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OenepanpHas paboudass mporpamma 1o ydyeOHoMy npeamety «Duszukay
(yrnyOnéHHplli ypoBeHb) (mpeameTHas o6yiacTh «EcTecTBeHHO-HAy4HBIE MPEAMETHI)
BKJIIOYAET MOSICHUTEIBHYIO 3alUCKY, COJIepKaHue 00yUeHHUs, TUIaHUPYyEMbIE Pe3yIbTaThl
OCBOEHHMSI MPOrPaMMBbI 10 (PU3UKE, TEMATUYECKOE TIAaHUPOBAHHUE.

[TosicHuTenbHAS 3aMMCKa OTpaXkaeT OOIIKe LEeTH U 3a1a4l (PU3HKHU, XapaKTEPUCTUKY
MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ M3yUeHHUI0 00YyYarolIMMHCS, MECTO B CTPYKType
y4eOHOro IUlaHa, a Takke TMOJAXOJbl K OTOOpY colepKaHHus, K OIpEAesICHUIO
IJIAaHUPYEMBIX pe3yJIbTaTOB.

Copepxanne  OOy4YeHHs] pPACKpbhIBAaeT COJEpXKaTelbHbIEe JIUHUU, KOTOpPbIE
npearaTcs Ay 00A3aTebHOTO M3YUYEHHUS B KaXKIOM KJIacce Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHwMs.

[Inanupyembie pe3yibTaThl OCBOCHHS MPOTpaMMbl MO (PHU3MKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeJMETHBIC PE3yJIbTaThl 3a BECh IMEpuoja OOydeHHUs Ha YpOBHE
cpemHero oOmiero o0pa3oBaHMs, a TakXKe MPEAMETHBIE AOCTHKEHUs O0ydaromerocs
3a KaXJIbIil TOJ] OOy4EHHS.

IMNOACHUTEJIBHAA 3AIIMCKA

[IporpamMma no ¢u3uke Ha ypoBHE CpelHEero odiero oOpa3zoBaHus pa3paboTaHa
HAa OCHOBE TMOJOXKEHHA M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOMN
oOpazoBaTenbHOM mporpammel, npeacTaBieHHbIx B @I'OC COO, a Takxke ¢ y4y€Ttom
benepanbHOl paboueli mporpaMMbl BocniuTanus U KoHIenimm npenogaBaHus yueoOHOro
npenmeta «Pusmka» B 00pa3oBaTeNbHBIX opraHuzammsx Poccuiickoit deneparuu,
peanu3yronmMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

[Iporpamma mo ¢u3uke ompenenser 00sA3aTelIbHOE MPEIMETHOE COJAECpIKAHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIbHOCTh HW3YYEHUsT TEM U Pa3JesioB
y4eOHOTO TpeaIMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPUTIPEAMETHBIX CBS3CH, JTOTUKA
y4eOHOro mpoliecca, BO3paCcTHbIX 0coOeHHOCTeN o0yyatomuxcs. [Iporpamma no gusuke
AT MpeICTaBIIEHUE O LENAX, COAep>KaHnu, OOIel CTpaTeruu 00y4eHus, BOCIIUTAHUS U
pa3BUTHs O00y4YarOIIMXCA CpeACTBaMU yueOHoro npeamera «dusukay Ha yriayOaéHHOM
YPOBHE.

N3yuenue xkypca Gpu3uku yrayOJE€HHOTO YPOBHS MO3BOJISIET PEAM30BaTh 3aauM
npoecCHOHATLHON OPUEHTAIIMH, HAMPABICHO HA CO3/IaHWE YCIOBHM JJIS MPOSBICHUS
CBOMX WHTEIUICKTyJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIhIM OOydYaroIIMMCs,
KOTOpbIE  HEOOXOIWMMBI IS  TPOJOJDKCHHMS  O0pa3oBaHUST B OpraHU3AIMAIX
npodeCCUOHAIHBOTO ~ O0pa3oBaHUA MO  Pa3IUYHBIM  (U3UKO-TEXHUUECKUM U
WHXCHEPHBIM CIICIIHATEHOCTSIM.

B nporpamme mno ¢usuke omnpeaensroTcs IUTAaHUPYEMbIE pPe3yJIbTaThl OCBOCHHS
Kypca (GU3MKM Ha YpOBHE CcpefaHero ooOmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, TpeAMETHBIE (Ha yriyonéHHOM ypoBHE). HayuHo-MeToqomornueckon
OCHOBOM J17151 pa3paboTKu TpeOOBaHUI K TUYHOCTHBIM, METAITPEIMETHBIM U TIPEIMETHBIM



pe3yibpTaTaM O0y4arolMUXCs, OCBOMBIIMX MPOrpaMMmy Mo (pU3MKe Ha YpOBHE CPEIIHEro
oOmiero oOpa3oBaHHs Ha YIIIyOJIEHHOM YPOBHE, SIBISETCS CHCTEMHO-/EATEIbHOCTHBIN
MOJIXO/I.

[IporpamMma o ¢pu3KKe BKIIOYALT:

IUTAHUPYEMBIE Pe3yIbTaThl OCBOEHHS Kypca PU3UKU Ha YIIIyOJIEHHOM YPOBHE, B TOM
YuCIIe MIPEAMETHBIC PE3YJIbTATHI IO F0jIaM 00YUYEHUS;

coJiepkaHue yueoHoro npeamera «Du3nkay mo rogam oOydeHHUs;

TEMaTUYECKOE TUTAHUPOBAHUE IO T01aM O0yUEHHS.

[Iporpamma no pu3uke UMEeT IPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BaHA
YUUTEISIMHU (PU3UKU I COCTABIICHUSI CBOMX Pa0OUUX MPOTPAMM.

[Iporpamma mo (u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUUTENEeH U
IPENOCTABIISIET BO3MOKHOCTH JUISl peAIM3alMi Pa3IMYHbIX METOJAMYECKUX MOIX0I0B
K IpernojaBaHui0 (PU3MKM Ha yriayOJIEHHOM YPOBHE IPHU YCIOBHUM COXPaHEHMS
00s3aTENIbHON YaCTH COJIEp KaHUs Kypca.

®du3nka Kak Hayka o HaubOosee oOLIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KaUeCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYUIECTBEHHBIH BKJaJ B CHUCTEMY 3HAHUU
00 okpyxatomiemM wMupe. LlkonbHbIE Kypc QU3HUKM — CHUCTEMOOOpa3yroIuid
JUIS €CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB, MOCKOJIBKY (PU3HMUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SABJICHMI, HM3y4yaeMbIX XHUMHEH, Ouosorueu, Qpuznueckou
reorpadueil U actpoHomuen. Vcronbp30BaHUEe U AKTUBHOE NPUMEHEHHE (PU3NYECKUX
3HAHUU OMPEACIIUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUI B cdhepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHHMS KOCMOCA, IIOJIyYEHUS HOBBIX MAaTepHaJIOB
C 3aJJaHHBIMU CcBOMCTBaMHU. 3yuenue pu3uku BHOCUT OCHOBHOM BKJIaa B POPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM  KapTUHBI MHUpa  oOywaromierocs, B  (QopMuUpoBaHUE
YMEHUM OPUMEHATh HAy4YHBIH METOJ MO3HAHUS IPHU BHIIOJHEHUH HMHU Y4YeOHBIX
HUCCJIEIOBAHU.

B ocHOBY Kypca (pu3MKH Ha ypOBHE CpeHEro o0IIero oopa3oBaHus MOJIOKEH Pl
U7ei, KOTOPbIE MOXKHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOCHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3leloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoesa zenepanuzayuu. B cooTBETCTBUYU ¢ HEW MaTepHuas Kypca GU3NKU 00bETUHEH
BOKpYI (u3nueckux teopuil. Bemymmm B Kypce sBisgercss (HOpMHPOBAHUE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. FEE peanuzanus nOpeAnoiaraéT HUCMNOJb30BaAHUE
IYMaHUTApHOTO MOTEHLMaNa (PU3NYECKON HAYKH, OCMBICJICHHE CBSI3U PA3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoen npuxnaonon nanpagnennocmu. Kypc ¢usuku yriayOia€HHOrO ypoBHS
npeanojaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKMX W TEXHOJOTMYECKHX
MPUJIOKEHUN M3YYEHHBIX TEOPUN U 3aKOHOB. [Ipn 3TOM paccMarpuBarOTCs Ha ypOBHE
OOLIMX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPONCTBA, M TEXHOJIOTHU.



Hoesn rxkonocuzayuu peannsyercs IOCPEACTBOM BBEICHUS 3JIEMEHTOB COJICPXKAHMS,
MOCBSAMIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI
C pa3BUTHEM TEXHHUKHU M TEXHOJIOTHM, a Takxke 0OCYX IEHUsS MpoOJeM parMoHAIBHOTO
TIPUPOOTIOIB30BAHUS U SKOJIOTUUECKON OC30TTaCHOCTH.

OcBoeHune cojiepkaHus TPOrpaMMbl MO (PHU3MKE JOMKHO OBITH TOCTPOCHO
Ha TPUHIUIIAX CHUCTEMHO-IEATEIbHOCTHOTO Toaxonaa. (s dwusmku peanmzamus 3THX
IPUHIIMIIOB 0a3upyeTcsi Ha HCIOIb30BAHUU CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHcTBYIOMIEro (hakTopa yuebHoro mpouecca. s yriyOoi€HHOro ypoBHS —
9TO CHCTEMa CaMOCTOATEIHLHOTO YUYEHHYECKOTO DJKCIIEPUMEHTA, BKIIOYAIOIIETO
(bpoHTaNbHBIE YUSHUYECKHUE OIBITHI MPU W3YUYEHUH HOBOTO Marepuana, J1abopaTOpHbBIE
paboTel W paboThl TpakTUKyma. [Ipu 3TOM BO3MOXHBI JBa CIOCO0a peaTu3amuu
bu3nYecKoro npakTuKyma. B mepBom ciiydae NMpakTUKyM MPOBOAMUTCS JUOO B KOHIIE
10 1 11 kiaccoB, 10O MOCIe IEPBOTO U BTOPOTO MOJYTOANN B KaXkKJIOM U3 ITUX KIIACCOB.
BTtopoii criocob — 3To uHTErpaius padoT NpakTUKyMa B CUCTEMY J1aOOpaTOPHBIX padoT,
KOTOpPBIC MPOBOJSATCS B Mpoliecce u3ydeHus pasaena (temsl). [Ipu sTom nox padoramu
MpPaKTUKyMa IMOHUMAETCS CaMOCTOSITEIBbHOE MCCIEOBAaHUE, KOTOPOE IMPOBOJUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOTO BUa 0€3 MOMIaroBoi HHCTPYKITUH.

B mporpamme no ¢gusuke cucreMa yU4eHHYECKOTrO IKCIEPUMEHTA, JabopaTOpHBIX
paboT M MpakTHKyMma TPEICTaBlICHA €IWHBIM TepedHeM. BuiOOp TemaTwKy IS ITHX
BUJIOB  YYCHHUYECKMX  MPAKTHUYECKHX  pabOT  OCYIIECTBISCTCS  YYaCTHUKAMU
00pa30BaTEIBLHOTO MPOIECCa UCXOAS U3 OCOOCHHOCTEH MOYPOUYHOTO TUIAHUPOBAHUS U
ocHaieHus kabunera ¢uszuku. [Ipu 3ToM obGecnieunBaeTcsi OBJIaJIeHUE 00yYarOIIMMUCS
YMEHUSMH TIPOBOUTH MPSMbIE U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
(bU3UYEeCKUX BEIMYUH M TIOCTAHOBKY OITBITOB TI0 TPOBEPKE MPE/IJIOKEHHBIX THIIOTE3.

bonbioe BHUMaHWE yAENsSeTCS PEIICHUIO PAacYETHBIX M KAYSCTBEHHBIX 3ajad.
[Ipu sTOM ISt pacu€THBIX 3a7a4 MPUOPUTETOM SBJISFOTCS 3a/Ja4d C SBHO 3aJaHHOU U
HESIBHO 33JJaHHON (PU3NYECKOI MOJIEIIBIO, TO3BOJISIFOIITUE PUMEHSATh U3YyUEHHBIE 3aKOHbBI
U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeiia Kypca, TaKk W WHTETPUPYS MPUMCHEHUE
3HAHWU U3 pa3HBIX pa3enoB. [ KadeCTBEHHBIX 3a/1a4 TIPUOPHUTETOM SIBIISIFOTCS 3aJaHUS
Ha OOBSICHEHHE/NpeICcKa3aHue NPOTEKaHUs (PU3NYECKUX SIBJICHUHA U MPOIIECCOB
B OKpYXalIleh >XU3HH, TpeOyromue BbIOOpa (U3UYSCKOW MOJENH IS CHUTYalluH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusimu @I'OC COO k MaTepHalIbHO-TEXHUUYECKOMY
oOecreyeHunto y4yeOHoro npoiiecca Kypc QU3uku yriayOoaéHHOTo YpOBHS Ha ypOBHE
cpenHero oo1ero oOpa3oBaHUs TOJDKEH U3YYaThCs B YCIOBUSAX MPEIMETHOTO KaOMHETA.
B kabunere ¢usuku 10DKHO OBITH HEOOXOoauMoe J1abopaTopHOE OO0OpyAOBaHHE
JUISL BBITIOJTHEHUS YKa3aHHBIX B TporpaMme 10 (U3MKE YYEHWYECKHUX OIIBITOB,
J1a00paTOPHBIX padOT U padbOT MPAKTUKYMa, a TAKKE IEMOHCTPAILIMOHHOE 000PY1I0BaHUE.
JleMoHCTpaliMOHHOE 000pyI0BaHUE (POPMUPYETCSI B COOTBETCTBUU C IPUHIIUIIOM
MUHHUMAJIBHOH  JOCTaTOYHOCTH M  OOECMeYMBaeT TIOCTAHOBKY IEPEYMCICHHBIX
B mporpamMme 1o (pU3MKe KIFOUEBBIX JIEMOHCTPAIUNA JJIS MCCIIENOBAHUS HU3Y4YaeMbIX



SIBJICHUI U TPOIIECCOB, SMIUPUUECKUX U (PYyHIAMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHECHUM.

JlabopatopHoe o00OpyIOBaHHME I YUYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopmupyeTCcs B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCS B pacUETe OJHOIO
KOMIUIEKTa Ha JByX oOOydJaromuxcs. TemaTuyeckue KOMIUIEKThI JIaDOpaTOPHOIO
000pyAOBaHMUSI JOJIKHBI OBITH IIOCTPOEHBI HA KOMILIEKCHOM KCIIOJIb30BaHUN aHAJIOTOBBIX
U UU(poBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTENbHBIX CHUCTEM B BHU/JIE
1 pOBLIX T1a00paTOPHUH.

OCHOBHBIMH LIENISIMA  M3y4YeHUs (PU3MKKM B 0OmEeM o0oOpa30BaHUU SBISIOTCS:

dbopMHupOBaHrE WHTEpPECa M CTPEMJICHHUS OOYYarOMMXCS K HAYYHOMY HM3yUYCHHUIO

IPUPOBI, PA3BUTHUE UX UHTEIJUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUNH O HAy4YHOM METOJAE MO3HaHUS W (POPMUPOBAHUE
MCCJIEI0BATENIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjibTaTa HU3YYCHHUS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTATBHBIX 3aKOHOB (DHM3HKH;

dbopmMupoBaHUe yMEHUW OOBICHATH SBJICHHUS C MCIOJIB30BAHUEM (PU3UUECKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UKA [ Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTH;

pa3BUTHE TMPECTABICHUNH O BO3MOXHBIX cepax Oyaymien npodeccuoHaIbHON
NEATEIIbHOCTH, CBSI3AHHBIX C (PM3UKOM, MOATOTOBKA K JAJIbHEHIIIEMY O0OYYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHrne STUX TIiesie  o0ecreyuBaeTcs pelieHUEM  CIeAYIOIMUX  3ajad
B IIpoliecce M3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs:

npUOOpPETeHHEe CUCTEMbl 3HaHUM 00 oO0mux (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSX, BKIIOUAS MEXAHUKY, MOJICKYJSIPHYIO (PU3HKY, DJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI acCTPOPHU3UKH;

dbopMHpOBaHWE YMEHHA TPUMEHSATH TCOPETUYCCKUE 3HAHWUS ISl OOBSICHCHUS
bu3MYeCKuX SBICHUNW B TPUPOJE U IS TPUHATUS TPAKTUYECKUX PEIICHUMN
B IIOBCEHEBHOM KU3HU;

OCBOCHHE CIOCOOOB PEIICHMs PA3IMYHBIX 33/lad C SBHO 3aJaHHON (hHU3UYECKOU
MOJIEJIbIO, 33724, MOIPa3yMEBAIONIUX CAMOCTOSTEIHLHOE CO3/laHne (PU3NIECKO MOIeNH,
aJIcKBaTHOM yCJIOBUSIM 3a7la4H, B TOM YMCJIC 3a7]a4 MH)XECHEPHOTO XapaKTepa;

MOHUMaHue (GU3UIECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(bU3NYECKUX AKCIEPUMEHTOB, aHalli3a U MHTEpHpeTaruu UHOOpMaLUK, ONpeacIeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yJibTaTa;

CO3/IaHUE YCJIOBUU ISl Pa3BUTHS YMEHUH MPOEKTHO-UCCIEAOBATEIHCKOM,
TBOPYECKOU JICATECIIHLHOCTH;

pa3BuTHE MHTEpeca K cdepaM MNpodhecCHOHAIBHON AEATEILHOCTH, CBSI3aHHOM
C (PUBHKOA.



B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO yrinyOiaEHHbIN ypPOBEHb W3YUCHHS
yueOHoro npeamera «Pu3nkay Ha ypOBHE CPEHEro OOIIEro 00pa3oBaHusl BRIOUpAETCs
OOy4YaroIMMUCS, UIAHUPYIONIMMHU MPOAOHKEHUE 00pa30oBaHUsl MO CIHENUATBLHOCTIM
(U3UKO-TEeXHUYECKOTO TTPOQHIIS.

OO01iee 4MCIIO YacoB, PEKOMEHJIOBAHHBIX A M3y4yeHHUs (U3UKHU (YrIyOJIeHHBIN
ypoBenb) — 340 gacoB: B 10 kmacce — 170 gacoB (5 gacoB B Henmemio), B 11 kmacce —
170 gacos (5 yacoB B HeZIEIO).

[IpensiaraemMelil B mporpamme 1o (pu3nkKe nepeyeHb J1a00paTOPHBIX U IPAKTUYECKUX
paboT SABIsIETCA PEKOMEHAOBAHHBIM, YUUTENb JIeTAeT BHIOOP NMPOBEICHUS J1a00paTOPHBIX
paloT U OMBITOB C YYETOM HHIMBUIYATbHBIX OCOOCHHOCTEH 00yJarommxcsl.

B mnporpamMMe mno (¢u3MKe KaxXIOro Kiacca IpeasiaraeTcsi pe3epB BpPEMEHHU,
OTBOAMMBIN Ha BapHATHBHYIO YacCTh MPOrPaMMBI, COAEpKaHUE KOTOPOH (opMupyercs
ydacTHUKaMu 00pa3zoBaTeslbHOrO mpouecca. Jlobas pabGouas mnporpamma J10JDKHA
MOJTHOCTBHIO BKJIIOYATH B Ce0sI coAepKaHue JaHHOW MPOrpaMMBI 10 (pU3HUKE.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pasznen 1. Hayunblii MeTO O3HAHMS NPUPOABI
®dusuka — pyHIaMeHTalbHas Hayka o nmpupoje. HayuHslil MeTo HO3HAHUS U
METO/Ibl UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUH.
DKCIepUMEHT U Teopust B Ipolecce No3HaHus mpupoxasl. HaOmogenue wu
HKCIIEPUMEHT B (PU3HKE.
CnocoObl  u3MmepeHus (U3UYECKUX BEIMYMH (aHAJIOrOBbIE W ITU(POBBIC
U3MEpHUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).
[TorpemnocTy n3mMepeHuil GU3NYECKUX BETUUHH (AOCOIMIOTHASI U OTHOCUTEIIbHAS).
MopenupoBanue (U3MYECKUX SBJICHUA M MPOLECCOB (MarepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, UACANbHAS KUJIKOCTb, MJICaJbHBIA ra3, TOUCUHBINA 3apsn).
['unote3a. PU3NYECKHI 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. PU3HUeCcKas TEOPUsL.
Ponp u mecto ¢puzuku B HOpMHUPOBAHUM COBPEMEHHON HAay4HOH KapTHHBI MUpA,
B IIPAKTUYECKOH AECATEIBHOCTH JOJEH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMUKYM

N3mepenune cuiibl TOKa M HAPSKEHUS B LEIU [OCTOSTHHOTO TOKA IIPU ITOMOILA
aHaAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HakoMcTBO ¢ uu(poBoi naboparopuedt mo ¢usuke. IIpumepsl u3MepeHUs
(bU3NYECKUX BEJIMUUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pasznea 2. MexaHuka
Tema 1. Kunemamuka

Mexanunueckoe ApmkeHrue. OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBMKEHUS. CrucTeMa
OTCUETA.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKH.

Pannyc-BexkTop MatepuanbHOM TOYKH, €r0 MPOEKIUH HA OCU CUCTEMBI KOOPJUHAT.

Tpaekropusi.

[Tepemenienue, CKOPOCTh (CpeHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaibHOW TOYKM, WX MPOCKUMH HA OCH CHUCTeMbl KoopauHaT. CloxeHue
IIEPEMEIIECHUH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBH)KEHUE. 3aBHCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS M MYTH MaTepUalbHOW TOYKH OT BPEMEHU U HX
rpaduku.

CBobOomHOe majaeHue. YCKOpeHHE CBOOOJHOro mnajeHus. JIBWKeHue Tena,
OpOIIEHHOTO O/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPCHHUSI
MaTepUaIbHOM TOYKHU OT BPEMEHU U UX Tpaduku.

KpuBonuneitnoe nBuxeHue. J[BH>KEHHE MaTEPUAIBHONM TOYKH IO OKPY>KHOCTH.
VYrioBas u nuHeHas ckopocTh. Ileproa u wactora obparenus. LleHTpocTpeMuTenpHOE
(HOopMaJIbHOE), KacaTellbHOE (TaHTCHIIMAIbHOE) W IOJHOE YCKOPEHHE MaTepuaibHOU
TOYKH.



TexHuyeckue yCTpOUCTBA U TEXHOJIOIMYECKUE MPOLECCHI: CIIMIAOMETP, JABUKECHUE
CHaps/I0B, LICTIHBIC, IIeCTepEHYAThIE U peMEHHBIE MTepeiadn, CKOPOCTHBIC JTU(THI.

Jlemoncmpayuu

Mogens cucTteMbl OTCU€Ta, WUIIOCTpAlMsd KHHEMaTHYECKUX XapaKTEPUCTUK
JIBUKCHHS.

CniocoObI Hccea0BaHMS IBUKCHUM.

Nnmroctpanus npeneabHoro nepexoaa U usMepeHrue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBanHue NBUKEHUN C UCIIOIL30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTRE.

Habmronenne nBwkeHus Teja, OpOIIEHHOTO TMOJ VYIVIOM K TOPU3OHTY
Y TOPU30HTAJIBHO.

Hanpasnenue ckopocTu npu JBUKEHUU IO OKPY>KHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeH, TPaeKTOPHM, CKOPOCTEW ABMXKEHHS OJHOIO M TOTO JKE TeJa
B Pa3HbIX CUCTEMax OTCYETA.

Vuenuuecxuii sxcnepumenm, 1abopamophsie pabomol, NPAKMUKYM

N3yueHne HEPaAaBHOMEPHOIO MBUKECHHUS C UEIbK OMNPEACICHUS MIHOBEHHOU
CKOpPOCTH.

N3mepenune yckopeHus Opu MNPSIMOJUHEMHOM PABHOYCKOPEHHOM JIBUKECHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHHH.

N3mepenne yckopeHusi CBOOOJHOTrO MajeHHUs (PEKOMEHIOBAHO HCIOJIb30BAaHUE
1 dpoBoit 1abopaTopun).

N3ydenue nBrkeHUs Teina, OpOLIEHHOrO0 TOpu30oHTaNbHO. IIpoBepka rumoTesbl
O IPSIMOM MPONOPLMOHAIBHON 3aBUCUMOCTH MEXAY HAJTbHOCTBHIO TOJIETAa U HAYAIBHOU
CKOPOCTBIO TeJa.

N3yuyeHne nBUKEHUS Tea MO OKPYKHOCTH C MOCTOSIHHOW 110 MOJTYJIIO CKOPOCTEIO.

WccnenoBanue 3aBUCUMOCTH TIEPHOJIa OOpAIICHHUs] KOHMYECKOTO MasiTHUKA OT €ro
MapaMeTpoB.

Tema 2. lunamuxa

IlepBpii  3akoH Hprorona. HWaepuumaneabeie cucteMbl orcuéra. [IpuHnun
oTHocuTenbHOCTH ['anuies. HewHepuuanbHble CHCTEMBI OTcuéTa (OmpeseneHue,
MIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HproTOHA 117151 MaTEpUAIIBHON TOUKHU.

Tpernii 3ak0H HbrOTOHA 11711 MaTE€pUAIBbHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U WHEPTHOM
MAacCCBl.

Cuna T1spKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO MaJeHUsi OT  BBICOTHI
HaJ] TOBEPXHOCTHIO TUIAHETHI U OT reorpauyeckor upoThl. JBuKeHnE HEOECHBIX Tel
U UX cIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.



Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec Tena, IBUKYIIErocsi C yCKOPEHHUEM.
Cuna tpenus. Cyxoe tpenue. Cuila TpeHUsI CKOJIBXECHHUS M CUjla TPEHUS IOKOSL.
Koapdunuent tpennst. Cuna conpoTUBIEHUS IPU IBUKEHUH TeJIa B )KUJIKOCTH WM Ta3e,eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUYKEHUSI.
Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.
TexHuyeckne ycTpoicTBa U TEXHOJOTMYECKUE MPOLECCHI: TOAIIUITHUKH, ABUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HabGnronenue MBMOKCHUS TEJT B MHEPITUAIBHBIX M HEMHEPIUATBHBIX CHCTEMax
OTCUETA.

[IpuHIIUTT OTHOCUTEIBHOCTH.

KaueHnne nByX HWJIMHIPOB WM IIAPOB pa3HOM MACCHI C OJIUHAKOBBIM YCKOPEHUEM
OTHOCHUTEIIbHO HEMHEPLMATIbHON CUCTEMBbI OTCUETA.

CpaBHEeHUE paBHOJCUCTBYIONIEH MPUIOKEHHBIX K TEJIy CHJI C IIPOU3BEICHUEM
MACCHhI T€Jla Ha €r0 YCKOPEHUE B HHEPIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHUKAIOIINUX B PE3YJIbTATE B3AUMOICHCTBUS TEJL.

N3mepenune macc no B3auMOAEHCTBHIO.

HeBecomocTs.

Bec tena npu yCKkOpeHHOM NOABEME U TTAJICHUH.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CHII TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHHUS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKmMuKym

N3mepenrie paBHOACHCTBYIONIEH CUJT MPU JABMXKEHUM OpycKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka runoTe3sbl 0 HE3ABUCUMOCTH BPEMEHH ABMKEHUSI OpycKa N0 HAKJIOHHOU
IUIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MacCCHlI.

HccnenoBanue 3aBUCHUMOCTH  CUJI  yHPYTOCTH, BO3HUKAKOUMX B IMPYXKHUHE
U PE3UHOBOM 00pa3Ile, oT ux aedopMarium.

