOIo rasa

B MOJICKYJISIPHO-KUHETUIECKON TCOPUH:
YaCTHUIIBI Ta3a JBUXKYTCS XaOTUYECKHU U
HE B3aUMO/JICHCTBYIOT APYT C IPYTOM.
I'a30BbIC 3aKOHBI. YpaBHEHUE
MenpeneeBa—Knaneipona. AOCoOTHAS
TeMIiepatypa (IKansa TeMIeparyp
KenbBuHa). 3akon JlanbToHa.

[IpoBeneHne n3MepeHnil napaMeTpoB
ra3a, NpoOBEJICHUE UCCIIEI0BaHUN
3aBUCUMOCTEH (PU3MUECKUX BEINIUH U
OMBITOB IO MPOBEPKE MPEIIOKEHHOM
TUITOTE3bI IIPU U3YYECHHUH YCTAHOBJICHUS
TEIJIOBOTO PABHOBECHUS U U30IIPOLIECCOB
B ra3ax.

Onpenenenue abCOMOTHBIX U
OTHOCHUTEIbHBIX MOTPEITHOCTEN
U3MepeHUu (PU3NUECKUX BEJTNYMH.
OneHka rpaHull MOrPEeNIHOCTEMN.
OKcrnepuMeHTAIbHAS IPOBEPKA
YPaBHEHUS COCTOSHUS UAECATBHOTO rasa.
N3yueHne Moielneil: IBUKEHUS YaCTHII
BEIIECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa [lITepHa, KpUCTALITUYECKUX
PEIETOK.

Pemenune pacy€THbIX 3a/1a4 C IBHO
3aJaHHOU U HESIBHO 3aJIaHHOU
(bU3UYECKON MOJIEIBIO C
MCITI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMyT MOJEKYIISIPHOU (PU3UKH.
Pelmenue kauyecTBEHHBIX 3a]1a4,
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N3ompoueccsl B HeanbHOM ras3e

C MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMA, U30X0PA,
n3o0apa.

CBsi3b MEXy JaBICHUEM U CPEJIHEH
KUHETUYECKOU DHEPTUEU
MOCTYIATEIBHOTO TEIIOBOTO ABUKEHUS
MOJIEKYJI HJI€AJTbHOTO ra3a

(OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUU UICAITBHOTO
rasa).

CBs13b a0COJIIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI

CO CpeHE KNUHETUYECKON dHEprueu
MOCTYMATEIBLHOTO TEMJIOBOTO ABUKECHUSA
€€ yacTull.

TexHnueckue yCTporucTBa 1
TEXHOJIOTUYECKUE MPOLIECCHI:
TEpMOMETpP, OaAPOMETP, MOTyUCHHE
HAaHOMAaTEpPHAJIOB

TpeOYIOIIUX MPUMEHEHHS 3HAHU N

10 MOJIEKYJISIPHOH (pU3HKeE.
OOBbsicHEeHHUE yCTPOICTBA U MPUHLIUTIA
NEUCTBUS TEPMOMETpa, bapoMeTpa.
OOBbsicHEHHUE MOTyUeHUs
HaHOMATEPHUAJIOB.

Onpenenenue ycioBUil IPUMEHUMOCTH
Mojiesel pU3nUecKux TeJ U MPOIECCOB
(sBNIEHUI ): MOJIeTIel Ta3a, KUJIKOCTH U
TBEPIOTO (KPUCTAIUIMYECKOTO) Tena,
UJCAIBHOIO ra3a.

BrlnonHenue yueOHbIX 3aaHUi

Ha aHaJIU3 TEIUIOBBIX MPOIIECCOB
(sIBJIEHMIT) C UCTIOJIB30BAHUEM
ocHOBHBIX noJioxkeHnii MKT u 3akoHOB
MOJIEKYJIIPHOM (PU3UKH: CBSI3b JaBICHUS
UJICAJBHOIO Ta3a Co CpeAHEN
KUHETUYECKOU YHEPTUEHN TETIIIOBOTO
JBH>)KCHUS U KOHLIEHTPAaLUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA
CO CpEeIHEN KMHETUYECKOW SHEPTUEUn
TEIJIOBOTO IBUYKEHHUS €T0 YaCTHLl,
CBA3b JAaBJICHUS UICATBHOIO ra3a

C KOHIIEHTpAILKEN MOJIEKYN U €ro
TEMIIEpaTypOl, ypaBHEHHUE
MenpaeneeBa—Kianenpona
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3.2

TepmoauHamMuka.
TemnoBbIe MaIMHEI

20

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

JUISL TEPMOAMHAMUYECKON CUCTEMBI.
BHeninue u BHyTpeHHUE TapaMeTPhI.
[TapameTpbl TEpMOIUHAMHUYECKOU
CHUCTEMBI KaK CpeJHHUE 3HAUCHUS
BEJINYMH, ONTMCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMoAMHAMUKMY.
Camorpon3BoIbHAs peslaKcarus
TEPMOJIMHAMUYECKON CUCTEMBI

K TE€IUIOBOMY PABHOBECHIO.

Moenb naeajasrHOTo rasa

B TEPMOJMHAMUKE — CUCTEMA
YPaBHEHUH: YPABHECHUE
MenpaeneeBa—Kianelipona u
BBIPAXKEHUE 711 BHYTPEHHEU SHEPTUH.
VY ci10BUSI MPUMEHUMOCTHU 3TOW MOJIEIIN:
HU3Kasl KOHIICHTPAIIMS YaCTHIl, BEICOKHE
TemIeparypel. Beipaxkenue

JU1sl BHYTPEHHEU 3HEepruun
0JIHOATOMHOTO UE€aJIbHOIO Ta3a.
KBazucratnueckue u HECTaTUYECKUE
IIPOLIECCHI.

DOnemeHTapHas paboTa

B TepMOJAMHAMUKe. Beraucienue
paboThI 1o Tpaduky nporecca

N3mepenue yaenbHOl TEeMI0EMKOCTH
pPa3HBIX BELIECTB, UX CPABHEHHE,
MIPOBEJEHUE UCCIIEIOBAHUIN
3aBUCUMOCTEH (PU3MUECKUX BEITNIUH U
ONBITOB MO MPOBEPKE MPEMIOKEHHON
TUIIOTE3bI IPU U3YUYEHHUH MPOIIECCOB
TEII000MeHa 1 aiuabaTHOTO Tpolecca.
Ornpenenenre aOCOTIOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEMN
U3MepeHu PU3NUECKUX BEITUYHUH.
OneHka rpaHull MOTPEIHOCTEN.
N3yudeHne B3aMMOCBS3U SHEPTUH
MEKMOJIEKYJISIPHOTO B3aUMOJECHCTBHS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.
N3yyeHue TemoBbIX ABUTATEIIEU

C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX CIOCOO0OB
VM3MEHEHHUS] BHYTPEHHEN SHEPIUM.
Pemenue pacu€THbIX 3a7a4 € ABHO
3aJITaHHOU U HESIBHO 3aJIaHHOU
bu3HUecKoil MOJEITbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOopMyJ MOJIEKYISIPHOU (PU3UKH

Y TEPMOJANHAMHUKHU.

Pelienune kauecTBEHHBIX 3a/1a4,
TPEOYIOIUX MPUMEHEHUS 3HAaHUN
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Ha pV-auarpamme.

Termonepenaya kak crnocod U3MEHEHUS
BHYTPEHHEU SHEPTUU
TEPMOJMHAMUYECKON CUCTEMBI

0e3 coBepiieHus padoTel. KoHBekIus,
TETUIONPOBOAHOCTh, U3TyUYCHUE.
KomunuectBo Tennotsl. TennoéMKoCcTh
Tena. Y aenbpHas U MOJISIpHAas
TETJIOEMKOCTH BEILIECTBA. Y PaBHEHUE
Maiiepa. Y nenpHast TEIUIOTA CrOpaHUs
ToruMBa. Pacyé€r KomyecTBa TEII0ThI
npu terionepenayve. [lonsatue

00 anabaTHOM MpoIecce.

[IepBblil 3aKOH TEPMOJIUHAMUKH.
Bnytpennss sueprus. Konnuecto
TEIJIOTHI M paboTa KaKk Mepbl U3BMEHEHUS
BHYTPEHHEU YHEPTUU
TEPMOJUHAMUYECKON CUCTEMBL.
Bropoli 3ak0H TepMOAMHAMUKH

JUIsl PABHOBECHBIX ITPOLIECCOB: YEPE3
3aIaHHOE PABHOBECHOE COCTOSHUE
TEPMOJNHAMUYECKON CUCTEMBI
MPOXOJIUT €TUHCTBEHHAS aadara.
AOcoroTHas TeMIieparypa.

BTopo¥ 3aK0H TEpMOJANHAMUKH

JU1s1 HEPaBHOBECHBIX MPOIECCOB:
HEBO3MOXHO ME€pe/IaTh TEILUIOTY

10 MOJICKYJIIpHOU (DU3UKE U
TEPMOJMHAMUKE.

OObsicHEHUE YCTPOUCTBA U IPUHITUTIA
JICUCTBUS XOJIOAUIbHUKA,
KOHJIUIIMOHEPA, JTU3EIIBHOTO U
KapOIOPaTOPHOIO IBUTATENCH, TapoBOM
TypOUHBI.

OOBsiICHEHHE TIOJTYYEHUS CBEPXHU3KHUX
TeMIIepaTyp, yTUIU3ALHUHN «TEIIJIOBBIX)
OTXOJOB C MCIIOJIb30BAaHUEM TEILJIOBOTO
Hacoca, yTuin3ainuu OMOOPraHU4YeCKOro
TOILJIMBA JIJIsl BRIPAOOTKHU «TEIJIOBOI» U
AIEKTPOIHEPTHH.

