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®denepanbHas pabouas mporpamMma o yueOHomy npeamery «Puznkay (yriyOnEHHbINA
ypoBeHb) (mpeameTHass o0nactb «EcTecTBEeHHO-HaydHbIE MPEAMETH») BKIIOYAET
MOSICHUTENBHYIO 3alUCKY, COAECpKaHNE 00yUEHUs, TUTAHUPYEMBbIE PE3YyJIbTaThl OCBOCHHUS
pOrpamMmsl 1o (pU3HNKe, TEMATUYECKOE MIIAHUPOBAHUE.

[TosicHuTeTBbHAS 3aNTUCKA OTpakaeT OOIMe [EeTH U 3a7a9i PU3HKHU, XapaKTEPUCTHKY
MICUXOJIOTUYECKUX TMPEANOCHUIOK K €€ M3yUYeHUI0 OOYyYarolIMMUCs, MECTO B CTPYKTYpe
y4eOHOTO IUIaHa, a TakKe TMOIXOAbl K OTOOPY CONEpKaHWs, K OINpPEAeSICHUIO
TUTAHUPYEMBIX PE3YIbTaTOB.

Conepxanne OOydYeHHsI PACKPBIBACT  COJACPXKATCIbHBIC JIMHUU, KOTOPBIC
MpeIararoTcs JUisl 00s3aTeIbHOTO M3YUYEHHUS B Ka)XJIOM KJIACC€ HAa YPOBHE CPETHETO
oO1ero oOpazoBaHusl.

[TnanupyeMbie pe3yabTaThl OCBOCHHS MPOTPAMMBI 1O (U3HKE BKIIOYAIOT
JMYHOCTHBIE, METaNpeIMETHbIC PEe3ylbTaThl 32 BECh IMEPUOJ OOyUYeHHS Ha YPOBHE
cpeaHero oOiero 0opa3zoBaHus, a TAKXKe MPEAMETHbIE JOCTHKEHUST 00yJaromerocs: 3a
KaKJIpIH T0JT 00y4YCHHMS.



INOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢u3nke Ha YpOBHE CpeaHETo o0Iiero oopasoBaHus pa3paboTaHa Ha
OCHOBE MOJIOKEHHI U TPEOOBAHMI K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTelIbHON
nporpaMmsl, mipeactaBieHHBIX B PI'OC COO, a takke ¢ yu€Tom deaepanbHoil padboueit
nporpaMMmbl Bocriutanus 1 KoHnenimmm npenoaBanus yueOHoro npeamera « Du3znka» B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoit denepanuu, peaau3yrolUuX OCHOBHbIE
oOpa3oBareabHbIE MPOTPAMMBI.

IIporpamMma no ¢usuke ompenenser 00s3aTeNbHOE MPEIMETHOE COJEpIKaHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEAOBaTeIbHOCTh HW3YUYEHUsI TE€M U pa3JesoB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJIOTUKU
y4eOHOTro Ipoliecca, BO3pacTHBIX 0COOEHHOCTEN oOyydaromuxcs. [Iporpamma no gpusuke
na€T MpeACTaBICHHE O MENAX, COAEePKaHUU, OOIICH CTPaTeruu 00yUYCHHsI, BOCIUTAHUS U
pa3BUTHS OOydarolUXCcs CpeicTBaMU yueOHoro mpenmMera «Pusnka» Ha yriyOaéHHOM
YpOBHE.

N3yuenue xypca pu3uku yriayOoJEHHOTO YPOBHS MO3BOJISIET PEaM30BaTh 3aJaud
npo(hecCUOHATIBHOW OpPHEHTAllMU, HAlpPaBJIE€HO HA CO3JJaHUE YCJIOBHM JIsl MPOSBICHUS
CBOMX HHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaXKIABIM OOydJaromuMmcs,
KOTOpbIE  HEOOXOAMMBI sl  TMPOJOJDKEHUS  00pa3oBaHHMA B OpPraHU3AIMIX
npodeccuoHanHpOro  00pa3oBaHMUsI 1O  PA3TUYHBIM  (UBUKO-TEXHHUUYECKUM |
WH)XCHEPHBIM CIEIIUATIEHOCTSIM.

B mporpamme mo ¢u3MKe ONpenessifoTCs TUIAHUPYEMbIE PEe3yJIbTaThl OCBOCHHS

Kypca (U3MKM Ha YpOBHE cpeaHero ooOmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpeaMETHbIE, TpeIMETHBIE (Ha yriay0inéHHOM ypoBHe). HayuHo-MeToomornyeckoi
OCHOBOW /151 pa3paboTKu TpeOOBaHUH K TMUYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM
pe3yiapTaTamM 00ydaroluXxcs, OCBOMBIINX MPOrpaMMy MO (pU3UKE Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHMsl Ha YIUIyOJIEHHOM YpPOBHE, SIBJISIETCSI CHUCTEMHO-JESTEIbHOCTHBIN
MOJXO/I.
[TporpamMma no pusuKe BKIIOYAET: TNIAHUPYEMBbIE PE3YyIbTaThl OCBOCHHS Kypca (PU3NKH
Ha YIJIyOJIEHHOM YpPOBHE, B TOM UHCIIE MPEAMETHBIE PE3ysbTaThl 10 TOJaM O0yUYeHUs;
colepkanre ywyeOHoro mnpeamera «®Pus3uka» MO0 roaaMm o0O0ydYeHHUS; TEMATHUYECKOE
IUTAHUPOBAHME IO T0/1aM O0yYEHUSI.