N3yueHune NBUKEHHS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKui
OJI0K.

N3mepenne kodpduimenta TpeHUS MO BEJIUYMHE YTI0BOro KoddduimeHTa
3aBuCHMOCTH Frp(N).

HccnenoBanue nBU»KeHUsI OpycKa MO HAKJIOHHOM MIIOCKOCTH € IEPEMEHHBIM
KO3 PUILIMEHTOM TpEHUSI.

N3yueHue ABMKEHUS TPy3a HA BaTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AGcomoTHO TBEpAOE Teno. [locTynaTenbHOE U BpalaTeibHOE ABUKEHUE TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCHUTENIBHO Ocu BpaieHus. Ilnedo cuibl. CroxxeHue cuil,
MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTH Tena.

VY cioBust paBHOBECHS TBEPIOTO Tea.
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YcroitunBoe, HeyCTOMUMBOE, 0€3pa3IndHOE PaBHOBECHE.
TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE  MPOLECCHI:  KPOHUITEMH,
CTPOUTENIbHBIM KpPaH, PEIIETYATHIE KOHCTPYKLHUU.

Jlemoncmpayuu
VY ciioBusi paBHOBECHS.
Buner paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi, NPaKmuKym
HccenenoBanue ycaoBUi paBHOBECHS TBEPIOTO TeEJA, UMEIOILIETO OCh BPAILCHUS.
KoHcTpyrnpoBaHnne KpOHIITENHOB U PACUYET CUII YIIPYTOCTH.
N3yueHne ycTOMYMBOCTH TBEPIOTO TEJIA, UMEIOLIETO IUIOIAAb ONIOPHI.

Tema 4. 3akonwvl coxpanenus 6 MEXaHUK

Nmnynibc MaTeprabHOM TOYKH, CUCTEMBI MaTepUaNIbHBIX To4YeK. LlenTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 JBHKEHUH LIEHTPA Macc.

NMnyJibe CHIIBI U U3MEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAaHEHMSI UMITYJIbCA.

PeaktuBHOE OBIDKEHHE.

MoMeHT uminyJibca MaTepuaibHOM TOUKU. IIpeacraBieHne o COXpaHEHUM MOMEHTA
MMITYJIbCA B LICHTPAJIBHBIX ITOJISX.

Pabora cunpl Ha MaJloM W Ha KOHEYHOM IepeMenieHuH. ['paduueckoe
IIPEICTABICHUE PAOOTHI CHIIBI.

MOIHOCTB CUIIBI.

Kunetnueckass »Heprus MarepuaibHOM Touykd. Teopema 00 W3MEHEHUU
KUHETUYECKOW SHEPTUM MATEPUAIIBHON TOUKH.

IloreHnnanbHple W HeNOTeHUUWanbHble Ccuibl. [loTeHnuManbHas  dHeprus.
[ToTennmanbHas sHeprus ynpyro aedopMUpOBaHHOM mpykuHbl. [loTeHnUManbHas
DHEPIus Teja B OJHOPOJHOM IPaBUTAIMOHHOM Tmoisie. [loTreHnmaneHas sHEprus Tena B
I'PaBUTALIMOHHOM I10JI€ OJHOPOAHOIO 1apa (BHYTpHU U BHE mapa). Bropas kocMuueckas
CKOpOCTB. TpeThsl KocMUYecKasi CKOPOCTb.

CBsi3b paOOTHl HEMOTCHLIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW 3Hepruu
CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBuenue bepHymm 08 UACaTbHOM KUJIKOCTH Kak CIICICTBUE 3aKOHA
COXPaHEHMS] MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHHS UMITYJIbCa.
PeakTuBHOE ABUKCHUE.
HN3mepenune MOIHOCTH CUJIBI.
N3MeHeHue 3Hepruu Teja Ipu COBEPIICHUN PabOTHI.

11



Bzanmuble npeBpallieHusi KWHETUYECKOW U MMOTEHIMAIBHON YHEPTUM NTPU JEUCTBUU
Ha TEJIO CHUJIBI TSKECTU U CHJIBI YIIPYTOCTH.
CoxpaHeHue SHeprur Ipu CBOOOHOM NaJCHUH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKMUKYM

N3MepeHne nmmyJlibca Tela o TOpMO3HOMY Iy TH.

N3mepenue cuiibl TSI, CKOPOCTH MOJIETH AIEKTPOMOOMIISI U MOIIHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanue coXxpaHEeHUs UMITYJIbCa IPU YIIPYTOM B3aUMOJEHCTBUU.

N3MepeHrne KHHETUYECKON SHEPTUU TeJIa [0 TOPMO3HOMY Ty TH.

CpaBHEeHME U3MEHEHUS MOTCHIMAIBHON SHEPTUU MPYKUHBI C paOOTOM CHIIbI
TPEHUSI.

Omnpenenenue pabOTHI CUITBI TPEHUS TIPU ABMXKEHHUHU Tella 110 HAKJIIOHHOM MJI0OCKOCTH.

Pa3nen 3. MoJiekyasipuasi pu3uKka ¥ TEpMOJIMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKO meopuu

OcHOBHBIE MOJOKEHUSI MOJIEKYIsIpHO-KHHEeTHYecKoi Teopun (MKT), ux onsiTHOE
obocHoBanue. Judbdys3us. bpoyHoBckoe nBWkeHue. XapakTep JBWKCHHUS U
B3aWMO/JICVICTBHS YACTUI] BellleCTBA. MOAENIN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOICTB BEIIECTBAa HA OCHOBE 3TUX MoJjiesiel. Macca u pa3Mepbl MOJIEKYJI
(atomoB). KonnuecTBo BemectBa. [locTtosinHass ABoraapo.

TeroBoe paBHoBecue. Temmeparypa u cmocoObl e€ wusMmepenusa. Illkana
temnepatyp Llenbcus.

Mogenps uaeanbHOroO raza B MOJIEKYJISPHO-KMHETHUYECKONM TEOPHUM: YACTHIIBI ra3a
JBIDXKYTCSI XaOTUUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBbie  3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona.  AOcomroTHas
temneparypa (mkama Ttemneparyp KensBuna). 3akon [lanpToHa. M3omporecchl
B HJICAJTLHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHUEH IMOCTYyNAaTEIbHOIO
TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ UIEAIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKONU TEOPHUH HJICaTTbHOTO Ta3a).

CBsi3b a0CONIOTHOW TeMMepaTypbl TEPMOJUHAMHUYECKOW CHCTEMBI CO CpelHen
KMHETUYECKOW SHEPTUEHN MOCTYMATEILHOIO TEMJIOBOrO IBUKECHUS €€ YaCTHIL.

TexHnueckne ycTpocTBa M TEXHOJIOTHYECKUE TTPOIIECCHI: TEPMOMETpP, OapoMeTp,
MOJTyYE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu IBUKEHUS YaCTHUIl BEILIECTRA.
Mopenb 6pOyHOBCKOTO ABUKCHHUS.
Buaeoponuk ¢ 3anmuckio peaabHOro OpOyHOBCKOTO JBUXKCHHUS.
Hubdysus KuIKoCTe.
Mogens onbita HTepHa.
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[IpuTsikeHue MoJIeKyI.
Mopnenu KPUCTaJUIMYECKUX PEMIETOK.
Habmoienue u uccieaoBanme U30Mmpo1eccoB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi, NPaKMuKym

HccnenoBanue nporecca yCTaHOBJICHUS TETUIOBOTO PABHOBECHS MPHU TEIIOOOMEHE
MEKly TOpSIYE€N ¥ XOJIOAHOU BOJOM.

N3yuenne M30TEpMUYECKOrO Tporecca (PEeKOMEHJOBAaHO  MCIOJIb30BaHHE
1ndpoBoii 1abopaTopun).

N3yuenune n30xXopHOTO Ipolecca.

N3ydenne nzo0apHOro mporecca.

[IpoBepka ypaBHEHUS COCTOSIHHSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol

Tepmonunamuueckass  (TJ])  cucrtema. 3anaHue BHEIITHHUX YCIIOBUH
JUIs. TEPMOAMHAMUYECKON cucTeMbl. BHenHue u BHyTpeHHUE nlapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMBI KaK CpPEAHUE 3HAUYEHUS BEJIMYMH, OMMUCHIBAIOIIMX €€
COCTOSIHUE Ha MUKPOCKOITUYECKOM YpOBHE.

HyneBoe  Hauano  TEepMOAMHAMUKH. Camonpou3BoJiibHAsE ~ pejlaKcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenbs uaeanbHOTrO ra3a B TEPMOJAMHAMUKE — CUCTEMa YPaBHEHUI: ypaBHEHHE
MenneneeBa—KnaneipoHa © BBIPOKEHHE JJISI BHYTPEHHEW DSHEPrud. Y CIOBHS
MPUMEHUMOCTH 3TON MOJENMU: HU3Kasi KOHIEHTPALUs YaCTHUL], BBICOKHE TEMIIEPATYPHI.
BrIpakeHne 11 BHYTPEHHEN SHEPTUHA OJJHOATOMHOTO MIEaJIbHOIO ra3a.

KBa3zucratnueckue u HECTaTUYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOJAMHAMHKE. Bbruucienne paboTsl 1o rpaduky
npoiiecca Ha PV-auarpamme.

Teronepenaya kak cnocod M3MEHEHHsI BHYTPEHHEN SHEPTUH TEPMOIMHAMHYECKON
CUCTEMBI 0e3 coBepieHust pabotbl. KOHBEKIMS, TEMIONPOBOJHOCTD, U3TyYCHHE.

KonnuecTBo TemnoTel. TenmoéMKOCTh Tena. Y IelibHas U MOJISIPHAS TEILNIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHash TerioTa CropaHus ToOIUIMBa. Pacuér
KOJIMYECTBA TEIUIOTHI NpH Teruionepenaye. [loustue o0 aguabaTHOM Mpoliecce.

IlepBb1il 3aKkOH TepMOAMHAMUKHU. BHYTpeHHss sHeprusd. KonuyecTBo TEIIOTH U
paboTa KaKk Mepbl U3BMEHEHUSI BHYTPEHHEH SHEPTUU TEPMOIMHAMUYECKOU CUCTEMBI.

Bropol 3ak0OH TepMOAMHAMUKH IS PABHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMbl MPOXOJIUT €AUHCTBEHHAs
aauabaTta. AGCONIIOTHAs TeMIlepaTypa.

BTopoii 3aKOH TEpMOAMHAMHUKHU JUIsI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIIOTy OT OoJjiee XOJOMHOTO Tela K Oosee HarpeTomy 0e3 KOMIICHCAIUU
(Knaysuyc). HeobpatuMocTs TpUpOIHBIX TTPOIIECCOB.

[TpuHnuber nectBus TerioBbix MammH. KIT/.

Maxkcumansnoe 31auenue KII. Huxn Kapno.
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DKOJIOTUYECKUE ACHEKTHl MCHOJIb30BAHUS TEIUIOBBIX JABUrareneil. TemioBoe
3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckne yCTpPOWCTBA H TEXHOJOTHMYECKHE TPOLECCHI:  XOJOAWIbHUK,
KOHJULMOHEDP, TU3EIbHBIA U KapOIOPATOPHBINA ABUTATENN, TApOBast TypOUHA, OJy4YEHNE
CBEPXHU3KUX TEMIEPATYp, YTUIU3ALMUSA «TEIUIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIJIOBOTO HAcCOCa, yTUIM3alusd OMOOPraHWYeCKOro TOIIMBA JJIsl BBIPAOOTKHU
«TETUTOBOI» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3MeHneHune TemnepaTypbl IpH a1uadaTUUYECKOM PACIIUPECHUH.
Bo3ngymHoe orauso.
CpaBHeHHE yACIBHBIX TEII0EMKOCTEH BEILIECTB.
CnocoObl U3MEHEHUsI BHYTPEHHEN YHEPTUH.
Uccnenosanue anuadbaTHOro mpolecca.
KomribroTepHbie MO/ICIM TEIJIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKMuKym

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccenenoBanue mmporecca OCTBIBAHMS BEILIECTBA.

HccnenoBanue aquabaTHOTo mpolrecca.

WN3yueHne  B3aMMOCBSI3M  SHEPIMM  MEXMOJEKYJISIPHOIO  B3aUMOJEHCTBUSA
U TEMIIEpPaTypbl KUIIEHUS KUIKOCTEH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHjeHcarus. McnapeHue u kumneHue. YjenbHas TeIioTa
apooOpa3oBaHUsI.

Haceliennble u HeHachIeHHbIE Tapbl. KauecTBeHHAs! 3aBUCUMOCTD TIJIOTHOCTH U
JIaBJICHUS] HACBIIIEHHOTO Tapa OT TeMIepaTypbl, MX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJIEHUS B )KUJIKOCTH.

BrnaxxHocts Bo3ayxa. AOCOIIOTHAS M OTHOCUTEbHAS BIAXKHOCTD.

TBépnoe teno. Kpucramnumueckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
KpuctayuioB. [lnmaBieHwe ©W KpucTauM3anus. YAelbHas TEIjaoTa IUIaBJICHUS.
CyO6numarnusi.

Hedbopmanuu tBEporo tena. Pactsokenwe u cxkarue. Cnur. Moayns FOwra.

[Ipenen ynpyrux aegopmManuii.

TenmoBoe pacliUpeHue >KUJIKOCTEHM M TBEPABIX Tell, OObEMHOE U JMHEWHOE
pacmpeHre. AHTapMOHHM3M TEIJIOBBIX KOJIGOAHWN YaCTHI] BEUIECTBAa KaK MPUYMHA
TEIJIOBOTO PaclIMpeHus Tell (Ha KaUueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3oBbIX Epexoaax.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

IToBepxHocTHOe HaTspkeHHe. Koda(p@UIIMEHT TMOBEPXHOCTHOTO  HATSIKEHUS.
Kanmsapusie aBneHus. JlaBiaeHWe MO MCKPUBIEHHOM NOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlannaca.
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TexHuueckue YCTPOﬁCTBa 1 TCXHOJIOTHUYCCKUEC IMPOUCCChI: ) KUAKUC KpPUCTAJIEL,
COBPCMCHHBIC MAaTCpHUAJIbI.

Jlemoncmpayuu
TennoBoe pacmnpeHue.
CBoiicTBa HACHIIIIEHHBIX MMAPOB.
Kunenune. Kunenue npu nOHMKEHHOM JTaBJICHUM.
N3mepenune cuiibl MOBEPXHOCTHOTO HATSXKCHUS.
OnbITH ¢ MBUIBHBIMU TIEHKAMU.
CMauuBaHUe.
KanunnspHsie sBiaeHusl.
Mojiesin HEeHbIOTOHOBCKOM KUKOCTH.
CnocoObl M3MEPEHUS BIAXKHOCTH.
HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAJTIMYECKOTO BEIIECTBA.
Bunasr nepopmarimii.
Habmronenune mansix aedopmariui.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl, NPAKMUKYM

N3ydeHune 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

W3mepenue yJenbHOM TEMIO0ThI MJIaBICHUS JIbA.

N3ydeHne CBOMCTB HACKIILIEHHBIX M1apOB.

N3mepenre aOCOMIOTHOM BJIAXKHOCTM BO3AyXa M OLEHKAa MacChl IapoB
B TIOMEIICHUH.

N3mepenne kordduireHTa moBepXHOCTHOTO HATSKESHHUSI.

N3mepenue moayns FOxra.

HccnepoBanue 3aBUCUMOCTH JeOpMaLIMM PE3UHOBOTO 00pasiia OT MPUI0KEHHON
K HEMY CHJTBI.

Paznen 4. DiiekTpoAuHAMUKA
Tema 1. Inekmpuueckoe none

DJIeKTpU3almsl Te€l HU €€ TPOSABICHUA. OJEKTpUUYeCKuid 3apsan. JIBa Buaa
ANEKTPUYECKUX  3apsiAoB.  [IpOBOJHMKHM, JUANEKTPUKA W TOJYNPOBOJHUKH.
DJIEMEHTapPHBIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHUS AIICKTPUUECKOTO 3apsa.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsiapl. 3akoH KymnoHa.

DnekTpudeckoe noiie. Ero geiicTBue Ha 3JEKTPUUECKUE 3aPSIbI.

Hanpsixénnocts anexktpudeckoro nois. [Ipodusiii 3apsa. JInHUM HanpsKEHHOCTH
ANEKTPUYECKOTro NoJiA. OTHOPOAHOE HIIEKTPUUECKOE TOJIE.

[ToTeHIMAIBHOCTh ~ DJIEKTPOCTATUYECKOTO  MOJSA.  Pa3HOCTP  NMOTEHUHAJIOB
u HamnpsbkeHue. lloTeHnmanbHas SHeprus 3apsia B DIIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHUMan >IEKTPOCTATHUECKOrO MoJisA. CBA3b HANPSHKEHHOCTH TMOJS U PA3HOCTH
NOTEHIIMAJIOB  JJI1  3JEKTPOCTaTHYecKoro rmosst (Kak  OJHOPOJHOTO, Tak |
HEOTHOPOJTHOTO).

[IpuHIMI CyNepnO3ULINKU ANEKTPUIECKUX MTOJIEH.
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ITone Toueunoro 3apsima. Ilone paBHOMepHO 3apsikeHHOM cdepbl. Ilore
PaBHOMEPHO 3apsUKEHHOro 1o oO0béMy miapa. llose paBHOMEPHO 3apsyKEHHON
OCCKOHEUHOM IUTIOCKOCTH. KapTuHBl JUMHUNM HaOpsHKEHHOCTH OTUX TMOJed U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOIHUKHM B 3JIEKTPOCTATUYECKOM IIOJIE. Y CIIOBHUE PABHOBECHS 3apsI0B.

JIMPAEKTPUKHU B 3JIEKTPOCTATUYECKOM ToJie. J{uaieKTpruieckas IpOHUIIAEMOCTh
BEILIECTBA.

KongeHncatop. OneKkTpo€MKOCTh KOHJIEHCATOPA. JIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHOE coenMHEHUE KOHJAEHCATOpoB. llocnenoBaTenbHOE COEIUHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHLKEHHOT0 KOHJIEHCATOopa.

JIBMKEHME 3apsHKEHHON YaCTHULIBI B OHOPOJHOM JJIEKTPUYECKOM II0JIE.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI:  AJIEKTPOCKOI,
DIEKTPOMETD, ANEKTPOCTATUYECKAas  3alluTa, 3a3€eMJICHHE  3JIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphl, renepaTop Ban ne ['paada.

Jlemoncmpayuu
Y CTpONCTBO ¥ NPUHITUIT AEUCTBHSI AJIEKTPOMETPA.
DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.
DNEKTpUYECKOE MOJIE IBYX 3aPSLKCHHBIX IUIACTHH.
Monens anexTpocTaTuueckoro reueparopa (Ban ne I'paada).
[IpOBOJHUKH B DIEKTPUYECKOM TIOJIE.
DJIEKTPOCTATUYECKAS 3AIUTA.
Y CTpONCTBO U AEHCTBUE KOHJAEHCATOPA TOCTOSIHHOM ¥ IEPEMEHHONU EMKOCTH.
3aBUCUMOCTB NIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IIOIIAH IIJIaCTHH,
PAcCTOSTHUS MEXAY HUMU U JUIJIEKTPUUECKON MPOHUIIAEMOCTH.
OHeprus 3JeKTPUYECKOTO MOJIS 3apSKEHHOT0 KOHJIEHCAaToPA.
3apsiaka ¥ paspsliKka KOHAEHCATOpa 4epes3 pe3ncTop.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKmMuKym

OueHka cujl B3auMOICVCTBUS 3apPSAKEHHBIX TEJL.

HaGnronenue npeBpallieHns SHEPTUM 3apsHKEHHOTO KOHAEHCAaTopa B SHEPIHI0
V3JIy4YECHUS CBETOAUOMA.

N3yyeHne npoTrexkanus ToKa B LIENH, COAEPIKALLIEN KOHIEHCATOP.

Pacnpenenennie pa3HOCTH MOTEHIUANIOB (HAMPSKEHUS) TPU MTOCJIEI0BATEILHOM
COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsana KOHASHCATOPA Ye€pE3 PE3UCTOP.

Tema 2. Ilocmosnnbwlit 31eKmpuyuecKuii mox
Cuna toka. [TocTossHHBIN TOK.
VYcnoBus cyniecTBOBaHUSI TTOCTOSIHHOTO 3JIEKTPUYECKOTO ToKa. McTOUHMKM TOKA.
Hanpsoxenne U u DJ1C &.
3akoH OMa JiJ1 y4acTKa LeMnH.
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ONEKTPUYECKOE CONPOTHUBIICHUE. 3aBUCUMOCTb COIPOTUBIICHUS OJHOPOIHOIO
IPOBOJHUMKA OT €ro JUIMHbl W IUIOIIAJM IIONEPEYHOrO0 CEYEHHs. Y IeJIbHOE
COIPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MApaIETbHOE, CMELIAHHOE COEIMHEHUE POBOJIHUKOB. Pacuér
pa3BeTBIEHHBIX dJekTpuueckux nemnei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenua.

MOIHOCTE  JNEKTPUYECKOTO TOKa.  TemnoBas  MOINHOCTb,  BBIAEISIEMAst
Ha pPE3UCTOpE.

OJIC 1 BHyTpeHHEE CONPOTHUBJIICHUE HMCTOYHHUKA TOKAa. 3akoH OMa aJisi TOJHOM
(3aMKHYTOI) 3J€KTpUUYECKOH Lien. MOIHOCTh HCTOUYHMKA TOKa. KOpoTkoe 3amMbIkaHUE.

KoHzeHcaTop B 1ienu NOCTOSHHOTO TOKA.

TexHruecKue ycTpoCcTBa U TEXHOJIOTUYECKHUE MPOLECCHL: aMIIEPMETP, BOIBTMETD,
peoCTaT, CYETUHK IEKTPUIECKON IHEPTHH.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HalpsKEHMSL.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA OT HAIPSDKEHUS I PE3UCTOPA, JIAMIIBI
HAKAJIMBAHMS U CBETOIHUOA.

3aBUCUMOCTb CONPOTUBIICHUS [IMIIMHIPUYECKUX POBOIHUKOB OT JIIMHBI, IIOIIA/INA
MONEPEYHOr0 CEYECHHs U MaTepurara.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA OT CONPOTUBIIEHUS MPU NOCTOSHHOM
HaIPSHKCHUM.

[Ipsamoe n3mepenne 3/1C. KopoTkoe 3aMbIKaHNE raJIbBAHUYECKOTO JJIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

CnocoObl coeTMHEeHNs NCTOYHUKOB ToKa, DJ[C Oarapei.

HccnenoBanue pa3HOCTH NOTEHLIMATIOB MEXKIY MOJIOCAMU UCTOYHHKA TOKA OT CUJIbI
TOKa B LIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, NPaKMuKyMm

HccnegoBaHne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenre yaeIbHOro COPOTUBIIEHUS IPOBOIHHUKOB.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT HAMPSHKEHUS JJ1s1 JIaMITbl HAKaJTUBaHUS.

VYBenuueHue npenaesia u3MepeHus amnepMerpa (BoJabTMETPa).

N3amepenune /1C 1 BHYTPEHHETO COMPOTUBIICHUSI ICTOYHHKA TOKA.

Uccnenoanne 3aBucumoctr OJ[C TalbBaHUYECKOTO 3JJIEMEHTA OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3sHOCTH MOTEHIIMAIOB MEXTY ITOJFOCAMU UCTOYHUKA TOKA OT CHJIBI
TOKa B LETIH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOW MOIIIHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax

DJIeKTpUYECKasi MPOBOJUMOCTD Pa3JIMUHBIX BEIIECTB. DJIEKTPOHHAS MPOBOIUMOCTD
TBEPIBIX METAUIOB. 3aBUCHUMOCTh COMNPOTUBIICHUS METAJIOB OT TEMIIEPATYphI.
CBepXIIPOBOAUMOCT.
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OnexkTpuyecknid TOK B Bakyyme. (CBOHCTBA  DJJIEKTPOHHBIX  ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs ¥ IPUMECHAS! IPOBOAUMOCTD MOJIYTIPOBOJHUKOB.
CaoiicTBa p—n-niepexoja. [lonynpoBoaHUKOBBIE TPUOOPEI.

ONEKTPpUYECKUA TOK B JJIEKTPOJUTAX. OJIEKTPOJUTUYECKAs JIUCCOLMALNA.
DnekTpoiu3. 3akoHbl Dapajes sl JICKTPOIIn3a.

OnexkTpuyeckuid ToK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENIbHBIA Pa3psi.
Pa3nnuHble TUIIBI cCaMOCTOATENBHOTO pa3psana. Monnus. [liasma.

TexHHuecKre yCTPONCTBAa U MPAKTUYECKOE MPUMEHEHUE: ra30pa3psaHble JIAMIIbI,
AJIIEKTPOHHO-JIy4YeBasi TpPyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPBL: JHOA, TPAaH3UCTOP,
doTtoanos, CBETOAMO[, TajJbBaHUKA, papUHUPOBAHUE MEAM, BBIIUIABKA AITIOMUHUS,
IIEKTPOHHAs MUKPOCKOIIHSL.

Jlemoncmpayuu
3aBHCHUMOCTB CONPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB DJIEKTPOIIUTOB.
3aKkoHbI 1eKTpoan3a Papajes.
NckpoBoit pa3psia v MPOBOAUMOCTB BO3AYXa.
CpaBHeHrE TPOBOIMMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.
OIHOCTOPOHHSIS IPOBOAUMOCTB THOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMuKym
Habnronenue snektpoiusa.
N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.
WccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOJIA.

POu3nvecKuil NPAKTUKYM

CriocoObl M3MepeHus: (PU3NYECKUX BEJIMYMH C HCIOJb30BAHHUEM AaHAJIOTOBBIX M
HU(POBBIX HW3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHUH (U3NYECKUX BEIMUHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHNe KOCBEHHBIX M3MEPEHMM, MCCIEAOBAHUIN 3aBUCUMOCTEN (DU3UYECKHUX
BEJIMYMH, MPOBEpKA TMPEUIOKEHHBIX THUMNoTe3 (BBIOOp U3 paboT, OMUCAHHBIX
B TEMAaTUYECKHX pazlierax «YUYEeHUUYECKUH DSKCIEPUMEHT, JabopaTopHble padOThI,
MPAKTUKYM» ).

MexnpeaMeTHbie CBA3H

Nzydenne xkypca ¢usuku yrinyonéaHoro ypoBHs B 10 kimacce ocyuiecTBisieTcs
C y4€TOM COJIepKaTEIbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMy MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpauu 1 TEXHOJIOTHH.

Mesicnpeomemmusle nonamus, CGA3AHHLIE C U3YYEHUEM MEMO006 HAYYHO20
no3HanuA: SBICHUE, HAYYHBIH (aKT, TUTIOTE3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOPHS,
HAOIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HM3MEPEHUE, MOrPEUIHOCTH
U3MEpPEHUI, U3MepUTENbHbIE TPUOOPHI, I poBas 1adbopaTopusi.
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Mamemamuxa: Peiienne cucteMbl ypaBHeHuMM. JIuHeitHas QyHKums, nmapabora,
runepOoa, ux rpaduku U cBoicTBa. TpuroHomeTpuueckue GyHKIMHU: CHHYC, KOCUHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BeEKTOpel M HX
IIPOEKLIMM HA OCH KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

buonocusa: mexanuueckoe NBW)XKEHHE B JKMBOM mpupojae, auddysusi, ocMmoc,
TEIJIOOOMEH JKHUBBIX OpPraHMW3MOB, TEIUIOBOE 3arps3HEHUE OKpYXalolehd Cpemsl,
yTWIM3alusl  OMOOPraHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKM  «TEIUIOBOW» U
AIEKTPOIHEPTUH, NOBEPXHOCTHOE HATSKEHUE W KalWJUIAPHBIE SIBICHUS B IPUPOJE,
AIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOECHHWE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJIIPHAS MAacCa, OJIyYEHNE HAHOMATEPUAJIOB, TEIJIOBBIE CBOMCTBA TBEPBIX
TEJ, )KUAKOCTEW M Tra3oB, XKUAKAE KPUCTAJUIbI, AJEKTPUYECKUE CBOWCTBA METAJLIOB,
AIEKTPOJMTHYECKAS TUCCOLMAMS, TaIbBAHUKA, JIEKTPOHHASI MUKPOCKOIIHS.