Brinonxnenue yueOHBIX 3a1aHUN

Ha aHaJIM3 TETUIOBBIX MPOILIECCOB
(sIBJIEHMIT) C UCTIOJIB30BAHUEM
ocHOBHBIX nTonokeHnii MKT u 3akoHOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJMHAMUKU: TIEPBBIN 3aKOH
TEPMOJMHAMMKH, 3aKOH COXPaHECHUS
SHEPrUM B TEIUIOBBIX MPOLIECCaX.
Hcnonp3oBanue I'T-texHonorui

pyu padoTe C TOMOJIHUTENbHBIMU
HMCTOYHUKAMU UH(OpMaIIMH 110 TEME,
X KPUTUYECKUU aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHaN3 1 OlICHKA ITOCJIEICTBUHI
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oT 00JIee XOJIO0THOTO Tejia K Ooee
HarpeTomy 0e3 KOMIIeHCAIun
(Knaysuyc). Heo6patumocTs
MIPUPOIHBIX MTPOLIECCOB.

[TpuHUMIIBI AEUCTBUS TEMIOBBIX MAIIVH.
KIII.

MakcumanbHoe 3HaueHue KI1/I.

[ukn Kapno.

DKOJIOTUYECKHUE ACIIEKThI
HCTIO0JIb30BaHUs TETIOBBIX JBUTATEIICH.
TennoBoe 3arpsi3HEHUE OKPYKAIOIIEH
Cpebl.

TexHuyeckue ycTponucTsa u
TEXHOJIOTUYECKHUE TTPOIIECCHI:
XOJIOIWJIBHUK, KOHIUITUOHED,
JU3ENbHBIN 1 KapOHOpaTOPHBIN
JIBUTATEJIU, TTapoBasi TYpOuHa,
MOJIYyY€HHE CBEPXHU3KUX TEMIIEPATYD,
YTUJIU3AIUS «TEIJIOBBIX)» OTXOJI0B

C HUCIMOJIb30BaHHEM TEIIJIOBOI'0 Hacoca,
yTHIIM3a1Us OMOOPTraHUYECKOro
TOILJIUBA JIJIs1 BRIPAOOTKHU «TETIOBOM» U
AJIEKTPOIHEPTUHU

HCIIOJIb30BAHUS TEIUIOBLIX ABUraTelIei
U TEIJIOBOTO 3arpsI3HEHUS OKPY KaroIen
Cpelibl C TO3ULHUHN SKOJIOTUYECKOU
0€3011acHOCTH; MTPEICTaBICHHIA

0 PaIMOHAILHOM MPUPOIOTIOJIE30BAaHUHT
(B mpo1riecce moArOoTOBKU COOOIIEHHH,
BBITIOJIHEHUN TPYIITIOBBIX TPOCKTOB)

3.3

ArperartHbie
COCTOSIHUS BEIlleCTBA.
®da30BbIE MEPEXO/IbI

14

[TapooGpazoBaHue 1 KOHIEHCALIHS.
Hcnapenne u kunenue. Y qenpHast
TEIJIOTa MapooOpa3oBaHUSI.
HacplilieHHbIE M HEHACKIIIIEHHBIE Maphl.

HaOmronenne cBOMCTB HACKIIEHHBIX
napoB, MaJIbIX AepopMaliuii,

MIPOBEICHNE KOCBEHHBIX U3MEPECHUN
YAEIBbHOW TETUIOTHI IUIABJIEHUS JIbJA,

50



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

KauecTBeHHas 3aBHCUMOCTD INIOTHOCTH
Y JJaBJICHUS HACBIIIIEHHOTO Napa

OT TeMNEPATypPhl, UX HE3ABUCUMOCTD

0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS
OT JIaBJIEHUS B )KHUJIKOCTH.

BrnaxxaocTh Bo3ayxa. AGCONIOTHAS U
OTHOCHUTENIbHAS BIIAYKHOCTb.

Teépnoe teno. Kpucramnuueckue u
amopdHbIe Tea. AHU30TPOIIHS CBOWCTB
Kpuctaios. [lnasienue u
KpUCTaJUIU3alus. Y IeJIbHas TemioTa
maBiaeHus. Cyonumarus.
Hedbopmaryu TBEPIOTO TENA.
Pactsxenue u cxxarue. Cnpur. Monysb
HOnra. [Ipenen ynpyrux nedopmariuii.
TennoBoe pacuIUpeHUE KUIKOCTEN U
TBEPJIBIX TEJI, 00BEMHOE U JIMHEHHOE
pacipeHnrie. AHTapMOHU3M TEIJIOBBIX
KOJIEOaHMI YacTHI] BEIIECTBA KaK
MIPUYMHA TEIUIOBOTO PACIIUPEHUS TEI
(Ha KaUEeCTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEPTUU B (Pa30BbIX
nepexoiax.

YpaBHeHUE TEIIOBOTO OaiaHca.
[ToBEpXHOCTHOE HATSIKEHHUE.
Koaddurument noepxHOCTHOTO

aOCOJIIOTHOM BIIQKHOCTHU BO3/yXa,

K03 GUIIEeHTa TOBEPXHOCTHOTO
HaTsbKeHus, moayas FOura.

N3y4yenune 3akOHOMEPHOCTEN HCTTApCHUS
Y KATICHUS )KUJKOCTEH, B TOM YHUCIIE
KHUTICHUS TPY TTIOHM>KEHHOM JIaBJICHUH,
HarpeBaHUs U TUIABJICHUS
KPUCTAJUTMYECKOTO BEIECTBA,

KAWL PHBIX SIBJICHHUM, CMaYUBaHMSI.
[IpoBeneHue OMBITOB C MBUIBHBIMU
IUIEHKaAMU.

Hccnenosanue monenu
HEHBIOTOHOBCKOM YKUIKOCTH.
Pemrenne pacuéTHbIX 3a71a4 C SBHO
3aJITaHHOU U HESIBHO 3aJIaHHOU
(bU3nYECKO MOJIECIIbIO

C MCTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 GOpMYJT MOJIEKYJISIPHOU (PU3UKH U
TEPMOTMHAMHUKH.

Pemenne kauecTBEHHBIX 3a71a4,
TPEOYIOIMNX MPUMCHCHHS 3HAHUH

0 MOJIEKYJISIpHOU (hU3UKe U
TEPMOTMHAMHUKE.

OObsicCHEHUE OCHOBHBIX MPUHIIUTIOB
CTPOEHUS KUAKUX KPUCTAILIIOB,
TIOJTYYCHUS COBPEMEHHBIX MaTEPHUAJIOB.
Omnpenenenre ycaoBUi MPUMEHUMOCTH
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HaTsDKeHus. KanuuisipHble sIBICHUS.
JlaBiieHne nox NCKPUBIEHHOU
ITIOBEPXHOCTBIO )KUIKOCTH.

®opmyna Jlannaca.

TexHuuYeCcKue yCTpouCTBa 1
TEXHOJOTUYECKHUE MTPOLIECCHI: )KUAKNE
KPUCTAJUIbI, COBPEMEHHBIE MaTEPUAIIbI

Moenel (U3NIECKUX TeJ U TPOIIECCOB
(sBNIEHUI ): MOJIeTIel Ta3a, KUJIKOCTH U
TBEPIOTO (KPUCTAIUIUUECKOTO) Tea,
UJI€aJIBLHOIO ra3a.

Brimonaenune yueOHbIX 3aqaHUi

Ha aHaJIU3 TETUIOBBIX MPOIIECCOB
(SIBTIEHUI1) C UCTIOIB30BAaHUEM
OCHOBHBIX 1ToJ10keHnii MKT n 3ak0HOB
MOJIEKYJIIPHON (DU3HUKHU U
TEPMOJUHAMUKU: CBSI3b JTABICHUS
UJICAJILHOIO ra3a ¢ KOHIEHTpalei
MOJIEKYJI U €TO TEMIIEPATYPOHU,
ypaBHeHUe MeHnneneeBa—Knanelipona,
NePBbIN 3aKOH TEPMOJUHAMUKHU.
PaGora B rpynnax npu o0CyX1eHUU
BOIIPOCOB MEXKIIPEAMETHOTO XapaKTepa
(Hanmpumep, no Teme «TermmoodmeH

B )KUBOU MIPUPOJIE)

Hroro no pazaeny 49
Pa3znen 4. DnekrpoauHaMuka
4.1 | DnekTpuueckoe noiie 24 DJIeKTpU3aLMS TET U €€ POSBICHUS. [IpoBeneHrEe KOCBEHHBIX H3MEPEHUN U

DIeKkTpuuecKkuii 3apsia. J[Ba Buna
AJIEKTpUYECKuX 3apsaioB. [[poBoaHUKH,
TARJICKTPUKU U MTOJTYITPOBOIHUKH.
DJIEMEHTAPHBIN JICKTPUUECKUAM 3apsi/Il.
3aKOH COXPaHEHUS JIEKTPUUYECKOTO
3apsaa.

OIIBITOB IO IPOBEPKE NPEMIOKEHHON
TUIIOTE3bI IPU U3YyUEHUH
B3aUMOJICUCTBUS 3apSKEHHBIX TE,
3apsijia KOHJIEHcaTopa,
NOCJIEOBATEIBHOTO COEAMHEHUS
KOH/ICHCATOPOB.
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B3aumonericTBue 3apsioB.

Toueunsie 3apsapl. 3akoH Kynona.
Dnektpuueckoe nojie. Ero gericteue

Ha 3JIEKTPUUECKUE 3apsIIbl.
Hanpsk€HHOCTB AIEKTPUYECKOTO MOJISL.
[TpoOHe1it 3apsia. Jlunum
HANPSKEHHOCTH JIEKTPUUECKOTO MOJIA.
OnHOPOIHOE AIEKTPUUYECKOE TTOJIE.
[ToreHunaIbHOCTH
ANEKTPOCTATUYECKOTO MOJIsA. Pa3HOCTH
MOTEHIMAJIOB U HANPSHKEHUE.
[TorenunanbHas 3HEpPrus 3apsaa

B AJIEKTPOCTATHYECKOM TIOJIE.
[ToreHuMaI 3IEKTPOCTATUUECKOTO OIS
CBs13b HAIIPSKEHHOCTH TIOJISL M Pa3HOCTH
MOTEHIHAJIOB JIJISl 3JIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJTHOTO, TaK U
HEOTHOPOJIHOTO).