[IporpamMMa 1o gu3uke MMeeT NPUMEPHBINA XapaKTep U MOXKET ObITh UCIIOJIb30BAHA
YUUTEISIMU (PU3UKHU JJI1 COCTABJICHUS] CBOUX pabOUYUX MPOrPaMM.

IIporpaMMa mo (¢u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY YUYUTENIEH U
MPEIOCTABISAET BOZMOKHOCTH IS peaTn3alliy Pa3InIHbIX METOJUIECKIX MOAXOI0B K
npenojaBaHuio  (QU3MKU Ha yriayOJa€HHOM YpPOBHE IMIPU  YCIOBUM COXpPaHEHUS
00s13aTeIbHON YacTH COJIEpKaHus Kypca.

®dusuka Kak Hayka 0 HamOoJsee OOIIMX 3aKOHAX MPHUPOAbI, BBICTyIasi B KaueCTBE
y4eOHOro IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHHM 00



okpyxatomeM wmupe. llkonbHbI Kypc GU3MKH — CHCTEMOOOpa3yomuid s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3MUYECKUE 3aKOHBI JIEkKAT B
OCHOBE TMIPOLIECCOB M SIBJICHUH, H3y4aeMbIX XHMHEH, Ouonorued, QuznuecKou
reorpadueit u actpoHomueit. Mcmonb3oBaHHEe W aKTUBHOE NMPUMEHEHUE (PU3HYCCKUX
3HaHUHW OMPEACIIUIIO XapaKTep U OypHOe pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B chepe
HHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MaTE€pUalOB C
3aJlaHHbIMU cBoWcTBaMH. M3yueHue pu3uku BHOCUT OCHOBHOM BKJIAJ B (hOPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa oOywaromierocs, B (OpMHpOBaHHE YMEHUU
MPUMEHSTh HAYYHBIH METO]I TO3HAHUS MPU BHITIOJIHEHUN UMHU YI€OHBIX HCCIICIOBAHUH.

B ocHoBy kypca pu3uku Ha ypOBHE CPEITHETO OOIIEro 00pa30BaHUs MOJIOKEH PSI
UJEeN, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIHUIIBI €r0 MOCTPOEHUS.

Hoea wuenocmunocmu. B COOTBETCTBUM € HEW KypC SIBIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3iesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HUKHU.

Hoesa zenepanuzayuu. B cooTBETCTBUU ¢ HEW MaTepual Kypca (pU3MKA 00beTMHEH
BOKpYr ¢usnyeckux Tteopuil. Benmymwum B Kypce sBisercss (popMUpOBaHUE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus IpeanosaraeT MUCIHOJIb30BaHUE
IYMaHUTApHOTO MOTeHIMana (U3NIECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTUS (DU3UKU
C pa3BUTHEM O0IIecTBa, a TakKe€ C MHPOBO33PEHUYECKMMHU, HPABCTBEHHBIMH U
HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc duzuku yriyOn€HHOTO YpOBHS
NpeanojgaraeT 3HaKOMCTBO C IIMPOKMM KPYTrOM TEXHMYECKMX M TEXHOJIOIMYECKHUX
MPUJIOKEHUN U3YYEHHBIX TEOPUM M 3aKOHOB. [Ipn 3TOM paccMaTpuBarOTCs Ha YPOBHE
oOLIUX MpEACTaBICHUI U COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hoesn 3xkonozuzayuu pean3yercst HOCPEICTBOM BBEIAECHUS 3JIEMEHTOB COACPKAHUS,
MOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C
pa3BUTHEM TEXHHKU W TEXHOJOTHH, a Takke OOCYyXACHUA MpoOIeM palloHaIbHOrO
MPUPOOTIOIB30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

OcBoeHue conep)KaHus MPOrpaMMbl MO (U3HUKE JIOJDKHO OBITh MOCTPOCHO HA
NPUHIMIAX CHCTEMHO-AEATENbHOCTHOrO mnoaxoda. [ns ¢usukm peanuzanust 3TUX
OPUHLUIIOB 0a3upyeTcss Ha HCIOJB30BAHWU CAMOCTOSITEIBHOIO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIEUCTBYIOIIETO (hakTopa yueOHoro mnpouecca. s yriay0iaéHHOro ypoBHs —
3TO CHUCTEMA CaMOCTOATEIBHOIO YYEHHYECKOIO JKCIEPUMEHTA, BKJIOYAIOIIErO
(GpoHTaNbHBIE YYEHUYECKHE OIBITHI IPU U3YYEHUH HOBOIO MaTepuaia, J1abopaTopHble
paboTel M paboThl mpakThkyma. [Ipu 3TOM BO3MOXHBI JBa crnoco0a peanu3anuu
(u3nYecKoro NpakTukyma. B nepBom ciryyae npakTUKyM IPOBOJAUTCS MO0 B KoHLe 10
u 11 kmaccoB, 1100 Mocie MepBoOro U BTOPOTO MOJYTOANM B KaXKJIOM M3 3TUX KJIACCOB.
Bropoii ciocod — 310 uHTerpanus padoT NpakTUKyMa B CUCTEMY JIaOOpaTOPHBIX padoT,
KOTOpBIE IPOBOASATCA B Ipolecce n3ydeHus paszaena (temsl). [Ipu stom nox paboramu



MPAKTUKyMa MOHUMAETCSl CaMOCTOSATENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOAUTCSA 10
PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOTO BUAA 0€3 MOIIaroBOM HHCTPYKIUH.