T'eocpagpua: BnaxxHoCTh BO3/1yXa, BETPbI, 0apPOMETP, TEPMOMETP.

Texnonozcua: npeodOpa3zoBaHUE JIBHKEHHUN C HCIOJIb30BAHHMEM MEXAHU3MOB, YUET
CyXOro M JKHUJIKOTO TpPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKUHMH (KPOHILTEWH,
penieTdyaTbie KOHCTPYKIIUH), UCIIOIh30BaHNE 3aKOHOB COXPAHEHHSI MEXAHUKHU B TEXHUKE
(rupockomn, BOJOMET U APYTHE), ABUTATENIb BHYTPEHHErO CropaHus, napoBas TypOuHa,
OBITOBOM  XOJIONWJIbHUK, KOHJUIIMOHEP, TEXHOJOTUU TMOJYUYEHUS COBPEMEHHBIX
MAaTE€pUaJIOB, B TOM YHUCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJOTHH, JJIEKTPOCTATHYECKAS
3alllMTa, 3a3€MJICHUE BJIEKTPONPUOOPOB, Tra30pa3psaaHbIC JIAMIIbI, TTOJIYITPOBOJHUKOBBIE
npuOOPHI, FAIbBAaHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA
Tema 4. Macnummnoe none

B3auMogelicTBUE MOCTOSIHHBIX MAarHMTOB M MPOBOJHUKOB C TOKOM. MarHutHoe
nosne. Bexkrop MarHWTHOW WHAYKUWH. [IpyHOMI Cynepno3suuyu MarHWTHBIX ITOJIEH.
JIMHMM MarHUTHOW MHIYKIIHH.

MaruutHoe moJie MPOBOJHHMKA C TOKOM (TIPSMOTO TPOBOJHMKA, KaTYIIKH
Y KpyroBoro BuTka). OneIT Dpcrena.

Cuna Amnepa, e€ HanpaBIeHUE U MOIYJIb.

Cuna JlopeHua, e€ HampaBiieHHUE WM MOAYJIb. J[BUKEHUE 3apsiKEHHOW YaCTHIIbI
B OJHOPOJHOM MarHUTHOM mnojie. Pabora cuiel Jlopenia.

MaruauTHoe 1oJe B Beniectse. GeppomMarHeTuky, napa- i IMaMarHeTUKH.

TexHuueckne yCTpPOMCTBA UM  TEXHOJOTMYECKUE TMPOLECCHl: MPUMEHCHHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOABUTATEID
SkoOu, yCKOpUTEIN 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nuHMI MHAYKIIMX MarHUTHOTO TOJISI MOJIOCOBOTO M MOJKOBOOOPA3HOTO
MMOCTOSTHHBIX MarHUTOB.
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KapTtuna 1uHMI MarHMTHOM MHAYKUMU TOJISI JIMHHOTO NMPSAMOrO MPOBOJHUKA U
3aMKHYTOI'O KOJIBLIEBOT'O IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoneiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

Habmoienue NBHKEHUS MydKa 3JEKTPOHOB B MArHUTHOM TIOJI€.

[IpuHIUI 1EWCTBUS AIEKTPOUIMEPHUTEIBHOTO TPUOOpa MArHUTOAIIEKTPUIECKOMN
CUCTEMBL.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomsi, NPAKMuKym
HccenenoBanre MArHUTHOTO TTOJIS IOCTOSIHHBIX MAarHUTOB.
UccnenoBanue CBOMCTB (eppOMArHETHKOB.
Hccnenoanue nevicTBrs MNOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.
N3smepenne cuitbl Amriepa.
N3ydenune 3aBUCUMOCTH CUIIBI AMIIEpa OT CHJIBI TOKA.
OmnpeneneHre MarHUTHOW MHAYKIMU HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inekmpomacnumnan UuHOYKUuUA

SIBiIeHME 3JIEKTPOMAarHUTHOM MHAYKIMHU. [IOTOK BEKTOpa MarHMTHOW WHIYKIIUU.
OJC wHaykumu. 3akoH dnekTpoMarHuTHoM uHAykumu Dapanes. Buxpepoe
anexTpuyeckoe noie. Toku Dyko.

OJ1C nHAYyKIHMH B IPOBOJHUKE, JBHKYIIEMCS B OJTHOPOJTHOM MarHUTHOM ITOJIE.

[Ipasuo Jlenua.

NunyktuBHOCTE. Karylka MHAYKTUBHOCTH B LENH IOCTOSIHHOTO TOKA. SIBIIeHME
camonHAykuuu. JIC caMOMHIYyKIWH.

DHeprusi MAarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLECCHl: MHAYKLIMOHHAs IIEYb,
COJICHOHW/I, 3aIlIMTa OT AJEKTPU3ALNHN TEJ IPU ABUKEHUHA B MArHUTHOM T10JIE 3EMJIN.

Jlemoncmpayuu

Habmronenue siBjeHUs 3J€KTPOMarHUTHOW HH Ty KITHH.

Uccnenosanue 3aBucumocTtd IJ1C MHIYKIIMHU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
MOTOKA.

IIpaBuio Jlenna.

[Tagenne MarauTa B alFlOMUHUEBOM (METHOMN) TpyOe.

SBneHne caMOMHIYKITUH.

Uccnenoranne 3apucumoctu IJ{C caMOMHIYKIIMU OT CKOPOCTU W3MEHEHHUS CHIIbI
TOKa B IIEIH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomsl, NPaKmuKym
UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM UHAYKIUU.
Onpenenenrne UHAYKIIMA BUXPEBOTO MArHUTHOTO TTOJIS.
Uccnenosanue siBIEHUS] CAMOUHTYKIIHH.

COopka MoJIeH 3JIEKTPOMArHUTHOTO TeHepaTopa.
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Pa3nen 5. Kosie0anus u BOJTHBI
Tema 1. Mexanuueckue xoneoanusn

KomebarensHas cuctema. CBOOOIHBIC KOJICOAHHS.

I'apmonudeckue konebanus. KuHemMaTtnueckoe MW JMHAMUYECKOE OIMCaHUE.
DHepreTuyeckoe OMUCAaHUE (3aKOH COXPAHEHHS MEXaHMYEeCKOM »sHepruu). BwiBon
JTWHAMHYECKOT'O0 OMHUCAHUS TapMOHMYECKUX KOJICOAHUN M3 HMX DHEPreTUUYECKOTO H
KUHEMAaTHYECKOTO OIMCAaHUS.

Ammumntyna u (daza kosiebanuii. CBs3b aMIUIMTYJBI KOJIGOAHMM WCXOJTHOMU
BEJINYMHBI C aMIUTUTyAaMH1 KoJIeOaHHM €€ CKOPOCTH U YCKOPEHUS.

[lepuon w dacrota konebanuii. [lepwog MambIX CBOOOTHBIX KOJCOAHMIA
MaTeMaTH4YeCKOro MasTHUKa. [leprnoa cBOOOHBIX KOJIeOaHUM MPYKUHHOTO MasiTHUKA.

[lonsiTue o 3aryxaromux KojeOaHusX. BpiHykneHHble koneOanus. Pe3oHaHc.
Pe3onancHass kpuBas. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOM KpPHUBOM.
ABTOKOICOAHMS.

TexHuyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOIECChl: METPOHOM, YaChl,
Kadelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch Koe0aTeIbHOrO IBHKEHHUS.

HaGnrogenue HE3aBUCUMOCTH MepUofa MajblX KOJeOaHWl TIpy3a Ha HUTH
OT aMILUTUTYJIBI.

Uccnenosanue 3aryxaromux KojeOaHU U 3aBUCUMOCTH Teproa CBOOOIHBIX
K0JIe0aHUM OT CONMPOTUBIICHUSI.

HccnenoBanue kosiebaHui Tpy3a Ha MAaCCUBHOM MPYKUHE C LETbI0 (DOPMUPOBAHUS
npeJcTaBlICHUN 00 WeaIbHON MOJENIN MPYKUHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs YPHEPTUH MPH KOJIeOaHUsX rpy3a Ha MPYKHUHE.

HccnenoBanue BIHYXACHHBIX KOJIEOaHUM.

Habmronenue pe3onanca.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul, NPAKMUKYM
N3mepenue nepuoia CBOOOJHBIX KOJI€OaHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3yueHune 3aKOHOB JBMKEHUS TeJa B X0/1€ KOJIECOaHU Ha YIIPYroM MoJIBece.
N3yueHune ABMKEHUS HUTAHOTO MasiTHUKA.
[IpeoOpa3oBaHue 3HEPTUU B IPY>KMHHOM MAasITHUKE.
HccnenoBanue yObIBaHUS aMILIUTY/ bl 3aTyXalOMUX KOIeOaHUI.
HccnenoBanue BIHYKACHHBIX KOJIEOAHUH.

Tema 2. InekmpomazcHummusle Kojaedanus

Koneb6arenbnpiit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJIEOaHUS B U€ATHHOM
kosebaTenbHOM KOHType. @opmyna Tomcona. CBsi3b aMIUTMTYABI 3apsiia KOHAEHCATOpa
C aMIUTUTYJIOM CHUJTBI TOKA B KOJIEOATETHHOM KOHTYPE.

3aK0H COXpaHECHHSI SHEPTHH B UACATBHOM KOJICOATCIIBHOM KOHTYPE.

3aryxaromue 3JIeKTPOMarHuTHBIC KojieOanus. BeIHYXICHHBIC 3JICKTPOMAarHUTHBIC
KoJieOaHwmsl.
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[TepemeHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTY/IHOE U JAEHCTBYIOIIIECE
3HaYCHHE CUJIbI TOKA M HAMIPSKEHUSI IPU Pa3InIHON (HOopMe 3aBHCUMOCTH MIEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycOMJQJIbHBIA NEpPEeMEHHbIA TOK. Pe3ucTop, KOHAEHCATOp W KaTyllKa
WHIYKTUBHOCTH B LENH CUHYCOMJAIBHOIO IIEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHUN.

Wneanvupiii  Tpancpopmatop. IlpomsBoacTtBo, mepenaya W moOTpediieHUE
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKHE PHUCKHM ITIPU  NPOU3BOJACTBE  3JeKTpo3Hepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPT UM B [IOBCETHEBHOM JKHU3HHU.

TexHuyeckne yCTpOUCTBA U TEXHOJIOTHYECKHE MPOLECCHI: MIEKTPUIECKUN 3BOHOK,
TeHEPATOp MEPEMEHHOT0 TOKA, JIMHUH 3JIEKTPOIepeaay.

Jlemoncmpayuu

CB0OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

3aBUCHUMOCTh YaCTOThl CBOOOJHBIX KOJI€OAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcmiorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

['eneparop He3aTyxaroKUX JIEKTPOMArHUTHBIX KOJIEOAHMIA.

Mopeib 31€eKTPOMAarHuTHOTO TEHEPATOPA.

BbIHyXIeHHBIE CHHYCOUJAIbHBIE KOJICOAHNUS.

Pe3ucTop, karymika HHIYKTUBHOCTH U KOHJEHCATOP B IIEMHU EPEMEHHOIO TOKA.

Pe3oHanc mpum  DOCIENOBAaTENbHOM  COCAMHEHUM  PE3UCTOPA,  KaTyLIKH
WHIYKTUBHOCTH M KOHJEHCATOpa.

VY CTpolCcTBO ¥ IPUHITUTT IEUCTBUS TpaHchopmaTopa.

Mopeinb TUHUY AIEKTPOIEpEAaUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKMuKym

N3ydenue Tpancpopmartopa.

HccnenoBanne TMEPEeMEHHOTO TOKa dYepe3 IMOCIeIOBATebHO COSAMHEHHBIC
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

Habmoienune 31eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanue pabOTh HCTOYHUKOB CBETA B IIENH TICPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHunmble 60JIHbL

MexaHuudeckue BOJIHbI, YCIOBHS UX pacnpocTpanenus. [lonepeunsie U npoaoIbHbIe
BOJIHBL. [lepuos, ckopocTh pacipocTpaHeHus U JUIMHA BOJHBI. CBOMCTBa MEXaHUYECKUX
BOJIH: OTpaXeHue, mpeioMiieHue, nuTepdepeHins u gudpakiusi.

3Byk. CkopocThb 3ByKa. ' poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHHE OKPYIKAOLIEN CPEBI.

DONEeKTPOMarHUTHBIE BOJHBL. YCJIOBUS H3JIyYEHHUS BJIEKTPOMATHUTHBIX BOJIH.

B3auMHasi opreHTal|s BEKTOPOB E,
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V B 9JICKTPOMAarHUTHOM BOJIHE.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH: OTpaKEHUE, MPEITOMIICHHE, TIOJISIPU3AIINS,
uHTepdepeHus u qudpaxims.
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[lkana 3J€KTPOMarHUTHbIX BOJIH. lIpuMeHeHue 53IEeKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI paAMOCBA3H U TeNEBUIeHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAIOILEH CPEIbI.

TexHuueckue yCTpOHMCTBA M  INPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, pajap, paauONpUEMHUK, TEIEBU30p, aHTEHHa, TenedoH, CBY-mneus,
yJIbTPa3BYyKOBasl JUArHOCTHUKA B TEXHUKE U MEJMIIMHE.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTPaHEHUE MTONEPEYHBIX U MPOI0TBHBIX BOJH.

KoneOmtomeecs T€10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHHIA.

HabGnronenue otpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue narepdepeHunu u THPpakuuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HaGnronenue cBs3M rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acCTOTOM
KoJIe0aHUil.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPa)K€HHE, MPEIOMIICHHE,
noJisipu3anus, IMPppakuus, MHTepPepeHIus.

OO6HapyxeHue HHPPaKpacHOro U yJIbTpadUOIETOBOrO U3ITyUEHHM.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi, NPaAKMUKYM
N3yyeHne nmapameTpoB 3ByKOBOM BOJIHBL.
N3yyenne pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka
[IpssMonMHEHOE PaCIpOCTPAaHEHNE CBETA B OJHOPONHOU cpene. Jlyd cBera.
To4euHbIl HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbl OTpaxkeHus cBeTa. llocTpoenne wu3z00pakeHU
B TI0ckoM 3epkasie. Chepuyeckue 3epkana.

[Ipenomiienne cBeta. 3aKkOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBINM MOKa3aTelslb
npenoMiieHns. OTHOCHUTEINBHBIN NTOKA3aTeNb peaoMiIeHus. [10CTOSHCTBO YaCTOTHI CBETA
Y COOTHOUIEHWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHYECKOTO CBETA YEPE3 IPAHULLY
paszena IByX ONTHYECKUX CPEN.

Xop nyueii B mpusMme. Jucnepcust ceeta. ClioxHbIM cocTaB 6enoro ceera. L{Ber.

[TotHOoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIM yroyl MOJHOrO BHYTPEHHETO
OTpPaKECHMUS.

Cobuparonre u paccenBaromie aTuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONTUYECKas Cuja TOHKOM JMH3bl.  3aBUCUMOCTh  (POKYCHOTO  PACCTOSIHUS
TOHKOM CcepuuecKkol JUH3bI OT €€ TeOMETPUHM M OTHOCHUTEIBLHOTO TOKa3aTess
IIPEJIOMIICHHS.

dopmyJia TOHKOH JIMH3BL. Y BEJIMYEHNE, JaBAEMOE JIUH30MU.
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Xon nyda, OPOLIEAIIErO0 JWH3Y MOJA NPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
ontuyecko ocu. [loctpoenune n3o0paxeHuit TOUKHU U OTpe3Ka MPsIMOi B COOMpAroLIuX U
paccenBaIIMX JUH3aX U UX CUCTEMaX.

OnTtuyeckue mpubopel. Pazpemaromasi crmocoOHOCTh. [7a3 kKak omTHYecKas
CUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BomnoBas ontuka. UuTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIIOICHUST MaKCUMyMOB M MHHMMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX
KOTEPEHTHBIX UCTOYHUKOB. [Iprmepsl Kitaccuyeckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. Judpakiuonnas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCUMYMOB IpH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckne ycTporuCTBa U TEXHOJOTHUUECKUE MPOIECCHI: OUKH, JIyIa, EPUCKOTI,
doToamnmapaT, MHUKPOCKOI, TMPOCKIUOHHBIN ammapar, MPOCBETIECHUE OMNTHUKH,
BOJIOKOHHAsSI OIITHKA, TU(PpaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMI€HUs CBETA.

HabGnronenue noaHoro BHyTPEHHETO OTpakeHusl. Mozesnb CBETOBOA.

HccnenoBanue Xoja CBETOBBIX MYYKOB Uepe3 MIOCKOMAPAIICIbHYIO MJIACTUHY U
IpU3My.

HccnenoBanue cBOWCTB U300pAKEHU B JIMH3AX.

Monenn MUKpOCKOMa, TeIEeCKOIa.

Habnronenune nnrepdepeHim ceera.

HabutoieHue 1BETOB TOHKUX ITIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue auppakinOHHON pEeIETKY.

Hab6nronenue nudpakiimOHHOTO CIIEKTpA.

Habnronenue nucnepcuu cBera.

Habutoienue nonsipuzanuu cBeTa.

[TpumeneHne NOMIPOUAOB AJIs U3YUICHUST MEXaHUYECKUX HATIPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, NPaAKMUKYM

N3Mepenue nokazarens NpeoMIICHHS CTEKJIA.

HccnepoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHUSI OT BEIIECTBa (Ha MpUMeEpe
KUJKUX JIUH3).

N3mepenrie poKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tonyuenue n300paxxeHus: B CHCTEME U3 TJIOCKOTO 3epKajia U JUH3HI.

[Tonydenune n3o00pakxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue Te1eCKOMUYECKUX CUCTEM.

Habmronenue nudpakunu, UHTEpPEPEHIIMN U TOJISIpU3alUU CBETA.
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N3ydenue nousipusanuu CBETa, OTPAKEHHOTO OT MMOBEPXHOCTU AUIIEKTPHUKA.

N3yuenne naTEpPEpEHITNN JIA3EPHOTO U3TyUYCHHS HA JIBYX IIETAX.

Hab6nronenue nucniepcun.

Hab6nronenue u uccienoanue AudpakiiuoOHHOTO CIIEKTpA.

N3mepenune 1nMHbI CBETOBOW BOJIHBI.

[TonyyeHnue crekTpa H3Iy4YEHHUS CBETOAMOAA TPHU TIOMOIU TU(PAKIIMOHHOM
PEIIETKMU.

Pa3nen 6. OcHOBBI cIeHAJIbHON TEOPUU OTHOCHTEIbHOCTH

I'paHuipl IPUMEHMMOCTH KJIACCHYECKOM MexaHWKH. llocTymarsl crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBan. lIpeoOpaszoBanus Jlopenmna. YcnoBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHU U
COKpAILICHUE JIJIVHBI.

DHEprusi U UMIYJIbC PEISATUBUCTCKON YACTHUIIBI.

CB43b MACCHI C JHEPTUEN U UMITYJILCOM PENSATUBUCTCKOW YACTULIBI. DHEPIUS TOKOS.

TexHHUeCcKre YCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: CIyTHUKOBBIC
MPUEMHUKHN, YCKOPUTEU 3aPSKEHHBIX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, nNpaKmuKym
OmnpeneneHre UMITyJbca M 3HEPTUU PEISITUBUCTCKUX YacTull (1o ¢oTtorpadpusm
TPEKOB 3aAPSKEHHBIX YaCTHUL B MATHUTHOM I10JIE).

Paznen 7. KBanToBasi pusuka
Tema 1. Kopnyckynaphno-6011060it oyanusm

PaBHOBecHOE TeriioBoe u3nydeHue (M3aydeHue aOCOMOTHO YEPHOTO Tela). 3aKOH
cMmeieHua Buna. 'mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

®otoaddext. Onbitel A.I'. CroneroBa. 3akoHbl (ororddexra. YpaBHeHUE
Oitamreitna s potodddexra. «KpacHas rpanuiia» potodrddekra.

JlaBnenue cBera (B 4aCTHOCTH, JaBJICHUE CBETa Ha aOCOJIOTHO MOTJIOMIAOINIYIO U
a0COJIFOTHO OTpakaroIlyro nmoBepxHocTh). OnbiThl [1.H. JIebenera.

BonnoBeie cBoicTBa yactul. Bomubsl ne bpouns. [{nuua BonHbl ae bpoinnis u
pa3Mepbl 00JIaCTU JIOKAJIM3AIUU JIBIDKYIIEHCS 4YacTuilbl. KoprycKyssipHO-BOJIHOBOM
nyanusMm. Judpaxiys 2JIeKTpOHOB Ha KpUCTasiax.

Cnemnduka wusmepennii B MuKpomupe. COOTHOIIEHUS HEONpeneaEHHOCTEH
['eitzendepra.

TexHuueckne YCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHL:  CIEKTPOMETP,
dboTorneMeHT, POTOAATUNK, TYHHETHHBIM MUKPOCKOII, COJTHEYHAs 0aTtapesi, CBETOIUO.

Jlemoncmpayuu

®otorh(hexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHENTHETO GhoTodhPekTa.

WccnenoBanme 3aBUCUMOCTH COTIPOTUBJICHUS MTOJTyIIPOBOTHUKOB
OT OCBELLIEHHOCTH.
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CBeToauo.
Conueunas 6artapes.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi, NPaAKMUKyM
Uccnenosanue poropesuctopa.
N3mepenune nocrosiHoM [nanka Ha ocHOBeE uccienoBanus Gporoaddexra.
Uccnenosanue 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOIUO]] OT HAMPSKEHUSL.

Tema 2. @uzuxka amoma

OnbITel 1O HCCIENOBAaHUIO CTPOCHHUS aroMa. llmaHerapHas Mojenb aroma
Peszepdopna.

[Toctynater bopa. M3nydenne wm moriomeHne (OTOHOB TPHU TEPEXOJe aroma
C OJTHOTO YPOBHS SHEPTUU HA JPYTOM.

Bunpl ciektpoB. CiekTp ypoBHEH 3HEPTHH aTOMa BOJIOPO/IA.

CrioHTaHHOE U BBIHYKJICHHOE U3NTydYeHue cBeTa. Jlasep.

TexHuueckue yCTpONCTBAa U TEXHOJIOTMYECKUE MPOLIECCHI: CIIEKTPAIbHBIN aHaIU3
(CIEeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
Habmronenue muHeM4aThiX CIIEKTPOB.
Y CTpOUCTBO U AEUCTBUE CUETUYNKA MOHU3UPYIOIINX YACTHIL.
Onpenenenue IIMHBI BOJIHBI JTA3€PHOTO U3Ty4YCHUS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsl, NPaAKMUKyM

Hab6nronenue nuHelyaToro CrexkTpa.

UccnegoBanne cnekTpa pa3peKEHHOTO AaTOMApHOrO BOJOPOAA W U3MEPEHHUE
nocrosiHHoM Punbepra.

Tema 3. Duzuxka amomnozo a0pa u 31eMeHmMAPHLIX YACMUY,

Hyxnonnas monens siapa I'eiizenoepra—Banenko. 3apsa siapa. MaccoBoe 4ucio
saapa. U30Torsbl.

PannoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacmnal.

["'amMmma-uziryueHue.

3aKOH PaJIMOAKTUBHOIO pacnaga. PagnoakTuBHbIE N30TOMBI B npupoje. CBolcTBa
MOHHU3UPYIOMIETO0 M3JIy4yeHUs. BiusHME paavOaKTUBHOCTH HA >KUBBIE OPraHU3MBL.
EctecTBennsriit ¢hon nznyuenus. [Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sizipe. Snepubie cuibl. Jlegekt macchl spa.

SAnepubie peakiuu. Jlenenwe m cunTe3 sep. SAnepubie peakTopbl. [IpoGmembl
YIIPABJISIEMOTO TEPMOSICPHOTO CUHTE3a. JKOJOTMYECKHE aCIEKThl Pa3BUTHUS SACPHOM
DHEPIETHUKH.

Metonbl perucrpanuu u WCCIICIOBAHUS AJIEMEHTAPHBIX YacCTHII.

@yHIaMEHTAIBHBIE B3aUMOJICHCTBUSA. baprOHBI, ME30HBI U JICIITOHBI.

[IpencraBnenne o CtannaptHoi Moaenu. KBapk-riatooHHast MOJI€Nb aJpOHOB.
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®duzuka 3a npeaenamu CranaapTHON Mojenu. TEmMHass MaTepust U TEMHAs SHEPTHUSL.

EnunncTBO u3nyeckoil KapTUHBI MUpA.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, TepMOSIEPHBIA peakTop, aToMHas OomM0a, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomwl, NPAKMUKYM
UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue painoakTUBHOTO (DOHA C HCTIONB30BAaHUEM JJO3UMETPA.
N3ydenne morsomnieHus 0eTa-4acTUl] ATFOMHHHUEM.

Pa3nen 8. JiieMeHTHI aCTPOHOMMY U ACTPOPU3UKHU

Ortanbl pa3BUTHS ACTpOHOMHUH. lIpuKiIamHOE W MHPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMmuu. [IpymMeHUMOCTh 3aKOHOB (PU3UKHU J1s1 OOBACHEHUS MPUPOAbI KOCMUYECKUX
00OBEKTOB.

Metoabl aCTPOHOMHYECKUX UCClieI0BaHU. COBPEMEHHBIE ONITUYECKHUE TEJIECKOIIBI,
PaIuOTENECKOIIbI, BHEATMOC(EpHast ACTPOHOMHUSI.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUE 3BE3/IbI, IUTAHETHI, UX BUIUMOE JIBHKEHUE.

CouniHeuHas cucrema.

Connue. ConmHeuHast akTUBHOCTB. MIcTouHuK sHEprun CoHIA U 3BE3 .

3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamMma «CHEKTpaJbHBIA Kiacc —
CBETUMOCTBY». 3BE31bl TJABHOM TMOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3] IJIaBHOW IMOCJIENOBATEIBHOCTU. BHYTpeHHEe cTpoeHue 3BE3.
CoBpeMeHHbIE TPEACTABIECHUS O MPOUCXO0KACHUU 1 3BOJOIMU COoJHIIA U 3BE3/. DTaIlbl
JKU3HHU 3BE3]I.

Muteunsiii [TyTe — Hama [Nanaktuka. [Tonoxenune u qeuxenne CosnHia B ['anaktuke.

Tunbl ranakTuk. PaguoranakTuky v KBa3apbl. YEpHbBIE IBIPBI B IApaX FAIAKTHK.
Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa066ma. Pazberanuwe rajaakTHK.
Teopus bonpuioro B3peiBa. PeMKTOBOE U3TydEHUE.
Macmrabnas crpykrypa Beenennoit. Metaranaktuka.
Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus
HaGmtonenust 3BE31HOTO HeOa HEBOOPYKEHHBIM TIJ1a30M C HCHOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM 711 ONpEeJeiIeHUs] TMOJIOKEHUS] HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHbIE c0o3Be3a1s1 CeBEPHOTO MOJyIIApUs U SIPKHUE 3BE3/BI.
Habmonenus B Teneckon JIyHbl, MIaHeT, TYMaHHOCTEH U 3BE3THBIX CKOILJICHUIA.