[IpuHLIMI cCyniepnio3unuu
AIEKTPUYECKUX ITOJIEN.

[Tone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsbkeHHOU cepnl. [Toe
PaBHOMEPHO 3apsKEHHOTO 10 00BEMY
mapa. Ilome paBHOMEPHO 3apsKEHHON
O0eckoHe4YHOM TIockocTH. KapTunbl
JIMHUM HANPSKEHHOCTH ITUX TOJIEN U
AKBUIIOTEHUIUAIBHBIX TOBEPXHOCTEM.

Omnpenenenre aOCOMOTHBIX U
OTHOCUTEJBHBIX MOTPEUTHOCTEN
U3MepeHuil (PU3NUECKUX BEJTNYMH.
OneHka rpaHuIl OrPEeIIHOCTEM.
HaGmronenue npeBpaiieHus SHEPTUH
3apsSKEHHOT0 KOHJIEHCATOPA B SHEPTHIO
U3ITy4YEHUS CBETOMO/Ia, UCCIICI0BaHNE
paspsjia KOHIEHcAaTopa Yepe3 pe3ucTop.
N3yyeHune 3aBUCUMOCTH
AIEKTPOEMKOCTH IIIOCKOTO
KOH/ICHCATOpa OT IUIOIIAH IIJIACTHH,
PAcCCTOSTHUSI MEXIY HUMHU U
JUAJIEKTPUYECKON TPOHUIIAEMOCTH.
N3ydenune kapTuH TUHUN
HANPsHKEHHOCTHU SJIEKTPUUECKOTO TOJIS
TOYEYHOTO 3apsia, pABHOMEPHO
3apsKEHHOM cepbl, paBHOMEPHO
3apsHKEHHOTO 10 00BEMY I1apa,
PaBHOMEPHO 3apsKEHHON 0€CKOHEYHOM
MJIOCKOCTH U SKBUTIOTCHITMAIBHBIX
ITIOBEPXHOCTEMN.

Pemmenne pacu€THbIX 3a7a4 C SIBHO
3aJITaHHON U HESABHO 3aJaHHOU
buznyecKoil MOAEIBIO C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyIT AIEKTPOCTATUKH.

Pemrenre kauecTBEHHBIX 3a/1a4,
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[TpoBOAHMKH B 3JIEKTPOCTATHIECKOM
noJie. Y cJI0BHE PaBHOBECHS 3apsiI0B.
JIMBIIEKTPUKY B DJIEKTPOCTATUIECKOM
noje. Jusnekrpudeckas
[POHUIIAEMOCTh BELIECTBA.
KongeHcarop. DneKTpoEMKOCTh
KOH/IEHCAaTopa. DJIEKTPOEMKOCTD
IIJIOCKOT0 KOHJIEHCATOPA.
[TapamtenbHOE COEeNMHEHNE
KOoHeHcaTopoB. [locnenoBarenbHOe
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsLKEHHOTO KOHIEHCATOPA.

JIBrkeHME 3apsKEHHON YaCTULIBI

B OJTHOPOZHOM 3JIEKTPUYECKOM II0JIE.
TexHuyeckue ycTponcTsa u
TEXHOJIOTHYECKHUE MPOLECCHI:
AIIEKTPOCKOIL, JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aAIIUTA,
3a3eMJICHUE 3JIEKTPOIPrUOOpOB,
KOH/IEHCATOpBbI, FT€eHEpaTop

Ban ne I'paada

TpeOYIOIMX MPUMEHEHUS 3HAHUH
10 DJIEKTPOCTATHKE.

OOBsicHEHNE YCTPOUCTBA U
MPUHITUTIA IEHCTBUS JICKTPOCKOIIA,
3IIEKTPOMETPA, KOHJIEHCATOPOB,
reHeparopa Ban ne I'paada.

OOBsicHeHHE pabOThI
AIEKTPOCTATUYECKOM 3aIUTHI,

3a3eMJICHUS DJICKTPOIIPUOOPOB.
OrnpeneneHue yCiaoBUM NPUMEHUMOCTH
Moenen (GU3NIECKUX TeJl: TOUCUHBIN
3apsil, OAHOPOIHOE IICKTPUUECKOE
ToJIe.

BrinonHenune yqeOHbIX 3a1aHMIMA

Ha aHaJIMU3 JICKTPUUECKUX MPOILIECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
OCHOBHBIX MOJO0XKEHHUHM 1 3aKOHOB
AJIEKTPOJUHAMMUKU: 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsiia, 3akoH Kyrnona,
MOTCHIIMATILHOCTD
AIEKTPOCTATUYECKOTO MOJIS, TPUHIIUI
CYyHEPIO3ULIUU HITCKTPUUECKUX MOJICH.
HNcnons3oBanue IT-TrexHomorui

pu paboTe ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMHU HH(pOpMAIINH 110 TEME,
X KPUTUYECKUN aHAIIU3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

IlocTostHHEBII
ANEKTPUUECKUHN TOK

24

Cuina Toka. [TocTOSHHBIN TOK.

YcnoBus cylmecTBOBaHUSA MOCTOSIHHOTO
ANEKTPUUYECKOTO TOKa. ICTOUHMKHU TOKA.
Hanpsixenune U u 3/IC &.

3akoH Oma U1l ydacTKa 1EMH.
DIIEKTPUYECKOE COIPOTUBIIEHUE.
3aBUCUMOCTb CONPOTUBIICHUS
OJIHOPOJHOTO ITPOBOJIHUKA OT €r0
JUTMHBI U TUIOLAIU ITONIEPEYHOTO
cedyeHusd. Y AeIbHOE COTPOTUBIICHUE
BEIIIECTRA.

[TocnenoBaTenbHOE, TapaieIbHOE,
CMEILIAHHOE COeIMHEHNE IPOBOIHUKOB.
Pacyér pa3BeTBIEHHBIX IJIEKTPUYECKUX
nenei. [Tpasuna Kupxroda.

PaboTa snexTpuieckoro Toka.

3akoH Jxoynsa-JIenua.

MOUTHOCTB ANEKTPUUYECKOTO TOKA.
TennoBas MOITHOCTb, BblIEIIIEMAast

Ha pe3ucTope.

OJIC v BHYTpEeHHEE CONPOTUBJICHUE
HMCTOYHMKA TOKa. 3akoH Oma

JUTSI TIOJTHOM (3aMKHYTOM)
AJIEKTPUYECKOMN 1enu. MOnHOCTh
ncToyHuKa Toka. KopoTkoe 3aMbIkaHUeE.
KonnencaTtop B ienu mocTOSSHHOTO
TOKa.

[IpoBeneHne NpsAMbIX U3MEPEHNUN CHJIBI
TOKA U HANPSKEHUS, KOCBEHHBIX
U3MEPEHUN YIETTBHOTO COIPOTUBIIEHUS,
OJ1C v BHYTpEHHETO CONPOTUBJICHUS
MCTOYHUKA TOKA, IPOBEACHUE
VCCIIEIOBAHUM 3aBUCUMOCTEN
($u3NYECKUX BETUYHH U OTBITOB

10 TPOBEPKE MPEIOKEHHON TUIIOTESBI
IIPU U3yYEHHUH LIETIEN TOCTOSIHHOTO
TOKA.

Omnpenenenre aOCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPELTHOCTEN
U3MepeHUuil (PU3NUECKUX BEJTNYMH.
OneHka rpaHyIl MOrPEeIIHOCTEM.
N3ydeHne KOpOTKOTO 3aMbIKaHUS
raJlbBAaHUYECKOTO JJIEMEHTA U OLICHKA
BHYTPEHHETO COIPOTUBIICHHUS.
Pemenue pacu€THpIX 3a7a4 € IBHO
3aJlaHHOM U HESIBHO 3aJIaHHON
(bu3UYECcKO MOJIEITHIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJ MOCTOSIHHOTO TOKA.
Pemenne kauecTBEeHHbBIX 3a/1a4,
TpeOYIOLINX MPUMEHEHHSI 3HAHUH U
3aKOHOB ITOCTOSTHHOT'O TOKA.
OObscHeHre YCTpONUCTBA U MIPUHIIMUIIA
NEHCTBUS aMIIepMeTpa, BOJIbTMETPA,
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TexHuyeckue ycTponucTsa u
TEXHOJIOTHYECKUE MPOLECCHI:
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKOU JHEPTUU

peocrara, CYETUYMKA AIIEKTPUUECKON
SHEPIUM.

BrimonHenune y4eOHbIX 3a1aHMIMA

Ha aHaJIU3 AIEKTPUUECKUX MTPOLECCOB
(sSIBJIGHUI) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB
ANEKTPOAMHAMHUKU: 3aKOHbI OMa

JUISl y4acTKa 1eNu U JJI1 3aMKHYTOU
AIEKTPUUYECKON 1IENH, 3aKOH
Jxoyns—Jlenna.

Paborta B rpynnax npu o0CyXaeHUU
BOIIPOCOB MEXKIIPEAMETHOTO XapaKTepa
(Hanpumep, 1o TeMe « DIIEKTPUUECKUE
SIBJICHUS B TIPUPOJICH)

4.3

Toku B pa3nmudHbBIX
cpenax

DrexTpuyeckas MpoBOAUMOCTh
pa3IMYHBIX BEUIECTB. DJIEKTPOHHAs
IPOBOJUMOCTb TBEP/BIX METAJLIOB.
3aBUCHUMOCTb COMTPOTUBIICHUS METAILJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.
DNEeKTPUYECKUN TOK B BAKYyME.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonmynpoBonHuku. CoOCTBEHHAs U
pUMEeCHas IPOBOAUMOCTh
N0JIypOBOIHUKOB. CBOMCTBA
p-n-nepexoaa. IlomynpoBogHUKOBBIE
npuOOpHI.

