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®denepanbHas paboyas nporpaMma 1o yueoHomy npeamety «Duznkay
(yrinyOnéHHpli ypoBeHbB) (TIpeaMeTHas 001acTh «ECTeCTBEHHO-HAyYHbIS
IPEIMEThI» ) BKIIOYACT MOSICHUTEIbHYIO 3aMKICKY, COAEpKaHue 00ydeHus,
IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHHSI IPOTPAMMBI IO (DPH3HKE, TEMAaTHIECKOE
IUTAaHUPOBAHHUE.

[losicHuTenpbHast 3amucKka OTpakaeT oOmuMe 1end ¢ 3aaayud  (PU3uKH,
XapaKTePUCTUKY TMCHXOJIOTUYECKUX MPEANOCHUIOK K €€ HM3YyYeHHUIO0 O0Yy4aroUIMMHUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakKe IMOAXOAbl K OTOOpY colepKaHUs, K
OTIpe/ICNICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Copepxanrie  OOy4YeHHsS] PACKpPBIBACT COJCpPXKATENbHBIE JIMHWUW, KOTOPBIC
npeiaralTcs uis 00s13aTEIbHOTO M3YyUEHUsl B KaXKIOM KJIACCE HAa YPOBHE CPEIHErO
00111ero 00pa3oBaHUs.

[Inanupyemble pe3yiabTaThl OCBOCHHS MPOTpaMMbl MO (U3UKE BKIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 32 BECh IMEPHOJ] OOYy4YeHHsS Ha YpOBHE
CpeaHero oo1ero o0pa3oBaHus, a TAaKXKe MPEIMETHBIE TOCTHXKEHUs 00yJarolerocs: 3a
KaXJIbIH T0J1 00yUeHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma mno (u3uke Ha ypoBHE cpeaHero oOuiero oOpa3oBaHMs pa3padoTaHa
HAa OCHOBE TOJOXKEHHM H TpeOoBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl mporpammel, npencraBieHHbix B ®I'OC COO, a Takxke ¢ y4éToMm
denepanibHOM  paboueld mporpamMMmbl  BocnuTaHuss U KoHuenuuu mnpenogaBaHus
yueOHoro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX oOpraHusanusx Poccuiickoit
denepannn, peaau3yroMX OCHOBHbIE 00pa30BaTEIbHbBIE POTPAMMBI.

[Iporpamma mo ¢usmuke ompenenser o0s3aTeNbHOE MPEIMETHOE COJEpKaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO TIOCIEA0BATEIbHOCTh M3Y4YEHUSI TEM U pa3JesioB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU
yu4eOHOro Tpolecca, BO3PACTHBIX oOcoOeHHocTel oOyuatommxcesa. [Iporpamma 1o
bu3uke Ma€r mpelncTaBliEHUE O UENSAX, COJAEpKaHUM, OOIIel CTpaTeruu OO0ydeHus,
BOCIHUTAHUA U Pa3BUTHUS 00yUalOUIMXCs CpeAcTBaMH yueOHoro npeamera «Dusuka» Ha
yriayOJaEéHHOM YpOBHE.

N3yuenune kypca (u3MKKU yriayOlEHHOTO YPOBHS MO3BOJIAET PEalM30BaTh 3aJa4u
npo(hecCHOHANBPHON OpPUEHTALMHU, HANPaBICHO HA CO3JaHUE YCIOBHM ISl MPOSBICHUS
CBOMX HHTEIJIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEM KaKIbIM OOYyYaroIIUMCH,
KOTOpbIE  HEOOXOAMMBI sl  MPOJOJDKEHUS  O00pa3oBaHHMA B OpPraHU3alMIX



npodeccHoHamHpOTO  O00pa30BaHUS MO  PA3JIUYHBIM  (U3UKO-TEXHUYECKHM |
WUH)XCHEPHBIM CHEUAIBHOCTSIM.

B nporpamme mno ¢(usuke ONpeAessaroTcs IIaHUPYEMBIE pPE3yJbTaThl OCBOCHHS
Kypca (U3MKM Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTanpeIMETHBIE, MpEIMETHbIC (Ha  yruyOJIEHHOM  ypOBHE). Hayuno-
METOJIOJIOTUYECKOM  OCHOBOM ig  pa3paboTKu TpeOOBaHM K  JUYHOCTHBIM,
METaNpeIMETHBIM U IIPEIMETHBIM pPe3yJIbTaTaM 00y4YaroUIMXcs, OCBOUBIIUX IIPOTPAMMY
no ¢u3MKe Ha YPOBHE CpEIHETo oO0Iero oOpa3oBaHMs Ha YIIIYOJIEHHOM YpPOBHE,
SIBJIIETCS] CUCTEMHO-/I€ATEIbHOCTHBINA MOIXO/.

[IporpaMMa mo (u3MKe BKIIIOYAET: IJIAHUPYEMbIE pE3yJIbTaThl OCBOEHUS Kypca

(¢u3KKM Ha Yyri1yOlIEHHOM YPOBHE, B TOM
YHUCJIe MPEAMETHBIE PE3yIbTaThI 10 TOAaM OOYUEHHS; COJEpPKAHHE

yueOHoro npeameTa « Pu3nka» no rojgaM o0y4eHus;

TEMaTHUYECKOE TUIaHUPOBAHKE IO roJlaM 00yUYeHUsI.

[IporpamMma 1o gu3uke UMeeT NPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BAHA
YUUTEISIMHA (PU3UKH 17151 COCTABJICHUS CBOMX PAO0OYUX MPOTPaMM.

[Iporpamma 1o (U3UMKE HE CKOBBIBAET TBOPYECKYIO WHHUIIMATUBY YUYWUTENEH H
IIPEIOCTABISET BO3MOKHOCTH JUISl PEAIM3ALMU PA3IMYHBIX METOAUYECKUX MTOAXOA0B K
OpernojaBaHuio  (QU3UMKK Ha yrayOJIEHHOM YpPOBHE IIPU  YCIOBUM COXpPaHEHUS
00s13aTeNIbHON YacTH COJIep KaHus Kypca.

dusnka KaKk Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPObI, BHICTyNAasi B KAUECTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAaJ B CUCTEMY 3HAaHHM 00
okpyxatomeMm wMupe. LlIkonbHbIA Kypc (QU3MKM — cucTeMooOpasyroumin i
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI JIeXKAT B
OCHOBE TIPOIIECCOB M SBJICHWM, H3y4aeMbIX XHMHEH, Ouosoruerd, Quznueckoit
reorpadueil U actpoHomueil. Mcnonb3oBaHWEe M aKTHBHOE NPUMEHEHUE (DPU3UUECKUX
3HAaHUW OINpEAETWIO XapakTep M OypHOE pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTHHA B
cdepe PHePreTHKH, TPAHCIIOPTa, OCBOCHHSI KOCMOCA, TIOJYyYEHHUSI HOBBIX MAaTepUalIoB C
3a/IaHHBIMU cBoOMcTBamMu. M3yueHne pu3nKu BHOCUT OCHOBHOM BKJIaJ B (popMuUpOBaHUe
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOydaromierocs, B (OpMHUpOBaHHE YMEHUM
IPUMEHSTH HAYYHBIH METO]I MO3HAHUSI IPY BBITIOJIHEHUHU UMU YY€OHBIX HCCIIEJOBAaHUMN.

B ocHOBYy Kkypca ¢u3nKu Ha ypOBHE CpelHero o0Iero oopa3oBaHus MOJ0KEH Pl
uzieil, KOTOpble MOKHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOCHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBepUIEHHBIM, OH COJICPXHUT MaTepuan M3 BCEX pa3lesoB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHOMN (PU3UKH.

Hoesn 2enepanuzayuu. B cOOTBETCTBUH ¢ HEW MaTepuani Kypca pu3nku oObeAMHEH
BOKpPYI (¢u3nueckux Tteopuil. BenymumMm B Kypce sBuseTcss (OpMUPOBaHUE
NPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.



Hoea cymanumapuzayuu. EE peamnsanuss mpeAnosaract HMCIOIb30BaHUE
T'YMaHHUTAPHOTO MOTEHIMaIa (GU3NIECKON HAYKH, OCMBICIICHUE CBS3U Pa3BUTHS (DU3UKU
C pa3BUTHEM OOIECTBA, a TaKXke C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TPOoOIeMaMu.

Hoea npuxnaonoit nanpaenennocmu. Kypc @usuku yriayOn€HHOro YpOBHS
npeanosjaraeT 3HaKOMCTBO C IIMPOKHM KPYroM TEXHMUYECKHMX U TEXHOJOTMUYECKHX
NPWIOKEHUN M3YYEHHBIX TeOpui U 3akoHOB. [Ipu 3TOM paccmaTpuBaioTCs Ha ypOBHE
00IIMX MPEeCTaBIECHUN U COBPEMEHHBIC TEXHUYECKUE YCTPONCTBA, M TEXHOJIOTHH.

Hoea rkonocuzayuu  peanusyercss MOCPEACTBOM  BBEIACHUS  DJIEMEHTOB
coliepKaHusl, TOCBSIMIEHHBIX YKOJIOTMUECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOpPBIC
CBSI3aHBI C Pa3BUTHEM TEXHUKM M TEXHOJIOTHM, a TakkKe OOCYXKIeHus MpobdiemM
PalMOHAIBHOTO MPUPOJIONOIB30BAHUS U SKOJIOTMYECKON 0€301aCHOCTH.

OcBoeHMe cojepKaHusl TporpaMMbl MO (U3UKE JOJKHO OBITh MOCTPOCHO Ha
OPUHIIMIAX CHUCTEMHO-AESATEIBLHOCTHOTO moaxoda. [ ¢usuku peanuzanus STUX
NPUHIIMIIOB 0a3upyeTcsl Ha HCIOJIb30BAHUM CAMOCTOSITEIBHOTO HKCIIEPUMEHTa Kak
MOCTOSTHHO JIeUCTBYIOIIEro (pakrtopa yueoHoro nporecca. s yriry0iaEéHHOro ypoBHS —
TO CHUCTEMa CaMOCTOATEIBHOTO YYEHUYECKOTO DJKCIEPUMEHTA, BKIIOYAIOIIETO
(bpOoHTaNbHBIE YUEHUYECKHUE OIBITHI MPU M3YYECHUH HOBOTO Marepuaa, JabopaTOpHbBIE
paboTel M paboThl mpakTukyma. [Ipu 3TOM BO3MOXHBI JBa crnoco0a peanu3anuu
bu3ndecKoro npakTUKyma. B mepBom cirydae mpakTUKyM MPOBOIUTCS 100 B KoHie 10
u 11 xmaccoB, 1100 MOCJE MEPBOTO U BTOPOTO MOJYTOAMM B KaXJOM M3 3THUX KJIACCOB.
BTtopoii cioco6 — 310 nHTErpanus paboT NpakTUKyMa B CUCTEMY JTAOOPATOPHBIX padoT,
KOTOpBIE MPOBOAATCS B Mpolecce U3ydeHus pasjaena (temsi). [Ipu sTom mojg paboramu
MPaKTUKyMa MMOHUMAETCS CaMOCTOSITEIIBHOE MCCIICIOBAaHUE, KOTOPOE MPOBOIUTCS TIO
PYKOBOJICTBY CBEPHYTOT'0, 0000IIEHHOTO BH/1a O€3 MOIIaroBON HHCTPYKIIHH.

B mporpamme mo ¢usuke cucremMa y4eHUYECKOTO IKCIIEPUMEHTA, JaOopaTOPHBIX
paboT U MpaKTUKyMa MPEACTABJICHA €IUHBIM IepeyHeM. BbIOOp TeMaTHUKH I 3THUX
BUJIOB  yYCHHYECKHX  MPAKTHYECKHX  pabOT  OCYIIECTBISACTCS  YYaCTHHUKAMHU
00pa3zoBaTeNbHOTO TPOoIlecca UCXOs M3 OCOOEHHOCTEH MOYypOYHOTrO TJIAaHUPOBAHUS U
ocHarieHus kabuaeTa pusukn. [Ipu 3TOM oOecrieunBaeTcs OBIAACHUE 00YYaIOIIUMHUCS
YMEHUSMH TIPOBOUTH MPSMBIC U KOCBEHHBIC U3MEPCHHMSI, UCCIICIOBAHUS 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYMH U TTIOCTAHOBKY OMBITOB IO TIPOBEPKE MPETOKEHHBIX THIIOTE3.

bosbiioe BHMMaHWE yAenseTcs pPELICHUI0 PACYETHBIX M KAa4eCTBEHHBIX 3a1ad.
[Ipu 3TOM M1 pacUETHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3a1a4M C SBHO 3aJaHHON U
HESIBHO 3a/laHHOM ()M3MUYECKON MOJEINbI0, TMO3BOJISIONIUE MPUMEHITh H3YYCHHbIE
3aKOHbl M 3aKOHOMEpPHOCTM KakK M3 OJHOIO pasiena Kypca, TaKk U HHTETPUPYs
IIPUMEHEHUE 3HAHWM M3 PA3HBIX pas3AecioB. [l KadyeCTBEHHBIX 3a7ay IPUOPUTETOM
ABJIAIOTCS 3a/1aHUsl HA OOBSICHEHHUE/TIPEICKa3aHue MPOTEKaHUs (PU3NUECKUX SBICHUHN U
IPOLECCOB B OKPY’KAIOLIEH XU3HHU, TpeOyrouiue BbIOOpa (hU3MUecKoM MOAeNnu s
CUTYyallUH NIPAKTUKO-OPUECHTUPOBAHHOIO XapaKTepa.



B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecrieueHn0 y4yeOHOro mporecca Kypc (U3UKH YriiyOJIEHHOTO YPOBHS Ha YpOBHE
CpenHero oomiero oopa3oBaHus TOJKEH U3YYaThCsl B YCIOBUSX MPEAMETHOIO KaOMHETA.
B kabunete pusuku m0DKHO OBITH HEOOXOAUMOE JTAaOOpaTOpPHOE OOOpPYAOBAHHE IS
BBINIOJIHEHUS YKa3aHHBIX B TporpaMme 1o (U3NKE YYEHUYECKUX  OIIbITOB,
7a0opaTopHbIX paboT U paboOT TMpakTUKyMa, a Takke JEMOHCTPAIlMOHHOE
obopynoBaHue.

JleMOHCTpanMoHHOE 000pya0oBaHue (GOPMHUPYETCS B COOTBETCTBHM C MPUHILIUIIOM
MUHUMAJIbHOM JTOCTATOYHOCTH W OOECleYMBaeT IMOCTAaHOBKY II€PEUMCIICHHBIX B
nporpaMMe 1Mo (U3MKE KIIOYEBBIX JAEMOHCTPALMNA JUIsI HCCICAOBAHUSA HM3y4aeMBIX
SIBIICHUI U TMPOIIECCOB, SMITUPHUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHIX
IIPUMEHEHUM.

JlabopatopHoe oOoOpynoBaHUE I YYEHHYECKUX  IPAKTHUECKUX  padoT
dbopMupyeTcsi B BUJIE TEMATHIECKUX KOMIUIEKTOB U 00ECIIEYUBACTCS B pacuére OAHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOIO
0o0Opy/nOBaHUsl JOJDKHBI  OBITh MOCTPOEHBI HA KOMIUIEKCHOM  HCIOJIb30BaHUU
aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BHJIC ITU(POBHIX JIAOOPATOPHIA.

OCHOBHBIMH LIETISIMA  M3y4eHHS (u3uku B oOmEeM o0O0pa3oBaHUU SIBISIOTCA:

(opMupoOBaHrE UHTEPECA U CTPEMIICHHUSI 0O0YUaAIOIIUXCSI K HAYYHOMY U3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX MHTEJUIEKTYAJIbHBIX M TBOPYECKMX CIOCOOHOCTEH; pa3BUTHE

MPE/ICTaBICHUIA O HAYYHOM METO/Ie TIO3HaHUs U (OPMUPOBAHNE
MCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUAM; (pOpMHpOBaHHE HAYIHOTO

MHUPOBO33PEHUS KaK pe3ysbTaTa U3yu4eHus OCHOB
CTpPOEHUS MaTepuu U (yHAAMEHTAIbHBIX 3aKOHOB (M3HUKHU; (HOPMUPOBAHHE YMEHUU

OOBSCHSTH SIBJICHUS C UCTIOJIB30BAHUEM (PU3MUECKHUX
3HAaHUW U HAYYHBIX JI0Ka3aTeIbCTB; ((OPMUPOBAHUE MTPEACTABICHUM O PO (PU3UKHU AJIs

pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUW; pa3BUTHE MPEICTABICHUNA O BO3MOMXHBIX
chepax Oyaymie mpodecCUOHATBLHOW NESTEIbHOCTH, CBS3aHHBIX C  (DU3UKOM,
MOJIFOTOBKA K JaJIbHENIIeMy OOyUEHHUIO B ’TOM HAIPABIICHUU.

JlocTkeHrne HSTHX 1iejied O0ecrneYrBaeTcsi pEelIeHUEM CIEAyIoMMX 3a1ad B
npolecce M3yueHuss Kypca (QHU3MKM Ha YpOBHE CpenHero ooiiero oOpa3oBaHUS:
npuoOpeTeHNEe CUCTEMBbI 3HaHUN 00 OOIMX (PU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHSX, BKIIIOUAsT MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO
($U3MKY U 3IeMEHThI acTpOPU3UKH; POPMUPOBAHUE YMEHUN MTPUMEHSTh TEOPETUUECKUE
3HaHUS JJ11 OObSICHEHUS



bU3NYEeCKUX SBJICHWA B TMPUPOJE W IS TPUHATHS TPAKTUYECKUX PEIICHUH B
MOBCEHEBHON KU3HM, OCBOCHHME CIOCOOOB pEIICHUS PA3NIMYHBIX 337a4 C SIBHO
3aaHHOMN (hH3UYECKON

MOJIEJIbIO, 3a/1a4, TI0/IPAa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/jaHue (PU3UUECKOM MOJIEIH,
aJICKBaTHOM yCIIOBUSM 33/1a4d, B TOM YHCJIE 3a]]a4 HH)KCHEPHOTO XapaKTepa;
MOHUMaHUe (U3UIECKUX OCHOB M TIPUHIIUIIOB ICUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX TMPOIECCOB, WX BIUSHUA Ha OKPYXKAIOIIYI0 Cpeay; OBJAJICHHUE

METOJIaMH CAMOCTOSITEILHOTO TJIAHUPOBAHUS U MIPOBEICHUS
(bU3NYECKUX SKCIICPUMEHTOB, aHAIN3a U MHTEPIPETAIud WHPOPMAINH, ONpeaeIeHUs
JIOCTOBEPHOCTH TIOJIYYEHHOTO pPe3yJbTaTa; CO3/IaHU€ YCJIOBHUH IS pa3BUTUS YMEHUU
MMPOEKTHO-UCCIIEIOBATEIbCKOM,

TBOPUECKOM JIEATENLHOCTH;  pa3BUTHUE UHTepeca K cdepam npodeccruoHaIbHOMI

JIeSITEIbHOCTH, CBI3aHHOMN
¢ (pU3HUKOM.

B cootBerctBun ¢ TpedoBanusiMu @I'OC COO yrinyOa€HHBIA ypOBEHb HU3YUEHUS
yueOHoro npeamera «Du3nka» Ha ypOBHE CpEIHETO 00IIero o0pa3oBaHus BEIOUpAETCs
00y4JaronMMucs, TUIAHUPYIOUUMHU TPOJOJKEHHE O0pa30BaHUs IO CIEIHAIBHOCTSIM
(U3UKO-TEeXHUYECKOTO TTPOQHIISL.

OO6miee 4KCIIO YacOB, PEKOMEHJOBAHHBIX JUIsI M3ydeHUs (Pu3uku (yriryOJeHHBIN
ypoBeHb) — 340 gacoB: B 10 kmacce — 170 gacos (5 wacoB B Heneno), B 11 kiracce — 170
4acoB (5 4acoB B HEJIEIIO).

[Ipemmaraemeiii B mporpamMme 10 (QU3WKE TMEepedeHb JabOpaTOPHBIX W
MPAKTUYECKUX paboT SBIAECTCS PEKOMEHIOBaHHBIM, YyUYWTENIh JIENIAe€T BBIOOP
NMpPOBENCHHUSI Ja0OpaTOPHBIX pPabOT ® OMBITOB C YYETOM  WHAWBUIYaTbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

B mnporpamme mo ¢usmke Kaxkaoro Kiacca Mpejaraerci pe3epB BPEMEHH,
OTBOJIMMBIN Ha BapHATHBHYIO YacCTh MPOTPaMMbI, COJIepKaHHEe KOTOpoi (hopmupyercs
y4acTHHKaMU o00pa3oBaTebHOrOo Tporiecca. JlroGas pabouass mporpamma JOJIKHA
TIOJTHOCTBIO BKJTIOYATh B Ce0S CoJlep KaHKe TaHHOW TTPOTPaMMBbI IO (hU3HKE.



COJEPXAHUE OBYUYEHUA

10 KJIACC Pa3aen 1. HayuHblii MeTOX TO3HAHUS MPUPOALI

®dusuka — pyHaamMeHTanbHas Hayka o npupozae. HayuHelii MeTon mNo3HaHMS U
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

OKCIIEpUMEHT U TEOpHsl B IIpolecce IMOo3HaHus npupoisl. HaOmonenue wu
IKCIIEPUMEHT B (DU3HKE.

Crmoco6p1  m3MepeHuss (DU3MYECKUX BETWYMH (aHAIOTOBBIE H  ITUGPOBBIC
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTYNKOBBIE CUCTEMBI).

[TorpemHocTu u3mMepeHuil PU3NYECKUX BETUUHH (aOCONMIOTHASI U OTHOCUTEIIbHAS).

MopenupoBanue (PU3NYECKUX SBJICHHM W MpOIECCOB (MaTepHalibHAsl TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, UeaTbHast )KUIKOCTb, UCAJIbHBIN ra3, TOYSUHBIH 3apsn).
['unote3a. PU3NYECKH 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAs TEOPHS.

Ponb 1 MecTo ¢pu3nku B OpMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI MUpPA, B
MIPAKTUYECKOMN AEATEIbHOCTH JIOJIEH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomuvl, NPAKMUKYM

N3mepenne cuiibl TOKa M HAMPSOKEHUS B IETH MMOCTOSHHOTO TOKAa TPHU ITOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ m1H(poBoi nabopatopuerr mo ¢usuke. I[Ipumepsl uzMepeHus
(U3UYECKUX BEIIMYWH TIPH IIOMOIIM KOMIIBIOTEPHBIX JAaTYHKOB.

Pa3pgen 2. Mexanuka Tema
1. Kunemamuka

Mexanuueckoe ABWkKeHUE. (OTHOCUTENIBHOCTh MEXAaHHYECKOrO  JIBM)KEHMS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a1a4u MEXaHUKHU.

Pannyc-BexkTop MaTepHaibHOM TOYKH, €r0 MPOCKIUHA HA OCH CUCTEMbI KOOPAUHAT.
Tpaekropusi.

Ilepemenienue, CKOpOCTh (CpeHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUalbHOW TOYKHM, HMX MPOEKIMM Ha OCH CUCTeMbl KoopauHar. CroxkeHue
MIEPEMELICHNUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PABHOYCKOPEHHOE NPSIMOJMHEHHOE ABMKEHHE. 3aBHUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTEPUAIbHON TOYKM OT BPEMEHU U HUX
rpaduku.

CBoOomHOe mameHuwe. YCKOpPEHHE CBOOOMHOTO TmajaeHus. J[BmkeHue Tena,
OpOIIEHHOIO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepHalbHOW TOUYKH OT BPEMEHHU U UX rpaduKH.

Kpusonunennoe nsrxenne. /[BmokeHne MaTepruanbHON TOYKH 110 OKPYKHOCTH.



VYrioBas u nuHeHas ckopocth. [lepron u yactora oopaiienusi. LleHTpocTpeMutenbHoe
(HOpMasbHOE), KacaTelbHOE (TaHIE€HIMAIbHOE) U TOJHOE YCKOPEHUE MaTepHUallbHON
TOYKH.

TexHuueckue YCTpOfICTBa N TCXHOJOTHUYCCKHUC IIPOUCCChI: CIINAOMCETP, ABHIKCHUC
CHapsA4d0B, LCITHBIC, HICCTGpéHLIaTI)IG u peMéHHBIC nepcaadn, CKOpOCTHBIC JII/I(I)TI)I.

Jlemoncmpayuu
Mogens cuctembl OTCYETA, WILTIOCTpAIUs KUHEMAaTHUUYECKUX XapaKTEPUCTUK
JIBUKCHHUS.

CriocoObl uccie10BaHusl IBUKEHU.

Nnnroctpanus npeaeinbHoro nepexoia i N3MEpeHHe MTHOBEHHOM CKOPOCTH.
[IpeoOpazoBanHue NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AYXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGnronenue paBmkeHUs Tena, OpOIIEHHOTO IO YIVIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpapneHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.
[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IMyTEM, TPACKTOPUHN, CKOPOCTEN JIBHKEHHSI OJHOTO M TOTO K€ TeJla B
pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul, NPAKMUKYM

N3yyeHne HEPAaBHOMEPHOrO MABWKEHUS C LEIbIO OMNPEACICHUS] MTHOBEHHOM
CKOpOCTH.

N3mepenne yckopeHHs Mpu NPSMOJUHENHOM PaBHOYCKOPEHHOM ABHKEHUH IO
HAaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUH.

N3mepenne yckopeHusi cBOOOTHOTO TMajeHUsl (PEKOMEHIOBAHO WCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3yuenune nBuxeHUs Tena, OPOIICEHHOTO TOPU30HTaNBHO. IIpoBepka rumore3sl o
MPSMOMN MPONOPUUOHAIBHOM 3aBUCMMOCTH MEXKAY AAIbHOCTBIO MOJIETA U HAYaJbHOU
CKOpOCTBIO TEIa.

N3ydeHne nBUKEHUS TeJIa MO OKPYKHOCTH € MOCTOSIHHOM IO MOJIYJII0 CKOPOCTHIO.

Uccnenosanue 3aBUCUMOCTHU Tieproa oOpalieHruss KOHUYECKOro MasiTHUKA OT €ro

napaMetpoB. Tema 2. /lunamuka

IlepBpii  3axkoH HproTtona. HMHepumanwsHble cuctembl oTcuéra. [lpuHimun
OoTHOcUTeNnbHOCTH ['anmunes. HeunepuuaibHble cUCTeMbl oOTcuéra (ompeesneHue,
IPUMEDHI).

Macca tena. Cuna. [IpyHuun cynepno3uiuu cuil.

Bropoi 3akoH HeroTOHA 17151 MaTepUaaIbHON TOUYKHU.



Tpertuit 3axkoH HproTOHA U151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOT'O TATOTEHMs. DKBUBAJICHTHOCTh I'PABUTALIMOHHON M WHEPTHOU
MAaccChl.

Cuna 1spxecTu. 3aBUCUMOCTD YCKOPEHUsI CBOOOHOIO NaICHUS OT BBICOTBI HaJ
MOBEPXHOCTHIO TJIAHETHI U OT reorpauueckoi mupoThl. [IBukeHne HeOECHBIX Tl U UX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABmxKyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUsl CKOJIbXECHHMS M CHJIa TPEHHUS IOKOS.
Koaddurment tpenus. Cuna cCOnpOTUBICHHUS MPU JBUKCHUM Tela B >KUJIKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOT'O JIBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuiia Apxumena.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUME IIPOLIECCHI:  IOAIIMIIHUKH,
JNBU)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaOnronenue ABWKEHHMS Tel B WHEPUUAIBHBIX UM HEWHEPLUUAIBHBIX CHCTEMax
OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenne nByX HUIUHAPOB WK IIAPOB Pa3HOM MAaCChl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEUHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME pPABHOJEHCTBYIOIIEH NPUIIOKEHHBIX K TEIy CHJl C IMPOU3BENECHHEM
Macchbl TeJla Ha €ro YCKOPEHHE B MHEPLUUAIIBHON CHCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.
N3mepenune macc 1o B3auMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUH.

LleHTpOoOEKHBIE MEXaHU3MBI.

CpaBHCHI/Ie CHJI TPCHHUA ITOKOs, KAQUYCHUS U CKOJILKCHUS.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol, NPAKMUKYM

W3mepenne paBHOACHCTBYIOIICH CHJI TpU JBMIXKEHUHW OpycKa MO HAKJIOHHOW
TUTOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH ABMKCHUS OpycKa 10 HAKJIOHHOM
TUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €T0 MAaCCHI.

HccnenoBanne 3aBHCHUMOCTH CHJI yNPYTOCTH, BO3HHUKAIOUIUX B MPYKUHE |
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

W3ydyeHune ABWXKEHHUS CHUCTEMBI TeJl, CBS3aHHBIX HHUTHIO, MEPEKUHYTON uyepes
JETKui OJIOK.

W3mepenue ko3(pduimeHTa TpeHUus MO BEIUYMHE YIJIOBOrO KO3 UIIMEHTA
3aBucuMoctd Fop(N).
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UccnenoBanne nBmwkeHWs Opycka MO HAKJIOHHOW TUIOCKOCTH C TIEPEMEHHBIM
KO3 PUIIMEHTOM TpEeHHUS.
W3ydenne IBMKCHHS Tpy3a Ha BTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

Ab6comoTHO TBEpa0E Teno. [locTynaTenbHOe U BpalaTesibHOE JBUKEHUE TBEPAOTO
Tena. MOMEHT Cuibl OTHOCUTENIBHO Ocu BpameHus. Ilmewo cuibl. ClioxeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VY cioBust paBHOBECHS TBEPAOTO TEIA.

VYcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.
TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHME TMPOLECCHI:  KPOHILUTEWH,
CTPOUTEIIHBIN KPaH, pelIETYaThIE KOHCTPYKLIHH.

Jlemoncmpayuu

YcnoBus paBHOBecus. Buibl
PaBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM
Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeJA, UMEIOLIETO OCh BPAICHUS.
KoHncTpynpoBanue KpOHIITENHOB U pacy€T CUJI YIPYTOCTH.
N3ydenune ycToM4nBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3axonvl coxpanenus 6 MEXaHUK

Nmnynee MarepuasbHOW TOYKHM, CUCTEMBbI MaTepUalbHbIX TOueK. LleHTp macc
CHUCTEMBI MAaTEPUAIbHBIX TOYEK. TeopemMa 0 ABUKEHUU LIEHTPa MaccC.

Nmnynbe cuiibl 1 NI3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomeHT umnynbca MaTepuaiibHON TOUKHU. [IpeacraBienue o cOXxpaHeHUM MOMEHTA
MMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

Pabora cumpl Ha MalloM W Ha KOHEYHOM IiepeMermieHuH. [paduueckoe
MPEICTAaBICHUE PAOOTHI CHITHI.

MOIIHOCTH CHUJIBI.

Kunernueckas DHEPIUs MAaTEPUAJIBbHON  TOYKH. Teopema 00
M3MEHEHNH KHHETUYECKON SYHEPTUU MaTEPUAIbHON TOUKH.

[loreHuuanbHpie U HEMIOTECHUIUAJIbHBIE CHUJIBL. [TorennumanbHas
sHeprud. [loTeHmansHas 3Heprus ynpyro 1eopMUPOBAHHON IPYKUHBI.
[TorennuanbHas 3HEPrys TeIa B OJJHOPOJHOM I'PaBUTAMOHHOM ToJie. [loTennumanbaas
SHEPrusl Tejaa B IPABUTALIMOHHOM I0JI€ OJIHOPOJHOTO I1apa (BHYTPHU U BHE I11apa).
Bropas kocmMuueckasi CKOpoCThb. TpeThss KOCMUYECKAs! CKOPOCTb.
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CBs13b pa6OTBI HCTIOTCHIHNAJIBbHBIX CHJI C HM3MCHCHHCM MEXaHUYECKOU 9HCPIrun
CHCTEMBI TeJl. 3aKOH COXPaHCHHUA MEXaHUYECKOU OHCPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.
YpaBHeHue bepHymm Ui MOCATBHOM JKUJAKOCTH Kak CIEACTBUE 3aKOHa
COXPaHEHHSI MEXAHUYECKON SHEPTHUH.

TexHuyeckne yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: ABUKECHHE DPAaKeT,
BOJIOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHHE HAa KOHbKaX.

Jlemoncmpayuu
3aKOH COXpAaHEHUsI UMITYJIbCA.
PeakTuBHOE NBHXKEHHUE.
HN3mepenne MOIITHOCTH CHJIBI.
N3MeHeHune sHEpTUM TeJia MPU COBEPILICHUH PabOTHI.

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

CoxpaHeHue  DHEprud  Npu  CBOOOJHOM  MAJICHUH.
Yuenuueckuii sxcnepumenm, n1abopamophsle pabomwl, NPAKMUKYM
N3mepeHre nMmmyJsibca Tela o TOpMO3HOMY MYTH.

I/I3MepeHHe CWJIbl TATH, CKOPOCTH MOJICIIN 3HGKTpOMO6I/IH${ Hn MOIIIHOCTH CHIJIBI
TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

Hccenenoanue coXxpaHeHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJCHCTBUM.

N3mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHMSI TMOTEHIMAIbHOW SHEPrUM MPYXKUHBI C PabOTONl CHIIbI
TPEHUS.

Onpenenenue pabOThl CWJIBI TPEHUS TPH JABWXKEHUHM Tella [0 HAKJIOHHOU

IIJIOCKOCTH.

Paznen 3. MosexkyasipHas pusuka u repmoauHamuka Tema
1. OcHo8bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OcHOBHBIE MOJIOKEHUSI MOJIEKYIsIpHO-KUHEeTHYecKoi Teopun (MKT), ux onbiTHOE
obocHoBanue. Juddysus. bBbpoyHOBckoe ABMKEHHE. XapakKTep JBIKCHHUS W
B3aUMOJECUCTBUS YaCTULl BellecTBA. MoOJIen CTPOCHUS T'a30B, XKUAKOCTENM U TBEPIBIX
Te1 U OOBSICHEHHE CBOICTB BEIIECTBAa Ha OCHOBE JITHX MOJeneil. Macca u pa3mepbl
Mmouekys (atomoB). KonnuectBo BemectBa. [locTtostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocodbl e€ wusmepenus. [llkama
temmneparyp Llenscust.

Mopenps uaeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUU: YaCTHUIIBI rasza
JIBHM)KYTCSl Xa0TUYECKU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.
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l'azoBbie  3akoHbl.  YpaBHeHue MenneneeBa—Kianeiipona.  AOcosroTHas
temneparypa (wkana temnepatyp KenbBuna). 3akon JlambToHa. M3ompomecchl B
UJICAJIbHOM T'a3€ ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne
M30IPOLECCOB: U30TEPMA, U30X0pa, n300apa.

CBsi3b MEXIy JABJICHUEM U CPEOHEH KMHETUYECKOM 3HEpPrueil MmocTynaTelbHOro
TEIUIOBOTO  JBWKEHMsSI  MOJIEKYJ  MJ€aJbHOro ra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHOKMHETHYECKON TEOPUH UJICAIBHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMmmepaTypbl TEPMOJAMHAMHYECKOM CHCTEMBI CO CpEAHEH
KHMHETHYECKOW 3HEPTUEN MOCTYNMATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHULL.

TexHruecKre yCTpOilCTBAa U TEXHOJOTHYECKHE MPOLECChl: TEPMOMETP, OapoMeTp,
II0JIy4CHUE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopnenn ABUKEHUS YaCTUIL] BEIIECTBA.
Mojiens OpOyHOBCKOTO JIBUKEHHUSL.
Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.
Huddy3ust :KUIKOCTEN.
Mopens onsita IlITepHa.
[IpuTsskeHne MOJIEKYII.
Mopenu KpUCTaIUINYECKUX PEMIETOK.
HabGnronenue u vcciieioBaHue U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuvl, NPAKMUKYM

HccnegoBanue npouecca yCTaHOBJICHUS TEMJIOBOIO PaBHOBECHS TP TEIIOOOMEHE
MEXKy TOpsiYer U XOJI0JHON BOJOM.

N3yyenne wu30TEepMHUECKOro  Impolecca (PEeKOMEHJOBAHO  HMCHOJb30BaHUE
1udpoBoit 1aboparopun).

N3yuenue nzoxopHoro npouecca. M3zyuenue

M300apHOTrO Mpoliecca.

[IpoBepka ypaBHEHHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiumol

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEIMIHMX —YCIIOBHM TUTS
TEPMOJIMHAMUYECKOW CHUCTEMbl. BHemHWe W BHyTpeHHHE mnapameTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CpPEIHUE 3HAYCHUS BEJIWYWH, OMHUCHIBAIOIIMX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Ha4yaJio TEPMOJIMHAMHUKH. Camonpou3BoJibHAs penakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.
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Mopenp naeanbHOro rasa B TEPMOJUHAMUKE — CHCTEMA YPABHEHWM: ypaBHEHHE
MenneneeBa—KnaneipoHa © BBIpOKEHUE Il BHYTPEHHEW JHEPrUM. Y CIOBUS
MPUMEHUMOCTH 3TOW MOJIETIN: HA3KAsl KOHLIEHTPALIMS YaCTUL, BBICOKHE TEMIIEPATYPHI.
BripakeHue 1511 BHYTPEHHEN S3HEPTUHM OJJHOATOMHOTO UJI€aJIbHOIO rasa.

KBa3zucrarnueckue u HECTaTHUECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMOJMHAMHKE. Bprumcienwe paboTbl 1o rpaduky
npouecca Ha pV-auarpamme.

Tennonepenaua Kak croco0 M3MEHEHHUS BHYTPEHHEU JSHEPIUu
TEPMOJIMHAMHYECKOW  CUCTEeMbl ~ 0e3  coBepuieHusi  pabotel.  KonBekuwus,
TEIJIONPOBOJAHOCTD, U3ITyUYEHHUE.

KonunuectBo Temnotsl. Termno€MKocTs Tena. Y aenbHas U MOJISIpHAs TEIIOEMKOCTH
BElIECTBA. YpaBHeHHe Maiiepa. YenbHas TemoTa CropaHus ToImBa. Pacuér
KOJIMYECTBA TEIIOTHI Npu Temonepenaye. [lousarue o6 annabaTHOM Iponecce.

IlepBbIii 3aKOH TEPMOJAWHAMUKHU. BHyTpeHHAs 3HEprus. KoaudecTBO TEIIOTHI U
paboTa KaKk Mepbl U3MEHEHUSI BHYTPEHHEHN SHEPTUHU TEPMOAMHAMUYECKON CHCTEMBI.

Bropoil 3aKk0H TepMOAMHAMHUKH I PAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoil 3aKOH TEPMOJMHAMHUKHU [UIsl HEPABHOBECHBIX IPOLIECCOB: HEBO3MOYKHO
nepeaaTh TEIUIOTY OT 0oJiee XOJOIHOIro Tejia K Oosee HarpeTomMy 0e3 KOMIIEHCAIMU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX TTPOIIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KII/I.

Maxkcumanenoe 3nauenue KITJI. Lukn Kapho.

DKOJIOTUYECKUE AaCMEKThl HCMOJIb30BaHUS TEIUIOBBIX JBUrarenei. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue YCTPOUCTBA U TEXHOJIOTUYECKUE MPOLIECCHI:
XOJIOIWJILHUK, KOHIUITMOHEP, TU3EIbHBINA U KapOIOpaTOPHBIN IBUTATENH, TApOBas
TypOWHa, TIOJTy9eHHE CBEPXHUZKUX TEMIIEPATyp, YTHIH3AIUS «TETUIOBBIX» OTXO/OB C
UCITIOJIb30BAaHUEM TEIUIOBOI'O HACOCA, YTUIIU3ALMUS OMOOPraHUYECKOro TOIIMBA
JUISL  BBIPAOOTKH «TEIIJIOBOM U DJIEKTPOIHEPTUH.

Jlemoncmpayuu
N3meHnenune TeMiiepatypsl py ainadaTHueCKoM PacIIupEeHUH.
BosznymHoe oruuso.
CpaBHEeHUE YAETbHBIX TETIOEMKOCTEN BEIIECTB.
CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.
UccnenoBanue annabaTHOTO TIpoIecca.
KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.
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Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM
N3mepenne yaenpHON TEIIIOEMKOCTH.

HccnenoBanue mporecca OCTHIBAaHHS BEIIECTBA.
HccnenoBanue aamadaTHOTO mporiiecca.

I/I3yquI/Ie B3aMMOCBA3HU OJHECPIUHU  MCEKMOJICKYIIAPHOTO BSaHMOHCﬁCTBHﬂ n
TCMIICPATYPhI KUIICHUA }I(H,HKOCTeﬁ.

Tema 3. Azpecamnwie cocmoanusa eewjecmea. Dazosvie nepexoont
[Tapoo6pazoBanue u koHaeHcauus. Mcmapenue u kureHue. YaelbHas TEIJIOTa
napooOpa3oBaHusl.

HacplinienHsle 1 HEHACBIIEHHbIE NTapbl. KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH H
JABJICHUSl HACBIIIEHHOTO TMapa OT TEMIEpPaTypbl, WX HE3aBUCUMOCTh OT O0OBEMA
HACBIIIEHHOTI'O I1apa. 3aBUCUMOCTb TEMIIEPATyPhl KAIICHUSI OT JABJICHUS B )KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Teépnoe Ttemo. Kpucrammmyeckue u amop¢Hbie Tena. AHU3OTPONMsI CBOWCTB
KpuctauioB. IlnaBiaeHue u  KpucCTaIM3auMs. YJenbHas TEIUIOTa IUIABJICHHUS.
CyOnumarius.

Hedopmanu TBEpAOro Tena. Pactskenue u cxartue. Cnur. Moayne FOHra.
[Ipenen ynpyrux nedopmarmii.

TerioBoe pacmupeHue >KUIKOCTEH M TBEPIBIX Tell, O0BEMHOE U JIMHEHHOE
pacuipeHre. AHrapMOHM3M TEIUIOBBIX KOJIE€OaHWM 4YacTUIl BEIIECTBAa KaK MpUYMHA
TEIJIOBOTO paclIMpeHHsl Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBaHue sHEpPTUH B (pa30BbIX MMEPEX0IaX.

VYpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHoctHoe  HaTspkeHue. KoadduumeHt MOBEPXHOCTHOTO HATSKCHUSI.
Kanumnsipasie sBieHus. JaBienue moj1 HCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre ycCTpOWCTBA M TEXHOJOTUYECKHUE MPOIECCHI: KUIKUE KPUCTAILIBI,
COBpPEMEHHBIC MaTEpHUAIIbI.

Jlemoncmpayuu

TeruioBoe paciupeHue.

CBolicTBa HACBIIIIEHHBIX TTAPOB.

Kunenwne. Kunenue npu moHM>KEHHOM JaBJICHUH.

N3mepenure cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITH ¢ MBUTLHBIMH TIEHKAMHU.

CmauuBaHue.

Kanunnsapusie siBeHUs.

Moienn HeHbIOTOHOBCKOM KUJIKOCTH.

CnocoObl U3MEPEHUS BIAKHOCTH.
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HccnenoBanue HarpeBaHUs U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.
Buner nedopmaruii.
Habmronenue Mansix aedopmarimii.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomsi, NPaKmuKym

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenue yaenbHON TEIJIOTHI IUIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIICHHBIX TAPOB.

H3mepenue aOCOMOTHOM BJIAKHOCTH BO3AyXa U OIICHKA
MAaccChI IIapOB B IIOMELICHUM.

N3mepenue ko3 puirenTa noBepXHOCTHOTO HATSKEHHUSL.

Nsmepenne monyns FOwnra.

HccnenoBanue 3aBUCUMOCTH J1ehOpMalliy PE3MHOBOTO 00pasiia OT MPHIIOKEHHOM
K HEMY CHJIBL.

Paznen 4. daekrpoaunamuka Tema
1. dnekmpuueckoe none

DNIeKTpU3almsl Tel U €€ TMpOosBIECHUS. OJEKTpUueckuil 3apsia. JlBa Buma
ANEKTPUUYECKUX 3apsAa0B. [[pOBOAHUKH, TUATIEKTPUKHU U MTOTYTIPOBOJHUKH.
DneMeHTapHbIN SEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsiaa.

BzaumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Dunektpuueckoe noje. Ero aericrrue Ha 3IEKTPUUYECKUE 3aPSIbI.

Hanpsix€nnocTs anextpudeckoro noist. [lpoOusiit 3apsn. Jluaun HanpsKEHHOCTH
3JIEKTPUYECKOTO 1OJIsA. OTHOPOIHOE HIICKTPUUECKOE TTOJIE.

[ToTeHINAIBHOCTh 3JIEKTPOCTATUYECKOTO0  MOoJisl. Pa3HOCTh  MOTEHUUAIOB U
Hanpspbkenue. [loTeHimansHas sHeprust 3apsia B dJIEKTPOCTATUUECKOM TIOJIE.
[ToTeHuman snekTpocTaTudeckoro mosisi. CBsi3b HAMPSIKEHHOCTH TOJISI M pa3HOCTH
MOTEHIIUAJIOB JUISL  BJEKTPOCTATUYECKOTO  MoJsi (Kak OJHOPOJHOTO, TaKk
¥ HEOJHOPOHOTO).

[TpuHIMTO Cynepno3uIIUU SAESKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsaa. [lone papHOMepHO 3apsikeHHON cepsrl. [Tone
PaBHOMEPHO 3apsiKEHHOTO 1Mo 00bEMY mapa. [lone paBHOMEpHO 3apsKEHHON
OECKOHEUHOM mwrockoctu. Kaptuael  nuHMI HanpspDKEHHOCTH  3TUX TOJIEN
Y DKBUIIOTEHIIMAIBHBIX TTOBEPXHOCTEM.

[TpoBOHUKY B JIEKTPOCTATUYECKOM MOJIe. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIMAAEKTPUKU B AJIEKTPOCTATUYECKOM Toie. JlM3neKkTpuyeckass MpPOHUIIAEMOCTh
BEIIECTBA.

Konnencatop. DJ€KTpOEMKOCTh KOHJEHCATOpPA. IJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.
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HapannenLHoe COCANMHCHUC KOHICHCATOPOB. IlocnenoBaTenbHOE COEIAMHEHUE
KOHICHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATopa.

JIBr>KeHHE 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckne yCTpoOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHI:  3JIEKTPOCKOT,
IIEKTPOMETP,  BJEKTPOCTaTHUECKas  3al[uTa, 3a3€MJIEHUE  JJIEKTPOIPHUOOpPOB,
KOHJIeHCATOpHkI, reHepaTop Ban ne ['paada.

Jlemoncmpayuu
Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIIEKTPOMETPA.
DNEKTPUYECKOE TOJIE 3aPSKEHHBIX APUKOB.
DNeKTpUYEecKoe MoJie ABYX 3apSyKEHHBIX IUIACTHH.
Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).
IIpOBOTHHUKH B JIEKTPUUYECKOM II0JIE.
DIIEKTpPOCTaTUYECKAs 3a1IUTA.

YCTpOoHCTBO U IEMCTBUE KOHAECHCATOPA MIOCTOSHHON U IEPEMEHHON €MKOCTH.
3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAJH IUJIACTHH,
PACCTOSTHUSI MEK1y HUMU U TUDJICKTPUUECKON MMPOHULIAEMOCTH.

DHeprus MMEKTPUIECKOTO OIS 3apsHKEHHOTO KOHJEHCATopa. 3apsaKa
U pa3psAaKa KOHACHCATOpa Yepe3 Pe3UCTop.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul, npakmuxym OLeHKa
CHUJI B3aUMOJEHCTBHUS 3apSIKEHHBIX TEJ.

HaGnronenue mnpeBpailieHusi dHEPrUu 3apsHKEHHOTO KOHJEHCATOpa B DHEPTHUIO
U3JIy4EHUs CBETOAMO/IA.

N3yuyenue npoTekaHus TOKa B LIEMH, COAEPKAILEH KOHIEHCATOP.
Pacnipenenenrie pa3HOCTH NMOTEHUMATIOB (HAMPSXKEHUS) MPU MOCIEI0BATEIHLHOM
COEIMHEHHNH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHICHCATOpA Yepe3 Pe3UcCTop.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox Cuna
TOKa. [I0CTOAHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MICTOUHMKH TOKa.
Hanpsxenne U u OJ1C £ .

3akoH OMa [iJ1g yyacTKa L.

DJIEKTPUYECKOE CONMPOTUBRJIEHHE. 3aBUCUMOCTh COMIPOTUBIJICHUSI OJTHOPOIHOTO
MPOBOJHHUKA OT €ro JIJTMHBI U TUIOIIA/IN MTONEePEYHOTO ceueHus. Y IeJIbHOe
COIPOTHUBJICHUE BEIIECTRA.

IlocnenoBarenbHOE, IapajuIeNIbHOE, CMELIAHHOE COEAUHEHHE IPOBOJHUKOB.
Pacuér pazBeTBIE¢HHBIX AekTpruueckux menei. [IpaBmia Kupxroda.
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Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOIIIHOCTh 3JCKTPHYECKOTO TOKa. TeruioBas MOIIHOCTh, BbIIEIsAeMas  Ha
pes3ucrope.

OJIC u BHYTpEHHEE CONPOTUBJICHHWE MCTOYHMKA TOKa. 3akoH Oma aJis MOJTHOU
(3aMKHYTOM) 2JIEKTPUUECKOH 1Ieni. MOIIHOCTh UCTOYHHKA Toka. KOopoTkoe 3aMbIkaHue.
KonnencaTop B 11enu moCTOSTHHOTO TOKA.

TexHuueckue YCTPOfICTBa N TCXHOJIOTHYCCKHC ITPOLCCChI: aMIICPMCTP, BOJIBTMCTD,
peocTar, CUETUMK SHGKTqueCKOﬁ OHCPI'UH.

Jlemoncmpayuu

I/IBMepCHI/Ie CHJIbI TOKA U HAIIPAXKCHUS.
HCCHCI[OB&HI/Ie 3aBUCUMOCTHU CHJIBI TOKa OT HAIIPSKCHHUA JIA PE3UCTOpA, JIaMIIbI
HaKaJIuBaHUA U CBCTOAMOAA.

3aBUCHUMOCTbD COIMPOTUBJICHUSA HTHWIHMHAPUYCCKUX IIPOBOAHHMKOB OT JJIMHBI,
momaau IIoICpCUYHOro CCUYCHUA U MaTCpuajia.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CHJIbBI TOKa OT COIIPOTHBJIICHHA IIPHU ITIOCTOAHHOM
HaIps’KCHUM.

[Ipsamoe m3mepenne J/IC. KopoTkoe 3aMblKaHHE TaJIbBAHWUYECKOTO JJIEMEHTA W
OILICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0bl coenMHEeHHsI ICTOYHUKOB Toka, D/]C Oartapeil.
HccenenoBanue pa3HOCTH NMOTEHIMAIOB MEXAY IOJIKOCAMU HMCTOYHMKAa TOKAa OT
CWJIBI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padomul, NPAKMUKYM
Hccnenoanne CMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3Mmepenne yaenpHOro COnpoTUBIIEHUS MPOBOJHUKOB.

Hccnenoanne 3aBUCUMOCTH CUJTBI TOKA OT HANIPSIKEHUS JIJIS1 JJaMITbl HAKaJIMBAHUS.
VYBenuueHue npeaesia u3MepeHust amnepMerpa (BoabTMETpa).

N3mepenne 3/1C u BHYTPEHHETO COMPOTUBJICHUSI HCTOUYHHUKA TOKA.

Uccnengoanue 3aBucumoctd DJ]C raibBaHUYECKOTO 3JEMEHTa OT BPEMEHHU TIpH
KOPOTKOM 3aMbIKaHUH.

I/ICCHGI[OBaHI/Ie PAa3HOCTHU IMOTCHOHWAJIOB MCKAY IOJIIOCAMH HCTOYHHKA TOKa OT
CHJIbI TOKA B LICIIH.

HccnegoBanue 3aBUCUMOCTH TIOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHUJIbI TOKA.
Tema 3. Toku ¢ paziuunvix cpeoax

DnekTpuyeckas MpOBOJAUMOCTb Pa3IUYHbIX BEHIECTB. DJIEKTPOHHAS IPOBOAUMOCTD
TBEPABIX METAJJIOB. 3aBUCUMOCTh COMPOTHUBIIEHNS METAJJIOB OT TEMIIEPATYPBHI.
CBepXnpoBOUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.
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[TomympoBomurku. CoOCTBEHHAS M MPUMECHAS TIPOBOJUMOCTH MOTYITPOBOTHUKOB.
CaoiictBa p—N-niepexoja. [loaynpoBoAHUKOBBIE TPUOOPHI.

ONEKTPUYECKUM TOK B JJEKTPOIUTAX. OJIEKTPOJUTHYECKAS JUCCOIMALIMS.
OnekTpoiun3. 3akoHsl Dapanes s 3AEKTpoIn3a.

DJIEKTpUYECKU TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSITENBHBIN pa3psi.
Paznuunbie THITBI caMOCTOSTENBHOTO pa3psaa. Momxus. [1nazma.

TexHuueckue yCTpoHCTBAa M MPaKTUYECKOE NMPUMEHEHUE: Ta30pa3psiIHbIE JaMIIbI,
JIEKTPOHHO-JIy4YeBass TpPyOKa, TMOJYMPOBOJHUKOBEIE MPUOOPHI: OHOJ, TPAH3UCTOD,
dboTomMOA, CBETONMOM, TallbBaHHMKA, padUHUPOBAHUE MEIM, BBIIUIABKA ATIOMHHUS,
ANIEKTPOHHAS MUKPOCKOIIHUS.

Jlemoncmpayuu
3aBUCUMOCTb COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB JIEKTPOJIUTOB.
3akoHbl dekTponu3a dapanes.
HckpoBoii pa3psa 1 MpOBOAUMOCTh BO3/1yXa.

CpaBHGHI/Ie IIPOBOAMMOCTH MCTAJLJIOB U ITOJIYIIPOBOJHHUKOB. O,Z[HOCTOpOHHHH
IMPpOBOAMMOCTDL JUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol, NPAKMUKYM
Habmronenue amexTpoiusa.
N3mepenue 3apsiaa 0THOBAJICHTHOTO HOHA.

HccnenoBanne 3aBUCMMOCTH COMPOTHUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYpBI.
CHsiTHE BOJBT-aMIIEPHOW XapaKTEepPUCTUKU JUOAA.

Du3nyYeCcKUil MPAKTUKYM

CriocoObl n3MepeHust (PU3MYECKUX BEJIWYMH C MCIIOJIb30BAHUEM aHAJOrOBBIX U
HU(POBBIX H3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JIATYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTENBHBIE MOTPEIIHOCTH HW3MEpPEHU (U3MUECKUX BEINYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHH, MCCIIECIOBAHUN 3aBUCUMOCTEH (DHU3UYECKUX
BEJIMYMH, TMPOBEpPKA MNPEJIOKEHHBIX TUIOTe3 (BbIOOp M3 padOT, OMHMCAHHBIX B
TEMAaTUYECKUX pazfesiax «YUYEHUYECKU HKCIIEPUMEHT, J1abopaTopHble paboThI,
MPAKTUKYM» ).

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢puzuku yriyosn€HHoro ypoBHs B 10 kjacce oCylIECTBISIETCS C
yu€TOM COJIepKaTEIbHBIX MEKIPEAMETHBIX CBSI3€H C KypcaMHu MaTeMaTUKH, OUOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUU.

Mescnpeomemnovle nNOHAMUA, CBA3AHHBLIE C U3YUCHUEM MEMO0008 HAYYHOZ20
no3Hanus: SBJICHUE, HAy4YHbIH (akT, runores3a, pusndeckas BeIUYMHA, 3aKOH, TEOPHS,
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HAOJIO/IEHNE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE, MOrPEUIHOCTH
U3MEpPEHU, U3MEepUTEIbHbIE PUOOPHI, IUPPOBas TabopaTOpHUsL.

Mamemamuxka: Pemenue cuctembl ypaBHeHui. JluHeitHas (ynkmus, mapadoia,
runepOosa, ux rpaduku U cBoMcTBa. TpuUroHomeTpuueckue QyHKIMHU: CHHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE€ TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopel M HX
MPOEKLIMY HAa OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Bbuonozua: mexanumdeckoe MABIKEHHWE B KUBOM mpupone, auddysus, ocMmoc,
TEIJIOO0OMEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelibl,
yTHWIA3auusl  OMOOPraHMYECKOro  TOIUIMBA Uil  BBIPAOOTKHM  «TEIUIOBOM»  H
AJIEKTPOIHEPTUH, IMOBEPXHOCTHOE HATSHKEHUE W KANWJUISIPHBIC SBICHUS B IIPUPOJE,
AIEKTPUYECKUE SABJICHUS B )KUBOM IIPUPOE.

Xumusa: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJy4eHHE HAHOMATEPHAJIOB, TEIUIOBBIE CBOWCTBA
TBEPABIX TEJ, JKUAKOCTEM M Ta30B, XUJKUAE KPUCTAJUIBI, SJEKTPUYECKUE CBOMCTBA
METAJUIOB, JIEKTPOJIUTUUECKAS AUCCOLMALNS, TAIIbBAHUKA, JIEKTPOHHAS! MUKPOCKOIIUSL.

T'eozpaghus: BnaxHoCTh BO3yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpazoBaHue IBUKEHHUI C MCIONIb30BAHUEM MEXAHU3MOB, YUYET
CyXOro M JKMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHUE KOHCTPYKIMH (KPOHIITEHH,
penieTyarbie KOHCTPYKIIMH ), UCTIOIb30BaHNUE 3aKOHOB COXPAaHEHUS! MEXaHUKU B TEXHUKE
(rupockom, BOJIOMET U APYTHE), TBUTATEIh BHYTPEHHETO CTOpaHMs, MapoBas TypOuHa,
OBITOBOM  XOJIOAWJIbHUK, KOHJIMLIMOHEP, TEXHOJOTUU TIOJYyYEHHUS] COBPEMEHHBIX
MAaTE€pPUaIOB, B TOM YUCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHUH, JICKTPOCTATUUECKAS
3aluTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, ra30pa3psiiHbIE JIaMIIbl, MOJIYIPOBOJHUKOBBIE
pUOOPHI, TAIbBAHUKA.

11 KJIACC Pa3aea 4. jieKTPOANHAMHUKA

Tema 4. Maznummnoe none

BzaumopencTBue NMOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarnutHoe
nose. Bekrop MarouTHOW MHAYKUMH. [[pUHIMIT CyIIeprIO3UIIMM MarHUTHBIX MOJIEH.
JIvHUM MarHUTHOW MHAYKLIHH.