B mporpamme no ¢gusuke cucreMa y4eHUYECKOrO IKCIEPUMEHTA, JTaO0OpaTOPHBIX
paboT W TMpakTUKyMa MpeJACTaBiIeHA €IUHBIM MepeduHeM. BrIOOp TeMaTUKu I STHUX
BUJIOB  yYYCHMUYECKHX  MPAKTHUYECKHX  paboOT  OCYIIECTBISCTCA  YYaCTHUKAMHU
00pa30BaTeIbLHOTO MPOIECCa UCXOAS U3 OCOOCHHOCTEW MOYPOYHOIO IUIAHUPOBAHUS U
ocHalleHusa kabunera ¢usuku. IIpu 3ToM obecneunBaeTcss OBlIaeHUE 00yYarOIUMUCS
YMEHHSIMU MPOBOJIUTH MPSIMbIE M KOCBEHHbIE U3MEPEHUSI, UCCIIEIOBAHUS 3aBUCUMOCTEN
(bU3UYECKUX BEJIMUYMH U TTOCTAHOBKY OIBITOB MO MPOBEPKE MPEIOKESHHBIX THIIOTES.

Bbonbiioe BHUMaHNE yAENAETCS PEIICHUIO PACUETHBIX U KaUeCTBEHHBIX 3a1a4. [lpu
ATOM JIsl PACUETHBIX 3aJ1ay MPUOPUTETOM SBIISIOTCS 3a/1a4M C SBHO 33JIAHHOU U HESIBHO
3aJlaHHON (PU3NYECKON MOJIEIbI0, TMO3BOJIAIONINE MPUMEHSATh H3YyYCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jesia Kypca, TaK U UHTETpUpys IPUMEHEHUE 3HAHU N
U3 pa3HbIX pasjenioB. [ KauecTBEHHBIX 3aJay MPUOPUTETOM SIBISIOTCS 3a/laHUsl Ha
0O0BsICHEHUE/TIpE/ICKa3aHUuEe TMPOTEKaHUsl (PU3MUECKUX SBJICHUHW U TPOLECCOB B
OKpY’)Karolel Ku3HH, TpeOyromue BbIOOpa (U3UYECKOM MOJIECIH MJisd CUTYalUH
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanuamu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecrieyeHnto y4eObHOro mporecca Kypc (U3MKKA YIrIIyOJIEHHOTO YPOBHS Ha YpOBHE
cpelHero o01ero oopa3zoBaHus JOJKEH U3y4aThCs B YCIOBUSAX IPEIMETHOIO KaOUHETA.
B kabunere u3mku JOMKHO OBITH HEOOXOAMMOE JabopaTopHOE OO0OpYIOBAaHHUE IS
BBITNIOJIHEHMSI YKA3aHHBIX B IPOrpamMMe Mo (PU3MKe YUEHUYECKUX OMBITOB, 1a00paTOPHBIX
paboT U paboT NPaKTUKyMa, a TAKKE IEMOHCTPALIMOHHOE 000PYI0OBaHUE.

JlemoHCcTpanmoHHoe 00opya0oBaHuE (POPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUAMAJIBHOM JIOCTaTOYHOCTH W OOECNEeYMBAET I[OCTAaHOBKY IIEPEUMCIEHHBIX B
nporpamMme 1o (U3MKe KIHYEBBIX JAEMOHCTPALUNA JUIsI MCCIEIOBAHUA HM3yYaeMBbIX
SBJICHUW U MPOIIECCOB, SMIUPUUECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX
MIPUMEHEHUM.

JlabopatopHoe 00OpymOBaHWE I YYECHHYECKHX  MPAKTHUYECKUX  paboT
dbopmupyeTcsi B BUJIe TEMAaTUYECKUX KOMIUIEKTOB M 0OecreunBaeTcsi B pacu€Te 0JHOTO
KOMIUJIEKTa Ha JBYyX oOydarommxcd. TemaTHueckue KOMIUIEKTbl J1IabopaTOpHOIo
000py10BaHUS JOJIKHBI OBITh IOCTPOEHBI HA KOMIUIEKCHOM HMCIIOJIb30BAHUH aHAJIOTOBBIX
U UU(pOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BUJC
1 poBLIX Ja00paTOPUH.

OCHOBHBIMM ~ LIEJIAIMH  M3y4€HHUsS] (PU3UKK B 0OwEM O0Opa3oBaHUM  SIBISIOTCA:
dbopMupoBaHHEe HHTEpeca M CTPEMJICHUS OOydYarolMXCS K HAyyYHOMY M3YUYEHUIO
NPUPObI, PA3BUTHE WX HMHTEIUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE
NPEJCTaBICHUA O HAYYHOM METOJE MO3HaHUS M (HOPMHPOBAHHE HCCIEIOBATEIHCKOTO
OTHOILIEHUS K OKPY’KAIOLIUM SBJICHUSM; (POPMUPOBAHNE HAYYHOI'O MUPOBO33PEHUSI KaK
pe3ysbTaTa U3y4YeHHs] OCHOB CTPOCHMS MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;



dbopmupoBaHre YMEHHUI OOBACHSTH SBICHUS C UCIIOIb30BaHUEM (DU3UYECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeNbCTB; (POPMHUPOBAHUE MIPEACTABICHUIN O posid GU3UKU JIJIs1 pa3BUTHSA
JIPYTUX ©CTECTBCHHBIX HAYK, TEXHUKA W TEXHOJIOTHH; pa3BUTHE MPEICTABICHUU O
BO3MOXHBIX cdepax Oyaymeld npodecCHOHaTbHON JEATEILHOCTH, CBS3aHHBIX C
(bU3HMKOH, MOATOTOBKA K JTalIbHEHIIIEMY O0OYYCHHIO B 3TOM HaIlpaBJICHUH.