DJEKTPUUECKUN TOK B DJIEKTPOJIUTAX.

[IpoBeieHME KOCBEHHBIX U3MEPEHUH U
VCCIIEIOBAHUN 3aBUCHUMOCTEN

Mexay GU3NYEeCKUMU BeIMYMHAMU
MIPU U3YUYEHUHU ITPOLIECCOB NPOTECKAHUS
AJIEKTPUYECKOTO TOKA B METAJIIAX,
AIEKTPOJIUTAX U MOTYTPOBOIHUKAX.
Ornpenenenue abCOIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPENTHOCTEN
U3MepeHU (PU3NUECKUX BEJTNYMH.
OneHka rpaHull MOrPEeIIHOCTEM.
HaOmronenue snekTpoaunsa, u3ydeHue u
00BbsSICHEHHE TTPOBOAUMOCTH
AIEKTPOJIUTOB, SKCIIEPUMEHTAIBHOE
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DIEKTPOIUTUYECKAST TUCCOIUAIIUS.
Dnextponus. 3akoHbl Dapanes

JUTSL JIEKTPOJIN3A.

DNEeKTPUYECKUN TOK B ra3ax.
CamocTosTENBHBIN U
HECaMOCTOSITEJIbHBIN pa3psi.
PaznuyHbie TUIIBI CAMOCTOSITENILHOTO
paspsana. Mosaus. [1nasma.
TexHuyeckue ycTponcTsa u
MPAKTUYECKOE MPUMEHEHUE:
ra3opaspsAHbIE JaMIIbl, FJIEKTPOHHO-
JTydeBasi TpyOKa, MOTyIPOBOTHUKOBBIE
MpUOOPBL: TUOA, TPAH3UCTOD,
dboToaMO 1, CBETONO/, TajibBaHUKA,
paduHUpOBAaHNE ME/TH, BBITIJIABKA
AITIOMUHUS, DJICKTPOHHAS MUKPOCKOTIHS

U3y4EHHE 3aKOHOB JIEKTPOJIN3A
dapajest.

CHsTHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKU IUO/IA.

CpaBHEHHE TPOBOJUMOCTH METAJIIIOB

Y TIOJYTIPOBOJHUKOB.

N3yuenune uckpoBoro paspsaa

Y IPOBOJIUMOCTH BO3AyXa.

Pemrenne pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHOM M HESBHO 3aJaHHOU
(bU3nIECKON MOJIETIBIO C
MCIIOJIb30BAaHHEM 3aKOHOMEPHOCTEN
MOCTOSTHHOTO TOKa B Pa3JIMYHBIX CPEAax.
Pemrenne kauecTBeHHBIX 3a/a4,
TpeOYIOIIUX TPUMEHEHUS
3aKOHOMEPHOCTEHN MMOCTOSTHHOTO TOKA

B Pa3JIMYHbIX CpEaax.

OObsicHEeHHE yCTpOMCTBa U TPUHIMIIA
JEHCTBUS ra30pa3psIHBIX JaMII,
3JIEKTPOHHO-JIy4€BOM TPyOKH,
MOJIyIIPOBOJJHUKOBBIX TPUOOPOB: 110a,
TpaH3UCTOpa, (POTOMO1a, CBETOIUOIA.
OObsicHEHUE CYyTH MPOIIECCOB:
raJIbBaHUKH, padUHUPOBAHUS ME/IH,
BBITJIABKH AJIFOMUHUS, 3JIEKTPOHHOM
MUKPOCKOIIUU

Hroro no pazaeny
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Pasznen S. @Pu3nyecKkuil NPAKTUKYM

5.1 | ®uznueckuii 16 Crioco0b1 n3MepeHust GU3nIECKUX [IpoBeaeHne KOCBEHHBIX H3MEPEHUH,
IPaKTUKYM BEJIMUMH C MCIIOJIb30BAaHUEM UCCIIEOBaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U LIM(PPOBBIX (u3nYECKUX BEJIMYMH, IPOBEPKA
U3MEPUTENbHBIX TPUOOPOB U IPEIOKEHHBIX TUIIOTES
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. (BBIOOp M3 pabOT, OMUCAHHBIX
AOGCOJTIOTHBIE U OTHOCUTEIIbHBIC B TEMATUUYECKUX pa3lenax
MOTPEIIHOCTH U3MEPEHUM (PU3HUECKUX | «YUEHUYECKHUI DKCIIEPUMEHT,
BenuuuH. O1leHKa IrpaHull nJabopaTopHblie pabOThI, TPAKTUKYM)
MOTPEUIHOCTEN

Wroro no pazaeny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOI'PAMME
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11 KJIACC
Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUBI IEITEITLHOCTA
pa3nenoB U TEM [IporpamMmmHoe conepxxanue
/o 4acoB 00yJaroImMXCs

y4eOHOTO0 MpeIMeTa

Pasznen 1. DnekTpoamHaMuKa

1.1

MarautHoe nmone

14

BzaumopaencTBre oCTOSTHHBIX
MAarHuTOB U MPOBOJHUKOB C TOKOM.
MaruauTtHOe nosie. Bektop MarHuTHOM
MHAYKIUK. [ IpuHIun cynepno3uimmn
MAarHUTHBIX TTOJIeH. JIMHUM MarHuTHOM
WH]TYKIIUH.

MarauTtHoe 1oj1e TPOBOJHUKA C TOKOM
(IpsiMOTO MPOBOJIHUKA, KATYILIKH U
Kpyrosoro ButTka). OneiT Opcrena.
Cuna Amnepa, €€ HanpaBJICHUE U
MOJYJIb.

Cuna Jlopenua, €€ HanpaBJICHUE U
MOZYJIb. [[BH:KEHUE 3apsKEHHON
YaCTHUIIBI B OJTHOPOTHOM MarHUTHOM
nose. PabGota cuutel JlopeHiia.
MarsurHoe 110J1€ B BEIIECTBE.
deppoOMarHeTuKy, napa-

Y TMaMarHeTHUKHU.

TexHuyeckue ycTponucTaa u
TEXHOJIOTUYECKNE MPOLIECCHI:
MIPUMEHEHUE OCTOSIHHBIX MarHUTOB,

[IpoBeneHrEe KOCBEHHBIX U3MEPEHHUIN
cuibl Amriepa, IpoBEAEHUE
VCCIIEIOBAHUS 3aBUCUMOCTEN MEXKY
(bu3MYEeCKUMU BETUYMHAMU U OIBITOB
10 MPOBEPKE MPEJITI0KEHHOMN TUIOTE3bI
MIPU U3YUYEHUU JICUCTBUS MOCTOSHHOTO
MarHriTa Ha paMKy C TOKOM,
B3aUMO/ICHCTBUS TPOBOAHUKA

C MarHUTHBIM IOJIEM.

Omnpenenenre aOCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MepeHU (PU3NUECKUX BEJTNYMH.
OneHka rpaHuIl MOrPEeNIHOCTEM.
HccnenoBanre MarHUTHOTO MOJISt
MTOCTOSTHHBIX MarHUTOB, CBOKCTB
(beppoMarHeTUKoB.

OmnpeneneHue yclioBHil IPUMEHUMOCTH
MOJIEJIA OJTHOPOJTHOTO MarHUTHOTO
OIS,

Ornpenenenue HapaBIeHUS HTHAYKIAN
MarHMTHOTO IOJISl TPOBOJAHUKA C TOKOM,

59




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

ANEKTPOMArHuTOB, TECTEP-MYJIBTUMETD,
ANIEKTPOABUTaATEND SIKOOU, YCKOPUTETH
AJIEMEHTAPHBIX YACTUIL]

cuibl AMriepa u cuiibl JIopeHna.
N3yueHne KapTUHBI TUHUN UHAYKIIUU
MarHUTHOTO II0JISI IOJI0COBOTO U
MOJAKOBOOOPA3HOIO MOCTOSTHHBIX
MarHuTOB, JJIMHHOTO MPSIMOTO
MIPOBOJIHUKA, 3aMKHYTOTO KOJIBLIEBOT'O
MPOBOJIHUKA, KATYIIKH C TOKOM.
OOBsiCHEHHE B3aUMOICHCTBHS ABYX
MIPOBOJIHUKOB C TOKOM, JICHCTBUS CUJIbI
JlopeH1ia Ha MOHBI JIEKTPOJIUTA.
Habmronenue aBKeHUs Mydka
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydenue npuHIMna qeicTBUsA
AJIEKTPOU3MEPUTEILHOTO MTpruoopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.
Pemrenue pacu€THbIX 3a71a4 € ABHO
3aJJaHHOM U HESBHO 3aJIaHHOM
(bU3UYECKOM MOJICTIBbIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «MarHuTHOE MoJIey.
Pemenne kauecTBEHHBIX 3a71a4,
TPeOYIOIMNX MPUMEHEHMSI 3HAHU T

1o TeMe «MaraHuTHOE I0JIe).
OObsicHEeHUE YCTPOICTBA U MPUHIIUTIA
NENUCTBUS AJIEKTPOMArHuTOB, TeCTepa-
MYJIBTUMETPA, FJEKTPOABUTATES
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SAxoOu, yckopuTenei s3JeMeHTapHBIX
YaCTHLLI.

OOBsicHEeHUE PUMEHEHHUSI TOCTOSTHHBIX
MarHuTOB

1.2

DneKTpoMarHuTHas
WHIYKIUS

13

SIBneHne 3NEKTPOMArHUTHOW HHAYKIIHH.
[ToTok BeKTOpa MarHUTHOM UHAYKIIHH.
O C nnaykuun. 3akoH
3JIEKTpOMarHuTHON uHAyKunu dapanes.
Buxpesoe anexrpudeckoe noie. Toku
dyxo.

OJ1C unAyKIMK B IPOBOJHUKE,
JBUKYIIEMCS] B OTHOPOAHOM
MarHUTHOM IIOJIC.

IIpaBuio Jlenna.