MarnutHoe TMoJjie TPOBOJHHMKA C TOKOM (IMIPSMOr0 MPOBOJHUKA, KATYHIIKH H
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrnepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuina JlopeHiia, €€ HampaBJ€HUE U MOJYJb. JIBUKEHHE 3apsKEHHOM 4YacTUIIBl B
OJTHOPOJTHOM MarHuTHOM Tosie. PaboTa cuiel Jloperiia.

MarnautHOe nosie B Bemectse. DeppoMarHeTuky, rmapa- i JIMaMarHeTUKH.

TexHuueckre yCTpPOMCTBA UM  TEXHOJOTMYECKHUE TMPOLECChl: MPUMEHECHHE
MMOCTOSAHHBIX MArHUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJBTUMETD, SJIEKTPOIABUTATEND
SAxo0u, yCKOPUTEH dJIEMEHTAPHBIX YACTHII.
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Jlemoncmpayuu

Kaptuna nuHMI MHIYKIIME MarHUTHOTO TOJIS MOJOCOBOTO U MOJKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHUNA MarHMTHOW WHAYKIMHU TOJS JJIWHHOTO NPSIMOTO IMPOBOJHUKA U
3aMKHYTOI'0 KOJIBLIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3auMogeiicTBre ABYX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Ha6JIIOI[eHI/IC ABWIKCHUS ITYYKa 3JICKTPOHOB B MAaIrHUTHOM I1I0JIC.

HpHHI_[I/IH I[GﬁCTBI/IfI QJICKTPOU3MCPHUTCIIBHOI'O HpH6opa MaFHHTOBHeKTqueCKOﬁ
CHCTCMEI.

Yyenuueckuii sxcnepumenm, 1abopamoptsie pabomul, NPAKMUKYM
HccnegoBanre MarHuTHOTO MOJIE HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBoiCTB (heppOMarHeTHKOB.

HccnenoBanue nericTBUSI TOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.
N3mepenne cuiibl AMmepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnexkmpomacHumnan UuHOYKYUA

SIBneHnE 3IIEKTPOMArHUTHOW MHAYKUMHA. [I0TOK BEKTOpAa MarHUTHOM MHIYKIIVH.
OJC wunaykuuu. 3akoH 3JIEKTPOMArHUTHOU uHaykuuu  @Dapajes.
Buxpesoe snektpuueckoe nosue. Toku Pyxo.

OJ1C uHayKUMK B TPOBOIHUKE, ABUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NunyktuBHoCTh. KaTyiika MHAYKTUBHOCTH B LIEMH MOCTOSSHHOTO TOKa. SIBlIeHME
camouHaykiuu. 3/1C caMOMHIyKIIHUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHhl: MHAYKIIMOHHAS MEYb,
COJICHOM/I, 3alIUTa OT 3JEKTPU3ALIUU TEJl IPU JBUKEHUU B MATHUTHOM T0JI€ 3€MIIH.

Jlemoncmpayuu

HaGnronenue ssBIeHUs 2JIEKTPOMAarHUTHOW MHTYKITHH.
Uccnenoanne 3aBucumoctd IJC HMHAYKOMH OT CKOPOCTH HW3MEHEHHUS
MAarduTHOI'O IIOTOKA.

[IpaBuno Jlenua.
[Tanenne MmarauTa B aTFOMUHHUEBOM (MEIHOMN) TpyOe.
SIBneHue caMOMHIYKIIMH.
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Uccnenoanue 3asucumoctu DJ(C caMOMHAYKIMH OT CKOPOCTH U3MEHEHHUS CHJIBI
TOKA B IIETIH.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM
Hccnenoanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

Hccnenoanue sSBICHNAS] CAMOMHIYKIIAH.

CO6opka MosIenH 3JEKTPOMAarHUTHOTO TeHEPaTopa.

Pasznea S. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue Konedanus

Konebarenbhas cucrema. CBOOOHBIE KOJICOAHUSI.

Napmonnyeckue konebanusi. KuHemarnueckoe W JUHAMHUYECKOE OIHMCAHHE.
DHEpreTUYecKoe OINMHCAHME (3aKOH COXPAaHEHUS MeEXaHU4ecKoll »sHepruu). BeiBoa
JUHAMUYECKOTO OIMHUCAHUSI TAPMOHUYECKUX KOJICOAHUN U3 WX HDHEPreTUYECKOro H
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmiutyna u  ¢asza kosnebOanuil. CBsA3b aMIUTUTYJIBI KOJEOAHMM HCXOHOM
BEJTMYMHBI C aMILTUTYJIaMU KoJieOaHU# €€ CKOPOCTH U YCKOPEHUSI.

[leppuon u wacrtora koneGanmif. Ilepmon Manbix CBOOOJHBIX KOJIeOAHMIA
MaTeMaTH4ecKoro MasiTHUKa. [leprnoa cBOOOIHBIX KOeOaHUM MPYKMHHOTO MasiTHUKA.

[lonsiTue o 3aTyxarlux KoJjieOaHusX. BbIHYXJeHHble KojeOaHus. Pe3onaHc.
Pe3sonancHass kpuBas. BimsHue 3aTyxaHMsT Ha BHJ PE30HAHCHOM  KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHl: METPOHOM, Yachl,
Kaudelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3ammch KoJje0aTeIbHOTO JABHKCHUS.

HaOmronenne He3aBUCHMMOCTH Tepuoa MajblX KoJeOaHWM TIpy3a HAa HUTH  OT
aAMIUTUTY/TBI.

HccnenoBanue 3aTyxarolmMX KoJeOaHUM M 3aBUCHUMOCTH TMepuojia CBOOOJHBIX
KOJIEOAHHI OT COMPOTUBIICHUS.

UccnenoBanue xonebaHuii rpy3a Ha MAaCCUBHOM MPYKUHE C TETbI0 (hOPMUPOBAHHUS
npeACTaBiIeHU 00 uacaIbHON MOICIIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs PDHEPTUU NPU KOJIeOaHUAX rpy3a Ha MPY>KUHE.

Uccnenosanue BBIHYXJICHHBIX KOJIEOQHUH.
Ha6nronenue pe3onanca.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM

N3mepenne mnepuoja CBOOOJIHBIX KOJIEOAHUM HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

HSY‘ICHI/IG 3aKOHOB JIBUXKCHHA TCJIa B XOA€ KoJicOaHMI Ha YIPYIOM IIOABECE.
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N3yueHne nBUKEHUS HUTSHOTO MasITHUKA.
[IpeobpazoBanuie 3HEPTUN B IPY>KUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMILIUTY 1Bl 3aTyXaroIuX KOJIeOaHMII.
HccnenoBanue BHIHYKICHHBIX KOJTCOAHUA.

Tema 2. Inekmpomaznummnsie Koiebanus

Konebarenbupiii  kOHTYp. CBOOOJHBIE DJIEKTPOMAarHUTHbIE  KOJEOaHUS B
ujearbHOM KosiebatenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsiia
KOHJIEHCATOpa C aMIUIUTYI0M CHIIBI TOKa B KOJI€OATETbHOM KOHTYPE.

3aK0H COXpaHEHHS YHEPTUH B UACAUTHHOM KOJIeOaTeIIbHOM KOHTYPE.

3aryxaronue JIeKTPOMarHuTHbIe KojieOaHusl. BbIHYKIEHHbBIE 3JIEKTPOMarHUTHBIC
KoJieOaHus.

[TepemenHbIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U JICWCTBYIOIIEE
3HAQYCHUE CUJIbI TOKA U HAMPSHKEHUS TIPU pa3nyHON (hopMe 3aBUCUMOCTH NTEPEMEHHOTO
TOKa OT BPEMEHU.

CunyconanbHbIl MEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOp U KaTyIlIKa
WHIYKTUBHOCTH B LIEMA CUHYCOUJAJIBHOTO IEPEMEHHOIO TOKA. P€30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WNneansHblii  Tpancopmarop. IlpomsBonctBo, mepegaya u NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU TMpU MOPOU3BOACTBE  INEKTpod3Hepruu. KynbTypa
MCTOJIb30BaHUA 3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKUE ITPOLIECCHI: ANEKTPUUECKUI 3BOHOK,
TEHEPATOP MEPEMEHHOT0 TOKA, JIMHUHU JJICKTpOIepe1ay.

Jlemoncmpayuu

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHUW OT WHIAYKTUBHOCTU M EMKOCTHU
KOHTYpa.

OcmiorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXaOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopenb 3JIEKTpOMarHuTHOTO FEHEpPaTopa.

BoiHyX/1I€HHbIE CUHYCOUIATIbHBIE KOJIEOaAHUSI.

Pe3uncrop, karyiika HHIYKTUBHOCTA U KOHAEHCATOP B LEMU ITEPEMEHHOTO TOKA.

Pesonanc mnpu  mOCIENOBATENIBHOM  COCAMHEHUH  PE3UCTOPA,  KATYLIKH
VHIYKTUBHOCTH Y KOHJIEHCATOPA.

YcTpoiicTBO W mpuHIMO — JOEHCTBUS  TpaHChopMaTopa.

Mopens TMHUY IEKTponEpEaaAUH.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomuvl, NPAKMUKYM
N3yuenue tpancpopmaropa.
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HccnegoBaHne MNEPEMEHHOTO TOKAa Yepe3 IMOCIEAOBATENbHO COEOUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HaG:mroieHne 31eKTpOMarHuTHOTO PEe30HAHCA.
HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbLE BOTTHbL

Mexanuueckue BOJHBI, YCJIOBUS HX pacnpocTpaHeHus. llomepeunsle u
IpoAoJbHbIE BOJHBIL. Ilepuoa, ckopocTh pacpocTpaHeHus U JuIMHA BOJIHbI. CBOMCTBa
MEXaHUYECKUX BOJH: OTpaKEHUE, MpeIoMIeHHEe, HHTephepeHINs U AUPPAKITHSL.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIlymoBoOe 3arpsi3HEHUE OKPYXKAIOILEH CPE/Ibl.

DNEeKTPOMarHUTHbIE BOJIHBL. YCJIOBUS H3JIyUYE€HHUS 3JIEKTPOMArHUTHBIX BOJIH.

—_—

B3aumHas opueHTanus BEKTOPOB E, B, Vs 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa SJIEKTPOMAarHUTHBIX BOJIH: OTpPaXCHHE, MPEIOMIICHHE, MOJSpU3aIlus,
uHTephepeHIus 1 Tudpakius.

[lkana »MeKTPOMArHUTHBIX BOJH. [IpuMeHEeHHE 5SIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIIBI paAUOCBS3H U TeIEBUACHUA. Paaronokanus.

DJEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJibl.

TexHuueckue YCTPOUCTBA U IIPAKTUYECKOE IIPUMEHEHUE:!
MY3bIKaJIbHbIE HHCTPYMEHTBI, pajiap, paIuonpuEéMHUK, TEIEBU30pP, AHTEHHA, TeJIE(OH,
CBU-neus, ynbTpa3ByKOBasi JUarHOCTHKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomnieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U NpeJoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenuinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa yIbTpa3ByKa U €ro MPUMEHEHHUE.

HaGumoienue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYION M 4acCTOTOM
KoJIe0aHMil.

HccnegoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHWE, IMPEIOMIICHUE,
noJisipu3aius, 1uppakuus, THTEpPEpeHIHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOICTOBOTO U3ITyUCHHM.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomuvl, NPAKMUKYM
N3yuenue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
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Tema 4. Onmuka

[IpsAamMomnMHEHOE pacpOoCTpaHEHHUE CBETA B OJHOPOIHOM cpene. JIyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBera. IlocTpoeHue u3zo0pakeHUd B
iockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHHUS CBeTa. AOCONIOTHBIA IMOKa3aTelb
npesnoMieHusi. OTHOCHTENbHBIA NOKa3aTenab MpenoMieHus. [IoCTOSHCTBO YacTOTHI
CBETa M COOTHOIICHHWE JJIMH BOJIH IPH NEPEXO0JIE MOHOXPOMATHYECKOrO CBETA 4YEpe3
IPaHUILy pa3zena IBYyX ONTUYECKUX CPE/I.

Xon myueii B mpusme. [ucnepcust cBera. CnoxkHbli cocTaB 6enoro ceera. L[ser.

IlonmHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHBI yrosl IOTHOTO BHYTPEHHETO
OTpa)KCHHS.

Cobuparoniue u paccenBaroniye JuH3bl. ToHkas auH3a. POKYCHOE PacCTOSHHUE U
ONTAYECKAs] CUJIAa TOHKOMN JIVH3BI. 3aBUCHUMOCTh (OKYCHOTrO paccTOsHUS
TOHKOM C(eprUUECKOM JIMH3bI OT €€ TEOMETPUU U OTHOCUTEIBLHOTO TIOKA3aTeNs
IIPETOMIICHHS.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xox nyya, IpOoLIEAIEro JIMH3Y MO0/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
onTrueckoit ocu. [loctpoeHne n300pakeHuit TOUKH U OTpe3Ka MPSIMON B COOMPAIOIIINX
Y PACCEMBAIOIINX JINH3aX U UX CUCTEMaX.

Ontuueckue mnpubopsl. Pazpemaromas crnocoOHOCTh. [71a3 Kak onTHYecKas
cucrema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. Matepdepeniius cBera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS
HaOJII0JICHUS] MAaKCUMyMOB M MUHUMYMOB B HHTEpPGEpPEHLIMOHHOW KapTHHE OT ABYX
KOT€pPEHTHBIX UICTOUHUKOB. [IprMephl KilacCHUeCKUX MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. Judpakimumonnas pemérka. YcaoBue HaOIIOMCHUS TIABHBIX
MaKCUMYMOB IpY NaJ€HUU MOHOXPOMATUYECKOTO CBETa HAa TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuyeckre ycTporucTBa U TEXHOJIOTMYECKHE MPOLECCHI: OYKH, JIyNa, IEPUCKOIL,
doToanmapaT, MHKPOCKOI, TPOEKIMOHHBI ammapar, TMPOCBETICHUE ONTHKH,
BOJIOKOHHASI OTITHKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu
3aKOHBI OTPAKECHUS CBETA.
Uccnenosanue npeioMeHuUs CBETA.

Habmoienue noaHoro BHyTPEHHET0 OTpaskeHus. MoJienb CBeToBO 1.
HccnegoBanue xo/la CBETOBBIX MYYKOB Yepe3 IJIOCKONMAPAJUIEIbHYIO TUIACTHHY H
IPU3MY.

25



HccnenoBanue cBOWCTB N300paKeHUI B JTHMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenue natepdepeHnm crera.

HaOmronenne iBETOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenne nudpakiiMOHHON peIEéTKH.

HaGnronenue nudpakiinoHHOTO CIIEKTpA.

Ha6nronenue nucnepcnu cBera.

HaGnronenue nonspusanuu cBeTa.

[IpumeHeHre MoIAPOUI0B JJIsl U3YUYECHHS] MEXaHUYECKHUX HaIPSHKECHUH.

Yuyenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM
N3mepenne nokasaress npeioMJIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS OT BellecTBa (Ha MpHMepe
KUJKUX JINH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[TonyueHnne n300pakeHuUsi B CUCTEME U3 MIIOCKOTO 3€pKayia U JIMH3BI.
[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoncTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Habmronenune nudpakiuuu, nHTephepeHINN U MOJIIpU3allii CBETA.
N3ydenue noysipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.
N3yuenune nuaTepPEpeHIINM JIa3epPHOTO U3ITyUYCHUS Ha IBYX IIETISX.
Habmronenue nqucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mMepenue IrMHbI CBETOBOW BOJIHBI.

[TomydyeHue crekTpa H3Iy4YeHUs CBETOAMOAA TPU TMOMOIIMA JUPPAKITUOHHON
PELIETKMU.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUH OTHOCHUTEILHOCTH

['paHnubl TPUMEHUMOCTH KJIacCUUYECKOW MexaHukH. [locTynarel crnienuanbHOU
TEOPUU OTHOCUTEILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTepBail. [Ipeodpa3zoBanus Jlopenma. ¥Yciaosue
MIPUYUHHOCTH. OTHOCUTEIBLHOCTD OJTHOBPEMEHHOCTH. 3amemieHue
BPEMEHH U COKPAIICHUE JJIMHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b Macchbl C DHEPru€d M HMMITYJIBCOM PEISTUBUCTCKOM YAaCTHUIIbl. DHEPrusd

MOKOSI.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  CITYyTHUKOBBIC
MPUEMHUKHU, YCKOPUTENH 3APSIKEHHBIX YACTHII.
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Yyenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM
OnpeneneHrue UMITYJIbCa U SHEPTUU PEIATUBUCTCKUX yacTull (o ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBasi pusuka

Tema 1. Kopnyckynapno-60ano60it 0yanusm
PaBHOBeCHOE TEIIOBOE M3IIydYeHHE (M3IIydeHHE a0COIIOTHO YEPHOTO Tena). 3aKOH
cmenienust Buna. ['unoresa [lmanka o kBaHTax.

@®OTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdext. Onwitet A.I'. CroneroBa. 3akonbl (oTodpdexra. YpaBHeHUE
OitHmreitna s hotodddexra. «KpacHas rpanuiay gpororddekra.

JlaBnenue cBera (B 4aCTHOCTH, JABJIECHUE CBETA HA a0COJIIOTHO MOTJIOIIAIONIIYI0 U
abCOIOTHO OTpaxkarolryto noBepxHocTs). OnbiTel [1.H. JIebenena.

BonHoBbIE cBolicTBa wactun. Bomssl ne bponnsa. [InuHa BonHBI ne bpoiuta u
pa3Mepbl 00MacTH JIOKaIM3alUu JBUXKYIIEcs vacTulbl. KopmycKymasipHO-BOJIHOBOM
nyanusMm. Judpakius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka wusmepeHuii B Mukpomupe. COOTHOIIEHHS HEONpeAeIEHHOCTEN
['eitzendepra.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI:  CIIEKTPOMETD,
dboTOdIEMEHT, POTOAATIYNK, TYHHETBHBIN MUKPOCKOTI, COJTHEUHAas OaTapesi, CBETOINOI.

Jlemoncmpayuu
®oT03(¢heKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

HUccnegoBanne  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJIYIIPOBOJIHUKOB oT
OCBEILIEHHOCTH.

Ceeronuon.
Conneunas Oarapest.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol, NPAKMUKYM
HccnenoBanue dhoTope3ncropa.

N3mepenne nmocrossaHOM [limanka Ha ocHOBe nccienoBadus Gorodddekra.
HccnenoBanne 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAMOT OT HAIIPSKEHHUS.

Tema 2. Duzuxka amoma
OnpITl 1O HCCIENOBAaHUIO CTpPOoeHHs artoma. IlmaHerapHass Mojenb aroma

Pezepdopna.

[Toctynatel bopa. M3nydyenne u mornomienue (HOTOHOB MpPU MEPEXOo]e aTtoMa C
OJIHOTO YPOBHSI SJHEPTUH HA IPYTOU.

Bunbl cnextpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPO/A.

CnoHTaHHOE U BBIHYXJACHHOE U3JIy4eHHe cBeTa. Jlasep.
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TexHnueckne yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: CHEKTPAIbHBIA aHAIN3
(CIEKTPOCKOIT), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pesepdopa.
Ha6nronenue muHeyaThIX CIIEKTPOB.

YCTpOUCTBO ¥ JEUCTBHUE  CUETYMKA  HWOHUBUPYIOIIMX  YaCTHII.
OnpeneneHue JIMHBI BOJHBI JA3€PHOTO U3TyUCHHUS.

Yyenuueckuii sxcnepumenm, 1abopamopusle pabomul, NPAKMUKYM
HaOnronenue nuHeRyaToro crekrpa.

HccnenoBanue crnekTpa pa3pekeHHOTO aTOMAapHOTO BOJIOPOJIa M HM3MEpPEHHE
noctosinHoi PunOepra.

Tema 3. Qusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,
Hyxnonnas monens snpa I'eiizen6epra—lBanenko. 3apsia sapa. MaccoBoe 4mciio

anapa. M30Torsl.

PannoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIM W MO3UTPOHHBIM OeTa-pacma.
["'amMmma-uziyuenue.

3aKOH paJAMOAKTUBHOIO pacnana. PagroaktuBHbie M30TOMNBI B Tpupoae. CBoMCTBa
MOHU3HUPYIOIIETO U3JIydeHus. BiausHre paanoakTUBHOCTH HA KUBBIE OPTAHU3MBI.
EctecTBeHHbIl (oH u3nyyeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledexT macchl sapa.

Anepnasie peakumu. JleneHue u cuHTe3 snaep. SAnepHeie peakTophl. [IpoGiaembr
YIPABJISIEMOT0 TEPMOSIEPHOIO CHHTE3a. DKOJIOTMYECKUE ACHEKThl PA3BUTHS SIEPHOU
SHEPrETUKH.

Mertoapl perucTpaluy U UCCIIET0BAHUS DIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE ~ B3aUMOJCUCTBUS.  bapuoHBI, ME30HBI W  JICNITOHBI.
[IpencraBnenne o CtangaptHoil Mmojaenu. KBapk-TitooHHas MOJENb apPOHOB.

®usuka 3a npeaenamu CranaaptHoi mojenu. TéMHast MmaTepusi U TEMHAs! SHEPTHUSL.

EanncTBO pmznueckoi KapTUHBI MUpA.

TexHUYeCKHE YCTPOMCTBA M TEXHOJIOTUYECKUE TMPOLECCHL: JO3UMETP, Kamepa
Bunbcona, sAepHbIi  peakTop, TEPMOSIEPHBIM  peakTop, aroMHas Oomoa,
MarHUTHOPE30HaHCHAas ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM
HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusim).

HCCJ’IGI{OB&HI’IC PadIOaAKTHBHOTO (bOHa C UCIIOJIb30BAHUEM JO3UMCETpA. H3y‘lCHI/I€
IIOTJIOIICHUA 66Ta-qaCTI/IH AJIIOMHMHHUCM.
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Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Otanbl pa3BUTHS acTpOHOMHUH. [IpuKIIamHOE W MHPOBO33PEHUYECKOE 3HAYCHHUE
actpoHomMuu. [IpuMEHMMOCT, 3aKOHOB (U3WKKA JJI1 OOBSCHEHUS TPHUPOIBI
KOCMUYECKUX 00bEKTOB.

Mertonsl  acTpoHOMHUYECKMX  HccieAoBaHUUA. COBpEMEHHBbIE  ONTHYECKHE
TEJIECKOIIbI, PaJAOTEIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHSI.

Bup 3Bé3nnoro HeOa. Co3Be3aus, SpKuUe 3BE3/IbI, TUIAHETHI, KX BUJIUMOE JIBH)KCHUE.
Comnneunast cucreMa.

Connrue. ConHeuHast akTUBHOCTh. MicTrounuk sHepruu CoJiHIIa 1 3BE3.

3BE31bI, UX OCHOBHBIE XAapaKTEPUCTUKHU. [lmarpamMma «CHEKTpaJbHBIA KJIACC —
CBETUMOCTBY». 3BE3IBI TJABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBbY» IS 3BE3J IVIABHOM IIOCIIENOBATEIBLHOCTH. BHYTpeHHEe cTpoeHUE 3BE3A.
CoBpeMeHHbIE NIPEICTABICHUS O TPOUCXO0XKICHUH U 3BoIronny CoJIHIA U 3BE31. DTambl
YKU3HU 3BE3NI.

Mineunsin Ilyte — nama ['amaktuka. Ilonoxxenne n pemwxkenue ConHua B
[Namaktuke. Tunsl ramaktuk. Pagnoranakthkym u KBasapsl. UEpHBIE IBIPBI B sApax
TAIAKTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.
Teopus bonporo B3psiBa. PeMkTOBOE U3ITyYEHHE.

MacmrabHas CTPYKTypa Bcenennoi. Meraranakruka.
Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaOnronenust 3BE3AHOTO HebOa HEBOOPYKEHHBIM TJIa30M C  HCMOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN /I OTPEJCIICHUS MOJI0KEHNUS HEeOECHBIX OOBEKTOB Ha
KOHKPETHYIKO JaTy: OCHOBHbIE c03Be3nusi CEeBEpHOro MOJIyliapus U SIPKUAE 3BE3JBI.
HaGnronenuss B tenmeckon JIyHbI, TaHET, TYMaHHOCTEH W 3BE3HBIX CKOTUICHHM.
Pu3nyecKuil NPaKTUKYM

Crioco6b1 m3MepeHnsi (U3MUECKUX BEJIWYUH C HWCIOJIb30BAHUEM aHAJOTOBBIX U
IU(PPOBBIX H3MEPUTEIBHBIX MNPUOOPOB U KOMIIBIOTEPHBIX JIATUUKOBBIX CHUCTEM.
AOGCONIOTHBIE W OTHOCHUTENbHBIC TOTPEIIHOCTA W3MEpPEeHUN (U3UUECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, MCCIIEIOBAaHUN 3aBUCUMOCTEN (HU3NUECKUX
BEITMYMH, TPOBEpPKA MPEJIOKEHHBIX TUIMOTE3 (BBIOOPp W3 pPabOT, OMHCAHHBIX B
TEMaTUYECKUX paszfesiax «YUYEHUYECKUd HKCIIEPUMEHT, JabopaTopHble paboThI,
IPAKTUKYM»).

O6o0maroniee NOBTOPEeHUE
OO6oO0meHne u CcUcTEeMaTU3alus COACpPKAHUA pa3AeyioB Kypca «MexaHHuKay,
«MonekymsipHas Qu3uKa W TEPMOIUMHAMHKAY, «IDJEKTpoAuHaMmuKay, «KomebaHus u
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BOJIHBI», «OCHOBBI CHEIUAIBHON TEOpUU OTHOCHUTENbHOCTH», «KBaHTOBas ¢uzukay,
«DJIEMEHTBI aCTPOHOMUHU U aCTPOPUZUKID.

Ponp pu3uku u acTpOHOMHUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOU, COIIMAIEHON U
ITUYECKON cepax AesTEIHbHOCTH YeNIOBEKa, POJib U MECTO (U3UKU U aCTPOHOMUU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, 3HAYCHUE ONMUCATEIbHON, CHCTEMATU3UPYIOLIEH,
00BSICHUTEIILHON 1 TTPOTHOCTUYECKON (YHKIUN (HU3NUECKON TEOPHHU, POJIb (PU3HUECKOM
Teopur B (HOPMHUPOBAHUU TMPEACTABICHUN O (PU3NYECKON KapTUHE MHUpa, MECTO
¢uznyeckoil KapTHHBI MUpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABICHUN O MPUPOJIE.

Me)KHpe)IMeTHbIe CBA3HN

N3yuenue Kypca (pusuku yriryos€HHOro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢
y4€TOM COJIep>KaTEIbHBIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpa(uu 1 TEXHOJIOTHH.

Mesicnpeomemnvie NOHAMUA, CEA3AHHbLIE C UYUEHUEM MEMO0006 HAYYHO20
nOo3HaHuA: ABICHNUE, HAYYHBIH (aKT, TUIOTE3a, (PU3NUYECKas BEIUUYNHA, 3aKOH, TEOpHS,
HaOJIOICHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, WU3MEPEHHE, IOIPEIIHOCTH
U3MEPEHU, N3MEepUTENIbHbIE TPUOOPHI, LIU(pOBast 1adopaTOpusl.

Mamemamuka: Pemienve cuctembl ypaBHeHU#. TpuroHomerpuyeckue QyHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO.
BekTopel M1 MX NPOEKUHMHM HAa OCH KOOPAWHAT, CIIOXKEHHE BEKTOpPOB. [Ipom3BonaHbIe
aneMeHTapHbIX (GyHKIuH. [Ipu3Haku mompodust TpeyroJbHUKOB, ONPEIEICHNUE TUIOIIA U
IJIOCKUX (puryp u oobéma Ted.

buonozcua: snextpuyeckue sSBICHUA B )KMBOU NMPUPOJIE, KOJIEOATENbHbIE ABUKEHUS
B JKMBOM NIPUPOJE, OKOJOTMYECKHE PHUCKUA TMPHU TNPOU3BOACTBE DIECKTPOIHEPIHUH,
AJIEKTPOMArHUTHOE 3arpsA3HEHHUE OKPYIKAIOLIEH CPEebl, YIbTPa3ByKOBas JUArHOCTUKA B
MEJINLIMHE, ONITHYECKHUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKasl CTPYKTypa TBEPIBIX TEN,
MeXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON pEeIETKH, CIIEKTPaIbHbIN aHAIN3.