Pu3nvecKuil NPAKTHKYM

CnocoObl u3MepeHus: (PU3NUYECKUX BEJIWYHUH C HCMOJb30BAHUEM aHAJOTOBBIX U
UMPOBBIX HU3MEPUTETBHBIX MPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTEJIbHBIE MOTPEIIHOCTH HM3MEPEHUM (PU3MUECKUX BEIUYMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHNe KOCBEHHBIX W3MEPEHHM, UCCIEIOBAHUN 3aBUCUMOCTEN (PU3MUECKHX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX TUNoTe3 (BHIOOpP M3 paboT, OMUCAHHBIX
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B TEMATUYECKUX pas3fesiax «YUEeHUYECKUH OKCIIEPUMEHT, J1abopaTOpHbIE pPAOOTHI,
PaKTUKYM» ).

O0o01marnee nOBTOpeHue

O06oOmieHne W cucTeMaru3alusi Cojep)KaHus pas3esioB Kypca «MexaHukay,
«MonexynsipHast Qu3Mka W TEPMOJAMHAMHKA», «DIeKTpoauHamuka», «Komebanus u
BOJIHBI», «OCHOBBI CIIELMATBHON TEOPUH OTHOCUTEIbHOCTH», «KBaHTOBast ¢uznkay,
«IIeMEHTBI aCTPOHOMUU U aCTPODUZUKI.

Ponp pu3ukm m acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJIOTMYECKOM, COIMMAIEHON U
THUYECKOH chepax NeATeNbHOCTH YelOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW  HAy4YyHOM  KapTUHE  MHUpa, 3HAUYEHUE  OMNHUCATEIbHOM,
CHUCTEMATH3UPYIOIICH, OOBSICHUTEIbHON M MPOTHOCTHYECKOW (YHKIUN (HU3NIECKOM
TEOPHUH, POJIb (PU3MUECKOW TEOpUH B (POPMUPOBAHUM NPENCTABICHUNA O (PU3NUECKON
KapTUHE MHpaA, MECTO (PU3NYECKOM KAPTUHBI MHUpAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOLE.

Me:xnpeaMeTHble CBA3M

N3yuenne kypca ¢u3uku yriyoséHHoro ypoBHd B 11 kmacce ocyuiecTBisieTcs
C Y4E€TOM COJIepKaTENIbHBIX MEKIIPEIMETHBIX CBSI3EH C KypcaMy MaTeMaTUKH, OMOJIOTHH,
XUMUH, Teorpauu 1 TEXHOJIOTHH.

MesicnpeOmemnovie NOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20
no3HaHuA: SBIICHUE, HAYYHbIN (DakT, runotesa, puznueckas BEIMYHMHA, 3aKOH, TEOPUs,
HAOJIIOJICHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHUE, MOrPEUIHOCTU
U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpOBast 1adbopaTopusl.

Mamemamuxka: PermieHue cucTeMbl YypaBHEHUU. TpUrOoHOMETpUYECKHE (QYyHKUIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOKIECTBO.
BekTopbl M HMX NPOEKUMH HA OCH KOOPJMHAT, CJIOKEHHE BEKTOpOB. lIpous3BoaHbIE
arieMeHTapHbIX (yHKUuH. [Ipu3Haku noao0us TpeyroJbHUKOB, ONpeaeaeHUe MIoaan
II0CKUX (huryp u o0bEMa Te.

Buonozua: snekrpudeckue siIBICHUS B )KUBOM NPUPOJE, KOJIeOaTeIbHbIE JBUKECHUS
B KMBOM NPUPOAE, SKOJOTMYECKHE PHUCKU MpPU MPOU3BOACTBE HIIEKTPOIHEPTHUH,
JIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYXKAaroLEH Cpeabl, YJIbTPa3ByKOBasl JHATHOCTHKA
B MEJUIIMHE, ONITHYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumua: CTpPOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUINYECKAsI CTPYKTYpa TBEPABIX TEJ,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON pEeIETKU, CIIEKTPaIbHbIN aHAIN3.

T'eocpaghua: marnuTHbIE TMONIIOCA 3€MIIM, 3aJI€KM MAarHUTHBIX pyaA, (oTochEMKa
3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua:  TPUMEHEHUE  TOCTOSIHHBIX  MAarHUTOB,  DJIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEPATOP MEPEMEHHOI0 TOKa, UHIYKIUOHHAS TIeUb, TUHUU
ANIeKTpoIiepeaay, 3JIEKTPOJBUraTelb, pajaap, pPaaIuoONpUEMHHK, TEJIEBU30P, AHTECHHA,
tenedon, CBU-nieup, ynbTpa3ByKoBasi JUarHOCTUKA B TEXHUKE, IPOEKIIMOHHBIN ammapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIYTHUKOBblE NPUEMHUKH, sAepHas
HHEPreTHKa U SKOJOTUYECKHUE ACTIEKThI €€ Pa3BUTHSL.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS y4eOHOro mnpeamera «DuU3KKay HJOJKHBI
OTpaxaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOY4YalOIIMXCA  PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TMO3MUIMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpHUEHTAIM, TO3UTHUBHBIX BHYTPEHHUX YOEKACHUI, COOTBETCTBYIOUIUX TPAAULIMOHHBIM
IEHHOCTSIM POCCHICKOTO0 OOIIECTBa, paCIIMPEHHE KU3HEHHOTO OIMbITa W OIbITa
NEATEIbHOCTH B IPOLECCE pEATM3alli OCHOBHBIX HAaIpPaBICHUN BOCHUTATEIbHOU
NEATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHcKOro BOCIATAHUA:

C(OPMHPOBAHHOCTDh TPAKIAHCKONH MO3MIMKA OOYyYaroIIerocss Kak aKTHBHOIO
¥ OTBETCTBEHHOTO YICHA POCCHICKOTO OOIIECTBA;

HPUHATHE TPATULIMOHHBIX 00IIIeYEITOBCUCCKUX I'YMaHHCTHYCCKUX
U IEMOKPATHYECKUX [ECHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HHTEpPECaX TIPasKIaHCKOIO
00I1IeCTBa, Y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlny;

yYMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMA HHCTHTYTaAMH B COOTBETCTBHH C HX
(GYHKIMSIMHU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOHN U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) MATPHOTHYECKOTO BOCTIMTAHMS:
c(hOpPMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LHEHHOCTHOE OTHOLIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACHh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMBI M LIEHHOCTU, B TOM YMCIE
B JICATENILHOCTH YUYEHOTO;

OCO3HaHHUE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOr0 BOCIIUTAHMS
3CTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYast 3CTETHKY HAyYHOTO TBOPYECTBA,
HPUCYIIEro (pU3NIeCKoi HayKe;

5) TpyaoBOro BoCIUTAHMS:

MHTEPEC K pa3iu4HbIM cepaM MpoPecCHOHATbHON NIEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp OyyIIei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;
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TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO B 00JaCTH (PUBUKHU
Ha IPOTSHKEHUN BCEH JKU3HU;

6) IKOJOrMYecKOro BOCIMTAHHUS:
c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOM KYJIBTYPhI, OCO3HAHHUE II100aJIbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;
IJJAHUPOBAHUE M OCYIIECTBJICHUE JICHCTBUN B OKPYKAIOUIEH Cpeie Ha OCHOBE
3HAHHUS LEJIE YCTOMYMBOrO PAa3BUTHS YEJIOBEUECTBA;
Pacmpenne omnbiTa AESATENIBHOCTA 3KOJOTMYECKOW HAIMPABIEHHOCTH HAa OCHOBE
UMEIOITUXCS 3HAaHUH 110 (PU3HUKE;

7) NMEeHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;
OCO3HaHWE LEHHOCTH HAYYHOW JIEATEbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUECHUS
GU3MKM  OCYIIECTBIATH  HPOEKTHYID U HCCJIENOBATENbCKYIO  JIESTEIBbHOCTD
WHIUBUYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE YyUeOHbIe HeiiCTBUS
ba3oBble JJornyeckne aeiicTBUSA:

CaMOCTOSITENIbHO (DOPMYIUPOBATh U AKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAENATh LEIU AEITEIbHOCTH, 33/1aBaTh [TAPAMETPhI U KPUTEPUHU UX JTOCTHUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (DU3UUECKUX

SIBJICHUAX;

pa3pabarbiBaTh IUIAH peELICHUs] MTPOOJEeMbl C YYETOM aHaJIM3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH TIOCJICACTBUN NCATEIBHOCTH;

KOOPAWHUPOBATH U BBIMOJHITE pabOTy B YCJIOBHUSX PEaTbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX MTPOOJIEM.

ba3oBble nccienoBare/ibCKHue 1eiiCTBUA:

BJaJIeTh HAyYHOH TEPMHUHOJOTHEH, KIIOYEBBIMUA TOHATHUSIMH W METOIaMH
buznueckoil HayKu;

BJIa/IeTh HABBIKAMHU Yy4eOHO-UCCIIEOBATETLCKON W TPOEKTHON AeATeIhbHOCTH
B o0jacTu (PU3HKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOHCKY
METOJIOB pEIICHU 3a/1a4 (PU3NYECKOTO COAEPIKAHMS, TPUMEHEHUIO Pa3IMYHbIX METOIOB
MIO3HAHWS,

BJAeTh BUJAMH JIEATEIBHOCTH 1O TIONYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTalny, TpeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX CUTYAIIUX,
B TOM YHCJI€ TIPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JaCTH (PU3HKU;
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BBISBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 33a4y, BbIIBUTaTh
TUIOTE3y €€ pelIeHus, HaXOIUTh apIyYMEHTHI JIJIsl I0Ka3aTeNIbCTBA CBOUX YTBEPKICHUM,
3a71aBaTh NMapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIICHUS 33Ja4d pPEe3yIbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX yCIOBHSIX;

CTaBUTh M  (GOPMyIHpPOBaTh COOCTBEHHbIE 3aJaydl B  00pa30oBaTeNbHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHUOOPETEHHBII OTIBIT;

YyMETh TEPEHOCUTh 3HaHUS 10 (U3UKE B  MPAKTUYECKYI0  001acThb
KHU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJIEH, IIPEIaraTb OPUTMHAIBHBIE TIOJXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIONINE aIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undopmanmueii:

BJQJ€Th HAaBbIKAMU TOJy4YeHUS HHPOpMauu (PU3UUECKOTO  COJEPHKAHUS
U3 HWCTOYHHKOB pAa3HBIX THIIOB, CAMOCTOSITEIbHO OCYIICCTBISITh IIOWMCK, aHaJu3,
CUCTEMATHU3AlMI0 M HWHTEpHpeTaluio WHGOpPMAIMK pa3IMYHbIX BUIOB U (Gopm
MIPE/ICTABIICHNUS,;

OIICHUBATh JIOCTOBEPHOCTH H(OpPMAITUY;

HCITOJIB30BaTh CPE/ICTBA WH()OPMAITMOHHBIX MU KOMMYHHUKAIIMOHHBIX TEXHOJOTHN
B PCIICHUMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M  OpPraHU3aI[MOHHBIX 3ajau
Cc coOiogeHueM TpeOOBaHUM JProOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, TPaBOBBIX M OTUYECKHX HOPM, HOPM HWH(MOOPMAITMOHHON
0e30I1aCHOCTH;

Co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEPXKaHUS B Pa3MMUHBIX (hopmaTax ¢ y4ETOM
Ha3HaueHUs MHQPOpPMAIUM U I1IEJIEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (GopMy
MIPEICTABIICHUS ¥ BU3YaTU3aIlHH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBUS:

OCYLIECTBJIATH OOILIEHNE HA YPOKax (PU3HKHU U BO BHE-YPOUHOU ESITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKNA KOH(DIMKTHBIX CUTYaluid U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOX TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX

CPEJCTB;
NOHUMATb U UCTIOJIB30BaTh MPEUMYILIECTBA KOMAHAHON Y MHANBUAYAJIbHOU pabOThI;
BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX ICUCTBUH C YUETOM OOILIMX HHTEPECOB,
Y BO3MOXHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;

MIPUHUMATh L€ COBMECTHOM IE€SITEIIbBHOCTH, OPraHU30BbIBATh U KOOPAHMHUPOBATH
JIEUCTBUS M0 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUN, PACIIPEIEIISITH POJIA C YUYETOM
MHEHUN YyYaCTHUKOB, OOCYX/1aTh Pe3yIbTaTbl COBMECTHOM pabOThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KaXKJOTO YYaCTHMKAa KOMAHJbI B OOIIMii
pe3yabTaT no pazpaboTaHHBIM KPUTEPUSIM;

33



npemiaraTb HOBBIC IIPOCKTbBI, OLOCHHBATL HWACH C TIO3UIIMKM  HOBH3HBLI,
OPUTHMHAJIbHOCTH, Hp&KTH‘ICCKOﬁ 3HAYNMOCTH,

OCYHICCTBIIATH ITIO3BUTHBHOC CTPATCTHUYICCKOC IMOBCACHHUC B PA3JIMYHBIX CUTyaAlIUAX,
IPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH WHHUIIMATUBHBIM.

PerynsitTuBHble yHMBepCaJibHbIe yY4eOHbIe eHCTBUSA
Camoopranuzanms:

CaMOCTOSATENIbHO OCYILIECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTh B  00JACTH
(GU3UKY U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE
3aJ1a4u;

CaMOCTOSITENIbHO COCTABIIATH TUIAH PEHICHHs PacuETHBIX M KauyeCTBEHHBIX 3a/1ad,
IJIaH  BBIMOJHEHUS MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOMIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTECHUMH;

JIaBaTh OIICHKY HOBBIM CUTYalIUsIM;

pacHIMpATh PAMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieJIaTh OCO3HAHHBIN BHIOOP, apIYMEHTUPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pElICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIAUIMU B 00JIacCTH (HU3UKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIbHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalllsiM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISAM;

BJIa/IETh HABBIKAMU MTO3HABATENILHOM PEIIEKCUU KaK OCO3HAHUS COBEPILIAEMBbIX
JIEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pedIEKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOIO
pelIeHHS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh PEILIECHUS M0 UX CHUKECHUIO;

MPUHUMATH MOTHUBBI U @pTYMEHTHI IPYTHX MPHU aHAIHU3€ PEe3yIbTaTOB AEITEILHOCTH;

MPUHUMATh ce0sl, MIOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTUX MPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO APYTHMX HA OIIUOKH.

B mpouecce mocTukeHUsT JIMYHOCTHBIX PE3YyJbTATOB OCBOEHUS MPOrPaMMBbl
1o pU3MKE JIs1 YPOBHS CPETHETO 00IIero 00pa3oBaHus y 00y4arOmuXcsi COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMeNIeKm, TIPEAnoaraouui cOpMUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAJIBHOE
COCTOSIHUE, BUJIETh HANPABJIECHUS PA3BUTHSI COOCTBEHHOW SMOIMOHANIBHOU c(pepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUsSA, BKIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE [PUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHHUE, CIIOCOOHOCTh aJalITUPOBATHCS K AMOLIMOHATIbHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHE MOTHUBAILIMU, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKECHUIO LU H
yCIiexXy, ONTHMHU3M, HWHHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEM;

SMITATHM, BKIIIOYAIONIEH CHOCOOHOCTh ITOHMMAThL SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YUUTBIBATH €T0 MPU OCYIIECTBICHUHU OOIICHUS, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIUMX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS
C IPYTUMH JIFOJIbMU, 3800 TUTHCS, TIPOSIBIISATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K koniry o6y4enus B 10 kiacce npeaMeTHbIC pe3yIbTaThl HA YTIyOJIEHHOM ypOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh y 00YUYAIOIIUXCSI YMEHHUIA:

MOHUMATh POJb (U3UKH B IKOHOMHUYECKOW, TEXHOJIOTMYECKOM, IKOJIOTUUYECKOM,
COIIMATILHON W ATUYECKON cepax NesTeIbHOCTH YeJIOBEKa, pOjdb U MECTO (U3UKU
B COBPEMEHHOW  HAy4yHOM  KapTUHE  MuUpa,  3HAYEHUE  OMNHUCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (QYHKIUN (PU3HMUecKon
TEOPUU — MEXAHHUKH, MOJICKYJISPHOU (PU3UKKM M TEPMOJUHAMUKH, POJIb (PU3MUECKOI
TeOpuu B (POPMUPOBAHUM TIPEACTABICHUN O (PU3NYECKOU KapTUHE MUPA;

paznuyaTh YCJIOBHS NPUMEHHUMOCTH MoOJielel (PU3NYECKUX TeNl M IPOIIECCOB
(s1BIeHMIN): MHEpLMATbHAS CUCTEMa OTCU€Ta, aOCOIOTHO TBEPAOE TEJO, MaTEepHAIIbHAS
TOYKa, PaBHOYCKOPEHHOE [IBIKEHHE, CBOOOJHOE TajeHue, aOCOJIOTHO YIIpyras
nedopmariusi, abCONIOTHO YIPYroe U aOCOJIOTHO HEYINPYTroe CTOJKHOBEHHUS, MOJACIIH
rasza, >KMJIKOCTH U TBEPJIOTO (KPUCTAIUIMYECKOT0) Teja, UeadbHbIN ra3, TOUCYHBIHN 3apsi/l,
OJIHOPOJIHOE BJIEKTPUUYECKOE TT0JIE;

paziuyuath yciaoBUs (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMATh BCeOOHMil xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OTPAHMYEHHOCTH
WCIIOJIb30BaHUsl YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSCHATH MEXAaHWYECKUE MPOIECCHl M SIBICHUS, HCIOIb3YS
OCHOBHBIC TIOJIO)KCHHSI M 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
NBIDKEHUA, (HOPMYJIbI KMHEMATUKU PaBHOYCKOPEHHOTO JBMKEHUS, MpPeoOpa3zoBaHUs
["anuiiest 11t CKOPOCTH U MIEpeMeNeHus, 3aKOHbI HbI0TOHA, TPUHIIUIT OTHOCUTEIBHOCTH
[anunes, 3ak0OH BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXpPAHEHUS UMIIyJbCa W
MEXaHUYECKON IHEPTUH, CBSA3h PAOOTHI CHUJIBI C U3MEHEHHEM MEXAHMYECKOW IHEPTHUH,
YCJIOBUSI paBHOBECHUsS TBEPAOTO Tea), MPU STOM HCHOJIb30BATh MAaTEMATHUYECKOE
BBIpDAKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TMPUMEHUMOCTU (HU3NUYECKUX 3aKOHOB:
npeobpazoBanuii ['anuiies,, BTOporo u Tpethero 3akoHoB Hel0TOHA, 3aKOHOB COXpaHEHUS
UMITYJIbCA U MEXAaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAM3UPOBATH U OOBSICHSITH TEIIJIOBBIC TIPOIIECCHI U SIBJICHUS, HCTIOIb3YsI OCHOBHBIC
nosioxkeHust MKT u 3aKk0HBI MOJIEKYJIIPHOUW (PU3UKH U TEPMOJIMHAMUKY (CBSI3b JTABJICHUS
UJICAIBHOTO Ta3a CO CPEeJHEW KUHETHYECKOW SHEPruer TEIIOBOIO JBHXKEHUS W
KOHIIEHTPAILMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPbI BEIIECTBA CO CPEAHEN KUHETUYECKOU
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SHEPIrueil TEIMJIOBOrO JBMKEHHS €ro 4YacTHll, CBSI3b JIaBJICHUS HJEAJBLHOIO Tra3ac
KOHICHTPAIIMEN MOJIEKYJ U €ro TeMmIleparypoH, ypaBHeHue MenneneeBa—Kaneipona,
MEPBbIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHSI HEPTrUM B TEIUIOBBIX IMPOIECCAX),
Py 3TOM HCIOJB30BaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHa;

aHAIM3UPOBATh M OOBICHATH DIIEKTPUUECKHE SBJICHHS, HCIOJIb3ysS OCHOBHBIC
MOJIOKEHUST U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsja,
3akoH KyJioHa, MOTEHIIUATBHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, TPUHLIUI CYTIEPIIO3UIIUN
ANEKTPUUYECKUX TOJIEH, IIPU 3TOM yKa3bIBasi YCIOBHS MPUMEHUMOCTH 3akoHa KyioHa, a
TaKK€ NPAKTUYECKH BAXKHBIC COOTHOLICHWS: 3aKOHbI OMa [ ydacTKa LENu W
JUISL 3aMKHYTOM 3JekTpuueckoil uemnu, 3akoH J[xoyns—Jlenma, nmpaBuia Kupxroda,
3aKkoHbl Dapajes AJisl JIEKTPOJIN3a);

ONMUCHIBaTh  (PU3UYECKHE TIPOIECChl W  SBJICHUSA, MCIOJIb3YS  BEIUYUHBI:
NepeMeIeHre, CKOPOCTh, YCKOPEHHUE, UMIYJIbC Teda U CHUCTEMbI TeJ, CHUJIa, MOMEHT
CUJIbl, JAaBJECHUE, TMOTCHIHWAIbHAs JHEPTUsl, KUHETUYECKAas DSHEPrus, MEXaHUYECKas
9HEprus, paboTa CHJIbL, IIEHTPOCTPEMHUTEIILHOE YCKOpPEHHWE, CHUJia TSDKECTH, CHIIa
YIPYTrOCTH, CUJla TPEHUSI, MOIIIHOCTb, SHEPTHUs B3aUMOJACHCTBUS Tela ¢ 3eMi€il BOIM3HU
e€ MOBEPXHOCTH, SHEPrusi ymnpyrou nepopmariu MOpPY>KUHBI, KOJIUYECTBO TEIUIOTHI,
abCoJIOTHasg TeMmIlepaTypa Teja, padoTa B TEPMOJIMHAMHKE, BHYTPEHHSS HHEpPrus
UJICAIbHOTO OJHOATOMHOTO Ta3a, paboTa MUJIeaJbHOTO T'a3a, OTHOCUTENIbHAS BIAKHOCTD
Bo3ayxa, KIIJI wuaeanbHOro  TEIUIOBOIO  JIBUTATENsl;  AJIEKTPUUYECKOE  MOJIE,
HaMpsHKEHHOCTh JIEKTPUYECKOTO MO, HANPSKEHHOCTD IMOJS TOUYEUHOIO 3apsija WIH
3apsHKEHHOTO 1Iapa B BAKyyME U B TUAJICKTPUKE, MTOTEHIIAAI DJIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHUUAJIOB, JEKTPOJABIKYIIASI CUIIA, CHJIAa TOKA, HAMPSXKEHUE, MOITHOCTh
TOKa, JIEKTpUUECKass EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTUBJICHUE yYacTKa LENu
C TMOCIENOBAaTEIbHBIM W MAapajuleIbHBIM COEJUHEHHEM PE3UCTOPOB, DHEPTHS
AIIEKTPUUYECKOTO TOJISI KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH TMpPOTEKaHUs (UBUYECKUX SIBICHHUM: MEXaHUYECKOe
JIBI>KEHUE, TEIJIOBOE JIBM)KEHUE YaCTHI] BEILIECTBA, TETJIOBOE PaBHOBECHE, OPOYHOBCKOE
nBkeHue, auddys3us, ucnapeHue, KUIEHUE U KOHJACHCAIlUs, IUIABJICHUE W
KpUCTAJLT3au, HaIpaBJICHHOCTh TeIUIoNepeaayH, ANEKTpU3aLU Ted,
AKBUIIOTEHIUAIBHOCTh MOBEPXHOCTH 3aPSKEHHOTO MPOBOHUKA;

MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MYECKON BEIUYUHBI OT JPYyroi
C HCIOJIb30BAHUEM TPSMBIX HM3MEPEHUM, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcupoBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3WYECKUX BEJIUYUH B BUJIC
rpaduKoB ¢ y4€TOM aOCOJIFOTHBIX TOTPEIIHOCTEH W3MEpPEHUM, JejaTh BBIBOBI
MO pe3yJibTaTaM UCCIICIOBAHMUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (DU3NYECKUX BEIMYMH, TIPU STOM BBIOUPATH
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIICHHBAaTh aOCOJIOTHBIE U OTHOCUTEIHHBIC
MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPECHMUIA;

36



OPOBOJUTH ONBITBI 10 MPOBEPKE MPENJIOKEHHOW TUIOTE3bl: IIJIaHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIU3UPOBATH MOTYYEHHbBIE
pEe3yNbTaThl U JEJIaTh BBIBOJI O CTATyCE NPEI0KEHHON THIIOTESHI;

co0roAaTh mpasuiia 6€30MacHOro Tpya MPH MPOBEICHUHN UCCIEAOBAHNUN B paMKax
y4eOHOTO JKCHEPUMEHTa, MPaKTUKyMa U Y4eOHO-HCCIEAOBaTEIbCKOM M IMPOEKTHOMN
NESATEIIBHOCTH € HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB M JaOOPATOPHOTO
000pyIOBAHUS;

pemarbs pacy€THhIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (PU3NYECKOU
MOJIEJIbIO: Ha OCHOBAHWH aHAJINM3a YCIOBHsI 0OOCHOBBIBAThH BHIOOp (pU3MUECKON MOJAETH,
OTBEYAIOLIEe TpeOOBaHUAM 3a/1aui, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
noCTynathl (PU3MUECKUX TEOPHM MPH HCIOJb30BAHUM MATEeMAaTHUYECKUX METO/I0B
pemieHuss 3agad, MPOBOAWUTH pPacy€Tbl HAa OCHOBAaHMM HMMEIOIIMXCS JIAHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOBI PEIICHUS C YUETOM MOTYyUEHHBIX
pE3yNbTaTOB;

pelaTth KauecTBEHHbIE 3a/layd, TPeOyIoLIUe NPUMEHEHUs 3HAHUM W3 Pa3HbIX
pa3zienoB Kypca (U3MKH, a TaKKe€ HWHTErpallMd 3HAHWM W3 JPYruxX MpeIMETOB
€CTECTBEHHO-HAYYHOI'0 LHKJIA: BBICTPAUBAaTh JIOTMYECKYIO LETMOYKY PacCyKICHUN
C OIOPOM HA U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA I OOBSCHEHHUS OCHOBHBIX IMPUHLHUIIOB
paboOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJOTUUYECKHUX
IIPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIaJa POCCHUMCKMX U 3apyOexHBIX YUYEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, B O0BSICHEHHE MPOLECCOB OKPYIKAOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OLIEHUBATh TOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
NeSATEIbHOCTH YEJOBEKAa, CBS3aHHOW C (PU3MYECKUMH MPOLECCaMHU, C MO3HUILMHA
HKOJIOTUYECKON O€30MacHOCTH, MPEACTABICHUHN O PallMOHAILHOM MIPUPOI0NOIb30BaHUH,
a TaK)K€ pa3yMHOM MCHOJIb30BaHNUU JOCTUKEHUI HAYKH U TEXHOJIOTUH JJIs JAIbHEUILIErO
pa3BUTHS YEJIOBEUYECKOI0 OOIIECTBA;

MPUMEHATh pa3IMyHble CHocoObl paboTel ¢ uH(poOpManuendn @QU3NYECKOTO
COJIEp’KaHUSl C MCIOJb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH, MpH
TOM HCIOJIb30BaTh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTMHM JUIsl TIOUCKA,
nepepadoTKi ¥ TPEAbABICHUS Yy4YeOHOW U HAYYHO-TIOMYJISIPHOW HH(POPMAIINH,
CTPYKTYpUPOBAaHUS M HMHTEpIpETalud HH(POpMAIMM, TOIYyYSCHHOM W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJy4aeMyt0 HH(POPMAIIMIO U OLICHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCS 3HAHUM, TaK M HA OCHOBE aHAJIN3a HCTOYHHUKA
uH(popmanuu;

NPOSBIISATh OPraHU3AllMOHHBIE W TIO3HABATENIbHBIE YMEHHUS CaMOCTOSTEIbHOTO
NpUOOPETEeHUs] HOBBIX 3HAHMM B TMPOIECCE BBITOJHEHHUS] MPOEKTHBIX M Yy4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B rpyIie ¢ UCIOJHEHUEM Pa3JInYHBIX COLMAIBHBIX POJIEH, IIAHUPOBATh
paboTy IrpyIIibl, PAMOHAIIBHO PACIpEAeATh AEATEIbHOCTh B HECTAHIAPTHBIX
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CUTyalUsiX, aJIEKBATHO OLICHUBATh BKJAJ KaXJ0I0 U3 yYaCTHUKOB IPYIIIbI B PEILICHUE
paccMaTpuBaeMoM MPoOJIEMBbI;
NpOSBIATH MOTHBALMI0O K Oyaymieil  mpodeccCHOHaNbHOM — ACSTENbHOCTH
10 CHEUAIBHOCTIM (PU3NKO-TEXHUYECKOTO MPO(UIIs.