NupykruBHocTh. Karymka
WHJIYKTUBHOCTH B LIETIH OCTOSIHHOTO
ToKa. SBienue camonnaykuuu. 3/C
CaMOUHIYKIIUU.

DHeprus MarHuTHOTO MOJISI KaTYIIKH

C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue ycTponcTsa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
WHAYKIHMOHHAS [1€Yb, COJICHOUI, 3aII[UTa
OT DJICKTPU3ALIMH TEJI TPU JBHKECHUU

B MAarHMTHOM I10JI¢ 3eMJTH

[TpoBenenue uccaegoBaHus
3aBUCUMOCTEH (PU3NUECKHUX BEITMYUH U
OTIBITOB TIO MPOBEPKE MPEIIOKEHHOM
TUIOTE3bI IPU U3YUYECHUH SIBJICHUS
AJIEKTPOMATHUTHOW WHIYKITHH.
Omnpenenenre HHAYKIINA BUXPEBOTO
MarHUTHOTO MOJISI.

Omnpenenenue abCOMOTHBIX U
OTHOCUTEJBHBIX MOTPEUTHOCTEN
U3MEpeHU (PU3NYECKUX BEITUYHH.
O11eHKa rpaHuIl TOrPENTHOCTEH.
DKcnepruMeHTAIbHOE U3yUYEeHHE ITpaBuia
Jlenna.

VccnenoBanue sIBJICHUS CAMOWHTYKIIHH,
3aBucuMocTd J/1C caMOMHIAYKIMU OT
CKOPOCTH M3MEHEHUS CHJIBI TOKA B IICTIH.
V3y4yeHue najeHus] MarHuTa

B QIFOMUHUEBOH (MEIHOMN) TpyoOe.
COopka Moienu JIEKTPOMArHUTHOTO
reHeparopa.

Pemenre pacuéTHbIX 3a71a4 C SBHO
3aJIaHHOU U HESIBHO 3aJIaHHOU
bu3uYeCcKOr MOJIEIBIO
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C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
dbopmy o TeMe «IJTEKTPOMArHUTHAS
VHIYKLHAS.

Pemienune kauecTBEHHBIX 33124,
TPEOYIOMUX MPUMECHECHUS 3HAHUI

0 TeME «DJIEKTPOMarHUTHasI
VHIYKLHAS.

OOBsICHEHHE OCHOBHBIX MPHUHITUIIOB
JNIEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, TAKUX
KaK: MHIYKIMOHHAS M1€4Yb, COJICHOU/I,
3alMTa OT BJIEKTPU3ALUHU TEI

MIpY JBUKEHUW B MATHUTHOM I10OJI€
3eMJIu.

Pabora B rpynmnax npu o0CyXaeHUN
BOIIPOCOB MEXKITPEIMETHOTO XapaKTepa
(Hampumep, o TemMe
«DJIEKTPOMATHUTHBIE SIBJICHUS

B IIPUPOJIE»)

Hroro no pazaeny 27

Paznen 2. KosieOanusi 1 BOJIHBI

2.1 Mexanuueckue 10 KonebarenbHas cuctema. [IpoBeneHNE KOCBEHHBIX U3MEPEHUM,
KOJIeOaHUs CBo0OogHbBIE KOJIE0aHMS. WCCJICIOBAHUSI 3aBUCUMOCTEH MEXITY

["apmonnyeckue Koaebanus.
Kunematnueckoe U JMHAMHUUECKOE
OTNMCaHue. DHEPTETUYECKOE OMUCAHUE
(3aKOH COXpaHEHUsI MEXaHUYECKOU

(bU3MYEeCKUMU BETUYMHAMU U OIBITOB
I10 MPOBEPKE MPEII0KEHHON TUIIOTE3BI
U U3YYEHUH KOJeOaHUN HUTSHOTO U
MPYKUHHOTO MasiTHUKOB,
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sHEepruu). BeiBoa TMHAMHUYECKOTO
OTHCaHUs TAPMOHUYECKUX KOJIeOaHMi
U3 UX SHEPreTUYECKOro U
KMHEMaTHU4ECKOTO ONHCAHMUS.
Awmiutyaa u $asza konedbanuii. CBsi3b
aMIUTATYIbI KOJIEOaHUH UCXOTHOM
BEJIMYUHBI C AMIUTUTYJaMHU KoJieOaHui
€€ CKOPOCTH U YCKOPEHMUS.

Ilepuon u yacTtoTa KoJicOaHMIA.
[Tepron ManbIX CBOOOIHBIX KOJICOAHMIA
MaTeMaTU4yecKoro MastHuka. [lepuos
cBOOOIHBIX KOJIeOaHUM MPY>KMHHOTO
MasITHHKA.

[TonsiTre 0 3aTyxaronMX KOJIeOaHUsX.
Boinyxennblie kosiebanus. PezoHanc.
Pe3onancHas kpusas. BausHue
3aTyXaHUs Ha BUJ PE30HAHCHON KPUBOM.
ABTOKONIEOaHUS.

TexHuueckue ycTponucTna u
TEXHOJIOTHYECKUE TMPOLECCHI:
METPOHOM, Yachl, Kauelin, My3bIKaJIbHbIE
MHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTyXaIOIIUX
MEXaHUYECKUX KOJCOaHMIA.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEIbHBIX MOTPEITHOCTEN
U3MepeHU (PU3NIECKUX BEJTNUMH.
OueHka rpanuil] MOrPeIIHOCTEN.
HaGmro1eHre He3aBUCUMOCTH MEPHO/Ia
MaJIbIX KOoJieOaHUul Irpy3a Ha HUTH

OT aMIUTUTY/IbI.

DKcliepuMeHTalbHas TPOBEPKA 3aKOHA
COXpaHEHMS SHEPTUHU MPU KOJEOaAHUIX
rpy3a Ha IpY>KUHE.

HaGmronenue pe3oHanca.
OnpeneneHue ycioBU MPUMEHUMOCTH
MOJICJIM MaTEMaTHYECKOTO MasTHUKA U
UJICATILHOTO MPYKUHHOTO MasTHHKA.
Pemenne pacu€THbIX 3a71a4 € SIBHO
3aJITaHHOM U HESIBHO 3aJaHHOU
(U3UIECKOM MOJICIIBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB H
dbopmyi o Teme «MexaHnyeckue
KOJICOAHUS.

Penrenne kaueCcTBEHHBIX 3a/1a4,
TPEOYIOIUX MPUMEHEHUS 3HAHU I

110 TeMe «MexXaHU4YeCcKHe KoJIeOaHus.
OOBsICHEHHE YCTPOMCTBA M TIPUHITUTIA
JIEVCTBHSI METPOHOMA, YACOB, Ka4yeJeH,
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MY3bIKQJIBHBIX HHCTPYMEHTOB,
cericmorpada.

Hcnonb3oBanue I'T-texHomorui

npu paboTe ¢ TOMOTHUTEILHBIMU
WMCTOYHUKAMU WH(OPMAITUH TI0 TEME, UX
KPUTHYECKUM aHAJIN3 U OIEHKA
JIOCTOBEPHOCTH

2.2

DNEeKTpOMarHuTHbIE
KOJIeOaHuUs

15

Konebartenbublit KOHTYp. CBOOOIHBIE
ANIEKTPOMATHUTHBIE KOJIeOaHUs

B UJI€AJIbHOM K0JIe0aTeIbHOM KOHTYE.
®opmyna TomcoHa. CBsi3b aMILTUTYAbI
3apsaa KOHAEHCATOpa ¢ aMIUIATYI0M
CHUJIBI TOKA B KOJIEOATEIIHHOM KOHTYDE.
3aKOH COXpaHEHUs SHEPTUU

B UJICAJIbHOM K0J1€0aTeTbHOM KOHTYPE.
3aTyXaroume 3JIeKTPOMarHuTHhIE
KoJebanus. BeIHYKIeHHBIC
AJIEKTPOMArHuTHbHIE KOJIeOaHus.
ITepemenHbIN TOK. MOIIHOCTH
MIEPEMEHHOr0 TOKa. AMIUIUTYJTHOE U
JNEUCTBYIOIIIEE 3HAYCHUE CUIIbI TOKA U
HaIPSHKEHUS TP pa3InyHON Gopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA

OT BPEMEHU.

CuHycoualIbHBIN IEPEMEHHBIN TOK.
Pe3ucrtop, KoHIEHCATOp 1 KaTyIlIKa
VHIYKTUBHOCTH B LIETIN

[IpoBeneHre KOCBEHHBIX U3MEPEHUN U
VCCIIEIOBAHUS 3aBUCUMOCTEN
bU3MYEeCKUX BETMYNH TPU U3YUEHUN
AJIEKTPOMATrHUTHBIX KOJIEOAHUM U TIeTei
MIEPEMEHHOTO TOKA.

Omnpenenenre aOCOMOTHRIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3NUECKUX BEJTUNYMUH.
OneHka rpaHuIl MOrpemHOCTEN.
N3ydeHnue ycTporcTBa U IPUHIMUIIA
nercTBus TpaHchopmaropa.
Habmronenne 31eKTpoMarHuTHOTO
pe30oHaHca.

N3ydenune ocuriuiorpaMm
AJIEKTPOMATHUTHBIX KOJICOaHUH.
Pemienune pacu€THbIX 3a1a4 C IBHO
3aJJaHHOU U HESIBHO 3aJIaHHOU
(hU3NIECKOM MOJICIIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyI1 110 TeMe «IIEKTPOMArHUTHBIE
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CHHYCOHMJIAIBHOIO IIEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HaIpsKCHUM.

NneanbHblii TpaHchopmaTop.
[IpousBoacTBo, nepenayva u
NoTpeOJICHHUE ANEKTPUUECKON SHEPTUH.
DKOJIOTHYECKHUE PUCKH

IIPU IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynberypa ricnosib3oBanus
AIEKTPOIHEPTUU B TOBCETHEBHOM
KU3ZHHU.

TexHnuYecKkue yCTpoucTBa 1
TEXHOJIOTUYECKUE MPOLIECCHI:
AIEKTPUYECKUHN 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKa, JTMHUU
aleKTponepeaad

KOJICOAHMS .