TI'eocpagpua: maruutHbie nontoca 3eMIIM, 3aJ€KH MArHUTHBIX Py, (HOTOChEMKA
3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn:  TPUMEHEHHE  IIOCTOSIHHBIX  MAarHUTOB,  JJIEKTPOMAarHuTOB,
3JIEKTpoABUraTeNb SIKOOHU, reHepaTop MePEMEHHOr0 TOKAa, UHIYKIIMOHHAS MeYb, TUHUU
ANIEKTpONEPEAAY, SJIEKTPOJABUIATENb, panap, PaAUONPUEMHUK, TEIEBU30pP, AHTEHHA,
tenedon, CBY-neub, ynbTpa3ByKkoBas [UMAarHOCTUKAa B TEXHUKE, MPOEKIIMOHHBIN
anmnapar, BOJIOKOHHAsl ONTHKA, COJIHEYHAas OaTapesi, CIyTHUKOBbIE TPUEMHHUKH, siA€pHAst
DHEPreTHKa U DKOJOTUYECKHUE ACTIEKThI €€ Pa3BUTHS.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA
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JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaThl OCBOEHUS YydeOHoro mnpeamera «PuU3MKa» JTOIKHBI
OTpakaTb  TOTOBHOCTb W  CHOCOOHOCTh  OOYYArOIIMXCS  PYKOBOJCTBOBATHCS
cOpPMUPOBAHHON BHYTPEHHEH MO3ULMEN JMYHOCTH, CHCTEMON I€HHOCTHBIX
OpUEHTALINN, MO3UTHUBHBIX BHYTPEHHHX yOex1eHUH, COOTBETCTBYIOIIHX
TPaJUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOTO OOIECTBa, PACIIUPEHUE KU3HEHHOTO OIBITA
U OIbITa JEATEIBHOCTH B IPOLECCE pealu3allid OCHOBHBIX  HAIPAaBIICHUU
BOCIIUTATEIBHOU J€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHcKOro BOCTIMTAHMS:
c(hOpPMHUPOBAHHOCTD TPAKIAHCKON TO3UIIMU 00YHAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

IIPUHATHC TpaaJuIMOHHBIX O6H.[€‘-I€JIOBC‘-I€CKI/IX IT'YMaHUCTHUYCCKUX n
ACMOKPATHYCCKHX HCHHOCTeﬁ; IOTOBHOCTb BE€CTH COBMCCTHYIO [JACATCIBHOCTL B
HHTCPCCAX I'PpaKaAaHCKOI'O

O6IHCCTB3, Y4aCTBOBAaTh B CaAMOYIIPpAaBJICHHUH B O6p&30BaT€JIBHOI>'I opraHu3anuu; yMCHHC
B3aHMOHefICTBOBaTB C COOMAJIbHBIMU MHCTUTYTaMU B COOTBCTCTBUU C UX

GYHKIUSAMH M Ha3HAYEHHWEM; TOTOBHOCTh K TyMaHUTApHOW U
BOJIOHTEPCKOM JIESTEIIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHMA:
c(hOPMHUPOBAHHOCTh POCCHUHUCKOW TpakTaHCKOW HWISHTUYHOCTH, NATPUOTH3MA,
LIEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKECHUSAM

POCCUICKUX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh  HPABCTBEHHOI'O  CO3HAHUA, ATHUYECKOTO  MOBEIACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALUIO U PUHUMATh OCO3HAHHBIE pELICHUS,
OPHEHTUPYSCh Ha MOpPAJbHO-HPABCTBEHHBICE HOPMBI M IIEHHOCTH, B TOM 4YHCIE B
JNEATEIBHOCTH YYEHOTO; OCO3HAHME JIMYHOIO BKJIAJa B ITIOCTPOCHUE YCTOWYMBOTO
Oynyimiero; 4) 3CTeTHYecKOro BOCIHUTAHUSI: 3CTETHUYECKOE OTHOIICHHE K MHUpY,
BKJIKOYAsl 3CTETUKY HAy4YHOT'O TBOPUYECTBA,

NPUCYIIET0 (PU3UIECKON HayKe; 5)
TPYAOBOT0 BOCIIUTAHUSA:

MHTEPEC K Pa3IMYHbIM cepaMm MpodhecCHoHATbHON AesTebHOCTH, B TOM YHCIe
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp OymyIiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMoOOpa3oBaHUIO B 00JacTu

buzuku
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Ha MPOTSHKCHUU BCEH KU3HU; 6)
IKOJIOTHYECKOI0 BOCIIUTAHMSA:

C()OPMUPOBAHHOCTb ~ DKOJIOTUYECKOM  KYJIBTYpbl, OCO3HAaHUE TJI00AIBHOIO
Xapakrepa
HKOJIOTUYECKUX MPOOJIEM; IJIAHUPOBAHUE U OCYLIECTBICHUE JICHCTBUI B OKpY’KarOLIEH
Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;
Pacmmpenue ombiTa AESTEIBHOCTH 3KOJIOTWYECKOW HANPABICHHOCTH HA OCHOBE
UMCIOIINXCS 3HAHUH 10 PH3HKe; 7) HEeHHOCTH HAYYHOTO MO3HAHMS

C(l)OpMPIpOBaHHOCTB MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO
Pa3BUTHA (1)I/I3I/ILI€CKOI>i HayKH; OCO3HAaHHC ICHHOCTH Hay‘lHOﬁ ACATCIBbHOCTH,

IFOTOBHOCTbL B  IIpOOCCCC  HU3YUCHHUA (1)I/IBI/IKI/I OCYHICCTBIIATL  IIPOCKTHYIO H
HCCIICA0BATCIbCKYIO ACATCIbHOCTE MHANBUAYAJIIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbLHBIC YHHUBepcajJbHbIE yqeﬁnble nencTBus ba3oBble
JOrn4YecKue JeCTBUA:

CaMOCTOSTENbHO (POPMYITHPOBATH U AKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh

e BCECTOPOHHE; OMPEEATh IENH IeITeIbHOCTH, 3371aBaTh MapaMeTpbl U KPUTEPUH UX
JTOCTIKCHUS, BBISBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUUS B PAaCCMaTPUBAEMBIX
bu3nIecKux

SBJICHUSIX; pa3pabaThIiBaTh IJIAH PEIICHUS MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIINXCS

MaTCpPUAJIBbHBIX U HEMATCPHUAJIBHBIX PECYPCOB; BHOCHUTH KOPPCKTHBBI B JACATCIBHOCTD,
OOCHHUBATL COOTBCTCTBUC PC3YJIbTATOB

L[EJISIM, OLICHUBATh PUCKU MOCJEACTBUIN AECATECIbHOCTH; KOOPAUHUPOBATH U BBHITOIHSATH
paboTy B yCIOBUSAX PEATbHOTO, BUPTYaJILHOTO U

KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;, Pa3BUBATh KPEATHBHOE MBIIIJICHUC
IpU PEIICHUM KU3HEHHBIX TMpobsieM. ba3oBble uHccien0BaTeIbCKUE
NeHCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEHN, KIIFOUYEBBIMU MTOHITUAMHU U METOIAMU
bu3nuecKkoil HayKH; BIaJeTh HABBIKAMH Y4YEOHO-MCCIIEOBATEIILCKOM M TPOCKTHOU

NEATEIbHOCTU
B o0Oyacti (PU3UKHU, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBLHOMY IOUCKY
METO/IOB pemieHus 3amad  (PU3MUECKOTO COACp)KaHUS, MPUMEHEHUIO Pa3InIHBIX
METOJOB ITO3HAHUS;

BJIAJICTh BUJAMHU JICSITEIBHOCTM IO TMOJYYEHUIDO HOBOTO 3HAHUS, €ro
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UHTEPIIpEeTalnU, TPeoOPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYaAIUsX,
B TOM YHCJIC TIPU CO3JAaHUH YU€OHBIX MPOEKTOB B 00JIaCTU (UBHKH;

BBISIBJIATh IPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTYaJIU3UpPOBATh 33Ja4y, BbIABUTATh
TUIIOTE3Y €€ pelIeHMs], HAXOAUTh apryMEHTBI JUIs 1I0Ka3aTeIbCTBA CBOMX YTBEPKACHUM,
3a/laBaTh MHapaMeTpbl M KPUTEPUM PELICHUS; AHAIM3UPOBATH IOJIYYEHHBIE B XOJ€
pELIeHMs 3a]a41 PE3yIbTaThl, KPUTUUECKU
OLIECHMBAaTh HX JOCTOBEPHOCTbH, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4ul B 00pa30BaTENIbHOM
JESATEIIbHOCTH, B TOM YHCJIE ITPU U3y4eHUU (PU3HUKH; 1aBaTh OLEHKY HOBBIM CUTYALIUSM,
OLICHMBATh MPUOOPETEHHBIM OMBIT; YMETh NEPEHOCUTh 3HAHUS 1O (U3UKE B
MPaKTUYECKYIO 001aCTh )KU3HEAEATEIbHOCTH; YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX
IpeIMETHBIX 00JacTel; BBLABUIaTh HOBBIE UJIE€U, NIPEAJIAraTh OPUTHHAIbBHbBIE MTOIXOIbI
U PEILICHHUS; CTABUTh MPOOJIEMBbI U 33J1auH, TONYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.
Pabora ¢ nndopmanmueii:

BJa/J€Th HAaBBIKAMU MOJYy4YeHUs UHPoOpMauuu (U3MUECKOTO  COAEpKAHMS
U3 HCTOYHHMKOB PAa3HBIX THUIOB, CAMOCTOSITENBHO OCYILIECTBISATh IOWCK, AaHalu3,
CUCTEMATU3AlMI0 U UHTEPIPETAINI0 HHPOPMAIUH Pa3IMUYHbIX BUJOB U (hopm
IPEICTABICHUS; OLEHUBATH JOCTOBEPHOCTb

uHbopMaIny;

UCIIOJIb30BaTh CPEICTBA NH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUN B
pEIICHN KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U OpPTaHU3alMOHHBIX 3a7ad C
cobmogeHneM TpeOOBaHUN  SPrOHOMHMKHU, TEXHUKA O€30MaCHOCTH, TUTHEHHI,
pecypcocOepekeHusi, MPaBOBBIX U 3THYECKUX HOPM, HOPM UHPOPMAIIMOHHOM
0€30I1aCHOCTH; CO3/1aBaTh TEKCThl (PU3NUECKOTO COAEPKAHUS B PA3NUUYHBIX (hopmarTax ¢

YYETOM
Ha3HAueHUsd HHPOPMALMM M 1EJIEBOM ayJAUTOPUH, BBIOMpas ONTUMAIbHYIO (GOpMYy
NPEJCTaBICHNUS U BU3YyaIH3al1H.

KOMMyHI/IKaTI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁﬂme JNefiCTBHUS

OCYIIECTBIISITh OOIEHHE Ha YpoKax (U3WKH W BO BHE-YPOUHOH EATEIHHOCTH;
pacrno3HaBaTh NPEINOCHUIKM KOH(MIMKTHBIX CUTyallMd M CMSTYaTh KOH(MIUKTHI,
pa3BEPHYTO U JIOTMYHO WU3JIaraTh CBOK TOYKY 3pEHHsS C HCIOJIh30BAaHHEM
A3BIKOBBIX

CPEICTB; MOHUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIANBUAYATbHON
paboThI; BEIOMpPATh TEMATHKY U METOJIbI COBMECTHBIX ACUCTBUN C y4ETOM OOIIUX
MHTEPECOB,

U BO3MOXKHOCTEH Ka)XJO0ro 4JjeHa KOJUIEKTHBA;  INPUHMMATh LEIM COBMECTHOM

NEeSTEIbBHOCTH, OPraHU30BBIBaTh M KOOPAMHUPOBATH JEHUCTBUS IO €€ JOCTHXKEHHUIO:

COCTaBJIAATh IUIAH JECUCTBHM, DPACHPEACIATh PO C YYETOM MHEHMM YYaCTHUKOB,
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00CyXIaTh Pe3ybTaThl COBMECTHOW pabOThI; OICHMBATH KAYECTBO CBOETO BKJIa/la U
KaKJIOTO YYaCTHUKA KOMaH bl B OOIIUH

PE3yNBTAT 10 Pa3pabOTaHHBIM KPUTEPHUSIM;
npejjiaraTh  HOBbIE MPOEKTHI, OIEHUBaTh WJIEM C TO3UIMU  HOBU3HBI,

OpPUTUHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH, OCYHICCTBIIATH ITO3UTHUBHOC
CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHLIX CUTYallUAX,

IMPOABJIATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH WHHUIIMATUBHBIM.

PeryasitTuBHble YHUBepCAJIbHbIE YYeOHbIE 1eHCTBUS
Camoopranusanms:

CaMOCTOSITENIEHO OCYIIECTBIISITh MO3HABATEIBHYIO JESITEIILHOCTh B 00JIaCTH
(U3UKY U ACTPOHOMMH, BBISIBJISTH TPOOJIEMBI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE
3a/lauM; CAMOCTOSTEIbHO COCTABJIATH IJIaH PEUIEHHs] PAacUETHBIX U KauyeCTBEHHBIX
3a]a4, TUIAaH BBITIOJHEHHUS TPAKTUYECKOW pabOThl ¢ y4éTOM HMEIOIIMXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUI; 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacmupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN; IeaTh

OCO3HaHHBIN BBIOOD, apIryMEHTHPOBATh €0, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a pelIeHue; OLICHHBATH

MPpUOOPETEHHBIN ONBIT;

CIoco0CTBOBATH (DOPMUPOBAHUIO U TPOSBICHUIO PYAUIIMH B 001aCTH (PU3KKH,

MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YIMOLMOHAIBHBIN HHTEJJICKT:

JABATh OLICHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B IEATEIIBHOCTb,
OLICHMBAaTh COOTBETCTBUE PE3YJIBTATOB LEJSAM; BIAAETh HAaBBIKAMU ITO3HABATEIBLHOMN

pedieKCHH KaKk 0CO3HaHUs COBEpIIaeMbIX
JEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHMM; HCIIOJIb30BATh

npuéMbl peIeKCruu AJIs OLICHKH CUTYyalluH, BEIOOpa BEPHOTO
peleHns; yMeTb OLICHMBAThb PUCKM M CBOEBPEMEHHO NIPUHUMATh PELICHHUS IO HX

CHIKECHHIO; IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTHUX MPU aHAINU3E PE3YJIbTAaTOB

NEeSATEIbHOCTH; MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHThl JPYrMX IIpU aHAIU3€ PE3YJIbTaTOB

JesITeIbHOCTH; MpPHU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU.

B mpouecce nocTuKeHUs JIMYHOCTHBIX PE3YyJIBTATOB OCBOCHMS INPOIPAMMBI  IIO
¢uszuke IS YpOBHS  cpeAHero  obOmiero  o0pa3oBaHUS Yy  OOyYarOIIHUXCS
COBEPLIEHCTBYETCS IMOYUOHANbHBIU UHmMeNNeKm, IIPEAII0JIAraroIui
c(OpMHUPOBAHHOCTH:

CaMOCO3HAaHU, BKIIOYAIOIIET0 CIOCOOHOCTh IOHUMAThH CBOE SMOLIMOHAIBHOE
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COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOIMOHATIBHON chepbl, ObITh
YBEPEHHbIM B ce0e; caMOperyjIMpoBaHMs, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHUE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAlLM{, BKJIKOYAIOIIEW CTPEMIICHHE K JOCTVIKCHHIO LEIU H
yClexy, ONTUMHU3M, HWHUIHATUBHOCTb, YMEHHE JEWCTBOBaTb, HCXOAS H3 CBOUX
BO3MOXKHOCTEM;  3MIIaTUH, BKJIIOYAIOIIEW CIIOCOOHOCTh MOHMMATh 3MOILMOHAIBHOE
COCTOSIHME JIPYTUX, YYUTBIBaTh €ro IMPH OCYLIECTBICHUU OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHUIO U COINEPEKUBAHUIO; COLUAIBHBIX HABBIKOB, BKIHOYAIOIIUX CIOCOOHOCTH
BBICTPAaNBaTh OTHOLLICHHMS

C APpYIruMHu JIXOAbMH, 3360TI/ITLC$I, IMPOABIIATE HHTCPEC U pa3pCllIaThb KOH(bJ'II/IKTI)I.

IMPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjiacce npeaMeTHble pe3yibTaTbl HA YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCSI YMEHUM:

MOHUMATh POJIb (PU3UKHU B SKOHOMHUUYECKOM, TEXHOJIOTHUECKOMN, IKOJTOTUUECKOM,

COIIMAJILHOM M ATUYECKOUN cdepax IeATeIbHOCTH YEIOBEKa, POJib U MECTO (PU3HKU B
COBPEMEHHOW HayYHOM KapTUHE MHUPA, 3HAUEHUE OMUCATEIIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSCHUTEIILHON M TMPOTHOCTHYECKOW (YHKIMI (PU3NYECKON TEOpUHM — MEXaHUKH,
MOJIEKYJIIpHON ~ (U3MKM W TEPMOJAMHAMHKH, poyib (U3UYECKOM Teopuu B
dbopMHUpOBaHUN TPEJCTABICHUN O (DU3UYECKON KApTUHE MHpA; pa3inyaTh YCIOBUS
OPUMEHUMOCTH Mojesied (U3MUYECKUX TeJl M IMPOLECCOB (SIBICHUI): MHEpLUaNIbHas
cucTteMa OTcyéTa, adCOJIIOTHO TBEPAOE TENO0, MaTepuaibHas TOYKA, PABHOYCKOPEHHOE
JIBW)KCHHE, CBOOOJHOE TIaJicHHe, aOCOJIIOTHO ympyras pachopmaiius, aOCOIOTHO
yOpyroe u abCOJIOTHO HEYNPYroe CTOIKHOBEHHUS, MOJEIH Ta3a, )KUJIKOCTU U TBEPIOTO
(KpUCTAIMYECKOr0)  TeNa, WACANbHBIM ra3, TOYEYHBIM 3apsl, OJIHOPOIHOE
IEKTPUUECKOE TIOJIe;  pas3iuyaTh yCJIOBHUs (TpaHUIlbl, 0OJACTH) NPUMEHHUMOCTHU
(bu3MYecKuX 3aKOHOB, MOHMMATh BCEOOMIMI XapakTtep (pyHIaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYCHHOCTh HCIIOIh30BAHUS YACTHBIX 3aKOHOB; AHAIM3UPOBATh U OOBSICHATH
MEXaHUYECKUE MPOLECChl W SIBJICHMS, UCIOJIb3Ysl OCHOBHBIE MOJIOXKEHUS M 3aKOHBI
MEXaHUKU (OTHOCUTEIbHOCTh MEXaHUYECKOTO JBWXKEHUS, (OPMYJbl KUHEMATUKHU
pPaBHOYCKOPEHHOTO  JBW)KEHMs, mpeoOpa3oBaHus [‘amwies 11 CKOPOCTH U
nepeMenieHusi, 3akoHbl HpIOTOHA, TPUHIMO OTHOCUTEIbHOCTH [anuies, 3aKkoH
BCEMUPHOTO TSATOTEHHUSI, 3aKOHbI COXPAHEHUS HMITYyJIbCA U MEXAHWYECKOW HHEPTHH,
CBs3b PaOOTHI CHUJIBI C MU3MEHEHHUEM MEXaHHUYECKON SHEPruu, YCJIOBHUS PaBHOBECHS
TBEPJOrO Teja), MpPU STOM HCHOJIB30BATh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpazoBanuii [ anues,
BTOPOIO U TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpPAHEHUS UMITyJbca U

35



MEXaHUYECKOM dHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS; aHAIM3UPOBATh U OOBSICHATDH
TEIUTIOBBIE MTPOLIECCHI U SIBJIEHUS, HCTIOJIb3YysI OCHOBHBIE

nosioxkeHuss MKT u 3akoHbl MOJEKYyISIpHOW (GU3UKA M TEPMOJMHAMHUKHU (CBS3b
JABJICHHS UJICAIBHOTO ra3a cO CPEIHEN KMHETHUYECKON SHEPrUel TEIJIOBOTO JIBUKCHUS
Y KOHIIGHTpalMeHd €ro MOJIEKYJ, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpEaHEN
KMHETUYECKOW SHEpPrueid TEIUIOBOIO [IBMXKEHUS €ro 4YacTHll, CBSA3b JaBJICHUS
UJCAIBHOIO Ta3a € KOHUEHTpAMEel MOJEKYJ1 W €ro TEeMIepaTypod, YpaBHEHHE
MenneneeBa—KianeipoHa, NE€pBbBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHUs
PHEPruM B TEIUIOBBIX TIpolieccax), MpU OSTOM HCIOJIb30BaTh MaTEMaTUYECKOE
BBIPAKEHHE 3aKOHOB, YKA3bIBaTh YCIOBHUS NMPUMEHUMOCTH YpaBHEHHs MeHjieneeBa—
Knaneiipona; aHanu3upoBaTb M OOBSICHATH JJIEKTPUUECKUE SIBJICHUS, HCHOIb3Ys
OCHOBHBIE  TMOJIOKEHHMSI W 3aKOHbl  JJEKTPOAMHAMHUKH  (3aKOH  COXpaHEHMs
AIIEKTPUYECKOTO 3apsa, 3akoH KylioHa, MOTEHIIMAIBHOCTD 3JEKTPOCTATHYECKOTO TOJIA,
IPUHIUI CYNEPHO3ULUU DJIEKTPUUYECKUX II0JE€M, IpPU OSTOM yKas3blBass YCIOBUS
npuMeHUMOCTH 3aKkoHa KynoHa, a Takke MpakTUYECKH BayKHBIE COOTHOLIEHUS: 3aKOHBI
OmMa 17151 y9acTKa el U T 3aMKHYTOM 3JIEKTPUYECKOM LeNH, 3aKoH /[xoynsa—JIeHna,
npaBuwia Kupxroda, 3akonsl @apajes A 3JEKTPOJU3a); ONUCHIBaTH (PU3UUECKUE
IPOLIECCHl U SIBJICHUS, MCHOJb3Yysl BEIWYUHBL: MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
UMITYyJIbC T€la W CHUCTEMBI TE€J, CUIa, MOMEHT CWJIbl, JAaBJICHHUE, IOTECHUUAIbHAs
JHEeprusi, KHUHETUYeCKass DSHEpPIrus, MeXaHWdyeckas »dHeprus, paboTra  CHIIBI,
LHEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSKECTH, CUja YHNPYroCTH, CHJIa TPEHUS,
MOIIHOCTb, 3HEPTHUs B3aUMOJEUCTBUS Tena ¢ 3eMiIE€l BOJIU3U €€ TOBEPXHOCTH, IHEPIUSI
ynpyroi aedopmanuu MNPYKUHBI, KOJIWYECTBO TEIJIOThI, aOCOJIOTHAs TeMIiepaTypa
Tena, padboTa B TEPMOJAMHAMUKE, BHYTPEHHSISI SHEPTHS UACAIBHOIO OJJHOATOMHOI'O ra3a,
paboTa uACAIBHOTO Ta3a, OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ wmaeanbHOTO
TEIJIOBOTO JBUTATEJNS; SJEKTPUUYECKOE M0Jie, HANPSHKEHHOCTD JJIEKTPUYECKOro MOJIA,
HaIPsHDKEHHOCTh IOJII TOYEYHOTO 3apsiia WIM 3apsyKeHHOIO Iapa B BaKyyMe U B
JUAJIEKTPUKE, MOTEHIMAI 3JEKTPOCTATHYECKOrO0 TMOJs, Pa3HOCTh IOTEHLHUAJOB,
AIIEKTPOJBMKYILAsl CHUJIa, CUJa TOKa, HANpSKEHHWE, MOIIHOCTh TOKa, AJIEKTpUYecKas
€MKOCTh  IJIOCKOTO  KOHJEHCAaTopa, CONPOTHBIIEHWE  y4YacTKa  LENHU C
NOCJIEIOBATEAbHBIM W MAapajuleNIbHBIM ~ COCMHEHHUEM  pPE3UCTOPOB,  DHEPIUs
AIEKTPUYECKOTO  TOJsi  KOHJEHCATOpa; OOBSACHATH OCOOCHHOCTH  MPOTEKaHUs
¢uznyecKkux SBICHUNA: MEXaHMYECKOe JBW)KCHHME, TEIUIOBOE JBI)KEHHE YaCTHUIL
BEIIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE ABWXKeHHE, Muddy3us, HCIapeHue,
KHIIEHWE W KOHJEHCAUus, IUIABJICHUE W KPHUCTAUIM3alHs, HAlpPaBIECHHOCTh
TEIUIONEepENaut, JICKTPU3ALUS TEJI, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTHU 3apsHKEHHOIO
MIPOBOJIHUKA; MPOBOAUTH MUCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (hM3HUECKOM BEJIUYUHBI OT
JIPYroM C UCIOJIB30BAHUEM MPAMBIX U3MEPEHUM, TPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUJE
rpa@ukoB ¢ y4€ToM aOCOJIOTHBIX IMOTPEIIHOCTEN M3MEpPEHUM, JeNlaTh BBIBOJABI IO
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pe3yyibTaTaM UCCICAOBAHNA; IPOBOJAUTH KOCBCHHBLIC N3MCPCHUA (I)I/ISI/I‘-ICCKI/IX BCJINYHH,
Inpu 3TOM BI)IGI/IpaTL ONTUMAaJbHbBIN MCTOA HU3MCPCHHA, OLCHHUBATDH a0COJIIOTHBIC U
OTHOCHUTCIIBHBIC IIOI'PCUIHOCTH IIPAMBIX 1 KOCBCHHBIX H3M€p€HHﬁ;

IPOBOJUTH OIBITHI 10 TNPOBEPKE MNPEIIOKEHHONM T'MIOTE3bl: IJIaHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJIYYEHHbIE
pe3yJIbTaThl U JENIaTh BBIBOJ O CTATyCE MPEIIOKEHHONW TMIIOTE3bl; COOJII0IaTh MpaBUIIa
Oe3omacHOro TpyJa MpUd TPOBEACHUM HCCIENOBAaHUMM B pamMkKax ydeOHOro
HKCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHOM AeATEIbHOCTH
C MHCIOJb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U J1a0OpaTOpPHOro 0OOOpYIOBaHMUS;
pelath pacu€THhIE 3a/1aui ¢ SBHO 3aJJaHHOW U HESIBHO 3aIaHHON (hH3UYECKOn
MOJIEJIbIO: HA OCHOBAaHUM aHaJM3a YCIOBHUS 0OOCHOBBIBATH BHIOOP (PU3MUECKOW MOJIENH,
OTBEYAroUIel TpEOOBAHMAM 33a4d, IPUMEHITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
oCTyJaThl (PU3MUECKUX TEOpUM NPU HCIHOJIB30BAaHUM MATEMAaTUUYECKHMX METOJOB
pelIeHnsT 3axad, MPOBOAUTH PAcY€Thl HA OCHOBAaHWM HMEIOIIHUXCA JIaHHBIX,
aHAIM3UPOBAaTh PE3YJbTaTbl W KOPPEKTUPOBATh METOABI PEIICHHS C Y4ETOM
MOJyYEHHBIX PE3yJIbTAaTOB; PElIaTh KAaYeCTBEHHBIC 3a/Jauyd, TPeOYIolue MPUMEHEHUS
3HAHUM U3 Pa3HBIX
pasnenoB Kypca (U3MKM, a TakKe HMHTErpallid 3HAaHUU U3 JApYyrux HIOpeaIMeTOoB
€CTECTBEHHO-HAYYHOI'0 LHKJA: BBICTPAMBATH JIOTUYECKYIO LIEMIOYKY PACCYXACHUU C
OMOpOMl Ha M3YYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3MYECKUE SBIICHHUS;
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS JIs1 OOBSICHEHHS] OCHOBHBIX TPUHIIUIIOB
paboThl M3MEPUTENbHBIX MNPHUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJOTUYECKUX
IPOLECCOB;  NPUBOAUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
(bu3UKOB

B Pa3BUTHE HAyKH, B 00BSICHEHUE MPOIIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHUIA; aHallM3UpOBaTh U  OIICHUBATh TOCJIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOMN

NESATETLHOCTH 4YEJOBEKAa, CBS3aHHOW C (U3HUECKMMHU TPOIECCaMU, C TO3HIIHMA
DKOJIOTUYECKOU 0€e30IMacHOCTH, MPEICTaBICHUIN 0 paLMOHAIBLHOM
MPUPOJIONIOIB30BAHUY, A& TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAYKU H
TEXHOJIOTWHA Il JAJBHEHWINET0 pa3BUTHUSA UYEJIOBEUYECKOTO OOIIECTBA; MPUMEHSTH
pazinuHble  crnocoObl  paboTel ¢  uHopMarued (U3MYECKOTO COACPXKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(POPMAIMOHHBIX  TEXHOJOTHM, TIPH  ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTUH JIJIsl TIOUCKA, epepadOTKU
U MPEIBSBICHUS YYEOHOW M HAy4YHO-TIOMYJISIPHON MH(pOpMAIUHU, CTPYKTYPUPOBAHUS U
WHTEpIpeTanu WHPOPMAIUU, TTOTYYCHHOW W3 Pa3TUYHBIX UCTOYHUKOB, KPUTHUICCKU
aHAJIM3UPOBaTh MOIy4aeMyr0 HUHGOPMAIMIO M OLEHUBATH €€ JOCTOBEPHOCTh KAaK Ha
OCHOBE WMEIOIIMXCS 3HAHWW, TaK U HA OCHOBE aHadM3a MCTOYHHKA WH(POPMAIIUU;
MPOSIBIISATh OPraHU3ALMOHHBIEC U MIO3HABATEIIbHBIE YMEHUSI CAMOCTOSITEIEHOTO
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OpuOOpPETeHUs] HOBBIX 3HAHWMA B  TPOIECCE  BBHINOJHEHUS  TMPOCKTHBIX U
y4eOHOUCCIIEIOBATEIbCKUX paboT; paboTaTh B TPYIIE C WCHOTHEHHEM Pa3TMYHBIX
COIIMANILHBIX POJICH, TUTAHUPOBATh pabOTy TPYNIbI, PAMOHAIBHO PpPacIpenessTh
NEATETLHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJICKBATHO OIICHWBAThH BKJIAJ KaKIOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHNE PaCCMAaTPUBAECMON MTPOOIEMBI; TIPOSBISATH MOTHBAIIUIO
K Oyyieit mpodeccuoHaIbHON AeSITENbHOCTU