JlocTikeHue HSTHUX 1efield o0ecrneyrBaeTcs pelIeHUuEM CIEAyIoNMX 3aaad B
mpoiecce M3ydeHusi Kypca (HU3MKH Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUS:
NpUOOPETEHNE CUCTEMBbI 3HAHUI 00 OOHmUX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsS MEXaHUKY, MOJICKYSIPHYIO (PU3HKY, JICKTPOIUHAMUKY, KBAHTOBYIO
GU3HKY ¥ DJIEMEHTHI acTpoPU3UKH; (HOPMUPOBAHNE YMEHUA TIPUMEHSITH TEOPETUICCKUC
3HAHUS 17151 OOBSICHEHHUSI
bu3NYeCcKuX SBJICHUH B TPUPOAE U JUIS TPUHATAS TPAKTHUECKUX PEIICHUH B
MOBCETHEBHOM KU3HU; OCBOCHHE CITIOCOOOB PEIICHUS Pa3INYHbIX 3a7a4 C IBHO 3aJaHHON
¢usznyeckoil Moaenblo, 3adad, MOAPa3yMEBAIOIIMX CaMOCTOSTENIbHOE CO3/IaHue
bu3nUecKoil MO/IeNH, aIeKBATHOM YCIOBHSIM 3a/1aud, B TOM YHCIE 337a4 MHXEHEPHOTO
XapakTepa;, TMOHMMaHWEe (U3MYCCKUX OCHOB W TPUHIUIIOB JCUCTBHS TEXHHYECCKUX
YCTPOWCTB W TEXHOJOTHYECKUX TMPOIECCOB, WX BIHSIHHUS Ha OKPYKAIOIIYIO Cpeny;
OBJIaJICHUE METOJIaMU CAMOCTOSITEIHHOTO TUIAHUPOBAHMS U TMPOBEACHUS (PU3NUECKUX
AKCIIEPUMEHTOB, aHAJIN3a U HHTEPIIPETAITNN HHPOPMAIIUH, OTIPEACIICHHS JOCTOBEPHOCTH
MOJIYYCHHOTO PE3yJbTaTa; CO3JaHUE YCJIOBHM JUIsi Pa3BUTHS yMEHUW MPOEKTHO-
WCCIICJIOBATENILCKOM, TBOPYECKOW NEATENBHOCTH;  pa3BUTHE HHTEpeca K chepam
npo¢eCCUOHATILHON JIEATEIbHOCTH, CBS3aHHOM
¢ (pU3UKOM.

B cootBerctBuu ¢ tpedoBanusiMu ®I'OC COO yriyOn€HHbIN ypOBEHb H3yYEHHUS
yaeOHorO npeamera «Pu3nka» Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHMs BRIOUPAETCS
OOyYarOIIMMUCS, TUIAHUPYIONIUMHU MPOAOIKEHUE 00pa3oBaHUs MO CIECIHATIBHOCTIM
(UBUKO-TEeXHUYECKOTO TTPOQuIs.

OO6miee 4KcIO YacoB, PEKOMEHJIOBAHHBIX IS M3ydeHUs (Ppu3uku (yriyOneHHBIN
ypoBenb) — 340 gacos: B 10 xiacce — 170 gacoB (5 gacoB B Hepento), B 11 kmacce — 170
4acoB (5 4acoB B HEJEIIO).

[Ipennaraemsiii B mporpamme 1mo Gu3nKe nepedeHb Ja00paTOPHBIX U MPAKTUICCKUX
paboT ABJISETCS PEKOMEHI0BAHHBIM, YYUTEIb JeJIaeT BEIOOP MPOBEACHHS Ta00PATOPHBIX
paboT 1 OTMBITOB C YYETOM HHIMBUIYATBHBIX OCOOCHHOCTEH 00yJarommxcsl.

B mporpamme mo ¢u3MKe KaxXIOro Kiacca NpeiaraeTcsi pe3epB BpPEMEHH,
OTBOJIMMBIN Ha BapUATUBHYIO YacTh MPOTPAMMBI, COJEpPKaHNEe KOTOpOoi (hopmMupyercs
y4JacTHUKaMu oOpa3oBaTesibHOTO mpornecca. Jlrobas paboyas mnporpamMma J0JKHA
MOJTHOCTBIO BKJTIOYATh B C€0S CoMlep KaHMe TaHHOW TTPOTPaMMBI TT0 (hU3HKE.



COJEPXXAHUE ObYUYEHUA

10 KJIACC Pa3zgea 1. Hay4yHblii MeTOA MO3HAHUA PUPOALI

®uzuka — (QyHIaMeHTaldbHas Hayka o mpupoje. HaydHbli MeTOH TMO3HAHHS H
METO/Ibl UCCIIEIOBAaHUS (PUBNYECKUX SABJICHUH.