K xonity o0yuenus B 11 kiacce npeaMeTHbIC pE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YyHAIOIIUXCSI YMEHUI:

MIOHUMATh POJIb (PU3UKK B IKOHOMHUYECKOM, TEXHOJIOTMYECKOW, COIMAIBHON H
TUYECKON cdepax NesTeIbHOCTH 4YelloBeKa, POJb U MECTO (DU3UKU B COBPEMEHHOM
HAay4YHOM KapTHUHE MHpPA, POJIb ACTPOHOMHUU B MPAKTHUECKOW AESITEIBHOCTH YEJIOBEKA U
JaJbHEUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONHUCATEIBHOM,
CHUCTEMAaTHU3HUPYIOIeH, OOBSICHUTEIPHOW M MPOTHOCTHYECKOW (PYHKIMHA (U3HUECKOM
TEOPUH — DIIEKTPOJUHAMUKH, CIELHUAJIbHOWM TEOPHUH OTHOCUTEIBHOCTH, KBaHTOBOW
bu3uKky, poab GU3NUECKON TeopHH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE;

paznuyaTh YCJIOBHS NPUMEHHUMOCTH MoOJelell (PU3NYECKUX Tel M IPOILIECCOB
(sBIEHUI): ONHOPOJHOE  DJIEKTPUYECKOE U  OJHOPOAHOE MArHUTHOE  MOJH,
rapMOHHUYECKHE KOJIEOAHUs, MAaTeMAaTUYECKH MasTHUK, WICANbHBIA MPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJI€AIbHBIN KOJIEOATENbHbIN KOHTYp, TOHKAs JINH3A,
MoJieJiel aToMa, aTOMHOTIO s/Ipa U KBAaHTOBOM MOJIENIU CBETA;

pazinyuath yciaoBUs (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH xapakTep (yHAAMEHTaJIbHBIX 3aKOHOB U OrPaHUYEHHOCTH
MCITIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHITH 3JIEKTPOMAarHUTHBIE MPOLECCHI U SIBJICHMUS, UCIIOJIb3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl 3JIEKTPOJMHAMHUKM U CHELHAIbHOW TEOopUu
OTHOCHUTEJIHOCTU (3aKOH COXpaHEHUsl JJIEKTPUYECKOro 3apsia, cuiaa Amriepa, cuia
JlopeHna, 3aKOH DBJIEKTPOMArHUTHOM WHAYKIMHM, npaBwio Jlenua, cBa3p JC
CaMOMHIYKIMH B JJIEMEHTE 3JIEKTPUYECKOM LEMU CO CKOPOCTHIO U3MEHEHHUSI CHJIBI TOKa,
MOCTYJIAThI CIICIUATILHON TEOPUU OTHOCUTEILHOCTH DHHINTEIHA);

aHAIM3UPOBaTh MU OOBACHATH KBAHTOBBIE MPOLIECCHl M SBJICHHS, HCIHOJIb3Ys
MOJIOKEHUST KBAaHTOBOM (Ppu3uku (ypaBHeHHe DiHIITEHA 1 poTrorddexra, mepBoiit U
BTOpOM mocTynaTel bopa, mpuHIMI coOoTHOLIEHUs HeomnpenenéHHocten I'eiizenOepra,
3aKOHBI COXPAHEHUS 3apsA0BOr0 U MacCOBOI'O YHCENI U SHEPTUU B SIACPHBIX PEAKLMSIX,
3aKOH PaJUOAKTUBHOIO pacnaia);

ONMHUCHIBATh  (PU3WYECKUE TMPOLECCHl U SABJICHUS, HCIOIb3Ysl BEJIWYUHBL:
HaIPSHDKEHHOCTh  3JIEKTPUYECKOIO MOJS, NOTEHIMAI 3JEKTPOCTATHYECKOro MO,
Pa3HOCTh MOTEHUHUAJIOB, JJIEKTPOJABWKYIAS CHUIA, HWHAYKIUS MAarHUTHOTO IIOJS,
MarHuUTHBIM TOTOK, cwiIa AMIepa, HWHAYKTUBHOCTb, JJIEKTPOABHKYIIAS CHJIA
CaMOMHAYKIIMM, SHEPrUsi MAarHUTHOTO TOJIsi MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUUN
UMITYJIbC, TIOJIHASL SHEPTUsl, SHEPTUS MOKOS CBOOOJHOW YACTHIIbl, SHEPTUS U HMITYJIbC
(GboTOHA, MaccOBOE YUCIIO U 3apsi]l A1pa, SHEPTHs CBA3M S/Pa;
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OOBSACHITH OCOOEHHOCTH MPOTEKaHUS (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
WHIYKITUS, CAMOUHIYKIINS, PE30HAHC, MHTEPPEPEHIIMS BOIH, AUGPaAKIUS, JUCTICPCUS,
MOJTHOE€ BHYTPEHHEE oTpaxkeHue, (orosrnekrpuueckuit addext (hororddexr), anbda-
u Oera-pacmansl saep, TaMMa-u3aydeHue sjaep, Pu3ndeckne IpUHIHIBI CIIEKTPAITBHOTO
aHann3a u paboThI Ja3epa;

OTpeeNsATh HAPaBJICHUE MHAYKIIMM MAarHUTHOTO MOJISl TPOBOAHUKA C TOKOM, CHJIBI
Awmrnepa u cuibl JIopeHna;

CTPOUTh M300paK€HUE, CO3JaBaeMO€ IIJIOCKUM 3€pPKajoM, TOHKOW JIMH30M, U
PacCUUTHIBATh €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TOHSTHS, TCOPUU M 3aKOHBI
UL aHaM3a M OOBACHEHHS (DU3MYECKUX TPOIECCOB, MPOUCXOMSAIMMX B 3BE37AX,
B 3BE3/IHBIX CUCTEMAX, B MEKTATAKTUUECKOU cpejie; ABUKECHHSI HEOECHBIX Tel, SBOIIOIUU
3BE31 1 BeeneHnnoi;

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3HUECKUX BETUYUH C UCIIOJIb30BAHUEM
MPSAMBIX U3MEPEHUH, PU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIHTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (U3MUECKUX BEIMYUH B BHAE TpadUKOB C Y4YETOM
aOCOJIOTHBIX ~ TIOTPEIIHOCTEH W3MEPEHHH, JellaTh BBIBOALI IO  pe3yjbTaTam
WCCJICIOBAHNS,

IIPOBOJIUTh KOCBEHHbIE H3MEpEHUsl (HU3MUECKUX BEIMYWH, MPU STOM BBIOMPATh
ONTUMAJIBHBI METOJ H3MEpPEHUs, OICHUBATh aOCOJIOTHBIE W OTHOCHUTEIBHBIC
MOTPENTHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJIUTH OMBITHI II0 TPOBEPKE MPEMIOKCHHOW THUITOTE3bI: IJIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTM3UPOBATh MOJyYCHHbBIC
pe3ynbTaThl U ACNIaTh BBIBOJ] O CTATyCE MPEJIOKEHHON THITOTE3HI;

OTHCHIBATH METOIBI TTOTYUCHHUS HAYYHBIX aCTPOHOMUYCCKUX 3HAHUM;

coOmro1aTh IpaBuiIa 0€30MacHOTO Tpyda MPHU MPOBEICHUN UCCIIEI0BAHUM B paMKax
y4eOHOTO JKCIIEPUMEHTA, MPAKTHKyMa W y4eOHO-HCCIICIOBATEIBCKON M TIPOCKTHOU
JESATEILHOCTH C WCIOJB30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U JaOOPaTOPHOTO
o0opyIoBaHUS;

pemiath pacdy€THbIC 3a7a4dl C SBHO 3aJaHHON M HESIBHO 3aJlaHHOW (HU3UUYECKOU
MOJIETIBIO: HA OCHOBAHUM aHAIN3a YCIOBUS BBIOMPATh (PU3NUECKUE MOJICIIN, OTBEUAIOIIINE
TpeOOBaHMIM 3a7a4M, TPUMEHATH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAaThI
(GU3NYECKUX TEOpHUHA TIPH HCIIOIH30BAHUNM MATEMaTHYSCKUX METOJOB pEIISHUsS 3ajad,
MIPOBOJIUTH PACUETH HA OCHOBAHUM UMEIOIINXCS IAHHBIX, AaHAJTM3UPOBATh PE3YIHTATH U
KOPPEKTUPOBATH METOIbI PEIICHHS C YUYETOM TIOJyICHHBIX PE3yIbTaTOB;

permaTh KauyeCTBEHHBIE 3a/laud, TPeOyrolue NPUMEHEHUS 3HAHWW W3 Pa3HbIX
pasnmenoB Kypca (U3MKH, a TaK)Ke WHTETpaliyd 3HAaHUH W3 JPYTruxX IPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO IIETIOYKY PaCCYKICHUMN
C OITOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3HUCCKHEC SIBJICHHUS;

UCIIOJI30BaTh TEOPETHUCCKUE 3HAHUS I OOBSCHEHWUS OCHOBHBIX IPUHITAIIOB
paboThl HU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTUUYECKUX
MPOLIECCOB;
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OPUBOJUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHbIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 00BICHEHHE MPOIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

aHAIM3UPOBaTh M OICHUBATh TMOCIEACTBUS OBITOBOM U TPOW3BOJICTBEHHOU
NEATETLHOCTH YEJIOBEKa, CBS3aHHOW C (U3HYECKUMHU TIPOIECCAMU, C TTO3HIIHMA
HKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIIBHOM MPUPOJONOIB30BAHNH,
a TaKX€ Pa3yMHOM HCIIOJIb30BAHUM TOCTUKEHNU HAYKH U TEXHOJIOTUI JJISl TaJbHEUILIETO
Pa3BUTHS YEJIOBEUECKOI0 00IIEeCTBA;

NPUMEHSATh Ppa3u4Hble CIMOCOOBl paboThl ¢  HHPOpMAIHME (U3NYECKOTO
CONICp)KaHUsSI C WCIIOJIb30BAHWEM COBPEMEHHBIX HH(POPMAIMOHHBIX  TEXHOJOTHH,
IPU TOM HKCTOJIB30BaTh COBPEMEHHBIC WH(POPMAIMOHHBIE TEXHOJOTUU IS TTOUCKA,
nepepaboTKh ¥ TPEAbSBICHUS Y4YeOHOW H HAy4YHO-TIOMYJISIpHOW uWH(bOpMaIH,
CTPYKTYPUPOBAaHUSI W HMHTEpIpETaluu HHPOPMAIMK, TOJYYEHHOW U3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOTyYyaeMyl0 MH(OpMAIIMIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAaHUH, TaK U Ha OCHOBE aHaJIN3a UICTOYHHUKA
uHdopmaIuy;

NPOSIBIISAITh OPraHU3AIMOHHBIE W IIO3HABATEIBHBIE YMEHHSI CaMOCTOSITEIBbHOIO
NpUOOPETEHUS] HOBBIX 3HAHMM B TMPOIECCE BBIMOJHEHUS] MPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATENbCKUX paloT;

paboTaTh B rpymre ¢ UCMOJTHEHUEM PA3IMYHbIX COIMATILHBIX POJICH, MJIAHUPOBATH
paboTy TpYIIbI, pPAIMOHAIBHO pPaCHpeNeNsiTh JEATebHOCTh B HECTaHIAApTHBIX
CUTyalusX, aJl€KBaTHO OLEHMBATh BKJIAJ Ka)XJOTO W3 YYACTHUKOB IPYNIbI B PEIICHUE
paccMaTpuBaeMom MpoOJIeMBbI;

NPOSBJISITH MOTHUBAIIMIO K  Oynymied  mpodeccHuoHaIbHOM  IESITEIbHOCTH
M0 CHEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQuIIs.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHBIE BUEI JIEATEIILHOCTH
pas/iesioB U TEM [IporpammHoOe coaepkanue
/o 4acoB 00yUaroIIMXCs

y4eOHOro mpeMeTa

Paznen 1. HayuyHbiid MeTox 1t

O3HAHUS NPUPOABI

11

Hayunbiii meton
MTO3HAHUA TPUPOIBI

6

®duznka — pyHIaMEHTAIbHAS HAyKa

o npupoje. Hayunsiit MeTo no3HaHus
U METOJIbI UCCIIeIOBAaHUS (PU3NIECKUX
SIBJICHUM.

DOKCIEPUMEHT U TEOpHs B MPOIECCce
no3HaHus pupobl. Habmtonenue u
AKCIIEPUMEHT B (PU3HUKE.

Crioco6b! u3mMepenus GU3nIecKux
BEJTUYHH (aHAJIOTOBBIC U ITU(POBBIC
U3MEpUTETbHBIE PUOOPHI,

KOMIIBIOTCPHBIC TaTYNKOBLIC CI/ICTGMBI).

[TorpemrHocT U3MEpeHU PU3NUECKUX
BETUYMH (a0CONIOTHAS U
OTHOCHUTEJIbHAs).

MopenupoBanue PU3NIECKUX SIBICHUIMI
U TIpoIieccoB (MaTepuaabHas TOUKa,
a0COJIFOTHO TBEPIOE TEJIO, UAcaTbHas
JKUJIKOCTh, UJCaJIbHBIN I'a3, TOUCUHBIN
3apsin). ['unoresa. dusnyeckuii 3aKoH,

VYyacTtre B IUCKyCCUU O POJIU
(bu3ndecKoil Teopun B pOpMHUPOBAHUHI
IpeJICTaBICHUN 0 (PU3NUECKOI KapTUHE
MUpa, MECTe (PU3NUECKON KapTUHBI
MUpa B 0OLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEJICTABICHUIA
O MPUPOJIE.

N3ydyeHne NOHATUN «TUIIOTE3a»,
«pu3nyuecKuii 3aKkoH», «(puznyeckas
TEOPHUSD.

PaccMmoTpenue rpanui] IpUMEHUMOCTH
(bU3UYECKUX 3aKOHOB.

CpaBHeHMe U3MepeHuit Gu3NIeCcKux
BEJIMYMH MPU TOMOILY aHAJOTOBBIX U
HU(POBBIX U3MEPUTETBHBIX TPUOOPOB,
HaIrpuMep, Mpu U3MEPEHUU CUIIBI TOKA U
HaIPSDKEHUS B LEMU NOCTOSSHHOTO TOKa
IIPU TOMOLIY aHAJIOTOBBIX U U(PPOBBIX
U3MEPUTENIbHBIX IPUOOPOB.
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IPaHuULbl €r0 IPUMEHUMOCTH.
dusnyecKas TEOpUs.

Ponb u mecto Gpusuku B GopMUpOBaHUN
COBPEMEHHOM Hay4YHOU KapTUHBI MUpA,
B IPAKTUYECKOM JEATEIBHOCTH JIIOEH

OcBoeHue crioco00B OLIEHKH
IIOIPEIIHOCTEN H3MEPEHHM.

OcBoeHHE OCHOBHBIX MPUEMOB pPabOTHI
¢ udpoBoi 1aboparopuel 1mo husmke,
HaIpuMep, Mpu U3MEPEHUHN PU3NUECKUX
BEJIMYMH MPHU MTOMOIIY KOMITbIOTEPHBIX
JTATYUKOB

Hroro mno pa3aey 6
Pa3zgen 2. Mexanuka
2.1 | Kusemaruka 10 MexaHU4EeCKOE IBUKECHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUN

OTHOCUTENBHOCTh MEXaHUYECKOTO
nBmwkeHns. Cucrema oTcUéTa.

[Ipsimast u oOpaTHast 3aja4l MEXaHUKH.
Paanyc-BexTop MarepuainbHON TOYKH,
€ro NPOEKINU Ha OCU CUCTEMBI
KoOopauHaT. TpaeKkTopusi.
[lepemenienue, CkOpocTh (CpeaHsis
CKOpPOCTb, MTHOBEHHASI CKOPOCTh) U
YCKOPEHUE MATEPUAIIBHOU TOYKH, KX
MPOEKIIMU HA OCU CUCTEMbI KOOPIUHAT.
CroxeHue nepeMenieHuil u CI0KeHNe
CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKECHHUE.
3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U IyTH MaTEPUAIIBHON TOUKHU
OT BPEMEHH U UX TPaPUKH.

MTHOBEHHOW CKOPOCTH M YCKOPEHUS
Teja, B TOM YHCIIE YCKOPEHUS
CBOOOJTHOTO TAJICHUS, IPOBEICHHUE
MCCJICIOBAHUS 3aBUCUMOCTEN MEXIY
(bu3nYeCKUMHU BeJIMUUHAMU (TIyTH

OT BPEMEHU MPU PABHOYCKOPEHHOM
JBY>KCHUH, TIeproia o0panieHus
KOHUYECKOTO MasITHUKA OT €T0
MapaMeTPOB) U OMBITOB 10 IPOBEPKE
MPEJIOKEHHON THUITOTE3bI

MIPU U3yUYCHUU PABHOYCKOPEHHOTO
MPAMOJIMHEHHOTO ABUKCHUS, TIBHYKCHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JBIDKEHUS TeJia TI0 OKPYKHOCTH

C MIOCTOSTHHOM 10 MOJTYJTFO CKOPOCTHIO.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTEJIBHBIX MOTPEITHOCTEH
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CBoOoaHoOe najieHue. Y CKOpeHue
CBOOOIHOTO MaieHusl. [BiKeHune Tena,
OpOILIEHHOTO MO YIJIOM K TOPU30HTY.
3aBUCHUMOCTbh KOOPJIMHAT, CKOPOCTH U
YCKOPEHHUS MaTEpUaIbHON TOUKHU

OT BPEMEHH U UX TpaduKH.
KpuBonuneitnoe nBuxenue. [[prmxkeHue
MaTepUAIIbHOW TOYKH 110 OKPYKHOCTH.
VYrioBas v IMHEWHAas CKOpOCTh. [lepuon
Y 4acToTa oOpalleHus.
[lenTpocTpemMuTeabHOE (HOPMAIILHOE),
KacaTelbHOE (TaHTeHIIUAIBLHOE) U
MOJIHOE YCKOPEHHE MaTepUaIbHON
TOYKH.

TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSIIOB,
LIETIHbIE, [IECTEPEHYATHIE U PEMEHHBIE
nepeaayu, CKOPOCTHBIC TU(PTHI

U3MepeHU PU3NUECKUX BEIMYUH.
OueHka rpaHmIl MOrPEeIIHOCTEMN.
N3yuenue Moienu CuCTeMbl OTCUETA,
CpPaBHEHME IyTEU, TPACKTOPHH,
CKOPOCTEH JBUKEHUS OJTHOTO U TOTO ke
TeJa B pa3HbIX CUCTEMaxX OTCUETa.
AHanu3 pa3HbIX CIOCOOOB
VICCJIEIOBAHMS IBHOKCHUM.
PaccMmoTpenue nmpeaenbHoro nepexoia
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JBHKEHUU C UCIIOJIB30BAaHUEM
MEXaHU3MOB, U3yYEHUE
npeoOpa3oBaHus YIIIOBOM CKOPOCTH

B PELYKTODE.

AHanu3 HanpaBJIeHUsI CKOPOCTH

MIPU IBH>KEHHH 110 OKPYKHOCTH.
Pemenue pacu€THbIX 3a71a4 C IBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
(bU3UYECKON MOJIEITBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopMyJT KHHEMATHKHU.

Pelenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHUS 3HAaHU I

0 KHHEMATHUKE.

OOBbsicHEHUE YyCTPOMCTBA U TPUHIUTIA
JEUCTBHSI CIIUJIOMETPA, UEMHBIX,
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niecTepEHYaThIX U pEMEHHBIX NIepeiay,
CKOPOCTHBIX JTU(TOB.

OOBbscHeHNe ABIKEHUS CHAPSIOB.
Omnpenenenre ycaoBUi NPUMEHUMOCTH
Mozelnel (PU3NYeCcKuX TeJ U MPOIIECCOB
(sBIIEHMI ): MaTepuaIbHas TOUYKa,
PaBHOYCKOpPEHHOE JBUXEHHUE,
CcBOOOIHOE TaJICHUE.

BrlnonHenne yuyeOHbIX 3a1aHHM

Ha aHAJIN3 MEXaHUYECKHUX IPOLECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIO’KEHUI U 3aKOHOB
KMHEMAaTUKN: OTHOCUTEJIbHOCTh
MEXaHUYECKOTO JBUKEHHUS, (POPMYIIbI
KHMHEMAaTHUKH PaBHOYCKOPEHHOTO
JBUKEHUS, TpeoOpa3zoBanus ["anumnes
JUISl CKOPOCTH M TIEPEMEILICHHUS.
Hcnons3oBanue [T-Texnonorui

npu paboTe ¢ TONOTHUTENbHBIMU
MCTOYHUKAMU UH(OPMAIUU 10 TEME,
X KPUTHUYECKUN aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

2.2

JlnHamuka

10

[Tepseb1it 3akoH HproTOHA.
NuepruanbHbie CUCTEMBI OTCYETA.

[TpuHoun oTHOcuTENbHOCTH [ anmues.

HewnneprimaabHbie cUCTEMBI OTCUETA
(ompeneneHue, IpuMepsl).

[IpoBeneHre KOCBEHHBIX U3MEPECHHIM
PAaBHOJICMCTBYIOLIEH CUJI U
KO3 dHULIeHTa TPSHUS CKOTBKCHUS,
MIPOBEICHHUE UCCIICOBAHUS
3aBHCUMOCTEHN (PU3NUECKHUX BEININH
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Macca tena. Cuia. [IpuHuun
CYIEPIIO3ULINU CHUJL.

Bropoini 3akon Herotona

JUIS. MATEPUATIBHOM TOUYKH.

Tperuit 3akoH HproTOHA 11714
MaTepUAIbHBIX TOUEK.

3aKOH BCEMUPHOTO TSATOTECHMUS.
DKBHUBAJIEHTHOCTh T'PaBUTALlMOHHON U
WHEPTHON MaCCBI.

Cuna TsKxecTd. 3aBUCUMOCTD YCKOPEHUS
CBOOOJTHOTO MaJICHUS OT BBHICOTHI

HaJl TOBEPXHOCTBIO IUIAHETHI U

OT reorpauyecKou MUPOTHI.
JIBroKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kerepa.

[TepBast kocMHUuY€ecKasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH [ 'yka. Bec Tena.
Bec Tena, 1BHKyIIETOCS ¢ YCKOPEHUEM.
Cuna tpenns. Cyxoe tpenune. Cuna
TPEHUS CKOJILXCHUS U CUJIA TPEHUS
nokos. Koadgdumuent tperus. Crna
CONPOTHUBJICHUS IIPU IBUKEHUHU TETa

B KMJIKOCTH MJIM ra3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEIIBHOTO
JBHKCHUSL.

JaBnenue. [ ' nppocraruueckoe
napienue. Cuna Apxumena.
TexHuueckne yCcTpoucTBa

(cun yrnpyroctu, BO3HUKAIOUIUX

B IIPYKUHE U PE3MHOBOM 00pasle,

OT uX JAedopMalim) U OIBITOB

10 TIPOBEPKE MPEJIOKEHHOMN TUIOTE3bI
IIpY U3yYEeHUU JIBUXKEHUS OpycKa

110 HAKJIOHHOM TUIOCKOCTH, JBUYKCHHUS
CUCTEMBI CBSI3aHHBIX Tell, Ie(opMaliuu
TeN.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOIPEUIHOCTEN
U3MEpeHU (PU3NIECKUX BEIUYHUH.
OneHka rpasuI] HOTPENIHOCTEN.
HccnenoBanue IBUKEHHUS CUCTEMBI TE,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
NErkui OJIOK, IBUKEHUS OpycKa

10 HAKJIOHHOM TUIOCKOCTH

C MepeMEHHBIM KOA(PPHUIIMEHTOM TPEHUS,
JBMKCHHSI TPy3a Ha BAJTy C TPCHHUEM.
HabGnronenue nBrmxkeHus Tel

B MHEPITUATBHBIX U HCMHEPIIHATbHBIX
CUCTEMAax OTCYETA, HAIIpUMEDP, KAUCHUS
JBYX IIWJIMHPOB WK IIAPOB Pa3HOM
MacChl C OJMHAKOBBIM YCKOPEHHUEM
OTHOCUTEJILHO HEMHEPIIUATLHOMN
CHUCTEMBI OTCYETA.

N3ydeHnne eHTpoOeKHBIX MEXaHU3MOB.
CpaBHeHME CUJI TPEHUS MTOKOS, KaueHUs
U CKOJIBKCHHUS.
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N TCXHOJIOTNYCCKHC ITPOLCCCHI:
IIOAIINITHUKH, ABUKCHUC
HCKYCCTBCHHLIX CITYTHHKOB

Pemiennie pacu€THbIX 33714 C SIBHO
3aJITaHHOM U HESIBHO 3aJJaHHOM
bu3znuecKoil MOJENbIO

C UCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KHHEMATUKHU U JTUHAMUKH.
Peliennie kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHEHUS 3HAHUN

110 KUHEMAaTUKE U IMHAMUKE.
OObsicHEHUE YCTPOMCTBA U IPUHITUTIA
JEUCTBUS MOITUITHUKOB.

OObsicHEHUE IBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Ornpenenenue yclioBHil IPUMEHUMOCTH
Mozenel (U3NIECKUX TeJ U MPOIIECCOB
(s1B7IEHMI): MHEpLIMATIbHASL CUCTEMA
OTCYETa, MaTepualbHas TOYKa,
abcomoTHO ynpyras nedopmarusi.
Brimonnenne yueOHbIX 3a1aHUI

Ha aHaJIu3 MEXaHWYECKUX MPOIIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIO)KEHU U 3aKOHOB
JIMHAMUKU: TpHu 3akoHa HeroTOHA,
MIPUHIIAI OTHOCUTEILHOCTH [ anures,
3aKOH BCEMUPHOT'O TATOTEHUSI.

Paborta B rpynmnax npu o0CykaeHUN
BOIIPOCOB MEXKIIPEAMETHOTO XapaKTepa
(Hanpumep, o TeMe «/JIBrxeHue

B IIPUPOJIEY)
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2.3

Cratuka TBEPIAOTO
TeIa

AOGCOoIIOTHO TBEPI0E TETIO.
[ToctynarenbHOE M BpamaTeibHOe
JNBUKEHHE TBEPOTO Tena. MoOMeHT
CHUJIbI OTHOCUTEIBHO OCH BPAILICHHS.
[1meuo cunbl. CioXeHue CHil,
NPUIOKEHHBIX K TBEPIOMY TEILy.
LenTp TsxecTH Tena.