Pemenne kauecTBEeHHBIX 3a/a4,
TPEOYIOMUX MPUMEHECHUS 3HAHU I

1o TemMe «JEKTPOMarHUTHbBIC
KoJeOaHHs».

CpaBHEeHHE MEXaHUUECKUX U
AJIEKTPOMATrHUTHBIX KOJICOAHUH.
OOBsiICHEHHE YCTPONCTBA U TIPUHITUTIA
JEHUCTBUS PJICKTPUIECKOTO 3BOHKA,
reHepaTopa epeEMEHHOr0 TOKA, JIMHUMN
aJIeKTpornepeaay.

Onpenenenue yCioBU NPUMEHUMOCTH
MOJIEJIA HJIeaIbHOI0 KOJICOAaTSIHbHOIO
KOHTYpa.

AHanu3 ¥ OlleHKa OCIEICTBUMN
WCIIOJIB30BaHUS PA3IMYHBIX CITIOCOOOB
MIPOU3BOJICTBA JICKTPOIHEPTUU

C MO3UIMHI KOJIOTUUSCKOMN
0€30MacCHOCTH; MPEICTABICHUI

0 paIrMoHaJILHOM IIPUPOIOTI0IH30BAHIHI
(B mporiecce MoAroTOBKY COOOIIEHUH,
BBITIOJTHEHUH TPYIIIOBBIX ITPOCKTOB)

2.3

Mexanunueckue u
AIEKTPOMATHUTHBIE
BOJIHEI

10

MexaHnuecKre BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie u
IPOJI0JIbHBIE BOJIHBL. [lepron, cKkopocTh
pacnupoCTpaHEHHUS U JJIMHA BOJIHBI.
CBoIICTBa MEXaHUYECKUX BOJIH:

HaGmronenue oOpa3oBaHus u
pacipoCTpaHEeHUS MTOTIEPEUHBIX

Y TIPOIOJILHBIX BOJIH, OTPAKEHUS U
npesioMyIeHus, HHTep(epeHIH

U TUPPAKITUT MEXaHUYECKUX BOJIH,
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OTpa)keHue, MpeJIOMIICHHE,
uHTepdepeHus u Audpakiusi.

3ByK. CKOpOCTh 3ByKa. | pOMKOCTB
3ByKa. Beicora ToHa. TemOp 3ByKa.
[ITymoBOE€ 3arpsi3HEHNE OKPYKAKOLIEN
Cpelibl.

DNEKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS
U3IIyYEeHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opuieHTaIus BEKTOPOB

B, E, v B >I€KTPOMArHUTHOI BOJIHE.
CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpaxeHue, MpeIOMIICHHE,
noJisipu3alys, uHTephepeHus u
nudpaxius.

[[Ixana >MEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHre 371eKTPOMAarHUTHBIX BOJTH
B TEXHHUKE U OBITY.

HpI/IHI_[I/IHBI paanroCBA3N U TCIICBUICHUA.

Panuomnokarus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KarOIIEU CPEIBI.

TexHnuYecKHne yCTpOUCTBa U
MIPAKTUYECKOE NPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, pajiap,
pPaguONPUEMHHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBU-neun, yapTpazBykoBas
JWAarHOCTUKA B TEXHUKE U MEAULIUHE

aKyCTUYECKOTO PE30HAaHCa, CBA3U
TPOMKOCTH 3BYKa U BBICOThI TOHA

C aMILTUTYA0OM U 4aCTOTOM KOoJeOaHuH.
HN3yuyeHue CBOMCTB yJIbTPa3BYKa U €ro
MIPYMEHECHMUS.

HccnenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MpEIOMJICHUE, TTOJISIpU3alIus,
nudpaxiys, “tHTEpPEpEHITHS.
OoOHnapy>xeHue uH(ppaKpacHoOro u
yIBTPa(HOIETOBOTO U3ITYUCHUH.
CpaBHEHUE MEXAHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
OnpeneneHue yciaoBU MPUMEHUMOCTH
MOJIEJIN TAPMOHUYECKOW BOJIHBI.
Penienne kaueCcTBEHHBIX 3a/1a4,
TPEOYIOITUX MPUMEHEHUS 3HAHUN

1o Teme «MexaHn4decKue u
AJIEKTPOMArHUTHBIE BOJIHBIY.
N3ydeHune nmapameTpoB 3ByKOBOU
BOJIHBI.

N3ydeHune pacnpocTpaHEHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsiICHEHUE YCTPOWCTBA U MPUHIIUTIA
JEUCTBUS MYy3bIKAJIbHBIX HHCTPYMEHTOB,
panapa, paauonpuéMHIKA, TEIEBUA30PA,
aHTeHHbl, Tenedona, CBU-neun.
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OOBbscHEHUE YIbTPa3BYKOBOM
JMMArHOCTHKHU B TEXHUKE U MEJIUIIMHE.
Hcnons3oBanue IT-Trexnoorui

npu paboTe ¢ TOMOTHUTEILHBIMU
WCTOYHUKAMU WH(OPMAITIH 110 TEME,
WX KPUTUYECKUI aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 1 oIeHKa ITOCICICTBUI
IIYMOBOTO Y 3JIEKTPOMArHuTHOTO
3arpsA3HEHUS OKPYKAIOIIEH cpe/ibl

C MO3UIUHN PKOJIOTUUECKOM
0€301acCHOCTH; MPEICTaBICHUI

0 palMOHAJIBLHOM MPUPOJIONIOIb30BAHUN
(B mporiecce MOArOTOBKH COOOIIECHUH,
BBITIOJTHEHUU TPYIIOBBIX TPOCKTOB)

24

Onrtuka

25

[IpsiMosMHEHOE pacpOCTPAHEHUE

CBETa B OTHOPOJHOM cpene. JIyu cBera.

To4eyHbIN UICTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
ceta. [loctpoenue n3obpakeHuit

B I10cKOM 3epkaie. Chepuueckue
3epKaiia.

[Ipenomnenue cBeTa. 3aKOHBI
MpEeIOMJICHUS CBeTa. AOCOIIOTHBIN
MOKa3aTelb MPEIOMIICHUS.
OTHOCHUTENbHBIN MOKa3aTeh
npesniomieHus. [locTosHCTBO 4acTOThI

Habaronenne onTHYECKUX SIBJICHUH,
MPOBEJICHUE KOCBEHHBIX U3MEPEHU,
HCCJICIOBAHUS 3aBUCUMOCTEH
(bU3UYECKUX BEIMYUH U OTBITOB

10 IPOBEPKE MPEAJIOKEHHON TUIIOTE3BI
MIpY U3YYEHUHM SIBIICHUH TTPEIIOMIICHUS
CBETA Ha rPaHULIC pa3jielia IByX Cpe,
MIPEJIOMIICHHS CBETa B cOOMparonieit u
paccenBarollIei JIMH3aX, BOJTHOBBIX
CBOICTB CBETA.

Hab6nronenue moaHoro BHyTpeHHETO
OTPAXKEHUS, U3YUEHUE MOJCIIH
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CBETa U COOTHOILEHHE JIJIMH BOJIH
IPU NEPEXO0JE MOHOXPOMATUYECKOTO
CBETA Uepe3 IPaHully paszelia IByxX
ONTHYECKUX CPEI.

Xonx nyuen B mpusme. Jlucnepcus ceera.
CnosxHbli cocTaB 0eoro cBera. LIBer.
[TonHOE BHYTpEHHEE OTpaXKEHHUE.
IIpenenpHbIN yroJ nOJIHOTO
BHYTPEHHETO OTPaKCHHS.
Cobuparorye u pacCeuBaONINE JIMH3BI.
Tounkas nuna3a. POKyCHOE PacCTOSAHUE U
ONTUYECKAS CUJIa TOHKOM JIMH3HI.
3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS
TOHKOM c(hepruuecKOil JIMH3BI OT €€
Tr€OMETPUU U OTHOCUTEIBHOTO
NIOKA3aTeNs MPETOMIICHHUS.

dopmyJsia TOHKOM JIMH3BL. Y BEJIMYEHNUE,
JABAEMOE JINH30M.

Xoa Jty4da, TpOoILIEIIEro JINH3Y MO
MIPOU3BOJILHBIM YTJIOM K €€ TJIaBHOM
ontru4eckoun ocu. [loctpoenue
M300paKeHHUI TOUKU U OTpe3Ka MpsMOoi
B COOMpAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

Onrtuueckue npubdopsl. Pazpemmaronias
cnocoOHOCTh. ['11a3 kak onTuyeckas
cucrema.

CBETOBOJIA.
[Tonyuenue uzoOpaxxeHus: B CUCTEME
U3 IUIOCKOTO 3€pKaJia U JINH3BI,

B CUCTEME U3 ABYX JIUH3.
KoHcTpynpoBaHHe TEIECKONUYECKUX
CHUCTEM.

N3ydeHne nouspusanuu cBera,
OTPaXEHHOTO OT MOBEPXHOCTHU
JIURJIEKTPUKA, U3YUYEHHE
uHTEephEPEHIINH JTA3€PHOTO U3ITYUESHUS
Ha JBYX ILIEJIAX.

[Tony4yeHue crieKTpa U3Iy4YeHUs
CBETOJMO/a IIPU MOMOIIIH
TUGPAKIIMOHHON PEIIETKH.

Penienune pacu€THbIX 337124 C SIBHO
3aJJaHHOW U HESBHO 33/IaHHOM
bu3HYecKoil MOJIENbIO

C HCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmy no Teme «ONTHKaY.

Penienune kauecTBEHHBIX 3a/1a4,
TPeOYIOIUX MPUMEHEHUS 3HAaHUN

1o TeMe «ONTUKaY.

[TocTpoeHue u pacuét n300pakeHuM,
CO3/1aBa€MbIX MIOCKUM 3€PKajioM,
TOHKOM JIMH30U.