OKCIIepUMEHT U TeOopHsl B IIpoliecce MO3HaHus npuponsl. Habmionenue u
HKCIIEPUMEHT B (PU3UKE.

CriocoO6bpl  u3MepeHusi (U3MUECKUX BEIMYMH (AQHAJIOTOBblE M LMUQPOBBIC
U3MEpPUTEbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JaTYMKOBBIE CUCTEMBI).
[TorpemHocTy n3MepeHnt PU3NYECKUX BeTUUHH (a0CONIOTHAS U OTHOCUTENIbHAS).

MonenupoBanue (U3NYECKUX SBICHUM M NPOLECCOB (MaTepualibHas TOYKa,
a0COJIFOTHO TBEPAOE TEJO, UACATbHAS KUJIKOCTh, UICAIbHBIN a3, TOUCYHBIHN 3apsi).
I'mnores3a. @uU3nyecKnii 3aKOH, TPAHULIBI €0 TPUMEHUMOCTU. Pu3ndecKas Teopusl.

Ponb u MecTo ¢pu3nku B pOpMUPOBAHUU COBPEMEHHON HAYYHOI KapTUHBI MUPA, B
MIPAKTUYECKOMN JAEATEIBHOCTH JIFOJIEN.

Yuenuueckuu sxcnepumenm, nabopamophsie pabomsi, NPAKMUKym

W3mepenne cuiibl TOKa M HAMPSHKCHHUS B €M MOCTOSHHOTO TOKA MPU MOMOIIH
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTETHHBIX PUOOPOB.

3HaKOMCTBO ¢ HHU(ppoBoi Jnadoparopueir no ¢usuke. IlpuMepsl u3MepeHUs
($u3nYeCKUX BETUUYMH MTPHU MOMOIIM KOMIIBIOTEPHBIX JaTUUKOB.

Pasznea 2. Mexanuka Tema 1. Kunemamuka

Mexanunueckoe JBrukeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBHKEeHMS. CrcTema
OTCY€Ta.

[Tpsimast u oOpaTHast 3a1a4u MEXAHUKH.

Pannyc-BexkTop MarepralbHOM TOYKH, €T0 IMPOEKLINUHA HA OCH CUCTEMBbI KOOPAUHAT.
Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTbh) U YCKOPEHUE
MaTepuaJibHOM TOYKM, HMX IPOEKIMM HAa OCH CHCTEMBbI KoopauHar. CroxeHue
IIEPEMEILIEHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMEpHOE W pPAaBHOYCKOPEHHOE NPSIMOJMHENHOE [IBUKEHHUE. 3aBUCHUMOCTH
KOOpPAMHAT, CKOPOCTH, YCKOPEHUS M IYTH MaTEpPUaIbHOM TOYKH OT BPEMEHM U HX
rpaduku.

CBoOOgHOE majeHue. YCKOpeHuEe CBOOOJHOro majeHus. JIBukeHue Tena,
OpOILIEHHOIO MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPAUHAT, CKOPOCTH U YCKOPEHUS
MaTepuaIbHONW TOYKU OT BPEMEHH U UX TPaPUKH.

KpuBosnHeHoe nBuxkeHue. [[BHkeHUE MaTepUaJbHON TOUYKHU 10 OKPY>KHOCTH.



VYrioBas u nuHeHas ckopocTh. [lepros n yacrora obpamenus. L{eHTpocTpeMuTebHOE
(HOpMalIbHOE), KacaTelbHOE (TaHTEHI[MAJIbHOE) M TIOJIHOE YCKOPEHHUE MaTepHaIbHOM
TOYKH.

TexHuueckne yCTpoNuCTBa U TEXHOJOTHYECKHUE MPOLECCHI: CIUAOMETP, IBUKCHUE
CHapsIIOB, IEITHBIE, MeCTePEHYATHIE U PEeMEHHBIE TIEpe1aun, CKOPOCTHBIC TU(MTHI.

Jlemoncmpayuu
Mogenb cuctemMbl OTCYETA, WIUIIOCTpAlUs KUHEMAaTHYECKHUX XapaKTEePUCTHUK
JIBYKCHUS.

Crioco0sI BcciieTI0BaHus TBHKCHU.

NnmrocTpaniys mpeaeabHOoro nepexoaa 1 u3MepeHrue MrHOBEHHOM CKOPOCTH.
[IpeoOpazoBaHue NBUKEHUN ¢ UCIIOJI30BAaHUEM MEXaHU3MOB.

[Tagenue Tes B BO3yXe U B Pa3peKEHHOM ITPOCTPAHCTRE.

HaGnronenue paBuxeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY  H
TOPU30HTAIBHO.

HampapiieHue CKOpOCTH TP ABUKEHUU 110 OKPYKHOCTH.
[IpeoOpazoBaHue yriioBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTel, TPACKTOPUM, CKOPOCTEN JABUMKEHHUS OJTHOTO M TOTO K€ Tela B
Pa3HBIX CUCTEMAX OTCUYETA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM

N3yuenne HEpaBHOMEPHOTO MABWKEHHUS C IIEIBIO OMPEAENICHUsS MTHOBECHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBIXKCHHH —TI0
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITYTH OT BPEMEHH TPHU PaBHOYCKOPEHHOM JBUKCHUU.