Y ciioBust paBHOBECHS TBEPIOTO TENA.
YcronunBoe, HEYyCTOMYUBOE,
0e3pa3IuYHOe PaBHOBECHE.
TexHuyeckue ycTporcTa u
TE€XHOJIOTUYECKUE IIPOLIECCHL:
KPOHIUTENH, CTPOUTEIIbHBIA KPaH,
pemeTyarbie KOHCTPYKLIUU

IIpoBeaeHUE UCCAETOBAHUS YCIOBUI
paBHOBECHs TBEPIOTO Teja, UMEIOIIETO
OCh BpallleHUS; KOHCTPYHUPOBAHUE
KPOHIITEHHOB U pacy€T CUJI yIPYTOCTH;
M3y4YE€HHE YCTOMUYUBOCTH TBEPIOTO TENA,
HMMEIOIIETO IJIONIAb OMOPHI.

Pemienne pacu€THBIX 3a/1a4 C IBHO
3aJJaHHOW W HESBHO 33IaHHOM
(buU3YECKON MOJIEIBIO C
HCMOJIb30BaHWEM OCHOBHBIX 3aKOHOB U
(bopMyJ CTaTHKHU.

Pemienne kauecTBEHHBIX 3aj1a4,
TPeOYIOLIUX MPUMEHEHUSI 3HAHUM

10 CTaTHKE.

OOBsICHEHUE YCTPOMCTBA U MPUHITUIIOB
JICVCTBHS KPOHIITEHA, CTPOUTEIBHOTO
KpaHa, peéTyaThiX KOHCTPYKITUH.
Onpenenenue ycaoBUil TPUMEHUMOCTH
MojeIeH (U3NISCKUX Tel: aOCOFOTHO
TBEPAOE TENO.

Brinonaenne y4eOHbIX 3a/1aHHIMA
Ha aHaJIU3 MEXaHUYECKHUX MPOILIECCOB

(siBJIEHUI) C UCMIONIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
CTaTUKU: yCIIOBUS PAaBHOBECHUS TBEPAOIO
TeNna
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2.4

3aKOHBI COXpaHCHUA B
MCXaHHKE

10

Nmiysibc MaTeprabHON TOYKH,
CHCTEMBI MAaTEpUAIBHBIX TOUYEK. L{eHTp
MAacC CHUCTEMBI MATEPUATIBHBIX TOYEK.
Teopema 0 IBM>KEHUU LIEHTPA Macc.
Nmitynbc CAITBI 1 IBMEHEHUE UMITYJIBCA
Tena.

3aKOH COXpaHEHHs UMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

MoMEeHT uMnyibca MaTepUaIbHON
Touku. [IpeacraBnenre o coxpaHeHUn
MOMEHTA UMITYJIbCa B IEHTPAIbHBIX
OJISIX.

PaboTa cusnel Ha MajJOM ¥ Ha KOHEYHOM
nepemMetennu. I'paduueckoe
IpecTaBlieHne padOThI CHIIBI.
MOILIHOCTH CUJIBI.

Kunernueckas sHeprus MmaTepuaibHON
To4KH. Teopema 006 U3MECHEHUHN
KUHETHYECKOW SJHEPTUHU MaTEPUAIIBHON
TOYKH.

[ToreHLMaIbHBIE U HEMOTEHIIUAIIBHBIE
cuiibl. [loTeHImanbpHas sHeprusl.
[TorenuuanbHas SHEPrUs yupyro
nehOpMUPOBAHHOMN TIPYKUHBI.
[ToTeHmanbHas 3HEpPrUs TENA

B OJIHOPOJIHOM T'PaBUTALIMOHHOM TIOJIE.
[ToreHumanbHas SHEPrus Tena

IIpoBeneHUE KOCBEHHBIX U3MEPEHUI
UMITYJIbCA TeJla, KHHETUYECKOU U
MMOTECHIMAIBHOW YHEPTUU TEIIA,
MOIIHOCTH CHUJIbI; IIPOBEICHUE OIBITOB
10 IPOBEPKE MPEAJIOKEHHON TUITOTE3BI
IIPY U3YYEHUH PABHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO JIBUKEHUS U
B3aMMOJICUCTBUS TEJI.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpeHU (PU3NIECKUX BEIUYHUH.
OneHka rpaHuI] HOTPEIIHOCTEN.
[IpoBeneHne 3KCrIepuMeHTa 1o
CPaBHEHUIO U3MEHEHUS UMITyJIbCa TeJla
C UMITYJIbCOM CHUJIbI, U3BMEHEHUS
MOTEHIUAIBHOW SHEPTUU MPY>KUHBI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanne cCoXpaHEeHUs UMITYJIbCA
MIpU yIPYTrOM B3aUMOJICHCTBUH,
COXpaHEHUS YHEPTUH MPU CBOOOTHOM
MaJICHUH.

Omnpenenenue pabOThl CUITBI TPEHUS
MIpU IBUKEHUU Teja M0 HAKIIOHHOMN
MJIOCKOCTH.

Hab6nronenue u o0bsacHeHHE
PEAKTUBHOIO IBUYKCHMUSI.

Pemienune pacdy€THbIX 3a71a4 € SIBHO
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B TPABUTALMOHHOM I10JI€ OJJHOPOAHOTO
mapa (BHyTpH U BHE 1apa).

Bropas kocmuueckas CKOpOCTb.

TpeTpss KOcMHUYECKast CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CHII

C U3BMEHEHUEM MEXAaHUYECKOW SHEPTUU
CUCTEMBI TeJI. 3AKOH COXPaHECHUS
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHeHnue bepHyiun 11 uaeanbHOU
KUJKOCTH KakK CJIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE MPOLIECCHI: JBUKECHUE
paKeT, BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, THPOCKOM, (PUTypHOE KaTaHue
Ha KOHbKax

3aJITaHHOM M HESIBHO 3aJaHHOU
buznyecKoil MOAeNbIo

C HUCTIOJIb30BAHHEM OCHOBHBIX 3AKOHOB
U GOpMyJT MEXAHUKH.

Pemienne kauecTBEHHBIX 3324,
TpeOYIOIUX MPUMEHEHUS 3HAaHU I

110 MEXaHUKe.

OOBsicCHEHUE PUHITUTIOB ICUCTBUS
BOJIOMETA, KONEpPA, MPYKUHHOTO
MHACTOJIETA, TUPOCKOTA.

OObsicHEHUE IBUKCHUS PAKET,
(GuUrypHoro KkataHusi Ha KOHbKax.
Onpenenenue yCiaoBUl MPUMEHUMOCTH
Moienel (PU3NYECKUX T U MIPOIIECCOB
(stB7I€HMIT): aOCONIOTHO YIIPYTOE U
a0COJIFOTHO HEYIIPYTO€ CTOJTKHOBECHHUSI.
Brimonnenne yueOHbIX 3a1aHUi

Ha aHaJIu3 MEXaHWYECKUX MPOIIECCOB
(sIBJICHUI) C UCTIOIB30BAaHUEM 3aKOHOB
COXpPaHEHUS B MEXAHUKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUUECKOMN
DHEPTUH, CBA3b PAOOTHI CUJIBI C
M3MEHEHHEM MEXaHUYECKOU YHEPTrun
Tena.

Ucnonb3oBanue | T-rexHonoruii npu
paboTe ¢ AOMOTHUTEIbHBIMU
MCTOYHUKAMU WH(OPMAITUH 110 TEME,
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UX KPUTUYECKUH aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Pa3nen 3. MoJiekyasipHas Gu3uKa U TEPMOJIMHAMMKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOpUH

15

OCHOBHBI€ MTOJOKEHUST MOJIEKYISIPHO-
kuHeTndeckoi Teopun (MKT), ux
onbITHOE 0OocHOBaHue. [luddysus.
BpoyHoBckoe nBrkeHuE. Xapakrep
JBIKCHUS U B3aUMOJCHCTBUS YaCTHI]
BellecTBa. Mojienu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE dTHUX Mojaenel. Macca u
pasmepsl MOJIEKYJT (ATOMOB).
KonunuectBo BemecTsa.

IToctostnHass ABoraapo.

TennoBoe paBHOBecue. TeMmneparypa u
criocoObl €€ n3mepenus. [lkana
temneparyp Llenbcus.

Mopenp uaeanbHOIO rasa

B MOJICKYJISIPHO-KUHETUYECKON TEOpHUU:
YACTHIIBI Ta3a JBMIKYTCS XaOTUYECKU U
HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
['a30BbIC 3aKOHBI. YpaBHEHUE
MenneneeBa—Knanelipona. AGcotoTHAs
TeMIiepaTypa (1Kaiza TeMIepaTyp
KensBuna). 3akon [lanpToHa.

[IpoBenenue U3MepeHMil mapamMeTpoB
rasza, IpoBeJICHUE UCCIICA0BAHMMI
3aBUCUMOCTEN (M3UYECKUX BEIIMUUH U
OTBITOB IO MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI ITPU U3YUYEHUH YCTaHOBIICHUS
TEIUIOBOTO PABHOBECHS U U30IPOLIECCOB
B razax.

OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3NIECKUX BEITNYHUH.
OneHka rpasul] HOrPENIHOCTEN.
DKClepuMeHTaIbHas MTPOBEpPKa
YpPaBHEHUS COCTOSIHUS MACATBHOTO rasa.
N3ydenne Mozeneil: IBUKEHUS YaCTHII
BEIIIECTBA, OPOYHOBCKOTO JBUKEHHUSI.
onbiTa [lITepHa, KpUCTATLITUYECKUX
PELIETOK.

Pemienue pacu€THbIX 3a/1a4 C ABHO
3aJJaHHOW U HESBHO 33/IaHHOM
(bU3NYECKOM MOJIETIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyI1 MOJIEKYISIPHON (PU3UKH.
Pelenne KkayecTBEHHBIX 3a]1ay,
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N3onpoueccsl B naeaapHOM rase

C IMIOCTOSIHHBIM KOJINYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
nzo0bapa.

CBsi3p MEXKIy JABJICHUEM U CPEIHEN
KUHETUYECKOU SHEPTUEN
MOCTYHATEIbHOTO TEMIOBOTO IBUKEHUS
MOJIEKYJI UAEATBHOTO Ta3a

(OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-
KHHETUYECKOW TEOPUU UIEATBHOTO
rasa).

CBsi3b a0COJIIOTHON TEMIIEPATYPBI
TEPMOJIMHAMHUYECKON CUCTEMBI

CO CpeHEe KUHETUYECKON dHEpruen
MOCTYNATEIbHOTO TEMJIOBOTO ABUKEHUS
e€ yacTuLl.

TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
TEpMOMETp, OapoMeTp, MOTyUeHHUE
HAaHOMATEpUAJIOB

TpeOYIOIUX MPUMEHEHUS 3HAaHU N

10 MOJIEKYJISIPHOH (hU3HKeE.
OObsicHEHUE YCTPOMCTBA U TPUHIUTIA
JEHCTBUS TEPMOMETPA, bapoMeTpa.
OObsicHEHUE MOTyUYEHUs
HaHOMATEPUAJIOB.

Ornpenenenue yclioBHil IPUMEHUMOCTH
Mojienel pU3nuecKux Tei U IPOLECCOB
(s1BIeHUMI): MoJienel ra3a, )KUJIKOCTU U
TBEPIOrO (KPUCTAIIMYECKOTO) TEa,
MJICaJIbHOIO rasa.

BrinonHeHne yueOHbIX 3a1aHHM

Ha aHaJIM3 TETUIOBBIX MPOILIECCOB
(s1BJI€HMI) C UCTIOJIB30BAHUEM
ocHOBHBIX noJjioxkenniit MKT u 3akoHOB
MOJIEKYJIIPHOM (PU3UKH: CBSI3b JaBICHUS
WJICaJIbHOTO Ta3a Co CpeaHen
KUHETUYECKOU IHEPTUEN TETIIOBOTO
JIBM>KCHUS U KOHIIEHTpaIuen ero
MOJIEKYJI, CBSI3b TEMIIEPATYPBI BEILIECTBA
CO CpeOHEW KNHETUYECKON SHEpPrueu
TEIUIOBOTO JIBU>KEHUS €r0 YaCTHII,
CBS3b JABJICHHS UACAIBHOTO ra3a

C KOHLICHTPALIMEN MOJIEKYJI U ETO
TEMIIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kiianelipona
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3.2

TepmonuHaMuka.
TemnoBbIe MaIMHEI

20

Tepmoaunamuueckas (T]l) cucrema.
3aiaHe BHEIIHUX YCIOBHMA

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
BHeniHnue u BHyTpeHHUE TapaMeTPhI.
[TapameTpbl TEpMOAMHAMUYECKON
CUCTEMBI KaK CpeJHUE 3HAUCHUS
BEJINYMH, OITUCBHIBAIOIINX €€ COCTOSIHUE
HAa MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMoAMHAMHUKMY.
Camonpou3BoibHas pejakcaius
TEPMOJUHAMHUYECKON CUCTEMBI

K TEILUIOBOMY PaBHOBECHIO.

Mopens uaealbHOro raza

B TEPMOJIMHAMUKE — CUCTEMA
YPABHEHUI: ypABHEHUE
MenneneeBa—Kianenpona u
BbIpaK€HUE JJIs1 BHYTPEHHEW SHEPTUU.
VY cl10BUSI MNPUMEHUMOCTHU 3TOW MOJICIIN:
HU3Kasi KOHUEHTPALUS YaCTHIL], BBICOKHE
TeMneparypsl. BeipaxxeHue

JU1sl BHYTPEHHEW 3HEeprun
OJIHOATOMHOTO HJICAJIBHOTO ra3a.
KBazucrarnueckue u HeCTaTUYECKUE
IIPOLIECCHI.

DOneMeHTapHas paboTa

B TEPMOJAVHAMUKE. Beruucienue
paboThI 1o rpaduky mporecca

N3mepenune yaenbHon TEIIOEMKOCTH
Pa3HbBIX BEILIECTB, UX CPABHEHUE,
MPOBEICHUE UCCIEAOBAHUIN
3aBUCUMOCTEH (PU3NUECKUX BETUYUH U
OTBITOB I10 MTPOBEPKE MPEITT0KEHHON
TUIIOTE3bI ITPU U3YUYEHUH MPOLIECCOB
TeriooOMeHa 1 ainadaTHOro Mpoliecca.
OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEpPEeHUM (PU3NYECKUX BEITUUHH.
OueHka rpaHull MOrPEIIHOCTEMN.
N3ydeHne B3auMOCBS3U IHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBHS U
TeMIEepaTyphbl KUTICHUS KUJTKOCTEH.
N3yyeHue TemnoBbIX JBUTaTENECH

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MOJENEN.

HccnenoBanue pa3HbIX CIOCOOOB
M3MEHEHHS] BHYTPEHHEN SHEPIUM.
Peliennie pacu€THbIX 3a7a4 C SIBHO
3aJITaHHON U HESIBHO 3aJJaHHOU
(hU3NIECKOM MOJIECIIbIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYJISIpHOU (PU3UKH

Y TEPMOJUHAMUKHU.

Peuienne kauecTBEHHBIX 3324,
TpeOYIOIUX MPUMEHEHHUsI 3HAaHUI
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Ha pV-auarpamme.

Tennonepenaya kak crnocod U3MEHEHUS
BHYTPEHHEW dHEPIUU
TEPMOJIMHAMHYECKONU CUCTEMBI

0e3 coBepiieHust padboTel. KoHBeKIHs,
TEIJIONPOBOHOCTD, U3ITyUYEHHUE.
KonngecTtBo TemoTsl. TemoéMKkocTb
Tena. Y IeabHas U MOJIIpHas
TEIJIOEMKOCTH BEIIECTBA. Y PABHEHHE
Maiiepa. Y nenbHasi TEIIOTa CTOPAHUS
ToruMBa. Pacuér KkonuuecTBa TEmIOThI
npu reronepenade. Ilonstue

00 amnabaTHOM MpoIliecce.

IlepBblii 3aKOH TEPMOAVMHAMUKH.
Bnytpennss sueprus. KonnuectBo
TEIJIOTHI U pad0Ta KaK MEPbl U3MEHEHHUS
BHYTPEHHEW dHEPTUU
TEPMOJIMHAMHYECKOU CHCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH

JUTsl PABHOBECHBIX MPOLIECCOB: Yepe3
3a/IaHHOE PABHOBECHOE COCTOSTHUE
TEPMOJIMHAMHYECKOU CUCTEMBbI
IPOXOAUT €IUHCTBEHHAs aguabdara.
AOcoiroTHas Temmeparypa.

Bropoii 3aK0H TEpMOAMHAMUKI

JUIsI HEPaBHOBECHBIX IIPOLIECCOB:
HEBO3MOYKHO IIepeaaTh TEILUIOTY

10 MOJICKYJISIpHOU (pU3UKe U
TEPMOJUHAMUKE.

OOBsiCHEHHE YCTPONCTBA U IPUHIIAIIA
JICUCTBUS XOJIOAUIbHUKA,
KOHJAUIIUOHEPA, TU3EIBHOTO U
KapOOPaTOPHOIO ABUTATENEH, MTAPOBOH
TypOUHBI.

OOBsicCHEHHE TIOJTYYEHUSI CBEPXHU3KHUX
TEMIIEPATyp, YTUIN3AUNH «TEMJIOBBIX)
OTXOJOB C MCHOJIb30BaHHUEM TEIJIOBOI'O
Hacoca, yTHIH3aluu OMOOPTaHNYECKOT0
TOIUJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBON» U
AJIEKTPOIHEPTUMU.

Brinonxnenue yueOHbIX 3a1aHUN

HA aHAJIN3 TEIJIOBBIX MPOIECCOB
(s1BJI€HUIT) C UCTIOJIB30BAHUEM
ocHOBHBIX nTonokeHuit MKT u 3akoHOB
MOJIEKYJIAPHON (PU3HUKHU U
TEPMOJIMHAMMKHM: TIEPBBIN 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPaHCHUS
SHEPTUHU B TEIJIOBBIX MpoOIECcax.
Hcnons3oBanue IT-Trexnonorui

1pu paboTe ¢ TOMOTHUTEILHBIMH
MCTOYHUKAMU MH(POpMAITHH 110 TEME,
X KPUTUYECKHUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH.

AHanu3 1 olieHKAa MOCJIEACTBHUI
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OT OoJIee X0JI0AHOTO0 Tena K 0oJiee
HarpeTomy 0€3 KOMIEHCAlUU
(Knaysuyc). HeobpatumocTh
IPUPOIHBIX MPOIECCOB.

[IpuHUMIBI NEUCTBUS TEMIOBBIX MAIIVH.

KIIA.

MakcumanbsHoe 3HaueHue KI1/I.

[Hukn Kapno.

DKOJOTUYECKUE ACTIEKTHI
HCTIOJb30BaHUS TEIJIOBBIX JBUTATEICH.
TennoBoe 3arpsi3HEHUE OKPYKAIOLIEH
cpenpl.

TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
XOJIOOUIBHUK, KOHIUILIUOHED,
JIU3EIbHBIN 1 KapOropaTOpHBIN
JIBUTATEJIN, TTapoBasi TYpOUHa,
MOJTy4YE€HUE CBEPXHU3KUX TEMIIEpaTyp,
YTUIIU3AIMS «TEMIOBBIX» OTXO0B

C UCIOJIB30BaHUEM TEILIOBOI'O HAcoca,
yTHIIA3AIUs OMOOPTaHUYECKOTO
TOILJIMBA ISl BEIPAOOTKH «TETIOBOMY U
AIEKTPOIHEPTUHU

WCIIOJIb30BaHUsl TEIUIOBBIX JABUTATEIEH
Y TEIJIOBOTO 3arpsi3HEHUS OKPY Karolen
Cpeabl € MO3UIUN HKOJIOTUUECKOMN
0e30MacHOCTH; MPeCTaBICHUIN

0 palMoHaILHOM HMPHUPOOTOJIb30BAHUU
(B mporiecce MOAr0OTOBKU COOOIICHUH,
BBITIOJTHEHUN TPYTIIIOBBIX MPOEKTOB)

3.3

ArperaTHbie
COCTOSTHUS BEIECTBA.
da30BbI€ EPEXOABI

14

[TapooOpa3oBaHue U KOHIECHCAIIHS.
Hcmapenue u kurienue. Y aenbHas
TeIJI0Ta MapooOpa3OBaHMUS.
HaceimieHHbIe M HEHACBIIIEHHBIE TTAPHI.

HaOmronenne cBOMCTB HACKIIIIEHHBIX
MapoB, MAJIbIX JAehOopMaInii,

MIPOBE/ICHHE KOCBCHHBIX M3MEPCHUI
YACIBHON TEIUIOTHI IJIaBJICHUS JIb/IA,
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KaudecTtBeHHas 3aBUCUMOCTD INIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO IIapa

OT TEMIIEpaTyphl, UX HE3aBUCUMOCTh

0T 00BEMA HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATypPbl KUTICHUS
OT JIaBJICHUS B KUJKOCTH.

Brnaxxnocts Bo3ayxa. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucraimmmueckue u
amop(HbIe Tes1a. AHU30TPOIIHS CBOICTB
KpuctajuioB. [lmaBnenue n
KpUcCTajuIM3anus. Y AejibHasl TeIioTa
miasienus. Cyoaumanus.
Hedbopmariu TBEPIOTO TENA.
Pactsxenue u cxxarue. Cnsur. MoayJib
IOnra. Ilpenen ynpyrux aedopmariuii.
TerioBoe pacmpeHue XUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
pacuMpeHne. AHrapMOHH3M TETUIOBBIX
KOJIeO0aHUI YaCTHI] BEIIeCTBA KaK
IPUYMHA TEIJIOBOTO PACIIUPEHUS Tell
(Ha Ka4eCTBEHHOM YPOBHE).
[IpeoOpazoBanue sHEPTUU B Pa30BbIX
nepexoaax.

YpaBHEeHUE TEIIOBOTO OajaHca.
IIoBEpXHOCTHOE HATSKEHUE.
KoadpuimeHT noBepXHOCTHOTO

a0COJIIOTHOM BJIKHOCTH BO3/1yXa,

K03 GUIIIEHTA TOBEPXHOCTHOTO
HaTspKeHus, MoayJis FOHra.

N3yuenune 3akoHOMEPHOCTEN HCTapeHUs
Y KUTICHUS )KUJKOCTEH, B TOM YHUCIIe
KHUTICHUS PY TTOHMKCHHOM JaBJICHUH,
HarpeBaHUs U TUTABJICHUS
KPUCTaJUTMYECKOTO BEIECTBA,
KaMWUISIPHBIX SIBJICHUM, CMAauYUBaHMUS.
[IpoBeneHME OMBITOB C MBLTLHBIMH
IJIEHKaMH.

HccnenoBanne monenu
HEHBIOTOHOBCKOM YKUIKOCTH.
Pemenne pacu€THbIX 3a71a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3HYEeCKO MOJIEIBIO

C UCIIOJIH30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT MOJIEKYJISIPHOU (PU3UKH U
TEPMOIMHAMHUKHU.

Pemenne kauecTBEeHHBIX 3a71a4,
TPeOYIOIMUX MPUMECHCHHS 3HAaHUHT

M0 MOJIEKYJISIPHOU (DU3UKE U
TEPMOIMHAMHUKE.

OObsicHEeHUE OCHOBHBIX MPUHIIUTIOB
CTPOEHUS KUAKUX KPUCTAILIOB,
MOJIyYeHUS] COBPEMEHHBIX MaTepUaJIOB.
Omnpenenenre ycnoBUuil NPUMEHUMOCTH
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HaTsOKeHUS. KanmuisipHble sIBIEHUA.
JlaBiieHne nox NCKPUBIEHHON
ITIOBEPXHOCTBIO KUIKOCTH.

®opmyna Jlannaca.

TexHnYeCcKHne yCTpoucTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI: )KUIKNE
KPUCTAILJIbI, COBPEMEHHBIE MATEPHUAIIBI

Mozelnel (U3MIEeCKUX TeJ U MPOIIECCOB
(sBIICHUI): MOJIENICH Ta3a, )KUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
MJICaJbHOIO rasa.

Brinonxnenue yueOHbIX 3a1aHUN

Ha aHAJIM3 TETUIOBBIX MIPOLIECCOB
(s1BJIE€HUI) C UCIIOJIB30BAHUEM
OCHOBHBIX ToJ10’keHnii MKT 1 3ak0HOB
MOJIEKYJIIPHOUN (UBUKHU U
TEPMOJUHAMUKU: CBSI3b JABJICHUS
MJICAJIbHOTO ra3a ¢ KOHIEHTpaKuen
MOJIEKYJI U €r0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—KnarnelipoHa,
MEePBbIN 3aKOH TEPMOJUHAMHUKHU.
PaGoTa B rpynmax mpu o0CykK1eHUn
BOIPOCOB MEXITPEIMETHOTO XapaKTepa
(manpumep, no TeMe « TemnooOMen

B 'KUBOU MPUPOJIEY)

Hroro mo pazaemy 49
Pa3znen 4. DinekTpoauHAMUKA
4.1 | DnexkTpuyecKoe mnojue 24 DJIEKTpU3aLMs TEN U €€ MPOSIBJICHUS. IIpoBeneHre KOCBEHHBIX U3MEPEHUN U

DnekTpuueckuii 3apsia. JIBa Buaa
AJIEKTpUYeCKuX 3apsaioB. [[poBoaHUKH,
JUAJIEKTPUKHU U TIOJTYTIPOBOIHUKH.
DJIeMEHTapHbBIN AJEKTPUUECKUIN 3aps/I.
3aKOH COXpaHEHHUS DIIEKTPHUUECKOTO
3apsaa.

OTBITOB I10 MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI TIPU U3YUYECHUU
B3aMMO/ICHCTBUS 3apsHKEHHBIX TEll,
3apsiia KOHAEHcaTopa,
MOCJIEA0BATEIBLHOTO COEAUHEHUS
KOHJICHCATOPOB.
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BzaunmopericTBue 3apsioB.

Toueunsle 3apsibl. 3akoH KyoHa.
DnekTpuueckoe noiie. Ero aeiictue

Ha DJIIEKTPUUYECKUE 3aPSIbI.
Hanpsk€HHOCTB 3IEKTPUYECKOTO MOJIS.
[IpoOus1ii 3apsia. Jlunun
HANPSKEHHOCTH JIEKTPUYECKOTO MOJIA.
OIHOPOIHOE ANEKTPUUYECKOE TOJIE.
IToTeHnmaaibHOCTE
3JIEKTPOCTATAYECKOrO 1moJisd. Pa3HOCTH
MOTEHIUAJIOB U HAIIPSKEHUE.
[TorenuunanbHas sHEpPrus 3apsaa

B BJIEKTPOCTATUYECKOM MOJIE.
[ToreHuMan 3IEKTPOCTaTUUECKOTO TOJISI.
CBs13b HANPSYKEHHOCTH TOJISI U Pa3HOCTU
MOTEHIUAJIOB JJIS1 DJIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJIHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMD cynieprio3uIu
3JIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsaa. [lone
paBHOMEpHO 3apsikeHHOU ceprl. [Tomne
PaBHOMEPHO 3apsIKEHHOTO 10 00bEMY
mapa. [Tone paBHOMEPHO 3apsKEHHON
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUAW HANPSKEHHOCTHU ATUX TOJIEU U
SKBUIIOTEHIHAIBHBIX MOBEPXHOCTEM.