Onpenenenne ycaoBUil NPUMEHUMOCTH
MOJIEIN TOHKOM JIMH3bI; TPAHUII
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[Ipenenbl npUMEHUMOCTH
F€OMETPUYECKOU ONITHUKHU.

Bonnogas ontuka. UaTepdhepentus
cBera. KorepeHTHbIE HCTOYHUKH.

VY caoBus HaOIOIEHNS MAKCUMYMOB 1
MUHHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX KOT€PEHTHBIX
MCTOYHHUKOB. [IpuMepsI KITacCuIecKux
UHTEPPEPEHIITUOHHBIX CXEM.
Judpakmus cBeta. {udpakimonnas
peméTka. Y CcioBUe HaOIIOCHUS
TJIABHBIX MAKCHUMYMOB TIpH TIaJICHUU
MOHOXPOMaTHYECKOTO CBETa

Ha TU(PPaKIINOHHYIO PEIIETKY.
[Tonstpusanus ceera.

TexHuueckue ycTponucTna u
TEXHOJIOTHYECKHE MPOLIECChI: OUKH,
Jyma, nepuckor, ¢poToanmapar,
MUKPOCKOII, MPOSKIIMOHHBIN anmapar,
MIPOCBETIICHUE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA

MPUMEHUMOCTH T€OMETPUUYECKOMN
OTITHKHU.

OOBsicHeHHE 0COOCHHOCTEH MPOTEKaHUS
ONTUYECKUX SIBJICHUN: HHTEp(DepeHnu,
nudpakIuy, TUCTIEPCHUH, TIOJTHOTO
BHYTPEHHETO OTPaKCHHUSI.

OObsicHEHUE YCTPOUCTBA U TIPUHITUTIA
JEHUCTBUS OYKOB, JIYIIbI, IEPUCKOIIA,
doToamnmapara, MUKPOCKOTIA,
MIPOCKITMOHHOTO ammapara,
Tu(PaKIIMOHHOMN PEMIETKH, BOJJOKOHHON
OTITHKH.

OObsicHEHUE TIPOCBETICHUS ONITHKHU.
PaGoTa B rpynmax mpu o0CyXIeHUN
BOIIPOCOB MEXKIPEIMETHOTO XapaKkTepa
(manpumep, 1o TeMe «CBETOBBIE
SIBJICHUS B TIPUPOJICH)

Hroro no pazneny

60

Pa3znen 3. OcHOBBI ClIENMAJILHOM TEOPUN OTHOCUTEJIBbHOCTH (naJsee - CTO)

3.1

OCHOBBI
CIIELIMAIbBHOU TEOPUH
OTHOCHUTEIILHOCTH

5

I'paHuI1bl MPUMEHUMOCTH KIIACCHYECKON
MexaHuku. [locTynarsl cienuanbHON
TEOPHUH OTHOCUTEIIBHOCTH.
[IpocTpanCTBEHHO-BPEMEHHOM

[TpoBenenre KOCBEHHBIX U3MEPECHUN
VUMITYJIbCA U DHEPTUU PEISTUBUCTCKUX
yactull (1o ¢poTorpadusiMm TPEKOB
3apsSOKEHHBIX YaCTHUI] B MATHUTHOM
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unTepBall. [Ipeobpazosanust JlopeHiia.
YcnoBre NpUYNHHOCTH.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
3ameqyieHue BpEMEHU U COKpaleHue
IUTUHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON
YaCTHULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM
PENATUBUCTCKON YaCTHULIBI. DHEPTUS
TTOKOS.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MPOLIECCHI:

CIIyTHUKOBBIE MPUEMHUKH, YCKOPUTEIIN
3apSKEHHBIX YaCTHI]

noJje).

Ananus u onucanue PU3NIECKUX
SIBJIGHUH C UCTIOJIb30BAaHUEM TOCTYJIATOB
CIIeUATbHON TEOPUU OTHOCUTEIHLHOCTH.
OOBsicHEHUE NPHUHIIMIA TIEUCTBUS
CIYTHUKOBBIX TPUEMHUKOB,
YCKOPHUTENEN 3aPsKEHHBIX YaCTHIL

Hroro no pazneny 5
Paznen 4. KantoBas pusuka
4.1 Kopnyckynspao- 15 PaBHOBECHOE TEIIOBOE U3IIyUYECHUE [IpoBeneHne KOCBEHHBIX U3MEPEHHU,

BOJIHOBOM AyaJIn3M

(n3myueHre abCOMOTHO YEPHOTO TETA).
3akoH cMmenieHus: Buna. ['unoresa
[Inanka o KBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
dotorddext. Onbitl A.I'. CToneTona.
3akonsl pororddexra. YpaBHeHHE
Oiinmreina 1 Gororddexra.
«KpacHas rpanuna» porodddexra.
JlaBneHue cBeTa (B 4aCTHOCTH,
JIaBJICHUE CBeTa Ha aOCOIOTHO

WCCIIEIOBAHUS 3aBUCUMOCTEN MEXKITy
bu3NYeCKUMHU BeTUINHAMU

npu nu3ydeHuu sieneHus hotodrddexra.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MepeHu PU3NUECKUX BEITUYMH.
OueHka rpaHui] NOrPEeIIHOCTEN.
Pemenune pacu€THBIX 3a7a4 C ABHO
3aJIaHHOM U HESIBHO 3aJIaHHOM
(bU3nYECKOM MOJICIIbIO
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MTOTJIOTIAFOIIYIO U @OCOIFOTHO
OTPAKAIOITYIO TOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BomnnoBeie cBoicTBa yacTtull. BoHEBI
ne bpouna. Jlnmua BosHb! Ae bpoitns u
pasmepsl 001aCTH JTOKATU3AIMH
JBUKYIIENCA YaCTULBI.
KopryckyisspHO-BOITHOBOM JyaJIU3M.

Judpakiys 31eKTPOHOB Ha KpUCTaJlIax.

Crenurika u3aMepeHuii B MUKpOMUDE.
CooTHOLIEHUST HEOTPEAEIEHHOCTEN
['eitzenOepra.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHE MTPOLIECCHI:
CHEKTPOMETP, GOTOIIIEMEHT,
¢doToaTUMK, TYHHETbHBI MUKPOCKOTI,
CoJIHEeYHast OaTapesi, CBETOIUO

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 KBaHTOBBIX IPOLIECCOB

C HCIOJIb30BAHHEM YpPaBHEHUS
Onnmrerina A potorddekra,
MIPUHLIMIIA COOTHOUICHUH
Heonpenenénnoctu I'eiizendepra.
OObsicHEHUE MPUHLINIIA ACHCTBUS
CIIEKTpOMETPa, (HOTOIIEMEHTA,
dboToaTuMKa, TYHHEILHOTO
MHUKPOCKOIIa, COJTHEYHOM OaTapew,
CBETOIMOA.

Hcnons3zoBanue IT-rexnonornii

pyu padoTe C TOMOJIHUTEIbHBIMU
MCTOYHUKAMU UH(OPMAITIH 110 TEME,
X KPUTHUYECKUM aHAJIN3 U OL[CHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OnbITHI O UCCIEIOBAHUIO CTPOCHUS
aroma. [Imanerapnas mozens aroma
Peszepdopna.

[Toctrynartsl bopa. U3nyuenue u

OrmpeneneHre UIMHBI BOJTHBI JIA3EPHOTO
U3JTy4CHUSI.

Habmonenue nuHeiiuaThiX CIEKTPOB.
HccnenoBanue CieKTpa pa3pexeHHOTO
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norjoieHrue (GOTOHOB IIPU MEePEXoie
aToMa C OJTHOTO YPOBHsI SJHEPTUH

Ha ApYrou.

Buael cnektpoB. CriekTp ypoBHEM
SHEPruM aToMa BOAOPOJA.
CrnoHTaHHOE U BBIHYXKJIECHHOE
u3iy4yeHue csera. Jlasep.
TexHnuYecKHne yCTpoucCTBa 1
TEXHOJIOTUYECKHUE ITPOLIECCHI:
CIIEKTPaAJIbHBIN aHAIN3 (CIIEKTPOCKOI),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED

aTOMapHOTO BOJAOPOJAA U U3MEPEHNE
nocTossHHON PunGepra.

N3yuenue yCcTporCcTBA U JEUCTBUSA
CYETYMKA MOHU3UPYIOIIUX YACTHII.
Ornpenenenre yclioBUi MPUMEHUMOCTH
Mojenu atoma Pezepdopa.
OObsicHEeHNE TIPUHITUIA TCHCTBUS
CIIEKTPOCKOIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

AHanu3 KBaHTOBBIX MPOIIECCOB

Ha OCHOBE NIEPBOT0 U BTOPOTO
noctynaros bopa

4.3

dusznuka aTOMHOTO
sapa u
AIIEMEHTAPHBIX
JaCTHI]

Hyxnonnas moaens sapa ['eizenbepra—
NBanenko. 3apsn siapa. MaccoBoe
yucio aapa. N30Tormsl.
PamnoaktuBHOCTh. Anb(ha-pacna.
DJIeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnaz. I'amma-usiyyeHue.

3aKOH paAuOaKTUBHOTO pacraja.
PannoakTuBHBIE H30TONBI B IPUPOJE.
CBoiicTBa HOHU3HPYIOUIETO U3TYYEHUS.
Binusinue pagnoakTMBHOCTH Ha KUBbBIS
opranu3mbl. EctecTBeHHBIN POoH
n3nydenus. Jlosumerpus.

DHeprus CBsI3U HYKJIOHOB B SIAPE.
Anepnsie cwibl. JledhekT Macchl sapa.

S nepHbie peakuuu. Jlenenve u CUHTES

[IpoBenenne nsmepeHun
panroakTUBHOTO (poHa

C UCIIOJIb30BAHUEM J03UMETpa U
UCCIIEIOBaHHE TPEKOB YaCTHUI]

(o rotoBbIM oTOoTrpadusim).
N3ydenue nornoiieHus 6eTa-4acTuly
ATFOMUHHEM.