N3mepenne yckopeHHs CBOOOAHOTO TMajeHUs (PEKOMEHIOBAHO WCIOJIb30BAHUE
1 dpoBoit 1abopaTopun).

N3yuenue nBukeHus Tena, OpOIICHHOTO TOPU30HTaNbHO. [IpoBepka rumoTe3sl o
psIMON TTPOMTOPIIMOHAILHOW 3aBUCUMOCTH MEXAY IAbHOCTHIO TOJETA M HAYaIbHON
CKOPOCTBIO TeTa.

W3yueHue ABUKCHUS Tea IO OKPYKHOCTH C IMTOCTOSTHHOM 110 MOJTYJTFO CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH TIEpHO/ia OOpAIeHUs] KOHMYECKOTO MasTHHKA OT €T

apameTpoB.
Tema 2. lunamuka

IlepBoiii  3axkoH Hprorona. HMuepumanbable cucteMsbl orcuéra. [IpmHImMn
oTHocuTenbHOCTH [amwies. HewHepumaneHble cuUcTEMBI OTCYEéTa (ONpEAEIICHHE,
IPUMEPHI).

Macca tena. Cwia. [IpyuHIun cyneprio3uiuy Cuil.



Bropoii 3akoH HproToHa 1151 MaTepranbHON TOUYKH.
Tpertuit 3akoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHHS. DKBUBAJEHTHOCTh I'PABUTAMOHHONW U HHEPTHOMU
MAacCChl.

Cwiia TsbKecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO TAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi mupoThl. J(BrkeHre HeOECHBIX TeN U UX
cnyTHHKOB. 3akoHbl Kemepa. IlepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TPEHUSI CKOJILKEHUSI M CUJIa TPEHUS IOKOS.
Koaddumuent tpenus. Cuiia COnpoTUBICHUS MPHU IB>KCHUN Tella B )KUJIKOCTH HIIU Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSI.

Hanenue. I'mapocratuueckoe nasinenue. Cuna Apxumena.

TexHuueckure yCTporucTBa U TEXHOJIOTUYECKHUE IPOLIECCHI: MOAIIMITHUKHY, IBUKEHUE

HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HaOnronenue ABWKEHHS Tel B WHEPUUAIBHBIX W HEHMHEPIIUAIBHBIX CHCTEMax
OTCHUETA.
[TpyHIMIT OTHOCUTENBLHOCTH.

Kauenue nByX NMIMHAPOB WM IIAPOB PA3HOW MACChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PABHOJCUCTBYIONIEH NPHUIOXKEHHBIX K TEIy CHJI C MPOU3BEACHHUEM
MACCHI T€JIa Ha €r0 YCKOPEHUE B HHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOIINX B pE3yIbTaTe B3aUMOICHCTBUS TEJI.
W3mepenne Macc 1Mo B3anuMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME | T/ ICHUH.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHeHI/IC CUII TPCHUA IIOKOA, KAYCHUA U CKOJIbKCHUS.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomul, NPAKMUKYM

N3mepenne paBHOACHCTBYIOIIEH CHUIl MpU ABUKEHUU OpycKa MO HAKIOHHOU
TJIOCKOCTH.

[IpoBepka runoTe3bl 0O HE3ABUCUMOCTH BPEMEHH JIBHXKEHUSI OpycKa M0 HaKJIOHHOM
IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAaCCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIMX B NPYXKUHE U
pe3HOBOM 00pa3Iie, oT ux AedopMaIium.

N3yyeHne 1BUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBHIO, IEPEKUHYTOM Yepe3 JIErKUU
OJIOK.



N3mepenne kodduiineHTa TpeHUs MO BEIMYMHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue ABMXKEHHs Opycka IO HAKIOHHOW IUIOCKOCTH C IEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydeHne nBUKEHUS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomoTHO TBEpAOE Teno. [locTynaTenbHOE U BpalaTeNbHOE JBUKEHUE TBEPIOTO
Tena. MOMEHT Cuiibl OTHOCUTENIBHO ocu BpameHus. [lmedo cuibl. CrioxeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teiy. LlenTp TsxecTu Tena.

YcnoBus PaBHOBCCHUA TBép,ZIOFO TCJA.

YcroliunBoe, HeycToUMBOE, 0€3pa3InyHOE PaBHOBECHE.
TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI:  KPOHILUTEMNH,
CTPOUTEINIbHBIA KPaH, peMIETYaThIe KOHCTPYKIIUH.

Jlemoncmpayuu

YcnoBus paBHOBecusA. Bupl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoptwle pabomul, NPAKMUKYM
HccnenoBanne ycinoBUl paBHOBECHUS TBEPAOTO TEJAa, UMEIOLIETO OCh BPAILICHUS.
KoHcTpynpoBanue KpOHIITENHOB U pACUYET CUJI YIIPYTOCTH.