Omnpenenenue abCOMOTHBIX U
OTHOCUTEIbHBIX OTPEIIHOCTEN
U3MEpPCeHUI (PU3UICCKUX BETNUNH.
OueHka rpaHul] HOrPENIHOCTEN.
HaOnronenue npeBpalieHus SHepruu
3apsHKEHHOTO KOHJIEHCATOPAa B SHEPTUIO
U3JIy4YEeHHs CBETOIMOA, UCCIIEOBAaHUE
paspsiia KOHJIEHCATOpa Yepe3 pe3UCTop.
N3yyeHne 3aBUCUMOCTH
AJIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa OT IUIOLIAAH IJIACTHUH,
PACCTOSIHUSI MEXy HUMH U
JIVRJIEKTPAYECKON MPOHUIIAEMOCTH.
N3y4denne kapTuH TUHUN
HaMpPsHKEHHOCTH AJIEKTPUUECKOTO TOJIS
TOYEYHOTO 3apsiJa, PABHOMEPHO
3apsKEHHOM cepbl, pABHOMEPHO
3apsHKEHHOTO TI0 00bEMY 111apa,
PABHOMEPHO 3aps>KEHHOM 0€CKOHEYHOU
MJIOCKOCTH U SKBUIIOTEHIIMAJIbHBIX
ITOBEPXHOCTEMN.

Pemiennie pacu€THBIX 3a/1a4 C IBHO
3aJITaHHON U HESIBHO 3aJJaHHOU
(bU3nYECKOM MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMy BIIEKTPOCTATHKHY.

Penienne kayeCTBEHHBIX 3a/1a4,
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[IpoBOIHUKH B AJIEKTPOCTATUYECKOM
noJie. Y cJI0BHE paBHOBECHS 3apsi0B.
JINBIIEKTPHUKY B 3JIEKTPOCTATUYECKOM
nosie. JluanekTpuyeckast
IPOHHUIIAEMOCTh BEIIECTBA.
Konpencarop. DnekTpo€MKOCTh
KOHJEHCATOPA. DNEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOPA.
[TapamnenbHOE COeAMHEHNE
KOHJeHcaTopoB. [locnenoBarensHoe
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsPKEHHOT0 KOHIEHCATOoPA.

JIBr>KeHue 3apsyKEHHOM YaCTULIBI

B OJTHOPOJAHOM 3JIEKTPUYECKOM II0JI€.
TexHuyeckue ycTponcTBa u
TE€XHOJIOTUYECKHE MTPOLIECCHI:
ANEKTPOCKOII, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIIUTa,
3a3eMJICHHE DJIEKTPOIPUOOPOB,
KOHJIEHCATOpBbI, FEHEPaTOp

Ban ne I'paada

TpeOYIOIMUX TPUMEHEHUS 3HaHUN

IO JIEKTPOCTATHKE.

OOBbscHeHne yCTpONCTBA U

MPUHIUIIA IEHCTBUS AJIEKTPOCKOIIA,
AJIEKTPOMETPA, KOHIEHCATOPOB,
reHepatopa Ban ne I'paada.
OObsicHeHue paboThI
ANEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS JIEKTPOIIPUOOPOB.
Ornpenenenue yclioBHil IPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsiji, OAHOPOHOE AICKTPUUECKOE
noJie.

Brimonnenne yueOHbIX 3a1aHU

Ha aHaJIU3 JICKTPUUYECKUX MPOIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOAMHAMHUKU: 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3akoH KyioHa,
MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TOJISI, MPUHIIUIT
CYyNEepHO3ULINH JIEKTPUUECKUX TTOJICH.
Ucnonb3oBanue [T-Trexnonoruu

pu paboTe C TOMOJHUTETLHBIMHU
HMCTOYHUKAMU WH(POpMAIINU IO TEME,
WX KpUTUYECKHUI aHAIIU3 U OIIEHKa
JIOCTOBEPHOCTH
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4.2

[TocTtostHHBIN
ANEKTPUYECKUHN TOK

24

Cuna toka. [ToCcTOSSHHBIN TOK.
VYca0Bus CymecTBOBaHUS MTOCTOSTHHOTO

QJICKTPHUICCKOT'O TOKA. HMcTouHuku TOKA.

Hanpsoxenue U u D/1C &.

3akon Oma JiJ1s1 y4acTKa 1emu.
DIEKTPUYECKOE COMPOTUBIICHUE.
3aBUCHUMOCTb CONPOTHUBIICHUSA
OJIHOPOJHOTO IPOBOJHUKA OT €T0
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
CeYeHMs. Y IeNbHOE CONPOTUBIICHHUE
BEIIECTBA.

[TocnenoBarenbHOE, TApaIEIBHOE,
CMEUIaHHOE COEIMHEHNE IIPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AIIEKTPUUECKUX
nenei. [Ipasuna Kupxroda.

Paborta a51eKkTpud4eckoro Toka.
3akoH J[xoynsa-JIenna.

MOIIHOCTB ANEKTPUUECKOTO TOKA.
TennoBas MOITHOCTb, BhLAEIISIEMAs
Ha pe3UCTope.

DJIC 1 BHyTpEeHHEE CONPOTUBIICHUE
UCTOYHUKA TOKa. 3akoH Oma

JUTSI TIOJTHOM (3aMKHYTOM)
AJICKTPUYECKOM 1enu. MOIHOCTh

HCTOYHHKA TOKaA. KOpOTKoe 3aMBbIKaHUC.

KOHI[CHC&TOP B IICIIX IIOCTOAHHOI'O
TOKaA.

IIpoBeaeHUE NPSIMBIX U3MEPEHUI CHJIbI
TOKa U HaNPSKEHUsI, KOCBEHHBIX
M3MEPEHUH yJIeIbHOTO COTPOTUBIICHUS,
O/1C u BHYTpPEHHETO CONPOTUBIICHUS
HMCTOYHMKA TOKA, IPOBEJACHUE
HUCCJIEeI0BAHUN 3aBUCUMOCTEN
(hbU3UYECKUX BEJIMYUH U OTBITOB

IO MPOBEPKE MPEITIOKEHHOMN TUIOTE3bI
MIpY U3yYEHUH ILIETIeH MOCTOSTHHOTO
TOKA.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEepeHUH (PU3NUECKUX BEIIMUHH.
OueHka rpaHul] HOrPEUIHOCTEN.
N3ydyeHne KOpOTKOTO 3aMbIKaHHUS
raJlbBAHMYECKOTO DJIEMEHTA U OIlCHKA
BHYTPEHHETO COIMPOTUBIICHHUS.
Petienne pacué€THbIX 337124 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(hU3nYeCKOM MOJIECIIbIO

C MCIIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (hOpPMYJT IOCTOSIHHOTO TOKA.
Penenne kadyecTBEeHHBIX 3a/1a4,
TPeOYIOLIUX MPUMEHEHUS 3HAHUM U
3aKOHOB ITOCTOSIHHOTO TOKa.
OOBsicCHEHHE YCTPONCTBA U MPUHIIUIIA
JICCTBHS aMIIepMETpa, BOJILTMETPA,
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TexHuuecKne yCTpoucTBa 1
TEXHOJIOTUYECKUE TIPOLIECCHI:
aMIepMeTp, BOJIbTMETP, PEOCTAT,
CUETUMK DIICKTPUYECKON SHEPTUHU

peocTaTa, CYETUNKA HIIEKTPUIECKON
SHEPIUHu.

BrinonHeHne yueOHbIX 3a1aHUI

Ha aHaJIU3 JIEKTPUUYECKUX MMPOLECCOB
(IBJIGHMIA) C UCTIOIb30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
AJIEKTPOAMHAMUKH: 3aKOHBI OMa

JUISl y4acTKa 1Eenu U AJ1sl 3aMKHYTOU
ANEKTPUUYECKON 1ENU, 3aKOH
Jxoynsi—JleHna.

PaboTa B rpynnax mpu o0CykIeHUN
BOIIPOCOB MEXKITPEAMETHOTO XapaKTepa
(Hanmpumep, 1o TeMe « DNEKTPUUECKHE
SIBJICHUS B IPUPOJIEY)

4.3

Toku B pa3InyHbIX
cpenax

DnekTprudecKas MpoOBOIUMOCTD
Pa3TUYHBIX BEUIECTB. DJICKTPOHHASL
IPOBOJIUMOCTH TBEPIBIX METAJIJIOB.
3aBUCUMOCTH COMTPOTUBIICHUS METAJIOB
oT TeMriepaTypbl. CBepXIpOBOANMOCTbD.
DIEKTPUYECKUN TOK B BaKyyMe.
CBoiicTBa JIEKTPOHHBIX TTyYKOB.
[TonynpoBonuuku. CoOCTBEHHAS U
IpUMECHasi TPOBOIUMOCTh
OJTynIpOBOHUKOB. CBOMCTBA
p-n-niepexona. [loxynpoBoIHUKOBBIE
IpUOOPHI.

DNEKTPUYECKUIA TOK B DJIEKTPOJIUTAX.

[IpoBeneHre KOCBEHHBIX H3MEPEHUH H
HCCJIEIOBAHUI 3aBUCUMOCTEN

MEeXIy (PU3NIEeCKUMU BeTMYUHAMU
MIPY U3YUYEHUHU TIPOIIECCOB MPOTEKAHUS
AIEKTPUUYECKOTO TOKA B METaJlJIax,
AIIEKTPOJIUTAX U MOJTYNPOBOTHUKAX.
OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX IMOTPEITHOCTEH
WU3MEpPCHUH (PU3UICCKUX BETMYHNH.
OueHka rpaHul] HOrPEUIHOCTEN.
HaOmronenue snekTposunsa, u3yueHue u
0O0BSICHEHHE MTPOBOAUMOCTH
ANEKTPOIUTOB, IKCIIEPUMEHTAIILHOE
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DAEKTPOIUTHYECKAS TUCCOIHALIHS.
Onextposn3. 3akoHbl Papajes

JUTSL DJIEKTPOJIN3A.

DNEeKTPUYECKUN TOK B ra3ax.
CamocTosTeNbHBIN U
HECaMOCTOSITEIIbHBIN pa3psi.
Pa3znuynble THITBI CAMOCTOSITETEHOTO
pazpsiga. Momuus. [1nasma.
TexHuyeckue ycTponcTa u
IPaKTHYECKOE IPUMEHEHUE:!
ra3zopaspsHble JIaMIIbl, 3JIEKTPOHHO-
Ty4eBasi TpyOKa, MOJIyIpOBOAHUKOBBIE
npuOOPHI: U0, TPAH3UCTOP,
dboToAMO I, CBETONO/, TaJIbBaHUKA,
padbuHUpPOBAaHUE MENIY, BHITJIABKA
QTFOMHUHMSL, JJIEKTPOHHASI MUKPOCKOIIUS

M3YUYCHHE 3aKOHOB AJIEKTPOJIN3a
Qdapajes.

CHsTHE BOJIBT-aMIIEPHOMN
XapaKTEPUCTUKU THOAA.

CpaBHeHHE TPOBOAMMOCTH METAJIOB

Y TIOIYTIPOBOJHUKOB.

N3ydenne HCKpOBOTO paspsaa

Y IPOBOJMMOCTH BO3yXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJJaHHOW U HESBHO 33/1aHHOU
(bU3UUECKON MOJENBIO C
MCII0JIb30BAaHUEM 3aKOHOMEPHOCTEN
MIOCTOSTHHOT'O TOKA B PA3JIMYHBIX CPEax.
Pelmenne kauecTBEeHHBIX 3a/1a4,
TPEOYIOMUX TPUMEHCHHS
3aKOHOMEPHOCTEN MOCTOSTHHOTO TOKa

B Pa3IUYHbIX CpEaax.

OObsicHEHUE YCTPOMCTBA U TIPUHITUTIA
JEHUCTBUS ra30pa3psAHbIX JaMmIl,
AJIEKTPOHHO-JIy4€BON TPYOKH,
MOJIyTIPOBOTHUKOBBIX MPUOOPOB: AUOAA,
TpaH3UCTOpa, POoTOMO1a, CBETOIUOIA.
OObsiCHEHUE CYTH MPOLIECCOB:
rajibBaHUKU, paUHUPOBAHUS ME]IU,
BBITIJIABKY aJTFOMUHUSA, 3JIEKTPOHHON
MHUKPOCKOIIUHU

Hroro no pazneny
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Pa3znen 5. ®u3nyeckuii NPAKTHKYM

5.1 | Ousnueckwuii 16 Crnioco0bl n3MepeHust GU3nuecKux [IpoBeneHrEe KOCBEHHBIX U3MEPEHUN,
MPaKTUKYM BEJIMYMH C UCIIOJIb30BAaHUEM UCCJIEIOBAHUI 3aBUCUMOCTEN

aHAJIOTOBBIX U IIU(PPOBBIX (bu3NYECKUX BEIWYHH, TPOBEPKA
U3MEpPUTETbHBIX TPUOOPOB U MPEVIOKEHHBIX THUIIOTE3
KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM. (BBIOOp M3 paboT, ONTUCAHHBIX
AOGCOTIOTHBIE U OTHOCUTEIILHBIE B TEMaTUYECKUX pa3/ieiax
MIOIPEIIHOCTH U3MEPEHUH PU3MIECKUX | «YUCHHYCCKHI SKCIICPUMEHT,
BenuuKH. OLIeHKa TPaHuIl 71a0opaTopHbIe pabOThI, TPAKTUKYM)))
MIOTPENTHOCTEN

Hroro o pazgeny 16

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOTPAMME
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11 KUIIACC

No

/o

Haumenosanue
pa3aenoB U TEM
y4eOHOTO0 MpeIMeTa

KommuectBo
4acoB

[IporpammHoOe conepxanue

OCHOBHBIE BH/IBI ICITETLHOCTH
00yJaronmxcst

Pasznen 1. DnexkrpoamaaMuka

1.1

MarsuTHOE 110J1e

14

B3aumonelicTBre MOCTOSHHEBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nosie. Bektop MaraHuTHOU
UHAYKIUU. [[puHIUN cyneprno3uimu
MAarHUATHBIX TOJIeH. JIMHUM MarHUTHOM
WH]TYKIIUH.

MarauTHoOE 1oJ1e TPOBOJHUKA C TOKOM
(OpsIMOTO TPOBOJIHUKA, KaTYIIKU U
KpyroBoro BuTka). OnsIT Jpcrena.
Cuna Amriepa, €€ HalpaBJICHHUE U
MOy JIb.

Cuna Jlopenua, €€ HanpaBJICHUE U
MOJyJb. JIBH>KEHUE 3apsyKEHHOU
YacCTHUILIbl B OJTHOPOJTHOM MarHUTHOM
nosie. Pabora cuiibl JlopeHia.
MarauTHoOE 110J1€ B BEIIECTBE.
deppoMarHeTuKy, napa-

U JIMaMarHeTUKH.

TexHuyeckue ycTponucTsa u
TEXHOJIOTHYECKHUE MMPOLIECCHI:
MIPUMEHEHUE TOCTOSIHHBIX MArHUTOB,

[IpoBeneHrie KOCBEHHBIX U3MEPEHUN
cuibl AMIlepa, IpOBEJICHNE
VCCJIEOBAHMS 3aBUCUMOCTEN MEXKIY
(U3MYECKUMU BETUYMHAMU U OIBITOB
10 MTPOBEPKE MPEIOKEHHON TUIIOTESBI
IPU U3yYEHHUH JIEHCTBUS IOCTOSTHHOTO
MAarHuTa Ha paMKy C TOKOM,
B3aUMOJICUCTBUS IPOBOJHUKA

C MarHUTHBIM TOJIEM.

OrnpeneneHue abCOMIOTHBIX U
OTHOCUTEJIBHBIX OTPEIIHOCTEN
U3MEpEeHUH (PU3NUECKUX BEIINYMH.
OneHka rpaHul] HOrPENIHOCTEN.
HccnenoBanre MarHUTHOTO MOJIS
MOCTOSIHHBIX MAarHUTOB, CBOMCTB
(beppoMarHeTUKOB.

Onpenenenue ycaoBuil NPUMEHUMOCTH
MOJIeJIA OJTHOPOJTHOTO MAarHUTHOTO
MOJISL.

Onpenenenue HanpaBJIeHUs] UHIYKIUN
MAarHUTHOIO IOJIsl HPOBOAHUKA C TOKOM,
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AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTaTENb KOO, YCKOPUTETU
3JIEMEHTAPHBIX YaCTHULL

cuiibl AMmriepa u cuiibl JIopeHna.
N3ydenne KapTUHBI JIMHAY WHIAYKIUU
MAarHATHOTO MOJIS II0JI0COBOTO U
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB, JJIMHHOTO MPSMOTO
IIPOBOJAHHUKA, 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KATYIIKHA C TOKOM.
OOBbsicHEHUE B3aMMOJICHCTBHS IBYX
IIPOBOJAHUKOB C TOKOM, JEHUCTBUS CUJIBI
JlopeHiia Ha MOHBI DJIEKTPOIIUTA.
Habntoienue nBrxeHus myyka
AJIEKTPOHOB B MATHUTHOM I10JIE.
N3ydyenne npuHuna AeUCTBUA
ANEKTPOU3MEPUTENBHOIO MpUudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.
Pemenne pacu€THbIX 3a1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3NYECKO MOJENbIO

C UCIIOJIb30BaHUECM OCHOBHBIX 3aKOHOB 1

dbopmyn mo Teme « MarHuTHOE TOJIe».
Pemenue kauecTBEHHBIX 3aj1a4,
TPeOYIOIMUX MPUMEHECHUS 3HAHU I

o TeMe «MarauTHoeE I10JIe».
OOBbsiCHEHUE YCTPOMCTBA U TIPUHITUTIA
JICMCTBUSI DJIEKTPOMArHUTOB, TECTEPA-
MYJIbTUMETPA, SJICKTPOABUTATEIIS
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Sxobu, yckoputenen 31eMeHTapHbIX
YacTHL.

OOBsicHEHNE MPUMEHEHHSI TOCTOSTHHBIX
MarHuTOB

1.2

BJIGKTpOMaFHI/ITHaH
HHAYKIOWA

13

SIBNIEHHE PIEKTPOMAarHUTHON UHIYKIIHUH.
[ToTok BeKkTOpa MArHUTHOW UHAYKIIHH.
OJIC uHayKuuu. 3aK0H
AJEKTPOMAarHuTHOM UHAYKUunn Papajes.
Buxpesoe snektpuueckoe nonie. Toku
Dyxo.

OJIC MHAYKIIUM B IPOBOJHUKE,
JBHKYIIEMCS] B OTHOPOJHOM
MarHuTHOM IIOJIE.

[IpaBuio Jlenna.

NunyktuBHOCTH. KaTymika
WHIYKTUBHOCTH B LIETIH OCTOSIHHOTO
ToKa. SBnenue camonnaykuuu. I/C
CaMOUWHTYKIIUH.

DHEprusi MarHUTHOTO TOJISI KaTYIITKU

C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTponcTsa u
TE€XHOJIOTUYECKUE MTPOLECCHI:
WHIyKIIMOHHAS TI€4b, COJICHOM, 3aI1UTa
OT DJICKTPU3ALIMH TEJI NIPU JBKCHUU

B MarHUTHOM MoJie 3eMJIu

[IpoBeneHue uccaea0BaHus
3aBUCUMOCTEHN PU3NUYECKUX BEIUYUH U
OMBITOB T10 MTPOBEPKE MPETT0KEHHON
TUIIOTE3bI TIPU U3YUCHUH SIBJICHUS
AIEKTPOMArHUTHOM WHTYKIIUH.
Onpenenenue MHAYKIUA BUXPEBOTO
MAarHUTHOTO TOJISI.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEepeHu (PU3NUECKUX BETUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCIepUMEHTAIbHOE N3yUEHHE MpaBUiIa
Jlenna.

UccnenoBanue siBICHUS] CAMOUHIYKIIUH,
3aBucuMocT J/JC caMOMHAYKIUH OT
CKOPOCTH U3MEHEHUSI CHJIbI TOKA B 1IETIH.
N3ydenue najeHus MarHura

B aJTIOMUHUEBOM (MeIHOM) TpyOe.
COopka MoJIeNu AIEKTPOMArHUTHOTO
reHeparopa.

Pemienune pacu€THbIX 3a7a4 € ABHO
3aJJaHHOW W HESBHO 33/IaHHOU
bu3nYecKo MOJIENbIO
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C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyI1 o TeMe «INEeKTpOMarHuTHas
WHITYKITASD.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOIUX MPUMEHEHUSI 3HAaHU I

1o TeMe «DJIEKTpOMarHuTHas
WHITYKITASD .

OOBsICHEHHE OCHOBHBIX MPUHIIUIIOB
NEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, TAKUX
KaK: MHIyKIIMOHHAS [1€4Yb, COJICHOUI,
3aIllATa OT JEKTPU3ALUU TET

MIPY IBI>KEHUH B MATHUTHOM TIOJIe
3eMIIu.

PaGoTa B rpynmax mpu o0CyKaeHUN
BOIIPOCOB MEXIPEIMETHOIO XapaKTepa
(Hanpumep, O TeEMeE
«INEKTPOMATrHUTHBIE SIBJICHUS

B IIPUPOJIEN)

Hroro no pazneny 27

Pa3nen 2. Kosie0anus 1 BOJTHBI

2.1 MexaHnnueckue 10 KonebarenbHas cuctema. IIpoBenenre KOCBEHHBIX U3MEPEHNM,
KOJIeOaHUs CBoOogHbBIE KOJIE0aHMs. MCCIIEIOBAHUS 3aBUCUMOCTEN MEXKIY

I"apmonuyeckue koyieOaHusl.
Kunematudeckoe u TuHaMHUYECKOE
onucaHue. DHEPreTUYECKOE OMHUCaHUE
(3aKOH COXpaHEHUs MEXAaHUYECKOU

(bU3UYECKUMU BETUYMHAMU U OTIBITOB
0 MTPOBEPKE MPEIIOKEHHON TUIIOTE3bI
MPU U3yYEHUU KOJICOAHUI HUTSIHOTO U
MPY>KUHHOTO MAsITHUKOB,
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sHepruu). BeiBoa TMHaMUYECKOro
OTIMICAHMS TAPMOHUYECKHUX KOJIeOaHu!
W3 UX YHEPTETUYECKOTO U
KMHEMATUYECKOTO OMUCAHUS.
Amruutyna u $asza konedanuii. CBsi3b
aMIUTATYbI KOJIEOAHUI MCXOTHOU
BEJIMYMHBI C aMIUIUTYJJaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS.

ITepuon u yacTtoTa KoJeOaHMIA.
[Tepuon Manbix CBOOOAHBIX KOJICOAHUM
MaTeMaTU4YECKOro MasiTHUKa. [leprnon
CBOOOJIHBIX KOJICOaHUI MPYKUHHOTO
MasITHUKA.

[ToHsiTHE O 3aTyXalOLUX KOJIEOAHUAX.
Brinyxnennbie kosiebanus. Pezonanc.
Pe3zonancHas kpuBas. BinusiHue
3aTyXaHMs Ha BUJ PE30HAHCHOM KPUBOU.
ABTOKOJICOaHUS.

TexHuueckue yCTpoucTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
METPOHOM, YacChl, KAYEJIH, MYy3bIKaJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTYXaOIINX
MEXaHUYECKUX KOJIEOaHHIA.
Ornpenenenue abCONMIOTHBIX U
OTHOCHUTEJIBHBIX IMOTPEITHOCTEH
U3MepeHUN PU3NUECKUX BEIIMUUH.
O1ieHKa TpaHMI] TOTPEITHOCTEH.
Habmroienre He3aBUCUMOCTH MEPHO/1a
MaJlbIX KoJIeOaHUM rpy3a Ha HUTH

OT aMIUTUTY/IbI.

DKCIIepUMEHTAIbHAS ITPOBEPKA 3aKOHA
COXpaHEHHMS SHEPTUU MPU KOJeOaAHUAX
rpy3a Ha Ipy>KUHE.

HaOmronenne pe3oHanca.
OnpeneneHue yCaoBUM MPUMEHUMOCTH
MOJIC]IH MaTeMaTUYECKOTI0 MasTHUKA U
UJI€aJTbHOTO MPYKUHHOTO MasiTHUKA.
Perienne pacuéTHbIX 33714 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(bu3HYECcKO MOJENbIO

C UCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHndeckue
KOJICOAHMSD.

Pemenne kauecTBEHHBIX 3a/1a4,
TPEOYIOIMUX MPUMECHECHHSI 3HAHUH

110 TeMe «MeXaHn4YeCKue KOJIeOaHmsD».
OOBbsiCHEHUE YCTPOMCTBA M MPUHIIUTIA
JICVCTBHSI METPOHOMA, YAaCOB, KAUEJEH,
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MY3bIKQJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-Trexnonorui

npu paboTe ¢ TONOTHUTEIbHBIMH
HMCTOYHUKAMHU HH(POpMAIIMH TI0 TEME, X
KPUTUYECKUN aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DIeKTpOMarHuTHhIE
KOJICOaHUS

15

Koneb6arenbubiit kKoHTYp. CBOOOAHBIC
AJIEKTPOMAarHUTHHIE KOJIeOaHUs

B UI€AJIbHOM KOJI€0aTeIbHOM KOHTYPE.
®opmyna Tomcona. CBsI3b aMILTUTY AbI
3apsiia KOHAEHCAaTopa C aMILTUTYA0U
CHUJIBI TOKA B KOJIEOATEILHOM KOHTYDE.
3aKOH COXpaHEHUS SHEPTUU

B UJICaIbHOM KOJieOaTeIbHOM KOHTYPE.
3aTyXxaromme JIEKTPOMArHUTHBIE
KoJieOanus. BeIHYX/IeHHbBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHNs.
[lepemenHbIi TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JNEUCTBYIONIEE 3HAUYCHHUE CUIIBI TOKA U
HaIPSHKEHUS TP pa3indHonl Gpopme
3aBUCUMOCTH NIEPEMEHHOIO TOKA

OT BPEMEHHU.

CuHycou1alIbHBIN NEPEMEHHBIN TOK.
Pesncrop, KoHAEHCATOP U KaTyIIKa
WHIYKTUBHOCTH B LIENU

[IpoBeneHre KOCBEHHBIX H3MEPEHUN U
HCCIICIOBAHUS 3aBUCUMOCTEN
(bU3MYEeCKUX BEIMYUH MPU U3YUEHUN
AJIEKTPOMATrHUTHBIX KOJieOaHU U 1ienei
MEPEMEHHOTO TOKa.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3NIECKUX BEITNYHH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3ydenue ycTpoicTBa U IpUHIMUIIA
nercTBus Tpancopmaropa.
Habmronenne 31eKTpoMarHuTHOTO
pe30oHaHca.

N3ydenne ocuniuiorpaMm
AIIEKTPOMATHUTHBIX KOJICOAHMIA.
Pemenune pacu€THbIX 3a7a4 € ABHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKON MOJICITBIO

C MCTOJb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn Mo Teme « INeKTPOMarHUTHBIC
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CHHYCOMJIAIBHOTO MEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HAPSDKCHUM.

WneanbHblil TpaHchopmaTop.
[IpousBoacTBo, nepenayda u
NOTpeOJICHHUE ANEKTPUIECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU

MIPU MPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnons3oBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KUA3HU.

TexHuyeckue ycTporcTBa u
TE€XHOJIOTUYECKUE MIPOLIECCHL:
3JIEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
3JeKTponepesay

KOJICOQHUS.

Pemenne kauecTBEeHHBIX 33714,
TPeOYIOIUX MPUMEHEHUSI 3HAHUM

0 TeM€ «DJIEKTPOMArHUTHbBIE
KOJICOQHMS.

CpaBHEHUE MEXaHUUECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHUH.
OOBsICHEHUE YCTPOWCTBA M MPUHIIHATIA
JEUCTBUS PTIEKTPUIECKOTO 3BOHKA,
reHepaTropa MePEeMEHHOr0 TOKa, JTUHUN
AJIEKTpOIIepeaay.