0 CTICIHATBHOCTSAM (DU3UKO-TEXHUIECKOTO TPODUIIS.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ysbTaThl HA YTIIyOJICHHOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

MOHUMATh POJIb GU3UKU B SKOHOMUYECKOM, TEXHOJIOTMYECKOU, COLUAIbHON U
TUYECKON cpepax AesITENbHOCTH YEIOBEKA, POJib U MECTO (PU3HKU B COBPEMEHHOM
Hay4YHOW KapTUHE MUpPA, POJIb ACTPOHOMHUHU B MPAKTHUUECKOMN JIESITEIHLHOCTH YEJIOBEKA U
JanbHeNIem HAay4YHO-TEXHUYECKOM  Pa3BUTHH, 3HAYEHHE OIHCATENHHOM,
CHUCTEMATU3HPYIOLIEH, OOBSICHUTENBHOW M MPOTHOCTUYECKON (PyHKIMI (unyeckoin
TEOPUH — DJIEKTPOJMHAMUKH, CHELUUAIbHOM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uky, poab GU3NUECKON Teopuu B (GOPMHPOBAHUU IMPEACTABICHUN O (HU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOILIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUIN O MPUPOJE; pPa3InyaTh YCIOBUS IPUMEHUMOCTH
Mojeneld (PU3NYECKUX TeNl W TMPOLECCOB (SBJIEHUMN): OAHOPOAHOE BJIEKTPUUYECKOE U
OJIHOPOIHOE MAarHUTHOE TO0JIsI, TAPMOHUYECKUE KOJICOaHUsI, MAaTEMAaTUYECKUN MAasITHUK,
UJeabHbIN MIPYKUHHBIN MasSTHUK, TAPMOHUYECKHUE BOIHBI, UI€AJIbHBIN KOJIEOATEIbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJIe aToMa, aTOMHOTO fA]ipa U KBAaHTOBOW MOJIENI CBETA;
paznuyaTh ycioBHsS (TpaHMIIBI, 00JIACTH) NPUMEHMMOCTH (U3HUECKUX 3aKOHOB,
NOHUMAaTh BceoOUIMil xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHHMYEHHOCTh
WCIIOJIb30BAHUSI YACTHBIX 3aKOHOB; aHAJIM3UPOBATH M OOBSICHATH DJIEKTPOMArHUTHBIC
IIPOLIECCHI U SIBJICHUS, UCIIOJIB3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHbl JJEKTPOJAMHAMHKHA U CHEIUAIbHOW TEOopuu
OTHOCHUTEIBHOCTH (3aKOH COXPaHEHHs 3JIEKTPUYECKOro 3apsjia, cuia Ammepa, cuia
JlopeHnia, 3akOH SJEKTPOMArHUTHOM WHAYKUMM, npaBwio Jlenna, cBsazp OJ(C
CaMOMHAYKIIUH B 3JIEMEHTE 3JIEKTPUUECKON LIETIH CO CKOPOCThIO M3MEHEHMSI CHIIbI TOKA,
MOCTYJIaThl CIENHATbHON TEOPUHM OTHOCUTEIBHOCTH OWHINTEHHA); aHAIU3UPOBATH U
OOBSACHATh KBAHTOBBIE IMPOILIECCHl U SIBJICHMS, HCHONb3Yys IOJOKEHUS KBAHTOBOMN
busuku (ypaBHeHHe OWHINTEHHA 118 QoTtodddexTa, MepBbId U BTOPOM IMOCTYJIATHI
bopa, npuHnun cooTHoIeHUs: HeonpenenéHHocten [ eiizendepra, 3aKOHbI COXPAHCHUS
3apsiA0OBOTO M MAacCOBOIO YHWCEI W DJHEPIHUM B  SACPHBIX PEAKUUSX, 3aKOH
paZlOaKTUBHOTO PAacIiaja); ONMUCHIBaTh (U3NUYECKUE MPOLIECCHl U SIBJICHUS, UCTIOIb3YS
BEJINYMHBI: HANPSHKEHHOCTh JJIEKTPUYECKOTO MOJIs, MOTEHIHA 3JIEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh MOTEHUUAJIOB, JJIEKTPOJBUXKYILAS CHJIA, MHAYKIUS MAarHUTHOIO TOJIA,
MarHUTHBIA TOTOK, cwia AMnepa, WHIYKTUBHOCTb, JJIEKTPOABMXKYILAs CHJIA
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CaAMOUHAYKIHWH, SHCPIUSA MAIHUTHOI'O IIOJIA IIPOBOJHHWKA C TOKOM, peJ'IHTI/IBI/ICTCKI/Iﬁ
HMIIYJIBC, IIOJIHAA OSHCPIUA, S9HCPIUA IMOKOA CBO6OI[HOﬁ YaCTHUObI, SHCPTUA U UMITYJIBC
q)OTOHa, MaCCOBOC YHCJIO U 3apind AApad, SHCPIUA CBA3U AApPa,

OOBSCHATH OCOOCHHOCTH TMPOTEKAaHUs (PU3NUCCKUX SIBICHUN: SJICKTPOMAarHUTHAS
WHIYKITUS, CAMOUHIYKIINS, PE30HAHC, WHTEPPEPECHITUS BOJH, TU(PAKIHS, TUCTICPCHS,
MOJTHOE€ BHYTPEHHEE oTpaxkeHue, (orornekrpuyeckuit 3¢dext (dhoTodrddexr), anbda-
u OeTa-pacmabl siaep, raMMa-u3IydeHHe saep, GU3ndecKrue MPUHITUIBI CIIEKTPATBHOTO
aHanm3a W paboTHI Jiazepa; ONPEACNSITh HaIlpaBiICHHUE WHAYKIIMH MarHUTHOTO TIOJIS
IIPOBOIHUKA C TOKOM, CHJIBI

Awmmnepa u cuisl JIopeHIa; CTpOUTh M300paKEHHE, CO37aBaeMOE TUIOCKHUM 3EPKajioM,
TOHKOM JIMH30M, U

pacCUUTHIBATh ero XapaKTEePUCTUKHU; MIPUMEHATh OCHOBOIIOJIAraloIIne
ACTPOHOMMYECKUE TMOHSITHUS, TEOPUH U 3aKOHBI JIJI aHAJIN3a U 00BSICHEHUS (DU3UYECKUX
MPOIIECCOB, MPOUCXOAAIINX B 3BE371aX, B 3BE3JHBIX CUCTEMaX, B MEKTallaKTUUECKOM
cpede; JHBW)XKEHUS HEOECHBIX TeJl, SBOJIOIUU 3BE3M W BceneHHOH; NPOBOIUTH
UCCIIEIOBAaHUE 3aBUCUMOCTEN (DU3NUYECKUX BEIUYUH C UCIIOJIH30BAHUEM

MPSIMBIX U3MEPECHHH, IMPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YIbTAThI
MOJIYYEHHOM 3aBUCUMOCTU (U3MYECKUX BEIUYMH B BHUAE TIpadUKOB C Y4ETOM
a0COJIFOTHBIX MOTPEIIHOCTEN U3MEPEHUH, J1eJIaTh BBIBOJIBI 110 pe3ysibTaTaM

UCCJIEIOBAHUS; MPOBOANTH KOCBEHHBIE HM3MEPEHUS] (PU3MYECKHX BEIWYHUH, MPU ITOM
BbIOMpATh ONTUMAJIbHBIN METO U3MEPEHUS, OLIEHUBATh A0COIIOTHBIE U OTHOCUTEILHBIC
NOTPEIIHOCTA MPSAMBIX U KOCBEHHBIX W3MEPEHMI; MPOBOAUTH OMNBITHI MO IMPOBEPKE
NPEIJIOKEHHON TUIOTE3bI: TUIAHUPOBATH SKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATIbHYIO
YCTAaHOBKY, aHAJIM3UPOBAaTh IIOJYYEHHBIE pE3yJbTaTbl W JelaTh BBIBOA O CTaTyce
NPEIJI0KEHHON TUIIOTE3bI; OMUCHIBATH METO/IbI MOJIYYEHHUS! HAYYHBIX ACTPOHOMUYECKUX
3HaHUW; cOOJIIOJIaTh NpaBUiia OE30MACHOTO TpyAa MPU MPOBEIECHUU HCCIIECJOBAaHUN B
pamMKax Y4YeOHOro OHKCIEPUMEHTa, MpakTUKymMa M Y4eOHO-UCCIENOBATENbCKOH U
IPOEKTHOM JIESITEIbHOCTH C  KCIOJB30BAHMEM HW3MEPUTEIBHBIX YCTPOWCTB U
71a00paTOpHOTO 0OOPYIOBAHMSI; PEIIaTh PACUETHBIE 3a/1a4M C SIBHO 33JJaHHOW M HESBHO
3alaHHON  (DU3MUYECKOM MOJENbl0: Ha OCHOBAaHMM aHaliM3a YCJIOBHUS BBIOMpATH
buznueckue MOJeNH, OTBEYAIoIIMe TPeOOBaHUSAM 3a7aud, HPUMEHSITh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTyJaThl (PU3MUYECKHX TEOpPUIl MpPU HUCHOJIB30BAHUU
MaTEMaTUYECKUX METOJIOB pEeIlIeHUs 3aJad, NPOBOJUTH pPACUEThl HAa OCHOBaHUU
UMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METObI PELICHUS
C yu€TOM TOJY4YEHHBIX pPE3yJbTaTOB; pelIaTh KayeCTBEHHbIE 3aJlauM, TpeOyroune
IPUMEHEHUs 3HAaHUM U3 pa3HbIX pa3lieloB Kypca (pU3MKH, a TaKKe UHTErpalluy 3HAHUN
U3 JpYrHMX NpPEeIMETOB €CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
LENOYKY pACCYXJIEHUH ¢ ONOpOM Ha M3yYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTU U
(¢usznyeckue SBIECHUS; MCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA i OOBSICHEHHUS
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OCHOBHBIX MPHUHIIUAIIOB Pa0OTHl U3MEPHUTEIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B O0BSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJOTMH; aHaJu3UpOBaThb U  OLEHUBAThb IOCJIEACTBUS  OBITOBOM U
IPOM3BOJCTBEHHON JESTEIbHOCTH YEJIOBEKA, CBA3aHHOU ¢ (PU3MUECKUMHU IIPOLECCaMH,
C TMO3UMUMH DKOJIOIMYECKOW O€30MacHOCTH, MPEACTAaBICHUNA O pauUuOHAIBHOM
IPUPOJIONIOIB30BAaHUM, a TaKXKE pPAa3yMHOM HCIHOJB30BAaHUU JOCTHKEHUM HAyKH MU
TEXHOJOTHH JUJIsI JaJdbHEHMIIEro pa3BUTHS YEJIOBEUECKOTO OOIIECTBA; MPUMEHSThH
pasmuYHbIC CITOCOOBI paboTHI ¢ MHGOpMaNHEeH PU3NIECKOTO
COJIEp)KaHUsl C MCTOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH, TpU
TOM HCIIOJIb30BaTh COBPEMEHHBIE HWH(POPMAIMOHHBIE TEXHOJIOTUN ISl IOMCKAa,
nepepaboOTKM M TOPEeabABICHHUS Yy4eOHOM W HAyYHO-TIOMYJISIPHOW HH(POpPMALIHH,
CTPYKTYpUPOBAHHUA M HHTEpPIpETaluud HH(OpPMALMU, MOJYYEHHOH U3 Ppa3IuyHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOJIYyYaeMyl0 UH(OpPMAIMIO U OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIMXCS 3HAHWHM, TaK W HAa OCHOBE aHaIM3a
UCTOYHUKA MH(POpPMAIMK; TMPOSIBIATh OPraHU3AL[MIOHHBIE W TO3HABATEJbHBIE YMEHMS
CaMOCTOSITEILHOTO
OpuoOpeTeHUs] HOBBIX 3HAHUHW B MPOIECCE  BBIINOJHEHUS  MPOEKTHBIX U
y4eOHOUCCIEeI0BATENbCKUX padOT; padoTaTh B TPYIIE C HMCIOJHEHUEM Ppa3IUYHBIX
COLIMATIBHBIX PpOJIEH, IUIAHUPOBAaTh pabOTy TpYMIbl, PAUUOHAIBLHO PaCHpPENeNATh
JeSTEIbHOCTh B HECTAHIAPTHBIX CUTYaIUsIX, aJleKBaTHO OLEHUBATh BKJIAJ] KaXKJIOTO H3
YYaCTHUKOB TPYIIIHI B PEIICHHE pacCMaTpUBaeMON MPOOIEMBI; MPOSIBISITH MOTHBAIIUIO
K Oyaymiei mpodeccnoHaabHON ASATEILHOCTH
MO CIEIHABHOCTSM (DU3UKO-TEXHUYECKOTO TMPODUIISL.
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10 KVIACC
Haumenosanue
Ne KomuuecTBo OCHOBHBEIE BUJIBI JIEATEIILHOCTH
pa3aenoB U TEM IIporpamMmmHoOe coaepkaHue
/o 4acoB 00yUaronmMXxcs

y4eOHOT0 TIpeaMeTa

Pasznen 1. Hay4Hnblii MeTOA MO3HAHUS PUPOABI
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11

Hayunsiit meTon
IIO3HAHUS IPUPOJIBI

®uznka — pyHIaMeHTaIbHas HAyKa O
npupone. Hayunbiii MeToq no3HaHus

Y METOJIbl UCCIIEIOBAHUS (PU3UIECKIX
SIBJICHUM.

DKCIEPUMEHT U TEOPHUSI B TIPOLIECCE
no3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (pU3HKeE.

Cnioco0bl u3mMepeHus pU3nIecKux
BEJIMYMH (aHAJIOTOBBIE U LIM(PPOBBIE
M3MEPUTEIIbHBIE TPUOOPHI,
KOMITBIOTEPHBIE JATYNKOBBIE CUCTEMBI).
[TorpemHocTn U3MepeHU PU3NUECKUX
BEeTUYMH (a0CONIOTHAS U
OTHOCHUTEIIbHASA).

MopenupoBanue GU3NUECKUX SBICHHUM
U TIPOLIECCOB (MaTepHuaibHas TOUKa,
a0COJIFOTHO TBEPAOE TEJIO, UAcaTbHAs
JKUJIKOCTh, UJICaJIbHBIN I'a3, TOUCUYHBIN
3apsin). ['unoresa. dusnyeckuii 3aKoH,

VYyacTtue B AMCKYyCCUH O POJIU
¢uznueckoil reopun B GOpMUPOBAHUU
MIPEACTABICHUN 0 (PU3UIECKON KapTHHE
MUpa, MecTe (PU3NIECKON KapTUHBI
MUpa B 001LEM psIJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN
O IPUpPOJE.

N3ydeHune NoHATUN «TUIIOTE3a»,
«(puzndeckuii 3aKoH», «pusndeckas
TEOPHUSI».

PaccMmoTpeHue rpaHull TPUMEHUMOCTH
(U3HYECKUX 3aKOHOB.

CpaBHeHMe U3MepeHui GU3NIECKuX
BEJIMYMH MPU MOMOIIY aHAJIOTOBBIX U
IU(POBBIX U3MEPUTENBHBIX IPUOOPOB,
HaIpuMep, MpU U3MEPEHUHN CUIIBI TOKA U
HaIpsHKEHUS B LEMU MOCTOSHHOTO TOKa
IIPU TOMOIIY aHAJIOTOBBIX M HU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB.
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I'paHuObI €T0 IPUMCHHUMOCTH.

dusnyecKas TeOpusl.

Pounb 1 MecTo pusuku B popMUpOBaHUN
COBPEMEHHOW HAYYHON KAPTUHBI MUPA,
B IIPAKTUYECKOMN ACSATENBHOCTHU JHOAEH

OcBoeHne
IIOIPEIIHOCTEN N3MEPEHUM.

OcBoeHne OCHOBHBIX MPUEMOB PaOOTHI
¢ udpoBoii maboparopuei 1o husuke,
HaIrpuMep, MPU U3MEPEHUN HU3UIECKUX
BEJIMYUH TPU TTOMOIIHA KOMITHIOTEPHBIX
JTATYUKOB

CII0co00B OLCHKH

Hroro 1o pazneny

Pasznen 2. Mexanuka
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2.1

Kunematuka

10

Mexanunueckoe BUJKEHUE.
OTHOCHUTENBHOCTH
MEXAHUYECKOTO JIBUKEHUS.

Cucrema otcuéra.

[Ipsmast u oOpaTHas 3a/1a4l MEXaHUKHU.
Pannyc-BexkTop MaTepuaabHON TOUKH,
€ro MPOEKIUU Ha OCH CUCTEMBI
koopauHat. TpaekTopusi.
[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHUE MaTepHaIbHON TOUKH, UX
MIPOECKIUH HA OCH CUCTEMbI KOOPIMHAT.
CrnoxxeHue nepeMeIeHnui U CI0KEHNE
CKOpOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUYKECHUE.
3aBUCHUMOCTh KOOPAHHAT, CKOPOCTH,
YCKOPEHUSI U MyTU MaTepUaTbHON TOUKH
OT BPEMEHH U UX TpaduKHu.

IIpoBeneHnEe KOCBEHHBIX U3MEPEHUI
MTHOBEHHOW CKOPOCTH U YCKOPEHUS
T€JIa, B TOM YUCIIE YCKOPEHUSA
CBOOO/THOTO TaJICHUS, TPOBEJICHHE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3MYECKUMHU BeIMYUHAMU (TIyTH OT
BPEMEHHU NMPU PAaBHOYCKOPEHHOM
JBIKEHUH, TIEPUOJ1a 0OpalieHus
KOHHUYECKOTO MasgTHHKA OT €T0
MapaMeTpPOB) U OMBITOB O MPOBEPKE
MPEUTOKEHHON TUIIOTE3bI TPH
M3y4Y€HUU PAaBHOYCKOPEHHOTO
MPSMOJUHEUHOTO IBUKECHUS,
JBIDKCHHS Teja, OpOIIEHHOTO
TOPU30HTAIBHO, IBUKEHUS TeJIa 10
OKPYKHOCTH C MOCTOSIHHOM 10
MOJIyJII0 CKOpPOCThI0. OnpeneneHue
a0COJIFOTHBIX ¥ OTHOCHUTEJILHBIX
MOTPEIIHOCTEN
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CBobosHOE najieHre. Y CKOpeHHe
CBOOOIHOTO MajieHus. JIBIKeHHE

Tena, OPOIIEHHOTO MO YTJIOM K
TOPU30HTY. 3aBUCUMOCTh KOOP/IUHAT,
CKOPOCTH M YCKOPEHHSI MaTEPUATIbHOU
TOYKH OT BPEMEHU U UX IPaPUKH.
Kpusosmnennoe nBumxenne. [[prmxenue
MaTepUAIbHON TOYKHU IO OKPY>KHOCTH.
YriioBas U TMHEHHAsA CKOPOCTh. [lepuon
¥ 4acToTa oOpaIieHus.

[lenTpocTpeMuTensHOE
(HOpMaJIbHOE), KacaTeJabHOE
(TaHTEeHIIMATIBLHOE) u MOJTHOE

YCKOPEHHE MaTEPUAIBHON TOUKH.
TexHunueckue
TEXHOJIOTUYECKUE MPOLIECCHI:
CIIUJIOMETP, IBMKEHUE CHAPSIIOB,
LIETIHBIE, LIECTEPEHYATHIE U PEMEHHBIE
nepeayu, CKOPOCTHBIC JIUQPTHI

YCTPOMCTBA U

U3MEpeHU PU3NYECKUX BEIUUHH.

OneHka rpaHul] OrpeIHOCTEH.
N3ydenune moaenn cUCTEMBI OTCUETA,
CpaBHEHME IIyTEH, TPACKTOPHH,
CKOPOCTEW JBUKEHUS OJHOTO U TOTO K€
TEJa B pa3HbIX CUCTEMAX OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
VCCJIEIOBAHHUS IBUKECHUN.

PaccmoTpenue IPEAETBHOTO
nepexoAa M U3MEpPEHUE MIHOBEHHOMU
CKOpOCTH. MopenupoBanue
npeoOpa3oBaHus JBHKEHU C
UCIIOJIb30BAaHUEM MEXaHU3MOB,
U3y4eHue

npeoOpa3oBaHus YIIIOBOW CKOPOCTH B
peIyKTOpE.

AHaJIN3 HAIPaBJICHUS] CKOPOCTH MPHU
JBH>KCHUU IO OKPY>KHOCTH.

Pemenune pacy€THbIX 3a/1a4 C SIBHO
3aJIaHHON U HESIBHO 3aJaHHOU
(bU3UYECKOM MOJIEIIBIO C
HCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMy KHHEMATHKH.

Pemenne xadyecTBEHHBIX 3ajad,

TpeOyIOIuUX MPUMEHEHUS
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3HAHUN 0 KMHEMATHKE.

JICUCTBUS CIIUJIOMETPA, LIEMHBIX,

OObscHEHHE YCTpOWCTBA W MPHUHIIMIIA
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niecTep€HYaThIX U PeMEHHBIX TIepead,
CKOPOCTHBIX JTU(DTOB.

OOBbsCHEHNE ABU)KEHUS CHAPSJIOB.
Onpenenenue ycioBui IPUMEHUMOCTH
MoJiesiel PU3NUECKUX Tel U IMPOLIECCOB
(s1BIeHUMI): MaTepUaibHas TOUKa,
PAaBHOYCKOPEHHOE JBUKECHUE,
CBOOOJHOE TaJICHUE.

BrinonHeHnne yueOHbIX 3ajaHU Ha
aHaJnM3 MEXaHUYECKHX MPOLECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX TOJIO)KEHHUI U 3aKOHOB
KUHEMATUKW: OTHOCUTEIBbHOCTD
MEXaHUUYECKOTO JBIKECHMUS,
bopMyIIbl KHHEMATUKA
PAaBHOYCKOPEHHOTO JIBUKEHUS,
npeodpazoBanus ["anumnes nis
CKOPOCTH U NIEPEMEILICHHUS.
Hcnons3zoBanue IT-rexHonorui npu
paboTe C TOMOTHUTEILHBIMU
MCTOYHUKAMU UH(OPMAITH TI0 TeME,
UX KPUTUYECKUU aHAIU3 U OLICHKA
JOCTOBEPHOCTH
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2.2

JlnHamuka

10

[lepBsIii 3ak0H HproTOHA.
HNuepumnanbHbIe CUCTEMBI OTCUETA.
[IpuHumn otHOCUTENBHOCTH [ anuiest.
HeunepunanbHbie CHCTEMBI OTCUETA
(ompenenenue, IpuMephI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
PABHOJICMCTBYIOIIEH CUIT U
Kod(purreHTa TpeHUs CKOJIbKEHUS,
MPOBEICHUE UCCIEN0BAHUS
3aBUCUMOCTEH (PU3UYCCKUX BEITMYMH
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Macca Tena. Cuia.

[IpyHIMD Cyneprio3unuu

cwi1. Bropoii 3aKkoH

Hrerotona mis

MaTepUAIbHON TOYKH.

Tperuit 3axkon HeroTona muis
MaTepUaJIbHBIX TOYECK.

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBUBAJICHTHOCTh TPABUTAILIMOHHON U
WHEPTHOM MACCBI.

Cuna TskecTu. 3aBUCUMOCTD
YCKOPEHHUsI CBOOOTHOTO MaJCHUSI OT
BBICOTHI HaJl MOBEPXHOCTHIO MJIAHETHI U
OT reorpauyecKou MUpPOTHI.
JIBr>keHre HeOECHBIX TeN U UX
CIyTHUKOB. 3akoHbI Kerepa.
IlepBas kocMHUYECKast CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Bec tena, nBuxkyiuerocs ¢
yckopenuem. Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbKEHUS 1
cuia Tpenus nokosi. Koagduunenr
TpeHust. Cuiia CONpOTUBIICHUS PU
JBUKEHUU T€Ja B JKUJKOCTU WJIM rase,
€€ 3aBUCUMOCTb OT CKOPOCTH

(cun yrpyroctu, BO3HUKAIOIIUX B
IPYXKHUHE U PE3UHOBOM 00pasiie, OT
ux aedopmaliii) U ONBITOB IO
MIPOBEPKE MPEIIOKECHHON TUIIOTE3BI
IPY W3yYCHHUH JIBIKEHUS OpycKa I10
HAKJIOHHOH TIOCKOCTH, IBYKCHUS
CHUCTEMBI CBSI3aHHBIX Tell, AeOopMaIiu

TeJ.

Onpenenenve  aOCONIOTHBIX U
OTHOCUTEJIBHBIX  MOrPEIIHOCTEN
U3MEPEHUN (u3nUecKux
BEJIMYMH.

OneHka rpaHul NOTPEIIHOCTEN.
UccnenoBanue ABMKEHUS] CUCTEMBI
TEJ, CBI3aHHBIX HUTHIO, ICPEKUHYTON
yepe3 JETKui OJI0K, NBIKEHHs OpycKa
10 HAKJIOHHOM TIOCKOCTHU

C IepeMeHHBIM Kod(purmeHTOM
TpPEeHUS, IBMKCHUS TPy3a Ha Baly C
TpeHueM. HabmoneHrne TBIKEHUS TeTl
B MHEPITUATBHBIX M HCMHEPIIHATbHBIX
cucTeMax oTcuéTa, Hampumep, KaueHus
JBYX MUJIUHIPOB WUJTU IIIAPOB PA3HOM
MacCChl C OJJMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIHLHO HEMHEPIIHMATLHON
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OTHOCHUTEJIBHOTO ABHYKCHMUS.
JlaBieHue.

['mapocraTrdeckoe TaBCHHUE.
Cuia Apxumerna.

TexHuueckue yCcTponcTna

CHUCTEMBI OTCUETA.

N3ydenue 1ieHTpoOESKHBIX MEXaHU3MOB.
CpaBHeHUE CUIT TPEHUS MMOKOsI, KaYEHUS
1 CKOJIbKCHHS.
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)41 TCXHOJIOTHYCCKUC
IIPOLCCCHI: IIOAIINITHUKH,
JABHXKCHHC HNCKYCCTBCHHBIX
CIIYTHHUKOB

Pemenue pacu€rHbixX 3a1a4 ¢ ABHO
3aJJaHHOM U HESABHO 3aJITAaHHOU
buznyecKoil MOAEIBIO

C HMCMOJIb30BaHUEM OCHOBHBIX

3aKOHOB U (POpMYJT KHHEMATHUKHU U
JTUHaMHUKU. Perienne KkauecTBEHHbIX
3a/1a4, TPEOYIOIUX TPUMEHEHHUS
3HAHUM MO0 KUHEMATHKE U JUHAMUKE.
OOBsiCHEHHE YCTPOMCTBA M MPHUHIIMIIA
JEUCTBUS TTOAIITUITHUKOB.

OOBsicHEHUE ABMKCHHS MCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue yciaoBui
MPUMEHUMOCTH MOJIeJIel (PU3NIECKUX
TeJI ¥ TIPOIICCCOB (SIBJICHHM ):
VHEpLMAJIbHAs CUCTEMA OTCUETA,
MaTepHuasibHasi TOYKa, aOCOJIIOTHO
ynpyras nedopmariusi. Beimognenue
y4eOHBIX 3a/IaHUI Ha aHaJIU3
MEXaHUYECKHUX MPOIECCOB (SBJICHUI) C
HCTI0JIb30BaHUEM OCHOBHBIX
MOJIO’KEHHUM M 3aKOHOB TMHAMUKU: TPU
3akoHa HeroTOHA, TpUHIIHAT
OTHOCHUTEJIBbHOCTH | anuies, 3aKoH
BCEMUPHOTO TsATOoTeHUs. PaboTa B
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rpynmnax npu 006CykXIeHUU BOTIPOCOB
MEXKTPEAMETHOTO XapaKkTepa
(Hampumep, o TeMe «JIBrkeHne B
IPUPOJIC»)
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2.3

Cratuka TBEpAOTO
TeIa

AGCOIOTHO TBEPOE TETIO.
[TocTymarensHOE M BpalaTeabHOE
JNBUKEHHE TBEPOTO Tena. MoMeHT
CHUJIBI OTHOCUTEILHO OCH BpaICHHUS.
IIneqo cuibl. CnoxkeHue Cuil,
MPUJIOKECHHBIX K TBEPAOMY TEy.

I_[CHTp TAXKCCTHU TCIIA.

YcnoBus PaBHOBCCHA TBépI[OFO TCJIA.

YcToiunBoe, HEYCTOMYUBOE,
0e3pa3InyHOe PaBHOBECHE.
TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
KPOHILTENH, CTPOUTEIIbHBIN KpPaH,
peléeryarsle KOHCTPYKIUN

IIpoBeneHne nccnenoBaHus yCIOBUI
paBHOBECHUS TBEPIOTO TeJIa, UMEIOIETO
OCh BpalIEHUs; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB U PACU€T CUJT yIIPYTOCTH;
M3yUYEHHE YCTOMYMBOCTH TBEPAOTO
TeJa, UMEIONIETO IJIONIA/b OMOPHI.
Pemienue pacu€THBIX 3a/1a4 C SBHO
3aJJaHHOU U HESBHO 33/IaHHOM
(bu3YEeCKON MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ CTaTHKHU.

Pemienne kauecTBEHHBIX 3ajady,

TpeOyIOIUX NPUMEHEHUS

3HAHUM IO CTaTHKE.