N3ydeHne ycTONYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3axkonvt coxpanenus 6 MexaHukK
Nmnynsc MarepuasbHOM TOYKH, CHUCTEMBI MaTepUabHBIX Touek. LleHTp macc
CHUCTEMbI MaTEpHUAIbHBIX TOUYEK. Teopema 0 ABUKEHUHU LIEHTPpa Macc.
Nmnynbe CUITBI 1 UI3MEHEHHUE UMITYJIbCA Tea.
3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.
MomeHT nmnynbsca MaTepuainbHON Toukd. [IpeacraBienne o COXpaHeHUM MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISAX.
Pabora cuapl Ha MaJloM W Ha KOHEUYHOM IiepeMemieHuH. ['paduueckoe
[pe/ICTaBlIeHUE PAOOThHI CHIIBI.
MoOIITHOCTb CUIIBI.
Kunernueckas JHEpPrus MaTepUaIbHOU TOYKHU. Teopema 00
M3MEHEHUH KHHETUYECKON SHEPTrUU MaTEPUAIBHON TOUKH.
[loreHunanbHBIE U HEIMOTEHINAIbHBIE CUJIBL. [ToTeHunanbHas
sHeprus. lloTeHuumanbHas d>HEpPrus ynpyro Je(@opMHUpPOBAHHOW MPY>KUHBI.
[TorennumanbHast 3HEPrus Tena B OAHOPOJAHOM I'PpaBUTALMOHHOM mnoJie. [loreHunanbHas
HHEPrus TeJla B TPaBUTAILIMOHHOM I10JI€ OJIHOPOIHOTO 1apa (BHYTpH U BHE mapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsl KOCMHUYECKasi CKOPOCTb.



CBs3b pa6OTI>I HCTIOTCHIHAJIBHBIX CHJI C HN3MCHCHHCM MEXaHMYECKOU OHCPIUH
CHUCTEMBI TeJ. 3aKOH COXpaHCHUA MEXaHMYECKOU OHCPIUHU.

Yupyrue u Heynpyrue CTOIKHOBEHMUS.
YpaBHeHue bepHyuM UIsI UACATBHOM KUJKOCTH KAaK CJIEICTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHudyeckre yCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JABUKECHHE PAaKeT,
BOJAOMET, KOTIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (UTYpHOE KaTaHUE HAa KOHbKAX.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

N3mepeHne MOITHOCTH CHUJIBI.

M3MeHeHne SHepruu Tejia IMPU COBEPIIICHUU PaOOTHI.

B3auMHbIe npeBpalieHuss KHHETHYECKOW U NOTEHIHAIBbHON SHEPTUN NPU IEHCTBUU
Ha TEJIO CWJIbI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPrud MpPH CBOOOJHOM MaJACHUU. Yuenuueckuil s3KcnepumeHm,
nabopamopubsle pabomul, npakmuxkym V3MepeHue umiyiibca Tejia o TOpMO3HOMY My TH.

N3mepenune cusibl TSITH, CKOPOCTH MOJIENH SJIEKTPOMOOUIIS U MOIITHOCTH CUJIBI TATH.
CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJILCOM CHIIBI.
HccnenoBanne cOXpaHEHUs] UMITYJIbCA MIPU YIIPYTOM B3aWMOICHCTBUMU.
N3mMepeHne KHNHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHeHHE UW3MEHEHUS TOTEHIUAIBHOW JHEPTUM TMPYXKHUHBI C PabOTOM CHIIBI
TPEHUSL.

OnpeneneHI/Ie pa6OTBI CWJIbI TPCHUA IIPHU ABUKCHHH TCJIa I10 HAKJOHHOM MJIOCKOCTH.

Pazgen 3. MouekyaspHas ¢usuka u TepmoauHamuka Tema 1. Ochogwl
MOJIEKYIAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TOJOKEHUS MOJICKYJIIpHO-KuHeTHuYeckor Teopun (MKT), ux ombiTHOE
obocHoBanue. Juddysus. bBbpoyHOBCkoe nBMXKEHHE. XapakKTep [JBWXKCHUS U
B3aMMOJICMCTBUS YaCTHUI] BelecTBa. MoJiesin CTpOEHHS ra30B, XKUAKOCTEN U TBEPABIX TEN
1 00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 9TUX Mojeliel. Macca u pa3Mepbl MOJIEKYT
(atomoB). KonnuectBo BemectBa. [loctossHHast ABorajpo.

TenoBoe paBHOBecue. Temmeparypa u cnocodbl €€ wusmepenus. [llkama
temneparyp Llenscus.

Mogens uaeanbHOro raza B MOJEKYJISIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI rasa
JBIXKYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHbl.  YpaBHenue MenneneeBa—Kmanelipona.  AGcomroTHas
temriepatypa (mkamna temnepatyp KenbBuna). 3akon Jlanbrona. M3ompoueccel B



nacaJbHOM Ia3€¢ ¢ INOCTOAHHBIM KOJIHMYCCTBOM BCIICCTBA. Fpa(l)I/ILIeCKOG MMpcaACTaBJICHUC
H30IIpOUCCCOB: N30TCPMA, N30X0Pa, H306apa.

CBsi3b MEXIy JaBJICHUEM M CpeHEH KMHETHYECKON HEpPrueil mocTynareibHOro
TEIUIOBOTO  JBWKEHHS  MOJIEKYJl  MJEabHOTO Tra3a  (OCHOBHOE  ypaBHEHHE
MOJIEKYISIPHOKUHETUYECKOM TEOPUU UACATBHOTO ra3a).

CBsi3b  a0CONIIOTHOM TeMmepaTypbl TEPMOAMHAMUUECKON CHUCTEMBI CO CpeIHEH
KMHETUYECKOW SHEPruei MOCTyNnaTeIbHOIO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckue ycTpoiCcTBa U TEXHOJOTHUYECKHE MPOIECChl: TEPMOMETpP, OapoMeTp,
MOJIy4YeHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu

Mogenu 1BUKEHHS YaCTHUII BEIECTRA.