Omnpenenenue yciaoBH IPUMEHUMOCTH
MOJIEJIM aTOMHOTO SI7pa.

AHanu3 ¥ OMUCaHue AIEPHBIX PEaKIUii
C WCIIOJIb30BAaHUEM TIOHATHUN MacCOBOE
YHCIIO U 3apsi Apa, SHEPTHUS CBS3U
sapa, 3aKOHOB COXpaHEHUs 3apsja,
MacCOBOI'0 YHCJIa U SHEPTHH B STEPHBIX
peaxusix, 3aKoHa pagJu0aKTUBHOTO
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snep. SAnepusie peaktopsl. [IpoGaeMbl
YIIPaBJISIEMOr0 TEPMOSIICPHOTO CHHTE3A.
DKOJIOTHYECKHE aCIIEKThI Pa3BUTHUS
AIEPHON SHEPrETUKH.

MeToabl perucTpalyi U UCCICI0BAHUS
AJIEMEHTAPHBIX YACTHLI.
OyHIaMEHTAIbHbBIE B3aUMOJAECHCTBUA.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBnenne o CTaHaapTHOMN
Mojiesid. KBapk-TiIrt0OHHAst MOJIENb
aZpOHOB.

®dusuka 3a npeaenamu CrangapTHOU
Mozenu. TémHas MaTepusi U TEMHAs
DHEPIUsl.

EnunctBO husnueckoit KapTUHBI MUPA.
TexHuyeckue ycTponucTsa u
TEXHOJIOTUYECKHUE TTPOLECCHI: JOZUMETP,
KaMmepa BuiibCcoHa, siaepHbIid peakTop,
TEPMOSJIEPHBIN PeakTop, aTOMHAas
O6oM0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacnaza.

OObsicCHEHUE MPUHLINIIA ACHCTBUS
NO3AMETpA, KaMepbl BuibcoHa,
SJIEPHOTO pPEeaKTOpa, TEPMOSIECPHOTO
peakTopa, aTOMHOW O0MOBI, MAaTHUTHO-
PE30HaHCHOM TOMOrpaduu.

AHanu3 1 OLEHKA BIUSHUS
PaOAKTUBHOCTH Ha JKUBBIC
OpraHU3MBbl, a TAK)KE MOCJIEICTBUM
Pa3BUTHS SACPHON SHEPTETUKU

C ITO3ULUN 3KOJIOTHYECKOU
0e30MacHOCTH; MPEICTaBICHUI

0 PalMOHAILHOM MPUPOJIONI0JI30BAHUHU
(B mporrecce MoArOTOBKH COOOIICHUH,
BBITIOJTHCHUS TPYIIIIOBBIX ITPOCKTOR)

Hroro no pazneny

25

Pa3znen 5. DjemMeHTBI aCTPOH

OMUH U aCTPOPUUKHU

5.1

DNeMEeHThI
aCTPOHOMUU U
acTpopU3UKH

12

Dtarbl pa3BUTHS aCTPOHOMUMU.
[IpukagHOE€ 1 MUPOBO33PEHYECKOE
3HaYeHHUe acTpoHOMHUU. [[puMeHuMOCTh
3aKOHOB (PU3UKH JJI1 OO BSICHECHUS

Habmonenue 38E31H0T0 HEba
HEBOOPYKEHHBIM IJ1a30M

C UCII0JIb30BAHUEM KOMIIBIOTEPHBIX
IIPUJIOKEHUM T ONIPEACIICHUS
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MIPUPOBI KOCMHYECKIX 0OHEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienopanuii. CoBpeMEHHbIE
OITHYECKHUE TSIICCKOIIBI,
PaaruoTEIECKOITbI, BHEAaTMOC(hepHast
ACTPOHOMMUSL.

Bup 3B€3nHoro Heba. Co3Be3nus, spKue
3BE3MbI, IUIAHETHI, X BUAUMOC
JIBIDKCHHE.

ConHeuHas cucTeMa.

Comnnne. ConHeyHas aKTUBHOCTb.
Ncrounnk sHeprun ConHIa v 3BE3]1.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma «CIEeKTPaJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3/IbI TTTaBHOM
MOCJICOBATEIILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIS 3BE3 T
IJIaBHOM IIOCJIE€I0BATEIbHOCTH.
BuyTtpenHee ctpoeHue 3BE3.
CoBpeMEHHBIE NPEICTABICHUS

O MPOUCXOKICHUU 1 3BOJIIOIUKM CoHIIA
1 3BE3J1. DTallbl )KU3HU 3BE3.
Miteunsiii [TyTe — Hama ["anakTuka.
[Tonoxenue n aemxenue CoiHIa

B I'anakTuke. THUITBI raakTHK.
Papuoranaktuku u kBa3apel. UEpHbIe
JIBIPBI B sJIpax rajlakTHK.

10JIO’KEHUS HeOECHBIX 00BEKTOB

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

HaGmronenue B reneckon JIyHbl, T1aHeT,
TYMaHHOCTEW U 3BE3IHBIX CKOIUICHUM.
YyacTtue B IMCKYCCUU O POJIH
aCTPOHOMHH B COBPEMEHHOM KAPTHUHE
MHPA, B TPAKTUUECKOHN TEATEITLHOCTH
YeJIoBeKa U allbHEIIeM Hay4qHO-
TEXHUYECKOM Pa3BUTHH.

IToaroroska cooOIIEHUN O METOAAX
MOJTYYEHHS] HAYYHBIX aCTPOHOMUYECKUX
3HAHWUH, OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUH.

[IpumeHeHne 0CHOBOIOIAraroIUX
ACTPOHOMMYECKUX MOHATHUH, 3aKOHOB U
TEOPHUH ISl aHAIN3a U OOBSICHCHHS
(bU3UYECKUX TIPOIIECCOB, MPOUCXOISAIINX
B 3BE3/1aX, B 3BE3JIHBIX CUCTEMAX,

B MEKTAIAKTUYECKOU CpEie, IBUKCHUS
HEeOECHBIX TEJI, DBOJIOIMH 3BE3]T U
Bcenennoi

74




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

Bcenennas. Paciiupenne Beenennou.
3akon Xab06ma. Pazberanue rajgakTuk.
Teopus bosbioro B3psiBa. PenukroBoe
M3IIy4YEHUE.

MacmrabHas ctpykrypa BeenenHoit.
MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUHN

Hroro no pazneny

12

Paznen 6. @usznuecknii NPAKTHKYM

6.1 DusnuecKuit 16 CniocoOb1 u3MepeHust PU3nIecKux [IpoBeneHrne KOCBEHHBIX U3MEPEHU,
MPaKTUKYM BEJIMYUH C MCTIOJIH30BAHIEM WCCJICIOBAHUM 3aBUCUMOCTEN

aHAJIOrOBBIX U IIU(POBBIX (bu3MYeCcKUX BEJIIMYMH, IPOBEPKA
HU3MEPUTEIHLHBIX TPUOOPOB U MPEIIOKEHHBIX TUTIOTE3 (BBIOOD
KOMITHIOTEPHBIX TATYUKOBBIX CHCTEM. U3 paboT, OMMCAHHBIX B TEMATUYCCKUX
AOCOJIIOTHBIE U OTHOCUTEIBHBIE pasnenax «Y4eHHIEeCKU IKCIIEPUMEHT,
HOTPEUIHOCTH U3MepeHuil pusnueckux | JabopaTopHbie pabOTHI, MPAKTHKYM)
BesiyuH. O1eHKa IpaHull
ITOTPELUIHOCTEN

Hroro no pazaeny 16

Paznen 7. O6o0mariee mnoBTopeHune

7.1 Cucremaruzaius u 15 O0001IeHNE U CHCTEMATA3ALIH VYyacTtue B TUCKyccur O pot (PU3UKH U

000011EeHE
PEAMETHOTO
COJIEp’KaHus U OIIbITa
NEeATEIbHOCTH,
pUOOPETEHHOTO
IpU U3YYEHUHU Kypca

COJIep KaHMs pa3AeiioB Kypca
«Mexanukay, «MonekynsapHas pu3nka
U TEPMOJMHAMHUKAY,
«QnekrponuHamukay, «Konebanus u
BOJIHBD?Y, «OCHOBBI CIIELIMAJIBHON TEOPUHU
OTHOCUTEIBHOCTH», «KBaHTOBas

aACTPOHOMMH B Pa3IMYHBIX cepax
JIEITEIbHOCTH YEJIOBEKA.
[ToaroroBka cooOILEHNI O MECTE
(bu3HYeCcKO KapTHHBI MUpPa B PSIIY
COBPEMEHHBIX MTPECTABICHUM

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

buzuku 10-11
KJIaCCOB

¢busuKa», « AEMEHThl ACTPOHOMUU U
acTpou3uKm.

Ponb ¢pusuku u actpoHOMHUH

B YKOHOMHUYECKOM, TEXHOJIOTUYSCKOM,
COITMAJILHOM U ATUYECKOU cepax
NEATEIIbHOCTH YEJI0OBEKA, POJIb U MECTO
(Y3UKY ¥ aCTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYCHHE
OIMCATEIbHOM, CUCTEMATU3UPYIOLLEH,
O0OBSICHUTEIILHON 1 MTPOTHOCTHUYECKOMN
dbyHKIUH QU3NUEeCKOr TeOpru, poJib
buzndeckoit Teopuu B GOPMUPOBAHUA
MpeCTaBICHUH 0 GU3NYECKON KapTUHE
MHpPa, MECTO (PU3UIECKOIN KapTHUHBI
MHpa B 0011eM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTAaBICHUI
O MpUpoJIe

Brinmonnenue yueOHbIX 3aaHui,
JEMOHCTPUPYIOLIUX OCBOCHUE
OCHOBHBIX MOHITHH, (PU3MUECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3HUKU
10-11 xmaccos

Hroro no pazneny 15

PesepBHOE Bpems 10

OBILIEE KOJIMYECTBO 170
YACOB 110 ITPOT'PAMME
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