OOBsICHEHHE YCTPONCTBA M TIPUHITUIIOB
JIEVUCTBUS KPOHIITEWHA, CTPOUTEIIHBHOTO
KpaHa, peETYaThIX KOHCTPYKIIHM.
OrnpeneneHue ycaoBUM TPUMEHUMOCTH
Moienel (U3nIecKuX Tell: abCOTOTHO
TBEPIIOE TENO.

BrinmonHenne yueOHbIX 3ajaHU Ha
aHAJIN3 MEXAHUYECKUX ITPOIIECCOB
(s1BJIEHU) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIOKEHUH 1 3aKOHOB
CTaTHKH: YCIOBUS PABHOBECUS
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TBEPAOTO TeJla
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2.4

3aKOHBI COXpPAaHCHHA B
MCXaHHKC

10

NmMnynee MaTepuanbHON TOUYKH,
CHCTEMBI MAaTEPUAJIbHBIX TOYEK. L{eHTp
MacC CUCTEMBI MaTEPUAJIbHBIX TOYEK.
Teopema o IBMKEHUU LIEHTPA Macc.
NMnynbe CUIlbl 1 U3MEHEHHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUSI UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

MoMeHT uMnysibca MaTepUaJIbHOU
To4kHU. [Ipencrasienne o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
TTOJISIX.

PaboTa cuiibl Ha MaJIOM U HA KOHEYHOM
nepemMetennu. I'paduueckoe
IpPeICTaBIeHUE PAOOTHI CHIIBI.
MOIIHOCTH CHUJIBI.

Kunernueckast sHeprus MatepuaibHON
To4KH. Teopema 006 U3MECHEHUHN
KUHETHUYECKOW SJHEPTUU MAaTEPUATIbHOU
TOYKH.

[ToTeHnMaNbHBIE K HEMOTEHIIUATILHBIE
cunsl. [loTeHIManbHas SHEPTrusl.
[TorenuuanbHasg SHEPTUS YIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[ToTeHuManbHast SHEPTrUs TENa B

[IpoBeneHre KOCBEHHBIX U3MEPEHUIN
UMITYJIbCA TeJla, KWHETUYECKOU U
ITOTEHIUAJIBHOW DHEPIUU Tea,
MOIIHOCTH CHUJIbI; IPOBEJACHUE ONBITOB
10 IPOBEPKE MPETI0KEHHOM
TUINIOTE3bI TPU U3YYEHUU
PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKCHUS U B3aUMOJICHCTBUS TE.
Omnpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MEPEeHUM (PU3NYECKUX BETUUHH.
OneHKa rpaHull MOTPENTHOCTEM.
IIpoBeneHne 3KCrIepuMeEHTa 1o
CPaBHEHMIO U3MEHEHHUS UMITYJIhCa
TeJla C UMITYJIbCOM CHJIbI, U3MEHEHUS
MOTEHIUAIBHOW SHEPTUU MPYKUHBI C
paboTOM CHIIBI TPEHHS.

HccnenoBanre cCOXpaHEHHs UMITYJIbCa
MIpU yIPYroM B3aUMOJICHCTBUH,
COXpaHEHUS YHEPTUU TIPU CBOOOTHOM
MaJICHUM.

Omnpenenenne paObOTHI CUITBI TPEHUST TIPH
JBUKEHUU TEJA 10 HAKIOHHOMU
IIJIOCKOCTH.

HabGmaronenue 51 o0BsICHEHHE
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OJHOPOJHOM I'PaBUTALIMOHHOM IIOJIC.
[loreHnmanpHas OHCPIrusA TCja

PEAKTUBHOIO JIBUYKECHMUS.
Pemenune pacu€THbIX 3a/1a4 C SIBHO
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B IPAaBUTALIMOHHOM I10JIE OJHOPOIHOIO
niapa (BHyTpH U BHE 11apa).

BTropas kocMuueckasi CKOpOCTb.

Tpertbst kocmuueckast ckopoctb. CBs3b
pabOThl HEMOTEHLIUATIBHBIX CUIT C
M3MEHEHHEM MEXaHUYECKOU YJHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPaHEHHUS
MEXaHHYECKON YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
Ypasuenue bepryium i uaeanbHOU
JKAJKOCTH KaK CJIEICTBUE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuyeckue ycTporucTsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: IBUKEHUE
pakKeT, BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, TUPOCKOII, (PUTYPHOE KaTaHUE
Ha KOHbKax

3aIaHHOM U HESIBHO 3aJaHHOM
buznyecKoil MOAEIBIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMYJT MEXaHUKH.

Pemenne kauecTBEHHBIX 3ajad,
TpeOyIOIUX NPUMEHEHUS
3HaHUM 110 MEXaHUKE.

OObscHEHNE TPUHLIUIIOB 1EUCTBUSA
BOJIOMETA, KONEPA, MPYKUHHOTO
NUCTOJeTa, Thpockomna. OO0bsICHEHNE
JBUKEHUS PaKeT, (PUTypHOTO KAaTaHUS
Ha KOHbKax. Onpenenenue ycinoBun
IPUMEHUMOCTH MOJieNiel PU3NYECKUX
TE€J U MPOILIECCOB (SIBICHUI):
a0COJIFOTHO yIpyTroe v abCOOTHO
HEYNpPyroe CTOJIKHOBEHHUS.
BrimonHenne yueOHbIX 3aaHUl Ha
aHaJIU3 MEXaHUYECKUX MPOLECCOB
(sIBJI€HMI) C UCTIOIB30BAHUEM 3aKOHOB
COXPAHEHUS B MEXAHUKE: 3aKOHBI
COXpaHEHUs UMITyJIbCca U
MEXaHUYECKOM dHEPTuH, CBSI3b PadOTHI
CUJIBI C UBMEHEHHEM MEXaHUUYECKOU
SHEPTUHU Tena.
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Hcnonp3oBanne IT-rexnonornii npu

pabote Cc JOTIOJIHUTEIIbHBIMU
UCTOYHUKAMU  HHOpMALUU  TO
TEME,
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UX KPUTUYECKUM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

Wroro no pazaeny 35

Paznen 3. MoJgiekyasipHasi Qu3nKa U TEPMOJANHAMHUKA
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3.1

OcHOBBI
MOJICKYJISIPHOKUHETHYECKOU
TEOPUHU

15

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOpUU
(MKT), ux onpITHO€ 00OCHOBaHUE.
Huddysus. bpoyHosckoe

JBIDKEHUE. XapaKTep JBHXKCHUS U
B3aMMOJICUCTBHS YaCTHUIl BEIIIECTBA.
Mopenu cTpoeHus ra3os,

KUIKOCTEH M TBEPIBIX TS U
00BbsSICHEHHE CBOMCTB BEIllECTBA Ha
OCHOBE 3TUX Mozenen. Macca u
pa3Mepbl MOJIEKYJT (aTOMOB).
KonunuectBo BemecTna.

[TocrosinHas ABoraapo.

TeroBoe paBHOBecue. Temreparypa
u criocoObl €€ u3mepenus. [1lkana
temneparyp Llenbcuss. Moaenb
UJICaTLHOTO Ta3a B MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU: YACTUIIBI raza
JIBIKYTCS] XaOTHICCKU U HE
B3aUMOJICHCTBYIOT APYT C APYTOM.
['a30BbIC 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.
AlGcomoTHass Temmeparypa (IIkana
temneparyp  KenbBuna). 3aKoH
JlaneToHa.

[IpoBeneHne n3mMepeHnil napaMeTpoB
rasa, MpoOBEJICHUE UCCIIEIOBAHUIN
3aBUCUMOCTEN (PU3HUECKUX BEIUYUH
Y OMBITOB MO MPOBEPKE
IIPEIOKEHHON TUITOTE3BI IIPU
U3YYEHUHU YCTaHOBJIEHUS TEMIOBOIO
PaBHOBECHSI U U30IIPOLIECCOB B ras3ax.
Onpenenenre aOCOMIOTHBIX U
OTHOCUTEJBHBIX MOTPEITHOCTEN
U3MEpPEHUN (PU3NYECKUX BEIUYHH.
Onenka rpaHull NOTPEITHOCTEN.
DKCIepUMEHTaIbHAs TPOBEPKA
YPaBHEHHS COCTOSIHUS UI€aTTbHOTO
raza. I3yuenue moaenen: 1BUKECHUS
YacTHI]| BEUIECTBA, OPOYHOBCKOTO
nBrokeHust. onbita [lITepHa,
KPUCTAUIMYECKUX PELIETOK.
Pemienue pacu€THbIX 3a/1a4 C IBHO
3aJJaHHOW U HESBHO 33a/1aHHOU
(bU3UUECKO MOJIENBIO C
UCII0JIb30BAaHUEM OCHOBHBIX
3aKOHOB M (OPMYJT MOJIEKYISPHOU
¢buszuku. PereHue KadueCTBEHHBIX
3ajad,
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N3onpoueccsl B UACAIBHOM Ta3e ¢
MOCTOSTHHBIM KOJINYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
M30MIPOIIECCOB: U30TEPMA, NU30X0Pa,
n3obapa.

CBs3pb MEXIy [aBJICHHEM M CpegHEH
KUHETUYECKOU SHEPTUEU
MOCTYNaTEIbLHOTO TEIJIOBOTO
JBYDKCHUST MOJIEKYJ UACaTbHOTO ra3a
(ocHOBHOE ypaBHEHUE
MOJIEKYISIPHOKUHETUYECKON TEOPHUH
UJICATHbHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl
TEPMOJNHAMUYECKON CUCTEMBI CO
CpeIHEW KHHETUYECKON SHEPTUEH
MOCTYNAaTEIbHOTO TEIIOBOTO
JBMKCHUS €€ YaCTHLI.

TexHunueckue
TEXHOJIOTUYECKHUE MPOLIECCHI:
TepMOMETp, OapOMETP, MOTYUECHUE
HAaHOMAaTEePUAJIOB

YCTpPOMCTBA 151

TpeOYIOMMUX MPUMEHEHHUS 3HAHUH 110
MOJIEKYJISIpHOU (pu3mKe.

OObsicHEeHUE yCTPOICTBA M MPUHIIUTIA
JICHCTBHS TEpMOMETpa, bapoMeTpa.
OObsicHEeHUE TTOJTYyYCHUS
HaHOMAaTEpHAaJIOB.

Onpenenenue yCJIOBUI
OPUMEHUMOCTH Mojiene (pru3nuecKux
TEJl W TMPOIECCOB (SIBJICHUI): Mojeneit
rasa, KUIKOCTH W TBEPAOrO
(KpHUCTaJUIMYECKOT0) TeJa, UACATbHOTO
rasa.

BrimonHenne yueOHbIX 3aaHUl Ha
aHaJIU3 TEIIOBBIX MPOLECCOB (SIBICHMI)
C MCIOJIb30BaHUEM OCHOBHBIX
nonoxkeuuit MKT u 3akoHOB
MOJIEKYJIIPHOM (PU3UKU: CBA3b
JTABJICHUS UACAIIBHOTO ra3a CO CPEIHEN
KMHETUYECKOU DHEPTUEN TEIIIOBOTO
JIBUKCHUSI M KOHLICHTPALIUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA
CO CpeHEU KMHETUYECKOW dSHEPTUEH
TEILUIOBOTO JBMXKCHUS €TI0 YaCTHII,
CBSI3b JIABJICHUS MJCaJbHOTIO ra3a C
KOHIEHTPALIMEN MOJIEKYJ U €r0
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TEMIIEPATYPOH, YPABHEHUE
MenpaeneeBa—Kitanenpona
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3.2

TepmoaunamMuka.

TermoBrie MAILIMHBI

20

Tepmoaunamuueckas (T]1) cucrema.
3alaHye BHEIIHUX YCIOBUU IS
TEPMOJIMHAMHYECKOU CHUCTEMBI.
BHeninue u BHyTpEeHHHE NapamMeTPhI.
[TapameTpbl TEpMOAMHAMUYECKOM
CUCTEMBI KaK CpEJJHUE 3HAUEHUS
BEJIMYMH, OIIMCHIBAOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hauano TepMoIHHAMUKH.
Camonpon3BoibpHas penakcanus
TEPMOJIMHAMHYECKOU CUCTEMBI K
TEIJIOBOMY paBHOBECUIO. Mojenb
UJICATLHOTO ra3a B TEPMOJIUHAMUKE —
CUCTEMA YPAaBHEHMII: ypaBHEHUE
MenneneeBa—KnaneiipoHa n
BBIPAKEHUE ISl BHYTPEHHEN SHEPTUU.
VY ci10BUSI MNPUMEHUMOCTHU 3TOW MOJICIIN:
HU3Kasi KOHLUEHTPAIUs YaCTHII, BBICOKHE
TeMIeparypsl. Beipaxkenue aiis
BHYTPEHHEN 3HEPIUHU OJJHOATOMHOIO
uaeanbHOro raza. Ksasucrarnueckue u
HECTAaTUYECKUE MTPOLIECCHI.
OneMeHTapHasi  pabora B
TEPMOJIMHAaMHKE. Bpruncienue
paboThI 1o rpaduKy mporecca

N3mepenue yaenpHON TEeIoEMKOCTH
Pa3HBIX BEIIECTB, UX CPABHEHUE,
MPOBEICHNE UCCIEAOBAHUN
3aBUCUMOCTEHN (PU3MUECKUX BETUYUH U
OTIBITOB T10 MPOBEPKE MPEIITI0KEHHON
TUIIOTE3bI TPU U3YUYEHUH MPOIIECCOB
TeI1I000MeHa 1 aIuadaTHOTO
nporiecca. OnpeneneHrue abCoMOTHBIX
Y OTHOCUTEIBHBIX MOTPENTHOCTEN
U3MEPEeHUM (PU3NYECKUX BETUUHH.
OneHka rpaHul] NOTPEUIHOCTEN.
N3ydenune B3auMOCBSI3U SHEPTUU
MEKMOJICKYJIIPHOTO B3aUMOICUCTBUS
Y TeMIEePATyPhl KUTICHUS KUIKOCTEH.
N3ydyeHue TennoBbIX ABUTATENEN C
HCIIOJIb30BaHUEM KOMITbIOTEPHBIX
MO/IEJIEH.

Uccnenosanue pazHbIx cCioco00B
M3MEHEHUS BHYTPEHHEU SHEPTUHU.
Pemrenue pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOW W HESBHO 33/IaHHOM
(hU3UISCKOM MOJICIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYIT MOJICKYJISIPHOM

(GU3UKHA ¥ TEPMOIUHAMUKH.
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Pemenue Ka4yeCTBCHHBIX
TpeOYyIONIUX TPUMCHEHUS 3HAHUHN

3aja4,
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Ha pV-nuarpamme.

Temnonepenaya kak cnocod N3MEHEHUS
BHYTPEHHEW SHEPTrUn
TEPMOJIMHAMHYECKOU CUCTEMBbI 0€3
coBepieHus padotel. Konsekius,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.
KonnuectBo TemioTel. TemioéMKOCTh
TeJa. Y IeNbHas U MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. Y paBHEHUE
Maitepa. Y aenpHas TEIUIOTAa CTOPAHUS
TOIUIMBA. Pacy€r Kom4uecTBa TEMIOThI
npu temionepenaye. [lonstue 06
aguabaTHOM Tporiecce. [lepBbIii 3aK0H
TEPMOJAVMHAMUKHU. BHYTpEHHSISI SJHEPTUSL.
KonudecTBo TemaoTsl 1 paboTa Kak
MEpbI U3MEHEHUSI BHYTPEHHEN SHEPTUH
TEPMOJIMHAMUYECKON cUCTEMBI. BTOpOu
3aKOH TEPMOJAUHAMUKH JJIsI
PaBHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHO€ PAaBHOBECHOE COCTOSIHUE
TEPMOJIMHAMUYECKON CUCTEMBI
MPOXOJIUT €TUHCTBEHHAS afiadara.
AOcomoTHas TeMIieparypa.

BTopoii 3aKk0H TEpMOJIUHAMUKHU

JUIS. HEPAaBHOBECHBIX ITPOLIECCOB:

M0 MOJICKYJISIPHOM (pU3UKE U
TEPMOJANMHAMHUKE.

OObsicHEeHUE yCTPOICTBA M MPUHIIUTIA
JEHUCTBUS XOJIOAUIBHUKA,
KOHJMIIMOHEPA, TU3EIBHOTO U
KapOIOpaTOPHOTO JIBUTATEINICH, ITApOBOU
TypOUHBI.

OObsicHEHHE TIOJYYEHHS] CBEPXHU3ZKUX
TEMITepaTyp, YTHIH3AIUN «TETUIOBBIX)
OTXOJIOB C HCITOJIb30BAHUEM TEIJIOBOTO

Hacoca, YTUIH3ALUU
OMOOpPraHMYECKOr0  TOIUIMBA  JUJIA
BBIPAOOTKHU «TETUIOBOW» 151
AJIEKTPOIHEPTUH.

BrinoniHeHne yueOHbIX 3ajaHU Ha
aHaJiu3 TEIUIOBBIX MPOLIECCOB
(SIBJIEHUI) C UCTIONB30BAaHUEM
OCHOBHBIX MoJiokeHut MKT u
3aKOHOB MOJIEKYJISIPHOU (PU3UKH U
TEPMOJIMHAMMKH: TIEPBBIM 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHECHUS
SHEPIUM B TEIUIOBBIX Mpolieccax.
Hcnons3oBanue IT-rexHosnorui npu
paboTe C TOMOTHUTEILHBIMU
MCTOYHUKAMHU WH(POpMAILINU TI0 TEME,
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HEBO3MOXHO MepeaaTh TEMIOTY

UX KPUTUYECKUM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.
AHanu3 U OllEHKA MMOCIEACTBUN
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oT OoJiee XOJIOAHOIO Tena K 0ojiee
HarpeToMy 0e3 KOMIIEHCAIlUN
(Knaysuyc). HeobpatumocThb
MIPUPOTHBIX TIPOIIECCOB.

[TpyHIMIIBI TEHCTBUS TETJIOBBIX MAIIIUH.
KII.

MakcumanbHoe 3HaueHue KIIJI.

[ukn KapHo.

DKOJIOTHYECKHUE ACTIEKTHI
UCIIOJIb30BAHUS TEIUIOBBIX JIBUTATEIEH.
TeruioBoe 3arps3HEHUE OKPYKAIOIIEH
Cpensl.

TexHuyeckue ycTporcTa u
TEXHOJIOTHYECKHE MPOLIECCHI:
XOJIOIUIIbHUK, KOHJTULIUOHED,
JU3EIbHBIN 1 KapOIOpaTOpHbBIN
JIBUTATEIH, MapoBasi TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEPaTyp,
YTHJIN3ALUs «TEIIOBBIX» OTXO/0B C
UCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA,
yTHIU3auUs OMOOPTaHUYECKOTO
TOILTUBA JJIs1 BEIPAOOTKH «TETIOBOM»
U DJIEKTPOIHEPTUU

WCIIOJIb30BaHUs TEIUIOBBIX ABUTATEIEH
Y TE€IUIOBOTO 3arpsi3HEHUS
OKPYXarOUIEH CPelIbl C MO3ULINI
HKOJIOTUYECKOM 0€30MacHOCTH;
MPEJICTABICHUN O PAllMOHATIBHOM
MIPUPOIOTIOIB30BaHNUH (B MPOIIECCe
ITOJITOTOBKH COOOIIEHUH, BEITTOJTHCHHUI
IPYNIIOBBIX TPOEKTOB)
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3.3

ArperatHbie
COCTOSIHHS BEIECTBA.
da30BbIE MTEPEXOIbI

14

[TapooOpa3zoBanue u
KoHneHcanus.  Mcnmapenme m
KWIIEHWE.  YJenpHas  TeIuIoTa
napooOpa3oBaHMUsl.

HaCBIHleHHLIG N HCHACBIIICHHBIC ITIAPbI.

HaOmronenne cBOMCTB HACKHIIEHHBIX
apoB., MaJIBIX nebopMmarui,
MPOBEJICHUE KOCBEHHBIX U3MEPEHHIM
YACTBbHOW  TEIUIOTHI  IUIABJICHHS
JbJ1a,
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KauecTBeHHas 3aBUCUMOCTD
MJIOTHOCTH Y 1aBJICHUSI HACBIIIEHHOTO
napa oT TeMIepaTyphl, UX
HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIrepaTypbl KUTIEHUSI OT JIaBJICHUS B
YKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOMIOTHAS U
OTHOCHTEJIbHAS BIIAXKHOCTh. TBEpIOE
teno. Kpucrannuueckue u amopdubie
Tena. AHU30TPOIHS CBOMCTB
KpuctaiuioB. [lmaBienue n
KpUcTaJUTM3anus. Y IeJIbHas TeIioTa
riaBiaeHus. Cyomumanus.
Hedopmariiu TBEpIOTO TENA.
Pactsxenue u cxxatue. Casur. Monynb
FOnra. Ilpenen ynpyrux aedopmanui.
TermioBoe pacliMpeHne KUIKOCTEN U
TBEPJBIX TEJ, 00BEMHOE U JIMHEHHOE
pacummpeHue. AHFapMOHU3M TEIIOBBIX
KOJICOaHMI YaCTHUIl BEIECTBA KaK
MPUYMHA TEIJIOBOTO PACUIUPEHUS TEI
(Ha KaYeCTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEpTUH B (Pa30BHIX
nepexo/iax.

a0COMIOTHOM BJIQKHOCTH
BO3/1yXa, koa(durmenta
MTOBEPXHOCTHOTO HATSDKCHUS,

Moy FOnra.

N3ydeHne 3aKkOHOMEPHOCTEN UCTIapeHUs
1 KUTICHUS KUJIKOCTEH, B TOM YHCIIe
KUIICHUS TIPY MMOHMKEHHOM J1aBJICHUH,
HarpeBaHusl U TJIaBJICHUS
KPUCTAJJTNYECKOTO BEIIECTRA,
KaNWUISIPHBIX SIBJICHUM, CMAYMBaHMUS.
[IpoBeneHue ONbITOB ¢ MBUILHBIMU
MIEHKAMH.

HUccnenoBanue moaenu
HEHBbIOTOHOBCKOM >KHUJKOCTH.
Pemenue pacy€THbIX 3a/1a4 C SIBHO
3aJITaHHOW ¥ HESIBHO 3aJIaHHOU
(bU3UYECKON MOJIETBIO

C MCII0JIb30BaHMEM OCHOBHBIX 3aKOHOB
1 GOpMYyIT MOJIEKYIISIPHOU (DU3UKU U
TEPMOUHAMUKH.

Pemenne kauecTBEeHHBIX 3a/a4,
TpeOYIOMNX MPUMEHEHUS 3HAHUH 110
MOJIEKYJISIPHOU QU3UKeE U
TEPMOUHAMUKE.

OOBsICHECHHE OCHOBHBIX ITPUHIIUIIOB
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VYpaBHeHue TerIoBoro OanaHca.
[ToBepxXHOCTHOE HATSHKEHHE.
KoaddunreHT noBepXHOCTHOTO

CTpPOCHUS HKUJKIX KPUCTAILJIOB,
NOJIy4EeHUS COBPEMEHHBIX
MatepuasioB. OrnpezesieHne YCIOBHM
MPUMEHUMOCTH
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HaTsDKeHUs. KanuiisspHbie sIBIICHUS.
JlaBieHue moa UCKPUBIEHHOM
MMOBEPXHOCTHIO KUJKOCTH.

®opmyna Jlamtaca.  TexHuueckue
YCTPOWCTBA M TEXHOJIOTUYECKHE
MPOLECCHl:  JKUJAKAE  KPUCTaJUIBI,

COBPCMCHHBIC MAaTCPHAJIbI

Mojenel (PU3NYECKUX TeJl U MPOIECCOB
(sBJICHUI): MOJIENICH Ta3a, )KUJAKOCTH U
TBEPAOTO (KPUCTAINIMUECKOTO) Tea,
HUAcaIbHOIO Iasa.

BelnonHeHne y4yeOHbIX 3aJaHuil Ha
aHaJIU3 TEIUIOBBIX IPOIIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OoCHOBHBIX noJjioxennit MKT u
3aKOHOB MOJIEKYJISIPHOUM (PU3UKU U
TEPMOJMHAMUKU: CBSI3b JaBJICHUS
UJICAIBHOTO Ia3a ¢ KOHLEHTpauuen
MOJIEKYJI M €r0 TEMIIEpaTypoil,
ypaBHeHne MeHneneeBa—Knaneiipona,
MIEPBBIN 3aKOH TEPMOJUHAMUKH.
PaboTa B rpynnax mpu o0CyxJ1eHUN
BOIIPOCOB MEKIIPEAMETHOTO XapakTepa
(manpumep, o Teme «TermoodmMeH B
KUBOU MPUPOEY)

Htoro no pasneny

49

Paznen 4. DaekTpoauHaMHUKa
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4.1

DIEKTPUYECKOE TOJIe

24

DneKTpu3anus Tel U €€ NposBICHUSI.
DIeKTpuuecKkuii 3apsia. JIBa Buaa
3JIEKTPUYECKUX 3apsiaoB. [[poBOIHYKH,
JTABJICKTPUKU U TTOJTYITPOBOJHUKH.
DJIEMEHTapPHBIN NEKTPUUECKUHN 3apsi/l.
3aKOH COXpaHEHUS ANEKTPUUECKOTO
3apsa.

IIpoBeneHrEe KOCBEHHBIX U3MEPEHUN U
OIIBITOB I10 IIPOBEPKE MPEII0KECHHON
THUIIOTE3BI IIPU U3YUYEHUN
B3aMMOJICUCTBUS 3aPSKEHHBIX TEJL,
3apsiia KOHAEHcaTopa,
IIOCJIEIOBATEILHOIO COCUHEHNUS
KOHJICHCATOPOB.
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BzaumopericTue 3apsioB.

Toueunslie 3apsiabl. 3akoH KyioHa.
Onektpuueckoe noje. Ero aelicteue Ha
AIEKTPUUYECKUE 3aPSIbI.

Hanpsik€HHOCTD 31EKTPUYECKOTO MOJISL.
[IpoOHeIit 3apsa. JIunun
HaIPSHKEHHOCTH JIEKTPUYECKOTO TOJIS.

OnHOPOIHOE DINEKTPUUYECKOE TOJIE.
[ToreHunanbHOCTH
AJIEKTPOCTATUYECKOTO TOJISI.

Pa3nocTs moTeHIIMAI0B U

Hanpspkenue. [loTeHnuansHas

SHEPrus 3apsiia B
AIEKTPOCTATUYECKOM IOJIE.

[ToTeHMAaN 3EKTPOCTATUYECKOTO TOJIS.
CBs13b HANPSHKEHHOCTH TOJIS U
Pa3HOCTH NOTEHIUAIOB JJIS
AIEKTPOCTATUYECKOTO TOJIS (KaK
OJTHOPOJTHOTO, TaK M HEOJTHOPOIHOTO).
[TpuHIMI Cynepno3unuu
AJIEKTPUYECKUX T0JIen. [1oe Toueunoro
3apsaa. [lome paBHOMEPHO 3apsKEHHON
ctepsl. [Tose paBHOMEPHO
3apsKEHHOTO 10 00bEMY mapa. [lone
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOMH

Onpenenenue  aOCOMIOTHBIX U
OTHOCUTEJIBHBIX  MOTPEIIHOCTEN
U3MEpEeHun buzruecKux
BEJIMYMH.

OreHka rpaHul] HOTPEIIHOCTEH.
Ha0ntonenue npeBpallieHus SHEPrUu
3apsSYKEHHOTO KOHIEHCATOpa B SHEPTHUIO
U3JIyYEHUs CBETOAMO/Ia, UCCIIETOBAHNE
paspsiia KOHAEHCATOpa Yepe3 pe3ncTop.
N3ydenue 3aBucuMoCTH
BJIEKTPOEMKOCTHU IMIIOCKOTO
KOHJIEHCATOpa OT IUIOIIA U TIJIaCTHH,
pacCTOSAHUS MEXKIYy HUMU U
JTUBJIEKTPUYECKON MPOHUIIAEMOCTH.
N3ydeHne KapTUH JUHUN
HaAMPsHKEHHOCTH AJIEKTPUUECKOTO TOJIs
TOYEYHOTO 3aps/Ja, PABHOMEPHO
3apsOKEHHOM cdepbl, pABHOMEPHO
3apsHKEHHOTO 0 00BEMY 11apa,
PaBHOMEPHO 3apsiKEHHON OECKOHEUHOU
MJIOCKOCTH Y SKBUIIOTEHIIMATBHBIX
ITOBEPXHOCTEM.

Pemienue pacu€THbIX 3a/1a4 € ABHO
3aJIaHHON U HESIBHO 3aJaHHOU
(bU3UYECKON MOJIEIIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
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mIockocTu. KapTvHbl TuHAN
HaIpsKEHHOCTH 3TUX IOJIEN U

OKBHIIOTCHIMAJIbBHBIX HOBCpXHOCTeﬁ.