Omnpenenenue ycnoBUui MPUMEHUMOCTH
MOJIEININ UCATBHOTO KOJIEOATeIIbHOTO
KOHTYpaA.

AHanu3 1 OleHKa MOCEICTBUM
WCITOJIB30BAHUS PA3IMIHBIX CITOCOOOB
MIPOU3BOICTBA DJICKTPOIHEPTUN

C IIO3UIIMH DKOJIOTHYECKOUN
0€30MacHOCTH; MPEeICTABIICHUN

0 PaIMOHAILHOM MPUPOJIOIOIB30BAHUHT
(B mporiecce MoaroTOBKH COOOIICHHH,
BBITIOJITHCHUH TPYIITOBBIX TTPOCKTOB)

2.3

Mexannueckue u
BJIEKTPOMATHUTHBIC
BOJTHBI

10

MexaHnuecKre BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie u
pOA0JIbHBIE BOJIHBI. [lepron, ckopocTh
pacnupoCTpaHEHHUS U JJIMHA BOJIHBI.
CBOICTBa MEXaHUYECKUX BOJIH:

Habmronenue oOpasoBaHus u
PacIpOCTPaHCHHS TIOTIEPEUHBIX

Y TIPOJIOJIBHBIX BOJTH, OTPAKCHUS U
npesioMyeHus1, HHTEpepeHIH

U TUPPAKITUNT MEXaHUYECKUX BOJIH,
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OTpakeHHe, PEJIOMIICHHE,
uHTepdepeHIus u Tudpaxus.

3Byk. CkopocTs 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TeMOp 3ByKa.
[IymoBoe 3arpsiz3HeHne OKpY Karolei
CpeIIbl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS
U3TyUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opueHTanus BEKTOpOB

B, E, v B DIEKTPOMarduTHOMN BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, MPeJIOMIICHHE,
noJisipu3anys, uHTepdepeHIus u
nupakius.

[Ikana >eKTPOMarHUTHBIX BOJH.
[IprmeHeHue 371eKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHI_[I/IHI)I paanuoCBA3U U TCICBUACHUA.

Paguonoxamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKarOLIEH CPEBI.

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE PUMEHECHUE:
MY3BIKAJIbBHbIE UHCTPYMEHTHI, paaap,
paIuONPUEMHHUK, TEJIEBU30P, AaHTCHHA,
tenedon, CBU-neup, yinpTpa3ByKoBas
JIMArHOCTUKA B TEXHUKE U MEAULIMHE

aKyCTHYECKOTO PE30HAHCA, CBSI3H
I'POMKOCTH 3BYKa M BBICOTBI TOHA

C aMIUTUTY0U U YaCTOTON KOJeOaHUH.
N3ydeHne CBOWCTB yJIbTpa3ByKa U €0
MIPUMEHEHUS.

HccnenoBanne cBOWCTB
ANIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
MpeJIOMJIEHUE, MOJSpU3aALHs,
nudpakuys, “HTepdepeHIus.
OO6HapyxeHue HHPPaKpPacHOro U
yAbTPaduOIECTOBOTO U3ITYUECHUM.
CpaBHEHHE MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX BOJIH.
Omnpenenenue ycaoBui NPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOUN BOJIHBI.
Pelmenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHHSI 3HAaHU I

1o teme «Mexannyeckue u
AIIEKTPOMArHUTHBIE BOJHBDY.
N3yyenne napameTpoB 3ByKOBOU
BOJIHBI.

N3yueHune pacrpoCcTpaHEeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsiCHEHUE YCTPOMCTBA M MPUHIIUTIA
JEUCTBUS MY3bIKaJIbHBIX THCTPYMEHTOB,
panapa, paIuonpuEMHIKA, TEIEBU30DA,
aHTeHHsbl, Teaepona, CBU-neun.
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OOBbscHeHUE yIbTPa3ByKOBON
JNIMAarHOCTHKH B TEXHUKE W MEIUIIMHE.
Hcnonp3oBanue IT-Texnomorui

1pu paboTe ¢ TOMOTHUTEILHBIMU
HUCTOYHUKAMU WH(OPMAITUH 110 TEME,
WX KPUTUYECKUI aHaJU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 " OlleHKa MMOCIEICTBUN
ITYMOBOT'O Y 3JIEKTPOMarHuTHOTO
3arpsi3HEHUS OKPY KaIoIIeH Cpeabl

C MO3UIUHN YKOJIOTHYECKON
0€30IacCHOCTH; MPEACTABICHUN

0 pallMOHAJIBLHOM MPUPOIOTIOIE30BAHUHI
(B mpoliecce MoAroTOBKM COOOIIICHUH,
BBITIOJTHEHUU TPYTIOBBIX TPOEKTOB)

2.4

Onrtuka

25

[IpssMonuHETHOE pacpoCTpaHEHUE
CBETa B OJIHOPOJIHOM cpene. JIyu cBera.
To4YeuyHbIN HCTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHbI OTPAXKECHUS
cera. [locTpoenune nzobpakeHui

B TUI0CKOM 3epkaiie. Chepruueckue
3epKarna.

[Ipenomiienue cBeta. 3aKOHBI
peIOMJICHUS cBeTa. AOGCOIOTHBIN
MOoKa3aTesb MPeIoMIICHUS.
OTHOCUTENBHBIN TOKA3aTEh
npenomieHust. [TocTOsTHCTBO 4acTOThI

HabGmoneHnne onTHYecKuX SBJICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPECHUH,
HCCJICIOBAHUS 3aBUCUMOCTEH
(hU3UYECKUX BEIIMYHUH M OIBITOB

T10 ITPOBEPKE MPEITTOKECHHON TUITOTE3BI
MIpY U3YYEHUHU SIBIICHUH MTPEIIOMJICHUS
CBETa Ha rpaHUIIe pa3jiesia IByX Cpel,
MPEJIOMIICHUS CBETa B cOOMparoniet u
pacCenBarOIIECH JTMH3AaX, BOJTHOBBIX
CBOMMCTB CBETa.

HaO0mroienre mojgHoro BHyTpEeHHEro
OTPaXKECHUSI, U3YYEHUE MOJETU
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CBETAa U COOTHOUIEHUE JUIUH BOJIH
MIPHU MIEPEX0I€ MOHOXPOMATHYECKOTO
CBETA Yepe3 rpaHully pasjielia IByX
ONTHUYECKHUX CPE.

Xox myyen B mpusMme. [lucnepeuns cera.
CnoxHbIit cocTaB 6emnoro ceta. L{Ber.
[TosiHOE BHYTpEHHEE OTpPaAXKEHHUE.
[IpenenbHbIN yroJ HOJIHOTO
BHYTPEHHETO OTPAXKEHUS.
Cobuparoniyie ¥ pacceMBarOIINE JINH3BI.
Tonkas nuH3a. DOKYyCHOE PaCCTOSHUE U
ONTUYECKAs CUJIA TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS
TOHKOM C(EepUIECKO JIMH3BI OT €€
F€OMETPUU U OTHOCUTEIIBHOTO
IIOKa3aTes IPEIOMIICHHUS.

dopMysa TOHKOU JIMH3BI. Y BEIIMYEHUE,
JTaBa€MO€ JTMH30M.

XoJ ryva, TpOoIEeAIIEro JIMH3Y MO
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onrtu4eckoun ocu. Ilocrpoenue
U300pKEHUN TOUKH U OTPE3Ka PSIMOM
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

Ontuueckue npubdopsl. Pazpemarornias
crocoOHOCTh. ['1a3 kak onTuueckas
cucrema.

CBETOBO/IA.

[Tonydenne n300pakeHUsI B CUCTEME
13 IUIOCKOTO 3epKaJia U JINH3BI,

B CHCTEME U3 JBYX JIMH3.
KoHcTpyrpoBaHue TeIeCKOMUYECKUX
CHUCTEM.

N3ydeHue nojsgpu3aiy CBETa,
OTPaXEHHOTO OT MOBEPXHOCTU
JIUDJICKTPUKA, U3yUYCHUE
UHTep(PEpEHITNY JIa3ePHOTO U3TYyUCHHUS
Ha JIBYX LIEJIAX.

[Tonyudenue criekTpa U3 IyudeHUs
CBETOJIMO/a TP MOMOIIHU
TU(PaKIIMOHHON PEIIETKH.

Pemienue pacu€THBIX 3a7a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bu3NYECKO MOJENbIO

C MCI0JIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «ONTHKaY.
Pemienre kaueCTBEHHBIX 3aj1a4,
TpeOYIOIMUX MPUMEHECHUSI 3HAHU T

1o Teme «OnThKa.

[TocTpoeHue u pacuét n300paKeHuM,
CO3/1aBA€MbIX IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30U.

Omnpenenenue ycloBUA TPUMEHUMOCTH
MOJIEIN TOHKOM JIMH3bI; TPAHHUII

72




[Ipenensl npuMEHUMOCTH
F€OMETPUYECKON ONITHKHU.

BonnoBas ontuka. MaTepdepenims
cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBust HaOMOIEHN MAKCUMYMOB U
MUHHUMYMOB B UHTEp(PEPEHIIMOHHOMN
KApTHUHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMephI K1acCuYecKux
MHTEP(PEPEHITMOHHBIX CXEM.
Hudpakuus ceera. JudppakuuonHas
pemérka. Y cioBue HaOMI0eHUS
TJIABHBIX MAKCUMYMOB TP MaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PAKIIMOHHYIO PEIIETKY.
[Tonapu3zanus cBera.

TexHuyeckue ycTponcTBa u
TE€XHOJIOTUYECKHE MPOLIECCHI: OUKH,
JyTia, IepucKom, goroarnmapar,
MUKPOCKOTI, MPOEKIIMOHHBIN arapar,
MPOCBETIECHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS pEIIETKA

MPUMEHUMOCTH T€OMETPUUYECKOMN
OTITUKH.

O0bsacHeHne 0COOEHHOCTEN MPOTEKAHHUS
ONTUYECKUX SBJICHU: UHTEeP(hEPEHIIUH,
Tudpakiu, TUCIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbsaAcHeHUE yCTPONCTBA U IPUHIIUTIA
JEHCTBUS OYKOB, JIyTIbI, IEPUCKOTIA,
¢doToannapara, MUKpOCKOIA,
MPOEKIMOHHOTO afmapara,
TU(paKIIMOHHON PEIETKH, BOTIOKOHHOM
OTITHKH.

OOBsicHEHUE IPOCBETIICHUS ONITHUKH.
PaboTa B rpynmax mpu o0CyX1eHUN
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBbBIC
SIBJICHUSI B TIPUPOJIEY )

Hroro o pasgeny
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Paznen 3. OcHOBBI clIENMAJILHOM TEOPUM OTHOCUTEIbHOCTH (nasee - CTO)

3.1 OCHOBBI
CIIeLIUaJIbHOU TEOpUHU
OTHOCUTEJIBHOCTHU

5

I'panu1bl NPUMEHUMOCTH KIIACCUYECKON
MexaHuku. [locTynaTel crienuanbHOU
TEOPUU OTHOCUTEINBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOMN

[TpoBeneHne KOCBEHHBIX U3MEPEHUI
UMITYJIbCA U DHEPTUH PENATUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB
3apsKEHHBIX YaCTUI] B MArHUTHOM
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uHTepBai. [Ipeobpazoanus Jlopenia.
Y cnoBre NPpUYNHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3aMelJIeHnEe BPEMEHHU U COKpaIllCHHE
JUTUHBI.

DHeprus 1 UMITYJIbC PEISITUBUCTCKON
YaCTHULIBI.

CBsI3p MacChl C DHEPTUEH U UMITYJIbCOM
PENATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

TexHuueckue yCcTpoucTsa u
TEXHOJIOTUYECKUE ITPOLECCHI:

CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIU
3apsKCHHBIX YACTHI]

roJje).

AHanu3 1 onucanue GU3NIECKUX
SIBJICHHH C HCIIOJIb30BaHUEM ITOCTYJIATOB
CIEIUaIbHOM TCOPHUH OTHOCUTECIIBHOCTH.
OOBsicHEHUE TPUHITUIIA ICUCTBUS

CIIy THUKOBBIX TTPUEMHUKOB,
yCKOpHUTeNeH 3apsHKEHHBIX YaCTHIT

Hroro no pazgeny 5
Pa3znen 4. KBantoBasi pusuk
4.1 KopnyckymnsipHo- 15 PaBHOBECHOE TEMIOBOE U3TyUYCHUE IIpoBeneHre KOCBEHHBIX U3MEPEHHU,

BOJIHOBOM Jyau3M

(u3myueHue abCoMOTHO YEPHOTO TENA).
3akoH cMelienus Buna. ['unoresa
[Lranka o kBaHTax.

®DOoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
®ororpdext. OnbiTel A.I'. CTonerona.
3akonb! poTodddekra. YpaBHeHue
Oiiamrerina 1 Gororddexra.
«Kpacnas rpanunia» pororddexra.
JlaBnenue cBeta (B 4aCTHOCTH,
JIaBJICHHUE CBETa Ha a0COIIOTHO

VCCIIEIOBAHUS 3aBUCHMOCTEN MEXKITY
bU3NYEeCKUMHU BeTHYMHAMU

MpH U3yudeHuu siBnieHus hotodrpdexra.
OnpenencHre aOCONMIOTHBIX
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEPEeHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.
Pemienue pacu€THbIX 3a71a4 € SIBHO
3aJJaHHOW W HESBHO 33/IaHHOM
bu3HYeCcKO MOJIENbIO
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MTOTJIONIAFOIIYTO U A0COTFOTHO
OTPAXKAIOIUTYIO TOBEPXHOCTH). ONBITHI
I1.H. JIeGenena.

BonnoBbie cBoMcTBa YacTull. BoJIHBI
ne bpouns. Jlnmaa BonHb! ne bpoia u
pasMepsl 00JIaCTH JTOKATU3AIIH
JBUKYIIICHCS YaCTHUIIBI.
KopnyckynspHO-BOTHOBOM Ayaliu3M.

Hudpakuus 37€KTPOHOB Ha KpUCTaILIaX.

Criennguka n3mMepeHuil B MUKpOMUDE.
CooTHoIIEeHUSsI HEOTPEAENEHHOCTEN
I'eiizenoepra.

TexHuueckue yCcTpoucTsa u
TEXHOJIOTHYECKUE MPOIIECCHI:
CHEKTPOMETP, (OTOIIIEMEHT,
¢doTogaTUNK, TYHHEIbHBI MUKPOCKOTI,
COJIHEYHas OaTapest, CBeTOUO/T

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBIICHUS.

Pelenne kauecTBEeHHBIX 3a]1a4,
TpeOYIOIUX MPUMEHEHUSI 3HAaHU N

1o TeMe «KBaHTOBBIC SIBIICHUS.
Omnpenenenue ycloBUA MTPUMEHUMOCTH
KBAaHTOBOM MOJIEIIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YypaBHEHUS
Oiinmreiina 1ia oroaddekra,
MIPUHIIUIIA COOTHOLICHUH
HeonpenenénHoctu I'eiizenOepra.
OObsicHEeHUE PUHIINTIA JEHCTBUS
CIIEKTpOMETpa, (PoTOIIEMEHTA,
dboToaTYMKA, TYHHEITEHOTO
MUKPOCKOIIa, COJTHEYHOMU OaTapen,
CBETOJMOA.

Ucnonb3oBanue | T-rexnonoruit

pu padoTe ¢ TONOJHUTETbHBIMU
HMCTOYHUKAMU WH(OPMAITUH 110 TEME,
X KPUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OnBITHI 10 UCCIAEA0OBAHUIO CTPOEHUS
aroma. [Imanerapnas mozens aroma

Pesepdopna.
[Toctynatsl bopa. U3nyuenue u

OnpeneneHue AJIMHBI BOJHBI JIA3€PHOTO
W3JTy4YCHHUSI.

Halmronenue nuHeMYaThix CIIEKTPOB.
HccnenoBanne ciekTpa pa3peKeHHOTO
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norjoiieHrue (OTOHOB IIPH MEPeXo/ie
aToOMa C OJTHOTO YPOBHSI DHEPTUH

Ha JpYrou.

Buapl criektpoB. CniekTp ypoBHER
SHEPruu aToMa BOAOPOJA.
CHoHTaHHOE U BBIHYXKIECHHOE
n3iny4yeHue ceeta. Jlazep.
TexHuyeckue ycTporcTa u
TE€XHOJIOTUYECKHUE MPOLIECCHI:
CIIEKTPaJIbHBIN aHaINU3 (CIIEKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMITBIOTED

aTOMapHOTO BOJIOPOJIa U U3MEPEHHE
nocTossHHON PunGepra.

N3yyeHne ycTpoucTBa U AEUCTBUSA
CU€TUMKa MOHU3UPYIOIIUX YACTHII.
Omnpenenenue ycaoBUi NPUMEHUMOCTH
Mozenu atoma Peszepdopaa.
OOBsicHeHUE PUHIUIIA IEHCTBUS
CIEKTPOCKOIA, Ja3epa, KBAaHTOBOTO
KOMIIBIOTEPA.

AHanu3 KBaHTOBBIX MIPOIIECCOB

Ha OCHOBE NIEPBOT0 U BTOPOTO
nocrynaroB bopa

4.3

dus3uka aTOMHOI'O
aapa u
AIEMEHTAPHBIX
JaCTHII

Hyxnonnas monens siapa [ elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe
yucio siapa. M3otonsl.
PamnoaktuBHOCTE. Anbha-pacria.
DONEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nydeHue.

3aKOH paAuOaKTUBHOTO pacIaja.
PannoakTuBHBIE U30TOMBI B MPUPOJIE.
CBoiicTBa HOHU3UPYIOUIETO U3TYUYEHUSI.
Binsinue paagnoakTHBHOCTH Ha KUBbIE
opranu3mbl. EcTrecTBeHHBIN POoH
u3iydenus. /lozumerpus.

DHeprusi CBsI3U HYKJIOHOB B sIAPE.
Snepusie cuibl. [ledext maccsl sapa.
Snepnbie peakunu. JleneHue u CUHTE3

[IpoBenenne nsmepeHun
paanoakTUBHOTO hoHA

C UCIIOJIb30BaHUEM JJO3UMETPA U
UCCJIEIOBAHUE TPEKOB YaCTHI]

(10 TOTOBBIM (poTOrpaPusIM).
N3yuenue norioiieHus 6eTa-4acTuly
AITFOMUHUEM.

OnpeneneHue yCiaoBU MPUMEHUMOCTH
MOJEJIA aTOMHOTO sI/Ipa.

AHanu3 U ONUCaHue AAEPHBIX peaKIuil
C UCTIOJIb30BAHUEM MOHSATUN MaccoBOE
YUCIIO U 3apsij S1pa, SHEPTUs CBA3U
a5lpa, 3aKOHOB COXpaHEHUs 3apAana,
MacCOBOT'O YHCJIA U SHEPTHH B AJIEPHBIX
peakuusix, 3aKOHa PaIMOaKTUBHOTO
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anep. Snepusie peaktopsl. [IpodiieMbl
YIIPaBJISIEMOTO TEPMOSIICPHOTO CHHTE3A.
DKOJOTUYECKUE ACHEKTHI PA3BUTHS
SAJIEPHON SHEPrETUKH.

Mertoapl perucTpauyu U UCCIEA0BaHUS
AJIEMEHTAPHBIX YACTHLI.
DyHIaMEHTAIbHBIE B3aUMOACHCTBUA.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtaHaapTHOU
Mozenu. KBapk-ritooHHast MOJEb
aJPOHOB.

®wusuka 3a npenenamu CTaHIapTHOU
Mojenu. TémHas matepusi U TEMHas
SHEprusl.

EnnncTBO pmznueckoii KapTUHBI MUpA.
TexHuyeckue ycTponcTBa u
TE€XHOJIOTMYECKUE MPOLIECCHI: JO3UMETD,
kamepa BusnbcoHa, iAepHbIA pEeaKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAs
6om0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacrnaja.

OObsiCHEHUE PUHIINTIA JCHCTBUS
JIO3UMETpa, KaMepbl BuiibcoHa,
SJIEPHOTO peaKkTopa, TEPMOSIEPHOTO
peakTopa, aTOMHON OOMOBI, MArHUTHO-
PE30HAHCHOM ToMOrpadum.

AHanus3 1 oIleHKa BIUSHUS
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpTaHU3MBbI, a TAKXKE MOCIEICTBUI
Pa3BUTHUSA SICPHON SHEPTETUKH

C MO3UIMHN KOJOTHUECKON
0€301acHOCTH; TPEACTaBICHUM

0 parMoHaILHOM IPHUPOOTIOIB30BAHUH
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJTHEHHUS TPYTIIOBBIX IPOSKTOB)

Hroro no pazneny

25

Paznen 5. DjaeMeHTBI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DJIEMEHTBI
aCTPOHOMHH H
acTpopU3UKH

12

Drarbl pa3BUTHS aCTPOHOMUH.
[IpuknagHO€ U MUPOBO33PEHUECKOE
3Ha4YeHHE acTpoHOMUH. [I[puMeHUMOCTh
3aKOHOB (DU3UKU TSI OOBICHEHUS

Habmonenue 38E31H0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
IIPUIIOKEHUH I ONIPEACIICHUSA
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IPUPOABI KOCMUYECKUX OOBEKTOB.
MeToabl ACTPOHOMUYECKHX
uccnenoBanuii. CoBpeMeHHbIE
ONTHUYECKHUE TEJIECKOIIBI,
pPaaNoTENeCKOIbl, BHEaTMOChepHas
aCTPOHOMMUSL.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue
3BE3/1bl, IIJIAHETHI, UX BUAUMOE
JBH)KCHUE.

ConHeuHas cuctema.

Comnnue. CoslHEeUHAst aKTUBHOCT.
UcTtounuk sneprum CoJiHIa U 3BE3].
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIN KJIACC —
CBETHUMOCTbB». 3BE3/IbI TJIABHOM
MOCIEIOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JUISl 3BE3]T
TJIAaBHOM MOCJIEI0BATENBHOCTH.
BuyTpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPEeICTABICHUS

0 MPOUCXOXKICHUH U 3BoJtoIMU CoJiHIIa
U 3BE3]1. DTanbl )KU3HU 3BE3].
Muineunsin [1yTe — Hama ["anakruxa.
[Tonoxxenue n neuxxenune CoiHIIA

B ['asmaktuke. THUIMBI TATAKTHUK.
Pannoranakruku n xBazapsl. YépHbie
JbIPHI B Ipax raJakTHK.

MIOJIO’KEHUS HeOECHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBEpHOTO MOMyIIapus U
APKUE 3BE3IBL.

HaoGmronenue B Teneckon JIyHsl, iaHer,
TYMaHHOCTEW U 3BE3/IHBIX CKOIUICHUM.
Y4acrtre B IMCKYCCHH O POJIU
ACTPOHOMHM B COBPEMEHHOU KapTUHE
MHPA, B TPAKTUUECKOUN JEATEILHOCTH
YEJIOBEKA U TAJbHEUIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH.

IToaroroBka cooOIIEHNH 0 METOAAX
TOJIyYCHUS HAyYHBIX ACTPOHOMUYECKUX
3HAHUU, OTKPBITUSAX B COBPEMEHHOM
ACTPOHOMHH.

[IpuMeHeHnEe OCHOBOIOJIATAIOIIUX
ACTPOHOMHUYECKUX MOHSATUHI, 3aKOHOB U
TEOpHUH IS aHAIN3a U OOBSICHCHHS
(bU3UYECKUX TTPOIIECCOB, MPOUCXOISAITUX
B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXTAIAKTUYECKOU Cpeie, IBUKECHUS
HEOECHBIX TEJI, DBOJIIOIMH 3BE3]T U
Bcenennon
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Bceenennas. Pacimpenne BeeneHHOM.
3akoH Xa00na. Paz0eranue rajakTuk.
Teopus bonsmoro B3peiBa. PenukroBoe
U3JIy4YEHUE.

MacmrabHas ctpykrypa BeeneHnoi.
MeraranakTuka.

Hepeméunnie mpo0sieMbl aCTPOHOMUH

Hroro no pazneny

12

Pa3nen 6. ®u3nuyeckuii NPpaKTUKYM

6.1 duznyeckuii 16 Cnoco0bl n3MepeHust GU3NIeCKuX [IpoBeneHre KOCBEHHBIX U3MEPEHMI,
MIPaKTUKYM BEJIMYMH C HUCIIOJb30BaHUEM HCClIeJOBAaHUI 3aBUCUMOCTEMH
aHAJIOTOBBIX U IU(POBBIX bu3MYeCKuX BEJIMYUH, IPOBEPKA
U3MEPUTETHHBIX TPUOOPOB U MPEIIOKEHHBIX TUTIOTE3 (BBIOOD
KOMITBIOTEPHBIX IATYUKOBBIX CHCTEM. U3 paboT, ONMMCAHHBIX B TEMATUYECKUX
AOCOIIIOTHBIE U OTHOCUTEIBHBIE paszenax «Y4eHUYECKUI SKCIIEPUMEHT,
MOTPEIIHOCTU U3MEPEHU (pU3nUecKux | JabopaTopHbIe pabOThI, MPAKTUKY M)
BesMurH. OlieHKa TPaHUIL
NOTPEIIHOCTEN
Hroro no pazgeny 16
Pa3znen 7. O6001naroiee noBTopeHne
7.1 Cucremaruzanus u 15 O06o01IeHue 1 cucTeMaTu3anus VYyacTue B IucKyccuu 0 posid (GU3UKH U
00o011IeH e COJIEpKaHUS Pa3/IeNIOB Kypca aCTPOHOMUU B PA3IMUHBIX chepax
PeMETHOTO «Mexanukay, «MonekynsipHas Gu3uka | JesATeIbHOCTH YEJIOBEKa.
COIEPKaHHA U OTBITA Y TEPMOJIUHAMUKAY, IToaroroBka cCOOOIIEHUM O MECTE
JIeATETbHOCTH, «InexTpoauHaMukay, «Konedbanus u (bU3MYECKON KapTHHBI MUpPA B PSITY
NPHOGPETEHHOTO BOJIHBI», «OCHOBBI CIIELIUATILHON TEOPUH | COBPEMEHHBIX TPE/ICTABICHUN

IIPY U3YYEHUHU Kypca

OTHOCHUTCIIbHOCTH, «KBanToBas

O TIPUPOJE.
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¢buzukm 10-11
KJIACCOB

busnkay, « IeMEHThl ACTPOHOMUU U
acTpou3uKm».

Ponb ¢pusuku u actpoHOMHH

B 9KOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COITMAJILHOM W ATUYECKOU cepax
NEATEIIBHOCTH YEJI0OBEKA, POJIb U MECTO
(PU3HKU U aCTPOHOMHUH B COBPEMEHHOM
HAay4YHOM KapTUHE MUpPA, 3HAYCHHE
OIIMCATEIIbHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENBHOMN U TPOrHOCTUYECKON
GyHKUMN (pU3NYECKOil TEOPUH, POIIb
(¢u3nueckoil Teopur B POpMUPOBAHUU
IPEICTaBIICHUM O (PU3NYECKOMN KapTHHE
MUPA, MECTO (PU3UUECKON KapTUHBI
MHUpa B 001EM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN
0 IIpUpOJIE

BrinonHnenne yueOHbIX 3ajaHUM,
JIEMOHCTPUPYIOIINX OCBOCHHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH U 3aKOHOB Kypca (hU3UKH
10-11 xnaccos

Hroro no pazgeny 15
Pe3epBHOE Bpems 10
OBILIEE KOJIMYECTBO 170
YACOB I10 [TPOTPAMME
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