U popMyI NIeKTpocTaTuku. Perenne
KaueCTBEHHBIX 3aJady,
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[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM
noJie. Y cJI0BHE paBHOBECHS 3apsiIOB.
JIMPIEKTPUKHU B 3JIEKTPOCTATUYECKOM
nosne. Jlusnekrtpuueckas
MPOHUIIAEMOCTD BEILIECTBA.
Konnencarop. D1eKTpoEMKOCTh
KOHJEHCATOpA. DINEKTPOEMKOCTh
IIJIOCKOTO KOHIEHCATOPA.
[TapannenbHOE COETUHEHUE
KoHJeHcaTopoB. [locnenoBaTenbHOE
COEJIMHEHNE KOHJICHCATOPOB.
DHeprus 3apsHKEHHOTO
KOHJEHcaTopa. [[BrmxeHune
3apsHKEHHOM YacTUIBI B OJIHOPOJIHOM
AIEKTPUYECKOM MoJie. TeXxHuYecKue
YCTPOMCTBA U TEXHOJIOTUYECKUE
MPOLIECCHI: ANEKTPOCKOIL,
AIEKTPOMETP, JIEKTPOCTATUUECKAS
3alluTa, 3a3€MJICHUE
ANIEKTPONPUOOPOB, KOHAECHCATOPBI,
reHepaTop

Ban ne I'paada

TpeOYIOIMX TPUMEHEHUS 3HAHUN 10
anekTpocratuke. OObsICHEHHE
YCTPOMCTBA U TIPUHIIUIIA IEUCTBUS
3JIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJICHCAaTOpOB, reHepaTopa Bau ne
I'paada. O6psacHEHHE PAOOTHI
3JIEKTPOCTATUYECKOMN 3aIUTHI,
3a3eMJICHUS JIEKTPOIIPHUOOPOB.
Onpenenenve yciaoBui
MPUMEHUMOCTH MOJIeNIeH (PU3UIECKUX
TEeJI: TOYEUHBIN 3apsij, OJHOPOIHOE
AIEKTPUUYECKOE MOJIE.

BrinosnHenne yuyeOHbIX 3ajaHU Ha
aHaJn3 JIEKTPUYECKUX MTPOLIECCOB
(SIBJIEHUI1) C UCTIOIb30BAaHUEM
OCHOBHBIX MOJIOKEHUH U 3aKOHOB
AJIEKTPOJUHAMUKU: 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH
Kynona, noTeHUIManbHOCTD
AJIEKTPOCTATUYECKOTO TIOJISI, MPUHITUTT
CYyHEPIO3ULINH HJIEKTPUIECKUX
noneu. Ucnons3zoBanue IT-
TEXHOJIOTUH TIpu padboTe ¢
JOTIOJIHUTEIbHBIMU UCTOYHUKAMU
uH(popMaIuu 10 TeMe, UX
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KPUTHYECKUN aHAJIN3 U OLICHKA
JOCTOBEPHOCTH
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4.2

[HocTostHHEBII
AIEKTPUYECKUN TOK

24

Cwuta Toka. ITocTOSSHHBIN TOK.

YcnoBus CylecTBOBaHUS MOCTOSSHHOTO
AIEKTPUYECKOT0 TOKa. VICTOUYHUKH TOKa.
Hanpsxenune U u D/1C €.

3akoH Oma 1151 yyacTKa LeMH.
DIEKTPUUECKOE COIIPOTUBIICHHUE.
3aBUCUMOCTb COIIPOTUBIICHUS
OJIHOPOJIHOTO MPOBOJIHUKA OT €T0
JUTAHBI U TUIOIIAINA TTOTIEPEIHOTO
CEYCHHUs. Y IeTbHOE COTPOTHBIICHNE
BELIECTBA.

[TocnenoBatenbHOE, MapajuieabHOE,
CMEIIaHHOE COEIMHEHNE POBOIHUKOB.
Pacuét pa3BeTBIEHHBIX DIEKTPHUUECKUX
uenei. [Ipasuna Kupxroda.

PaboTa 3nekTpuyeckoro Tokxa.

3akoH JIxoynsa-Jlenua.

MOIIHOCTB ANEKTPUYECKOTO TOKA.
TeruioBasi MOIIHOCTb, BbIJIECNISIEMasl Ha
pe3ucTope.

OJ1C u BHyTpEHHEE CONPOTUBIICHUE
WCTOYHHKA TOKA. 3aKkoH Oma i
MOJIHOW (3aMKHYTOM ) AJIEKTPUUECKOM
uenu. MonHOCTh UICTOYHUKA TOKA.
Kopotkoe 3ambikanne. Konnencarop B

[IpoBeneHne NpsAMbIX U3MEPEHNUN CHJIBI
TOKA U HalpsKEHUS, KOCBEHHBIX
MU3MEPEHUN YAECIBHOTO
conpotusnenus, 3/1C u BHyTpeHHETrO
CONPOTUBJIEHUS UCTOYHUKA TOKA,
MPOBEICHUE UCCIEAOBAHUIN
3aBUCUMOCTEN (PU3HUYECKUX BEJIMYUH U
OMBITOB IO ITPOBEPKE MPEIIIOKEHHON
TUIIOTE3BI [IPU U3YYECHUH LIETIEN
IIOCTOSIHHOT'O TOKA.

Onpenenenue aOCOMIOTHBIX U
OTHOCUTEJIBHBIX OTPEIIHOCTEN
U3MEPEHUI (PU3NYECKUX BETUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yyeHue KOpoTKOro 3aMbIKaHUs
raJIbBAaHUYECKOTO JJIEMEHTA U OLIEHKA
BHYTPEHHETO COMPOTUBIICHHUS.
Peenue pacu€THbIX 3aa4 ¢ IBHO
3aJlaHHOU U HESIBHO 3aJIaHHOM
(hbU3uYECKOM MOJIECIIbIO

C UCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 (OpPMYJ TOCTOSIHHOTO TOKA.
Pemenne kauecTBEHHBIX 3a/1ad4,
TpeOyIOIMMX NPUMEHEHUS 3HAaHUN U
3aKOHOB IIOCTOSIHHOT'O TOKA.
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LOCIIN ITOCTOSAHHOI'O TOKA.

OOBsICHEHHE YCTpPOMCTBA W MPHUHIUIIA
JIEHCTBHS aMIIepMeTpa, BOJIbTMETPA,
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TexHnueckue YCTPOMCTBA
TEXHOJIOTUYECKUE TIPOLIECCHI:
aMIepMeTp, BOJIbTMETP, PEOCTAT,
CUETUMK DJIEKTPUUECKOU SHEPTUU

peocTara, CYETYMKA DIEKTPUIECKON
DHEPIUH.

Brinmonnenne yueOHbIX 3ajaHUN Ha
aHaJu3 JIEKTPUUYECKUX MTPOIIECCOB
(SIBJIEHMIT) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIO)KEHUHN U 3aKOHOB
ANEKTPOAMHAMHUKU: 3aKOHBI OMa st
y4acTKa LEeNu U 1Sl 3aMKHYTOMN
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyna—Jlenua.

PaboTa B rpynmax mpu o0Cyk1eHUn
BOIIPOCOB MEKIIPEIMETHOIO XapaKTepa
(Hanpumep, 1o TeMe «INEKTPUIECKUe
SBJICHUS B IPUPOE)
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4.3

Toxu B pa3aMYHBIX
cpemax

DneKkTpuyecKasi MpoOBOJAUMOCTb
Pa3IUYHBIX BEUIECTB. DJIECKTPOHHAS
MIPOBOJIMMOCTH TBEPABIX METAILIOB.
3aBUCUMOCTH COMPOTHBIICHHS METAIIOB
oT TeMrepaTypbl. CBepXIpPOBOANMOCTbD.
DNEKTPUYECKUN TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTyYKOB.
[TonympoBonuuku. CoOcTBEeHHAs U
IpUMECHAasi TPOBOJIUMOCTh
noJIynipoBOoHUKOB. CBoiCcTBa p-N-
nepexona. [loaynpoBoAHUKOBBIE
prOOPHL.

DNEKTPUYECKUN TOK B IIEKTPOIUTAX.

[IpoBeneHre KOCBEHHBIX U3MEPEHUIN
U HCCJICJOBaHUMN 3aBUCUMOCTEH
MEXIy (pU3NIeCKUMH BeITMYNHAMUA
MIPU U3YUYEHUH MPOIIECCOB
MPOTEKAHUS HIEKTPUUECKOTO TOKA B
MeTajuiax, JIEKTPOIUTAX U
MOJTynpoBOAHUKaAxX. OmnpeneneHue
a0COJIIOTHBIX M OTHOCHTEJIHHBIX
ITOTPEIIHOCTEN N3MEPEHUN
(hU3NYECKUX BEITUYHH.

OrneHKa rpaHull MOTPENTHOCTEM.
HabOmronenue anexTposinsa, u3yuyeHue u
00BSCHEHHE MTPOBOJIUMOCTH
3JIEKTPOJIUTOB, IKCIEPUMEHTAIIBHOE
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DNEeKTPOIUTHYECKAS TUCCOLIUALIMSL.
Onextposn3. 3akonbl apanes
IS IIEKTPOIIH3A.

DJIEKTPUYECKUM TOK B ra3ax.
CamocrosTenbHbIN 1
HECAMOCTOSATENBHBIN pa3psia.
Pa3nuuHbIE TUIBI CAMOCTOSITEIBHOTO
pazpsaa. Momuus. [1nazma.
TexHuyeckue ycTporcTa u
IPaKTUYECKOE IPUMEHEHUE:
razopasps/IHbIC JaMIIbI,
AJIEKTPOHHOIy4eBas TpyOKa,
HOJIyTIPOBOJHUKOBBIE TPUOOPHI: 1O,
TPaH3UCTOp, (POTOIUOM, CBETOUO,
rajibBaHuKa, papuHUPOBAHUE ME]IH,
BBITUTABKA aJTIOMUHMS, SJIEKTPOHHAS
MUKPOCKOIIUS

M3YUYEHHE 3aKOHOB JJIEKTPOJIN3a
®dapanes.

Custue
XapaKTEPUCTUKU THOJA.
CpaBHeHHE MPOBOIUMOCTH METANIOB U
MOJIYITPOBOJJHUKOB.

N3ydenne uCKpoBOro paspsiaa u
IIPOBOJIMMOCTH BO31yXa. Pemenue
pacy€THBIX 3a/7a4 C BHO 3aIaHHON U
HESBHO 3a/1aHHOM (PU3UYECKOM
MOJIEJIBIO C HCIIOJIb30BAaHUEM
3aKOHOMEPHOCTEN MOCTOSHHOTO TOKA B
pa3IM4YHbIX cpenax. Pemenue
KauyeCTBEHHBIX 3a/a4, TPEOYIOLUX
MPUMEHEHUS

3aKOHOMEPHOCTEMN MOCTOSIHHOTO TOKa B
Pa3IMYHBIX Cpe/iax.

OObscHeHUe yCTpONCTBA U MPUHIUIIA
JEUCTBUSA ra30pa3psAHbIX JIAMIL,
ANIEKTPOHHO-TY4YEeBOI TpyOKH,
MOJIyITPOBOJJHUKOBBIX MPUOOPOB: TM0A,
TpaH3ucTopa, PoToaAnO 2, CBETOIMOAA.
OOBsiCHEHHE CYyTH MPOLIECCOB:
raJibBaHUKU, paUHUPOBAHUS MEH,
BBIIUIABKH AJIFOMHUHMS, 3JIEKTPOHHOM

BOJIBT-aMIIEPHOM
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MHUKPOCKOIIUH
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Hroro no paznemny

54

Pasznea S. ®usnyecKuil MPaAaKTUKYM

5.1 | ®uznueckuii 16 Crioco0b1 n3MepeHust PU3NIECKUX IIpoBeeHrEe KOCBEHHBIX U3MEPEHUM,
OPAaKTUKYM BEJIMUYMH C MCIIOJIb30BAHMEM aHAJIOTOBBIX | HMCCIIEOBAHUN 3aBUCUMOCTEM
Y IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB | (PU3MUECKHUX BEIHYUH, POBEPKA
Y KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. | MPEAJIOKEHHBIX TUMOTE3 (BBIOOD U3
AOCOIOTHBIE U OTHOCUTEIILHBIE paboT, ONMCAaHHBIX B TEMATHYECKHUX
MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX | pa3lienax «YUYeHU4YeCKUu
Benu4uH. OLIeHKa IPaHHLL HKCIIEPUMEHT, J1a0OpaTOpPHBIE
MTOTPEIIHOCTEN pabOoThI, MPAKTUKYM)
Hroro no pazneny 16
PeszepBHOE Bpems 10
OBILEE KOJIMYECTBO 170
YACOB 110 ITPOTPAMME
11 KIIACC
HanmenoBanue
Ne KonuuectBo OcHOBHBIE BUBI AEATENBHOCTH
pa3zesoB U TEM [IporpammHoe coaepkanue
/i 4acoB oOyyJaronmxcs

y4eOHOTrO TIpeIMeTa

Paznen 1. daekTrpoauHamMuka
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11

MarsuTHoE 110J1€

14

B3aumMoericTBrE TOCTOSIHHBIX
MAarHUTOB U MPOBOTHUKOB C TOKOM.
MaruautHOoe nosie. Bektop MarautHOU
uHayKIuu. [TpuHuun cynepno3uimu
MAarHATHBIX TTOJIeH. JIMHUM MarHUTHOM
VH]TYKIIUH.

MarnuTtHoe€ 1oJje TpoBOJHUKA C TOKOM
(MpsAMOTO MPOBOJIHUKA, KATYIIIKH U
KpyroBoro Butka). OneIT Ipcreaa.
Cuna Amrniepa, e€ HalpaBJICHHE U
MOJTYJIb.

Cuina JlopeHnua, e€ HalpaBJICHHE U
MOJyJIb. /[BH>KEHME 3apsKEHHON
YacCTHULIBI B OJJHOPOJHOM MarHUTHOM
nosie. Pabota cuiibl JlopeHia.
MaruautHoe oJie B

BemecTse. GeppoOMarHeTKH,
napa- Y JIMaMarHeTHKH.

TexHuueckue YCTpPOMCTBA
TE€XHOJIOTUYECKHE MPOIIECCHI:
MPUMEHEHHUE TTOCTOSIHHBIX MAarHUTOB,

IIpoBeneHME KOCBEHHBIX U3MEPEHUN
cuibel AmIiepa, IpoBeJeHUe
VICCJIEIOBAHMSI 3ABUCUMOCTEN MEXKIY
(pU3NYECKUMU BEIMUMHAMU U OIIBITOB
10 IIPOBEPKE MPETIOKEHHON

TMIOTE3bI IIPU U3YYCHUH IEHCTBUSA
MOCTOSIHHOT'O MAarHUTa Ha PaMKy C
TOKOM, B3aUMOJICHCTBHS IPOBOJIHHUKA

C MarHUTHBIM noJieMm. OnpeniesieHue
a0COJIIOTHBIX U OTHOCUTENIbHBIX
IIOTPEIIHOCTEN N3MEPEHUM

¢uznyeckux BenuuuH. OneHKa rpaHul]
norpemHocten. Mccnenoanue
MarHUTHOTO MOJISl TOCTOSIHHBIX
MarHuTOB, CBOMCTB (peppOMArHeTHKOB.
Onpenenenne YCIIOBUI
OPUMEHUMOCTH MOJENIHA OJJHOPOJHOTO
MarHUTHOTO MOJISI.

OnpeneneHre HanpaBJICHUS HWHIYKLIHAA
MarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM,
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ANIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOJABUTATEND SKOOU, YCKOPUTEIH
AJIIEMEHTAPHBIX YaCTHULL

cuibl Amriepa u cuiel JIopeHua.
N3ydenne kapTUHBI TMHUN UHIYKIIUA
MAarHMTHOTO MOJIS IOJI0COBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX
MarHyuTOB, JJIUHHOTO MPSAMOTO
MIPOBOJHUKA, 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KATYIIKH C TOKOM.
OO0bsicHeHUE B3aUMOCHCTBUS ABYX
MPOBOJIHUKOB C TOKOM, JICUCTBUS CUJIbI
JlopeHna Ha MOHBI AIEKTPOJIUTA.
HaOntonenue aBmxeHus mydka
AJIEKTPOHOB B MATHUTHOM IIOJIE.
N3yyenne npuHumna AeUCTBUs
AIIEKTPOU3MEPUTETLHOTO TIprOOpa
MarHUTO3JIEKTPUUECKON CUCTEMBI.
Pemienue pacu€THbIX 3a/1a4 € IBHO
3aJJaHHOW U HESBHO 33/IaHHOU
(bU3UYECKON MOJIETBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB

U popMya 1o TeMe «MarauTHOE MoJje».

Pemenne kauecTBEHHBIX 3aJ1a4,
TPeOYIONIUX TPUMEHEHUS 3HAHUM 10
TeMme « MargauTHOE T10JIE).

OObsicHEHUE yCTPONCTBA U TPUHIUIIA
NEUCTBUS 3JIEKTPOMAarHuTOB,
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TECTEPaMyJIbTUMETPA,
JJIEKTPOJABUTATEIISA
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AxoOu, yckopuTesnei 31eMeHTapHbIX
YacTHII.

OOBbsicHEHHE IIPUMCHCHUS IMOCTOSAHHBIX
MardimuToOB
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1.2

BJ'IGKTpOMaFHI/ITHaSI
HHIAYKOWA

13

SIBNeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.
[ToTok BeKTOpa MAarHUTHOW UHAYKIIHUH.
OJIC nayKUMHU. 3aKOH
ANEKTPOMAarHuTHOM MHAYyKIUU Papajes.
Buxpesoe snekrpruueckoe nosue. Toku
ODyko.

OJ1C mHayKIMH B IPOBOTHUKE,
JBIKYIIEMCS] B OJTHOPOJHOM
MarHUuTHOM MOJIE.

[Ipasuo Jlenua.

NunyktuBHOCTH. KaTymika
WHIYKTUBHOCTH B LIETIN OCTOSIHHOTO
ToKa. fBnenne camounaykuuu. 3/C
CaMOUWH]TYKIIUH.

QHGPFHH MAaraiuTHOI'O ITIOJIA KaTYIIKH C

TOKOM.

DJIEKTPOMarHuTHOE  TOJIE.
TexHuueckue ycTpoMCTBa U
TE€XHOJIOTUYECKHUE

IIPOLIECCHI:

WHIYKIIMOHHAS neyb, COJICHOU[I,

3alllTa OT OJJIEKTPU3aUMU TEN TpH
JBWKEHUH B MarHUTHOM I0JI€ 3eMJTU

[IpoBeneHue uccnenoBaHus
3aBUCUMOCTEH (PU3NUECKUX BEITUINH U
OTIBITOB TIO MPOBEPKE MPEATI0KEHHON
TUIOTE3bI IPU U3YUYCHHUH SIBJICHUS
3JIEKTPOMArHUTHOW WHTYKIIUH.
Onpenenenve UHIYKIIUU BUXPEBOTO
MarHUTHOTO MOJIS.

Onpenenenre  aOCOMIOTHBIX U
OTHOCUTEIBHBIX  MOTPEIIHOCTEN
U3MEPEHUN (du3HUecKux
BCJTUYHH.

Onenka rpaHull NOTPEIHOCTEN.
DKCIEPUMEHTAIBbHOE U3YUYEHUE MTPaBUIIA
Jlenna.

HccnenoBanue sIBICHUS CAMOUHIYKIIUH,
3aBucuMocT DJ[C caMOMHIYKIIMU OT
CKOPOCTH U3MEHEHUS CUJIbI TOKA B
uenu. M3ydyenue najieHus Marouta B
anroMuHueBoi (MeaHoi) Tpyoe. Coopka
MOJIEITN JIEKTPOMArHUTHOTO
reHeparopa.

Pemrenue pacy€rHbixX 3a1a4 ¢ ABHO

3aJITaHHOU U HESIBHO 3aJJaHHOU
(bU3UYECKON MOJIETIBIO
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C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMy1 o Teme «INeKTpOMarHuTHasI
UHIYKIUS.

Pemrenne kauecTBEHHBIX 3a/1a4,
TpeOyIOIMMX NPUMEHEHHUS 3HaHUN 110
TeMe «DJIEKTPOMArHUTHAsI

UHIYKIUSA.

OObsicHEHnE OCHOBHBIX MPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, TAKUX
KaK: UHAYKIMOHHAS TI€Yb,

COJICHOU]I, 3aII1Ta OT 3JIEKTPU3ALUU
T€J IpU ABUKEHUU B MATHUTHOM

1oJ1e 3eMIIH.

Pabota B rpynnax npu o0CyxJ1eHUA
BOIIPOCOB MEXITPEAMETHOTO XapaKrepa
(Hanpumep, IO TeMe
«DNEeKTPOMAarHUTHBIE SIBJICHUS B
IPUPOJIE»)

Wroro no pazneny 27

Pa3nen 2. KoJsie0anus 1 BOJIHBI
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2.1

Mexanuueckue
KOJIcOaHUs

10

KonebarensHas cucrema.

CBoOoHbBIE KOJIE0OaHHUS.
["apmonnueckue koyieOaHus.
Kunematnueckoe 1 TMHAMHYECKOEC
omucaHue. DHEPTreTUUECKOE ONMKMCaHUe
(3aKOH COXpaHEHUs] MEXaHUYECKOU

IIpoBeneHNre KOCBEHHBIX U3MEPEHUN,
VICCIICOBAHUsI 3aBUCUMOCTEH MEXKIY
(GU3NYECKUMU BETMUYMHAMU U OMBITOB
110 IIPOBEPKE MPEII0KEHHON TUITOTE3BI
U U3Y4YeHHH KOoJeOaHUN HUTSIHOTO U
IIPY>KUHHOTO MasiTHUKOB,
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sHepruu). BeiBoa TMHaMHUYECKOro
OMKCaHUS TAPMOHUYECKUX KOJIeOaHU
U3 UX DHEPreTUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUS.
Amruutyna u (aza konebanuii. CBs3b
aMIUTATYbI KOJIEOAHUI MCXOTHON
BEJMYUHBI C aMIUTUTYIaMU KOJIeOaHUI
e€ ckopocTH U yckopenus. [lepuon u
yacTtoTta Kojiebanuii. [lepruosa manbix
CBOOOIHBIX KOJICOAHUI
MaTeMaTH4ecKoro MasiTHuka. [lepuon
CBOOOJHBIX KOJICOaHUI MPYKMHHOTO
MasTHUKA.

[TonsTHE 0 3aTyXarONMX KOJICOAHUSX.
Boinyxnennble koiebanus. Pezonanc.
Pe3onancHas xpuBas. Biusaaue
3aTyXaHHs Ha BUJl PE30HAHCHOU KPUBOMU.

ABTOKOJICOAHMS.

TexHuueckue YCTPOMCTBA 51
TEXHOJIOTUYECKHUE MIPOIIECCHI:
METPOHOM, Yachl, Kauelu,
MY3bIKQJIbHBIE UHCTPYMEHTBI,
cericmorpad

BBIHY’KJICHHBIX U 3aTyXarOIINX
MEXaHUYECKUX KOJICOaHUH.
Omnpenenenre aOCOMOTHBIX U
OTHOCHUTEJIBHBIX MOTPEITHOCTEH
U3MEpeHUI (PU3NIECKUX BEITUIHH.
OrieHKa rpaHuIl MOTPEITHOCTEH.
HaOmronenne He3aBUCUMOCTH

nepuoja MajbiX KojieOaHUi rpys3a Ha
HUTU OT aMILIUTY/IBI.
DKCIIEpUMEHTAIbHAs ITPOBEPKA

3aKOHA COXPAHCHHSI SHEPTUH TPU
KoJIeOaHUsX Tpy3a Ha IPYKUHE.
Habmonenue pezonanca.
Onpenenenre yCiIoBU TPUMEHUMOCTH
MOJIEJIM MaTEMaTHYECKOTO MassTHUKA U
UJICaILHOTO MPY>KUHHOTO MasiTHUKA.
Pemrenune pacu€THBIX 3a/1a4 ¢ SBHO
3aJaHHOM U HESIBHO 3aJIJaHHOMU
(bU3YEeCKO MOJIEITHIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn mo Teme «MexaHudecKue
KOJeOaHUs.

Pemenne kauecTBEHHBIX 3a/1a4,
TPeOYIONIUX TPUMEHEHUsS 3HAHUM 10
TeMe «MexaHnueckue KoJieOaHus.
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OOBsiCHEHUE YCTPOMCTBA M MPUHIIUATIA
JIEUCTBUSI METPOHOMA, YACOB,
KaueJse,
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MY3BIKQJIBHBIX HHCTPYMEHTOB,
cericmorpada.

Hcnionb3zoBanne IT-texHomoru  mpu
pabote c JTOTIOJIHATEILHBIMHU
UCTOYHUKAMU HHPOPMALIMK [0 TEME,
UX KPUTUYECKUH aHaliu3 M OILEHKA
JIOCTOBEPHOCTH
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2.2

DNEeKTPOMarHUTHBIC
KoeOaHus

15

Koneb6arenbubiit koHTyp. CBOOOAHBIE
ANIEKTPOMATrHUTHBIE KOJIeOaHUs B
ujearbHOM KoJiebaTeIbHOM KOHTYpE.
®opmyna TomcoHa. CBsI3b aMILTUTYIbI
3apsia KOHAEHcAaTopa ¢ aMILIMTYA0U
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYPE.
3aKOH COXpaHEHUS SHEPTUU B
UJcIbHOM KOJIeOaTeIIbHOM KOHTYDE.
3aTyxarnme eKTPOMarHuTHhIE
KoJieOaHusi. BeIHyX/IeHHBIC
3JIEKTPOMArHUTHbBIE KOJIeOaHN .
[TepemennsIit TOk. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JNEUCTBYIONIEE 3HAUCHUE CUJIbI TOKA U
HATPSHKEHUS TIPU pa3IudHon popme
3aBUCHUMOCTH NIEPEMEHHOIO TOKa OT
BPEMEHH.

CunyconalbHbIA IEPEMEHHBIN TOK.
PesucTop, koHIEHCATOP U KATYIIIKa
WHYKTUBHOCTH B LICTIH

[IpoBeneHne KOCBEHHBIX U3MEPEHUN U
HCCJICIOBAHUS 3aBUCUMOCTEH
(bU3UYECKUX BEIIMYUH MPU U3YUCHUHU
AJIEKTPOMATHUTHBIX KOJICOAHUH U TIeTIeH
MIEPEMEHHOTO TOKA.

Onpenenenve  aOCONIOTHBIX U
OTHOCUTEJIBHBIX  IOTPELIHOCTEN
U3MEPEHUN (pu3HUecKux
BEJIMYMH.

Ouenka rpaHull NOTPEIIHOCTEN.
N3ydenue ycTpolicTBa U IPUHIMUIIA
nercTBUs Tpanchopmaropa.
HaGnronenue 351ekTpoMarHuTHOTO
pe30oHaHca.

N3ydeHne ocuyiuiorpaMm
3JIEKTPOMArHUTHBIX KOJIeOaHUM.
Pemienue pacu€THbIX 3a/1a4 € SBHO
3aJIaHHOU U HESIBHO 3aJJaHHOM
(bU3UIECKOU MOJICTIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmy o TeMe «IJTEKTPOMArHUTHBIE
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CHHYCOHUJIAIBHOIO MIEPEMEHHOTO
Toka. Pe3oHanc TOkOB. Pe3oHanc
HaIpsKCHUM.

NneanwsHbIil Tpanchopmatop.
[IpownsBoacTBO, Epenayda u
noTpeOIeHUE DIEKTPUUECKON
SHEPruu. DJKOJIOTUYECKHE PUCKU TIPU
MPOM3BOJICTBE AJIEKTPOIHEPTHH.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUU B [IOBCEIHEBHOU
YKUA3HU.

TexHuueckue  yCTpoOWCTBA U
TEXHOJIOTUYECKUE MPOLIECCHI:
BJICKTPUYECKUI 3BOHOK,
TEHEpATOp MEPEMEHHOIO  TOKa,
JIMHUM 3JIEKTpoIiepeaay

KOJICOaHU .

Pemenne kadecTBeHHBIX 3aj1a4,
TPeOYIOMUX TPUMEHEHUS 3HAHUNA 110
TeMe «IJEeKTPOMarHuTHbIE
KOJICOaHU .

CpaBHEHHE MEXaHUYECKUX U
AJIEKTPOMATrHUTHBIX KOJICOaHUH.
OOBsICHEHUE YCTPOMCTBA M MPUHITATIA
JENUCTBUSA JICKTPUIECKOTO 3BOHKA,
reHeparopa nepeMeHHOro TOKa, JTMHUM
AJIEKTpoIIepeaay.
Onpenenenue yCJIOBUI
MPUMEHUMOCTH MOJICTTH HJeaTbHOTO
K0J1€0aTeIbHOTO KOHTYPA.

AHanu3 1 oIleHKa MOCJICICTBUU
WCITOJIb30BAHUS PA3IMIHBIX CTIOCOOOB
IIPOU3BOJICTBA DJIEKTPOIHEPTUU C
MMO3UINI DKOJIOTHUYECKOMN
0e30macHOCTH; MPEACTABICHUN O
paIrMoHaIBHOM MTPUPOIOTIOTH30BAHUH
(B po1iiecce moArOTOBKU COOOIIEHUH,
BBITIOJIHEHUN TPYITIOBBIX TPOCKTOB)
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2.3

Mexanunyeckue u
AJIEKTPOMArHUTHBIC
BOJTHBI

10

MexaHn4ecKre BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeyunsie u
MPOAOJIBbHBIE BOJIHBL [lepron, ckopocTh
pacrpoOCTpaHEHUs U JIJTMHA BOJIHBI.
CBoiiCTBa MEXAaHUYECKHUX BOJIH:

HaGmronenue odpazoBanus u
pacrpocTpaHeHHs TOTIEPEUHBIX U
POAOIBHBIX BOJH, OTPAXKECHUS U
IpenoMIIeHUs, UHTepPEPEHLIUN |
Iupakiuy MEXaHUYECKUX BOJIH,
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OTpakeHue, MpeJIOMIICHHE,
uHTeppepeHIus U nudpaknus. 3BYK.
CkopocTs 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TeMOp 3ByKa.

[IlymoBOE€ 3arpsi3HeHHE

OKPYKaIOIlel CpeIbl.
DNEeKTPOMarHUTHbIE BOJIHBI. Y CIIOBUS
M3ITyYEHUS IIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTalms BEKTOPOB
B”,E”,V B 3JEKTPOMATrHUTHOMN BOIIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MPEJIOMIICHHE,
noJispu3aIys, “HTepdepeHIus u
mupakius.

[Ikana >eKTPOMarHUTHBIX BOJH.
[IpumMeHeHre AMeKTPOMAarHUTHBIX BOJIH

B TEXHUKE U OBITY.

HpI/IHI_[I/IHBI PadIuOCBA3U U TCICBUIACHUS.

Panuomnokanus.
DJIEKTPOMarHuTHOE

3arpsA3HECHUE OKpYyXarouen
cpenpl. Texanueckue
YCTPOMCTBA M  INPAKTHYECKOE

IpUMEHEHUE!

aKyCTHYECKOT'O PE30HAHCAa, CBA3U
TPOMKOCTH 3BYKa U BBICOTHI TOHA C
aMIUTUTYI0M ¥ 9acTOTON KoJIeOaHMM.
N3ydenue CBOWCTB yJIbTpa3ByKa U €r0
MIPUMEHECHMUSL.

HccnenoBanue cBOWCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE,
MPEJIOMIICHHE, MOJISIpU3aLus,
mudpakuus, “HTepepeHIus.
O6HapyxeHue nHppaKpacHoOTo U
yIbTPahuOIECTOBOTO U3ITYUEHUM.
CpaBHEHUE MEXAHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Onpenenenve yciaoBui
MPUMEHUMOCTH MOJIEIIH
rapMOHHMYECKOU BOJIHBI. Penienue
KaueCTBEHHBIX 3aJ1a4, TPEOYIOIINX
NPUMEHEHUS 3HAHUN TI0 TEME
«MexaHUYecKHe U JIEKTPOMarHuTHhIE
BOJIHBD. MI3ydyeHne napaMeTpoB
3BYKOBOM BOJIHBI.

N3yueHue pactnpoCcTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsicHEeHUE YCTPOICTBA U MIPUHITATIA
JEeUCTBUSI My3bIKaTbHBIX HHCTPYMEHTOB,
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MY3bIKaJIbHBIE HHCTPYMEHTBI, pajaap,
paguonpuEMHUK, TeJIEBU30p, AaHTCHHA,
tenedon, CBU-neus, ynbTpazBykoBas
JIMarHOCTUKA B TEXHUKE U MEITUIINHE

pazapa, paauonpuéMHIKA, TEICBU30PA,
aHTeHHbI, Tenedona, CBU-nieun.
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OObsicHEHUE yIbTPa3ByKOBOM
JTUArHOCTUKHU B TEXHUKE U

MeaunuHe. Mcnons3oBanue IT-
TEXHOJIOTUH TIpu paboTe ¢
JOTMIOJTHUTEIbHBIMA UCTOYHUKAMHU
uHpopMaruu 1o TemMe, ux
KPUTHUYECKU aHaJIU3 U OIICHKA
JIOCTOBEPHOCTH.

AHanmM3 1 OIleHKa MOCJICICTBUUN
ITIyMOBOT'O Y 3JIEKTPOMAarHuTHOTO
3arps3HEHUs OKPYKAIOIIEH Cpebl ¢
MO3UIIMH SKOJIOTUYECKOU
0e30macHOCTH; MPEACTABICHUN O
palMOHAILHOM MPUPOAOTOIB30BAHUN
(B miporiecce moArOTOBKH COOOIICHUH,
BBITIOJTHEHUHU TPYIIOBBIX MPOEKTOB)
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2.4

Onruka

25

[IpssmonHeHOE pacIpocTpaHeHue
CBETa B OJIHOPOAHOM cpenie. Jlyu cBera.
To4euyHbIN UCTOYHHK CBETA.
OTtpaxeHnue CBETA. 3aKOoHBI
OTPAKECHUS CBETA. [TocTpoenue
M300paKEHU B IUIOCKOM 3€pKaje.
Cdepuueckue 3epkaa.

[Ipenomiienue cBeta. 3aKOHBI
MpeaoMIIeHUs cBeTa. AOCOIOTHBIM
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBHBIN OKA3aTEIb

IIPCIIOMIICHUS. ITocTOSSHCTBO 4acTOTHI

HaGmronenne onTHYecKuX SIBIICHUM,
MIPOBE/ICHUE KOCBEHHBIX U3MEPEHU,
HCCJIeIOBAHUS 3aBUCUMOCTEH
(U3UYECKUX BEJIMYUH U OIBITOB IIO
MIPOBEPKE MPEIIOKECHHON TUIIOTE3BI
MIpY U3YYEHUHM SIBIICHUH MTPEIIOMJIICHUS
CBETa HA IPaHMUIIE pa3/ielia IByX Cpel,
IIPEJIOMIICHHS CBETa B cCOOMparoIieit u
paccenBaroIIeH JIUH3aX, BOJTHOBBIX
CBOICTB CBeETa.

Ha6HI-O,IIeHI/I€ IIOJIHOT'O  BHYTPCHHCTO

OTPAKEHUS, U3YUYEHHUE MOJIEIIN
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CBETAa U COOTHOUIEHUE JJINH BOJIH MpPH
MEPEX0]I€ MOHOXPOMATUYECKOTO

CBETA Uepe3 IPaHully paszeiia IByX
ONTUYECKUX CPE/L.

Xon nydent B mpusMe. Jlucnepcus cBera.
CnoxHbIi cocTaB Oenoro ceta. I{Ber.
[Tomuoe BHYTPEHHEE
orpaxenue. [IpenenbHbI yromu
TOJTHOTO BHYTPEHHETO
OTpaXCHHSI.

Cobuparoriye 1 paccenBaroIne JIUH3bI.
Tonkast nmnH3a. POKYCHOE PaCCTOSIHUE U
ONTUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOT'O PACCTOSIHUS
TOHKOM C(epUIeCKO JINH3BI OT €€
F€OMETPUU U OTHOCUTEIILHOTO
MOKAa3aTes MPEIOMIICHUSI.

dopMyrna TOHKOW JIMH3BL. Y BEJIUYEHHUE,
JABAEMOE JIMH30M.

Xon yqa, TpoIIeaIuIero JIMH3Y MO/
IPOU3BOJILHBIM YTJIOM K €€ TJIaBHOM
ontu4eckoun ocu. Iloctpoenue
M300PKEHUI TOYKU U OTPE3Ka MPSIMOMA
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAX.

CBETOBOJIA.
[Tonyyenue nzo0pa>keHus B

CUCTEME M3 IJIOCKOTO 3epKajia u
JIMH3BI, B CUCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaHue T€IeCKONUYECKUX
CUCTEM.

N3yuenue nossipusannu cBeTa,
OTPaXEHHOI'0 OT IOBEPXHOCTH
JIUBJIEKTPUKA, U3YUEHUE
UHTEPPEPEHIINN JIA3€PHOTO H3ITyUYEHUs
Ha JIBYX ILIEJIAX.

[Tonyuenue cnekTpa U3IyUYEHHS
CBETOJIMOJA ITPU TOMOIIIH
TU(PpaKIIMOHHON PEIIETKH.

Pemienue pacu€THbIX 3a/1a4 € IBHO
3aJITaHHOW ¥ HESIBHO 3aJITaHHOU
(bu3HUEeCcKO MOJIETBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u dhopmyn no teme «OnTuka». Permenue
KaueCTBEHHBIX 3aJ1a4, TPEOYIOINX
MPUMEHEHUS 3HAaHUU TI0 TEME
«Onrtukay.

[TocTpoeHue u pacu€T n300pakeHUH,
CO3/1aBa€MbIX INIOCKUM 3€pKajioM,
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OnTtuyeckue nmpuoopsl. Pa3pemarommas
CIIOCOOHOCTH. I'J1a3 KaK onTuyeckas
cucTeEMA.

TOHKOM JIMH3O0M.

Onpenenenve yCIoBUW MNPUMEHUMOCTH

MOJIENIA TOHKOM JIMH3bI; TPAHUII

111



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

HpCILCJ'II)I IMPUMCHHUMOCTH
FCOMCTpI/I‘-ICCKOﬁ OIITHKH.

Bonnosas ontuka. MaTepdepenius
cBera. KorepeHTHbIE HICTOYHUKH.
YcnoBus HaOMIOIEHUST MAKCUMYMOB U
MUHHUMYMOB B UHTE€P(EPEHIIMOHHOM
KapTUHE OT JIBYX KOT€PEHTHBIX
HMCTOYHUKOB. [Ipumepsr
KJIACCUUECKUX UHTEP(PEPEHIIMOHHBIX
cxeM. Jludpakuus ceera.
JudpakunonHas pemérka. Y clioBue
HaOJII0ICHUS TJIaBHBIX MAaKCUMYMOB
pU MaJIEHUd MOHOXPOMAaTHYECKOTO
CBeTa Ha AU(PPAKIUOHHYIO PEIIETKY.
[Tomapu3zanus ceera. TexHuueckue
YCTPOMCTBA U TEXHOJOTUYECKUE
IPOLIECCHI: OYKH, JyTIa, IEPUCKOII,
dboToanmapaT, MUKPOCKOTI,
IIPOEKIMOHHBIN anmnapar,
IPOCBETIIEHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA

IPUMEHUMOCTH T€OMETPHUUECKON
OTITUKHU.

OObscHEHNE 0COOEHHOCTEN MPOTEKAHUS
ONTUYECKUX SBJICHUIN: UHTEP(HEPECHIINH,
T PaKIIK, TUCTICPCUH, TIOTHOTO
BHYTPEHHETO OTPaKEHUS.

OObsicHeHue yCTPOMCTBA U
OPUHLMIA JACUCTBUS OYKOB, JIYIIBI,
MepUCKoIa, dboToanmnapara,
MHUKPOCKOIIA, IPOEKLIHOHHOTO
amnmapara,

Tu(GPaKIIMOHHON PEETKH, BOJJOKOHHON
ONTHUKH.

OObsicHEeHUE TTPOCBETICHUS ONTHKH.
Pabota B rpynmnax npu o0Cyk/1eHUN
BOIIPOCOB MEXKITPEAMETHOTO XapaKkTepa
(manpumep, o teme «CBETOBBIE
SIBJICHUS B TIPUPOIC»)

Hroro no paszneny

60

Paznen 3. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEIBLHOCTH (Hasiee - CTO)
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3.1 OCHOBBI
CICIUATBbHOU TCOPHH
OTHOCHUTEIbHOCTHA

['paHunIbl NPUMEHUMOCTH KJIIACCUYECKON
MexaHuKU. [locTynarsl cienuanbHON
T€OPUHU OTHOCUTEIIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOMN

[IpoBeaeHrEe KOCBEHHBIX U3MEPEHHIA
UMITYJIbCa ¥ SHEPTUH PENIITUBUCTCKHIX
gactuil (1o poTorpadusM TPeKoB
3apsDKEHHBIX YaCTULl B MATHUTHOM

Y cnoBre NpUYMHHOCTH.

3ameJIEHHE BPEMEHHU U COKPAICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEIATHBUCTCKON

qaCTHUIbI.

PEIATUBUCTCKON YaCTHULIbI. DHEPTHUS
MTOKOSI.

TexHunueckue YCTPOMCTBA
TEXHOJIOTUYECKHUE TIPOLIECCHI:

3aPAKCHHBIX YaCTHIL

untepBai. [IpeobpazoBanus Jlopeniia.

OTHOCHUTEIBLHOCTD OIHOBPCMCHHOCTH.

CBs13b Macchbl C SHEPTHEN U UMITYJILCOM

CIIyTHUKOBBIE TIPUEMHUKH, YCKOPUTEIH

moJie).

AHanu3 u onucanue GU3NIeCKUX
SIBJICHUU C MCIIOJIb30BaHUEM
MOCTYJIATOB CIICMAIbHON TEOPUHU
OTHOCUTEIBbHOCTH. OOBICHEHHE
MIPUHITUIIA IEUCTBUS CITYTHUKOBBIX
MPUEMHUKOB, YCKOpUTEIEH
3apsHKEHHBIX YaCTHII

Hroro no paszneny

Paznen 4. KBantoBasi pusuka
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4.1

KopnyckynsspHOBOIHOBOM
yanu3m

15

PaBHOBECHOE TEIIIOBOE H3JIYYCHHUC

(u3mydeHue abCOJIIOTHO YEPHOTO TEIIA).

3akoH cMmemieHust Buna. 'nmoresa
IImanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dorordpdext. Onbitel A.I'. Ctonerosa.

3akonbl poroaddekra. YpaBHeHue
OitHmreitHa 11 hoTodrddexTa.
«KpacHas rpanuna» porosddekra.
JlaBnenue cBera (B 4aCTHOCTH,
JIaBJIEHUE CBETa Ha a0COJIIOTHO

[IpoBeneHre KOCBEHHBIX
W3MEPEHUHN, NCCIIeIOBAHMS
3aBUCUMOCTEH MEXITy HU3UICCKUMU
BEJIMYMHAMU TIPU U3YYCHUU
aBreHust pororddexra.
OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEH
M3MEPCHUH (PU3NYECKUX BEITUIHH.
O1nieHKa TpaHull MOTPEITHOCTEM.
Pemenne pacuéTHBIX 3a/1a4 ¢ IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKO MOJIENBIO
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MTOTJIONIAFOIIYIO0 W a0COFOTHO
OTPAKAIONTYIO TIOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BonHoBrle cBoicTBa yactuil. BoHbBI
ne bpounda. lnmHa BosiHBI e bpoiiist
U pa3Mepbl 00JacTH JIOKaIHM3aIuu
JBUKYIIEHCS YaCTHULIBI.

KoprnyckynsipHO-BOJTHOBOU Ayalin3M.

Judpakuus 7eKTPOHOB HA KpHUCTAaJIax.

Cneunduka usMepeHuii B MUKPOMHUPE.
CooTHOIIEHUSsT HEONPEIETEHHOCTEN

I'efizenbepra.

TexHuueckue YCTpOUCTBA u
TEXHOJIOTMYECKHE HPOLECCHI:
CIIEKTPOMETP, (hOoTORIEMEHT,
doronaTuuk, TYHHEJIbHBIN
MHUKpPOCKOIl,  COJIHEYHasi  Oatapes,
CBETOJINO]T

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
¢dopmyi o Teme «KBaHTOBBIE
SIBIICHUSI.

Penrenne kauecTBEHHBIX 33124,
TpeOyIOIMX NPUMEHEHUS 3HaHUN 110
TeMe «KBaHTOBBIE SBJIICHUS.
Onpenenenne ycloBU MPUMEHUMOCTH
KBAHTOBOU MOJIEIH CBEeTa. AHAIIN3
KBaHTOBBIX IIPOLIECCOB C
UCII0JIb30BAHUEM YPABHEHUS
OiiHmreriHa i pororpdexra,
IPUHIMIIA COOTHOLIECHNUN
HeonpenenéHHoctu ['eitzendepra.
OObscHEeHrEe IPUHLIMIIA AEUCTBUSA
CIEKTpOMETPA, (POTO3IIEMEHTA,
¢doToaaTunKka, TYHHEJIBHOTO
MHUKPOCKOIIa, COJTHEUHOI OaTapeu,
CBETOAMOJA.

Hcnonp3oBanue IT-TexHOMOTMI
npu padboTre C JIONOJHUTEIbHBIMU
UCTOYHUKAMU  HMH(OpMALUU  TI0
TeMe, UX KPUTHYECKHI aHalu3 u
OLIEHKA JJOCTOBEPHOCTH
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4.2

dusuka atoma

OnbIThI 1o VCCIIEJOBAHUIO
ctpoenuss aroma. [lmanerapnas
MoJienb aroma Pesepdopaa.

[Toctynatsel bopa. U3nyuenue u

Onpe,ueﬂeHHe JJIMHBI BOJIHBI JIA3CPHOI'O
H3JIYUYCHU.

Ha6JII-O,IIeHI/I€ JIMHEHYAThIX CIICKTPOB.
HCCJICI[OB&HI/Ie CIICKTpPa Pa3pCKCHHOIO

norJionieH1ue (GOTOHOB MPHU
MIEPEX0JI€ aTOMa C OJIHOTO YPOBHSA
SHEPTUU Ha APYTOu.

Bunp! criektpoB. CrieKTp ypOBHEH
SHEPTrUM aTOMa BOJOPOJA.

CHOHTaHHOE U BBIHYXJICHHOE
n3ny4yeHue csera. Jlasep.
TexHuyeckue ycTponcTa u
TEXHOJIOTHYECKHE MPOLIECCHI:
CIIEKTPaJIbHBIN aHaIU3 (CIIEKTPOCKOMN),
J1a3€pP, KBAHTOBBIM KOMITBIOTED

aTOMApHOTO BOJIOpOJa W HW3MEPCHHE
noctosiHHoM Pundepra.

N3yueHune ycTpoiicTBa U 1ENCTBUS
CYETUYNKA MOHU3UPYIOIINX YACTHII.
Ornpenenenue yclIoBU MPUMEHUMOCTH
Mozenu atoma Pesepdopaa.
OObsicHeHUEe TPUHITUIA ISUCTBUS
CIEKTPOCKOTIA, JIa3epa, KBAHTOBOTO
KOMITBIOTEPA.

AHanu3 KBaHTOBBIX MPOIIECCOB HAa

OCHOBE IIEPBOr'0 U BTOPOIO
nocrynaros bopa
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4.3

Pu3nKa aTOMHOTO
anpa u
AJIEMEHTaPHBIX
YacTHIL

Hyxnonnas mojens siapa ['elizenoepra—
NBanenko. 3apsna siapa. MaccoBoe
yucio sapa. M3oromsl.
PannoaktuBHOCTH. Anb(ha-pacna.
DJIEKTPOHHBIA U MIO3UTPOHHBIM
Oerapacnan. ['aMma-u3iaydeHue.

3aKOH paJuOAKTUBHOIO pacnajia.
PannoakTrBHBIE U30TONBI B IPUPOJE.
CBOMCTBA HOHU3UPYIOILIETO U3ITyYCHUS.
BnnsiHue paagnoakTHBHOCTH Ha KUBbIE
opranu3mbl. EcTrecTBeHHBI QOH
usiydenus. /lozumerpus.

OHeprus CBSA3U HYKJIOHOB B SIpE.
Anepusie cuibl. JledhekT Macchl siapa.
Anepnsbie peakuuu. Jlenenue u cuHTE3

[IpoBenenue nzmepenuin
PaZoOaKTUBHOTO (OHA C
UCTIOJIb30BaHUEM JI03UMETpPA U
UCCIIEIOBaHUE TPEKOB YacTull (1o
rotoBeIM (poTorpadusam). M3yuenue
NOTJIOIIEHNS OeTa-4acTHI

ATIOMUHHUEM.

OmnpeneneHue yclioBUN MPUMEHUMOCTH
MOJIeJI ATOMHOTIO si/Ipa.

AHanu3 u onucaHue AACPHBIX peaKHI/Iﬁ
C MCIOJIb30BaHHUEM ITOHSATHUM MacCOBOE
YHUCIIO0 U 3apAand aapa, SOHCPIruAa CBA3U
sgapa, 3aKOHOB COXpAaHCHUA 3apsa,
MaCCOBOI'O YMCJIa U DHEPTHH B AACPHBIX
pPCaKIuAX, 3aKOHA PaJUOAKTHBHOI'O

117




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

anep. Snepusie peaktopsl. [IpodieMbl
YIPABJISIEMOT0 TEPMOSAEPHOTO CHHTE3A.
DKOJIOTUYECKHUE aCIIEKThI Pa3BUTHS
SJIEPHOM SHEPTETUKHU.

Metoabl perucTpauud U HUCCIEAOBaHUS
AJIEeMEHTApHBIX YaCTHII.

OyHAaMEHTAIIbHbIE B3aUMO/ICHCTBUSI.
BapuroHbl, ME30HBI U JIENITOHBI.
[IpencraBnenune o CtaHaapTHOM
Mozenu. KBapk-TirooHHas MOJEb
aZpOHOB.

®u3suka 3a npeaenamu CTaHIapTHOU
Mojenu. TémHas matepusi U TEMHas
SHEprusl.

EnnncTBO pmznueckoii KapTUHBI MUpA.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: TO3UMETD,
Kamepa BuiibcoHa, iAepHBIA PEAKTOD,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6om0a, MarHUTHO-PE30HAHCHAs
Tomorpadus

pacmana.

OObsicHEeHUE NTPUHIMIA IEUCTBUS
J03uMeTpa, kamepsl Buiibcona,
SJIEPHOTO peaKkTopa, TEPMOSICPHOTO
peakTopa, aTOMHOM OOMOBI,
MarHUTHOPE30HAaHCHOM TOMOTrpaduu.
AHanu3 1 OTIeHKA BIUSHHUS
PaANOAKTUBHOCTH Ha JKUBBIC
OpraHU3MBbl, a TAKKE MOCIEACTBUMN
Pa3BUTHS SACPHON YHEPTETUKHA C
MTO3ULIAN KOJOTUYECKOU
0€30MacHOCTH; MPEJICTABICHUN O
palMOHAIBHOM MPUPOAOTOIB30BaHUU
(B miporiecce moArOTOBKH COOOIICHUH,
BBITIOJTHGHUS TPYITIIOBBIX MTPOCKTOB)

Hroro no paszneny

25

Pa3zges S. DieMeHTBI ACTPOHOMHUY U ACTPOPUIMKH
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5.1

D1eMEHTBI
aCTPOHOMHH U
acTpopU3UKH

12

DTarnbl pa3BUTUS ACTPOHOMHUH.
[TpukiagHOe 1 MUPOBO33PEHUYCCKOE
3Ha4YCHHUE acTpOHOMHUH. [[pUMEHUMOCTH
3aKOHOB (PU3UKH JIs1 OOBSICHEHUS

Hab6mronenue 38€31H0r0 HEOA
HEBOOPY>KEHHBIM IJ1a30M C
WCITOJIb30BAHUEM KOMITBIOTEPHBIX
IPWIOKCHUH TS OTIpeIeTICHUS
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MPUPOJIBI KOCMHUYECKUX 0OBEKTOB.
MeTob1 aCTPOHOMHUYECKUX
uccienopanuii. CoBpeMEHHbIE
OIITHYECKHUE TEIIECKOIIBI,
PaguoTENIECKOIIbI, BHEaTMOChepHas
aACTPOHOMMUS.

Bup 3B€3nHoro Heba. Co3Be3nus, spKue
3BE3/IBI, INIAHETHI, UX BUAUMOE
JIBHKEHHE.

ConHeuHas cucTeMa.
COJIHI_IG. ConHeyHast aKTUBHOCTb.

Hctounuk sneprum CoiiHila 1 3BE37.
3BE3/1bl, X OCHOBHBIC XapAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHbIN KJIACC —
CBETHUMOCTBY». 3BE3/IbI ITIABHOU
NOCJIEN0BATENBHOCTH. 3ABUCHUMOCTD
«Macca — CBETUMOCTb)» IS 3BE3]T
TJIABHOM ITOCJEN0BATENBHOCTH.
BuyTpenHee cTpoeHue 3BE3 .
CoBpeMEHHBIE IPEACTABIEHUS O
IPOUCXOXKIAEHNUHU U 3BoJronuu ConHua
Y 3BE3]1. DTambl )KU3HU 3BE3I.
Muteunslii [TyTe — Hama ["amakTuka.
[Tonoxxenue u aBukenne ConHIa B
l'anakTuke. TUIBI rajJaKTUK.
Paguoranaxkruku u xBasapsl. YépHble

I10JIOKEHUS HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausa CeBepHOTO MOJyIIapus

U ApKUE 3BE3/BI.

HaGnronenue B Teneckon JIyHbl, IIaHeT,
TYMaHHOCTEW M 3BE3/IHBIX CKOIICHUM.
Y4acrtre B IMCKYCCHU O POJIU
aCTPOHOMHH B COBPEMEHHOM KapTUHE
MHPa, B IPAKTUYECKOMN JAEATEITbHOCTH
JeJIOBEKA U JalbHEHIIeM
HAaYYHOTEXHUYECKOM Pa3BUTHM.
IToaroroBka cooOIIEHUHI 0 METOMAX
MOJTy4YE€HUS HAYYHBIX ACTPOHOMUYECKUX
3HaHWUH, OTKPBITUSIX B COBPEMEHHOU
ACTPOHOMMUH.

[IprumeHeHrne OCHOBOIOJIATarOIINUX
ACTPOHOMMYECKUX MOHSATHI, 3aKOHOB U
TEOPHUH IS aHAIN3a U OOBSICHCHHS
(bU3HYEeCKUX MPOIIECCOB,
MPOUCXOAAIINX B 3BE3/1aX, B 3BE3/IHBIX
CHUCTEMAX, B MEXTaJaKTUYECKOH cpene,
JIBIOKEHUS HeOECHBIX TEJI, DBOIIOIMH
3BE31 U

Bcenennoi
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JBIPHI B AIPax TAIAKTHUK.
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Bcenennas. Paciimpenne BeeneHHow.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bonpmoro B3psiBa. PenukroBoe
U3IIy4YEHHE.

Macmrabnas ctpykrypa Beenennoii.
MeraranakTtuka.

Hepeiéunbie npo0sieMbl aCTpPOHOMUU

Wroro no pazneny 12

Paznen 6. ®usnyecKuii NPAKTHKYM

6.1 Pu3n4eCKun 16 Cnioco0bl u3mMepeHus pU3nIecKux [IpoBeneHnEe KOCBEHHBIX U3MEPEHUN,
IIPAKTUKYM BEJINYVH C HUCIIOJIb30BaHUEM VCCIIENOBAHUN 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (¢u3nyecKuX BEIUYHH, TPOBEPKa
U3MEPUTETBHBIX TPUOOPOB U IPENJIOKEHHBIX TUIIOTE3 (BBIOOD M3
KOMITBIOTEPHBIX TATYMKOBBIX CHCTEM. paboT, ONUCaHHBIX B TEMAaTUYECKUX
AOGCOIIOTHBIE U OTHOCUTEIIBLHBIC paszzenax «Y4YeHU4EeCKU
NOTPEIIHOCTU U3MEPEHUN (PU3NYECKUX | SKCIEPUMEHT, JabopaTOpHbIe padoTHI,
Benu4uH. OLIeHKa IPaHuLL IPAKTUKYM))
MOTPENTHOCTEN

Wroro no pazneny 16

Paznen 7. O6001maromnee noBTOpeHue
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7.1 CucremMaTuzanus u 15 O000111eHNE U CUCTEMATH3AIHS VYyactue B IMCKYCCHUU O POJIK (DU3UKHU
00o0meHue COZIepKaHUA Pa3/IeloB Kypca U aCTPOHOMUH B Pa3JIMUHBIX chepax
MIPEAMETHOTO «Mexannka», «MoekyapHas Gusnka | ACATCTPHOCTH YENOBEKa. [ToaroToBka
COJIEp>KaHMs U OIbITa 1 TePMOTMHAMHKAY, coo0uIeHnit o Mecte (HU3NIECKOM
NEeSATEeTLHOCTH, «DIEKTPOIMHAMIKaY, «KoneGanus 1 KapTUHBI MUPA B PSTYy COBPEMEHHBIX
IPHOOPETEHHOTO BOJIHBDY, «OCHOBBI CIIEUATBHON TCOPHH NIPEACTABICHUI O MPUPOTIE.

IIpH U3Y9CHUM KypCa OTHOCUTEILHOCTHY, «KBaHTOBas

¢buzuku 10-11 busnkay, « JIEMEHThI ACTPOHOMHH U BrinonHenue y4eOHBIX 3aaHUM,

KJIACCOB acTPODU3UKIY. JEMOHCTPHUPYIOITUX OCBOCHHE
PoJtb (JM3MKM 1 ACTPOHOMHH B OCHOBHBIX TOHSTUH, (HUZUIECKUX
HKOHOMUYECKOM, TEXHOJIOTHUYECKO, BEJIMYMH U 3aKOHOB Kypca (PH3UKH
COLIMAJIbHOW M 3THUYECKOH cepax 10-11 xnaccos
JIeSITeTbHOCTH YEJI0BEKA, POJIb U MECTO
(bU3UKY U aCTPOHOMHUH B COBPEMEHHOU
HAyYHOU KapTUHE MUPA, 3HAUCHHE
OIMCATEIBHON, CHCTEMATU3UPYIOLIEH,
00BACHUTENHLHON U MPOTHOCTUYECKON
byHKuMl Quznyeckoit Teopuu, poib
¢dusnyueckoii Teopur B POpMUPOBAHUU
npeACTaBIeHU 0 GU3NUECKON KapTHHE
MUpa, MECTO (PU3UIECKON KapTHHBI
MHUpa B OOIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHHUM
0 TIpUpPoJIe

Hroro no pazaeny 15
PesepBHOE Bpems 10
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OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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