Mogenb OpOyHOBCKOTO JIBUKEHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUXKCHHUS.
Juddysus xunkocTen.

Mogaens onbita IllTepHa.

[IputsixeHne MONEKyJI.

Mojenu KpuCTaIIMYEeCKUX PEIIETOK.

Habnronenue u ucciienoBaHue U30MPOIIECCOB.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol, NPAKMUKYM

HccnenoBanne mporecca yCTaHOBIICHHS TEIIJIOBOTO PaBHOBECHS TIPH TEIIJIO0OMEHE
MEXKIY TOPSTYEH U XOJIOJHOM BOJOM.

N3ydenne wu3oTepmMuueckoro mporecca  (PEKOMEHIOBAaHO  HCIOJIb30BaHHE
urdpoBoii 1aboparopun).
N3yuenne nzoxopHoro npoiecca. M3ydueHnue nzo0apHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoswvie mawiunwl

Tepmonunamuueckass (TJ[) cucrema. 3agaHue BHEIIHMX YCJIOBHI TS
TEPMOJMHAMMYECKON cuCTeMbl. BHemHne u BHyTpeHHHE mapamerpsl. llapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMBI KaK CpPEJHUE 3HAYCHHsI BEJIMYMH, OINHKCHIBAKOIIUX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajgo  TEPMOAVHAMUKHU. Camornpou3BoibHast  pesaKcauus
TEPMOJIMHAMHYECKOW CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnenp naeanbHOro rasa B TEPMOJUHAMUKE — CHCTEMa yPAaBHEHUI: ypaBHEHME
MenneneeBa—KnanelipoHa © BBIp&KEHHME JUIsI BHYTPEHHEW DHEPIrUH. Y CIOBUS
IIPUMEHUMOCTH 3TOM MOJIETIU: HU3Kasl KOHLIEHTpALUs YaCTHLL, BBICOKHUE TEMIIEPATYpBI.
BrIpaxkeHne i1 BHYTPEHHEN SHEPTUHA OJJHOATOMHOTO HICAJIbHOIO rasa.
KBa3zucratnyeckue u HECTaTUYECKUE ITPOLIECCHI.



OnemeHTapHasi pabota B TepMoAMHAMHKE. Bpramcienune pabotbl 1o Tpaduxy
nporiecca Ha pV-nuarpamme.

Temmonepeaayua kak crnmoco0 M3MEHEHUs BHYTPECHHEH YHEPTHH TEPMOIMHAMUYECCKOM
CUCTEMBI 0e3 coBepIieHU paboThl. KOHBEKITHS, TEIIIOMPOBOHOCTD, U3TyUCHHUE.

KomunuectBo Temnotel. TennoéMkocTs Tena. Y aenbHasi U MOJApHAs TEMJI0EMKOCTH
BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TemoTa CcropaHus TomuBa. Pacuér
KOJIMYECTBA TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunadbatHoM mpolecce.

[lepBbI1ii 3akOH TepMOAMHAMUKU. BHyTpeHHssa 3Heprus. KonmyecTtBo TEIIOTHI U
paboTa Kak Mepbl U3BMEHEHUS] BHYTPEHHEHW SHEPTUH TEPMOAMHAMUYECKON CHCTEMBI.

Bropoii 3akoH TepMOAMHAMHUKU Jii PAaBHOBECHBIX IMPOIIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOJIUHAMUYCCKONH CHCTEMBI MPOXOAUT CIUHCTBCHHAS
aguadaTa. AOCOJIFOTHAs TeMIIepaTypa.

Bropoif 3akoH TEepMOIMHAMUKHU IS HEPABHOBECHBIX ITPOIIECCOB: HEBO3MOMKHO
nepejaTh TEIUIOTY OT 0oJiee XOJOJHOro Teina K Oojiee HarpeTomMy 0e3 KOMITeHCAIUU
(Knay3uyc). HeoOpaTuMOoCTh TPUPOIHBIX ITPOLIECCOB.

[Tpunnumne! gectBus TermoBbix MamuH. KII/I.
Makcumansnoe 3Hauenue KII/I. Hukn Kapho.

DKOJIOTUYECKHE ACTHEKTHl MCIIOJNB30BAHUS TEIUIOBBIX JABUrarenei. TemnoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPEbI.
TexHuueckue YCTPOMCTBA U TEXHOJIOTUYECKHUE TPOLIECCHI:
XOJIOAUIBHUK, KOHAUIIMOHED, TU3EIbHBII U KapOIOPATOPHBIN IBUTATEIIN, TApOBas
TypOHMHA, MOJIydEHHE CBEPXHHU3KUX TEMIIEpaTyp, YTHUIU3AIUS «TEIJIOBBIX» OTXOJIOB C
MCII0JIb30BAaHUEM TEIUIOBOIO HAcOCa, YTHIM3alUs OMOOPraHMYECKOro TOIJIMBA  JUIS
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUU.

Jlemoncmpayuu

M3meHeHne TemmepaTypsl IPU aquadaTHIeCKOM PaCIIHpPCHHH.
Bo3aymHoe orauso.

CpaBHEHME yAETBHBIX TEILNTIOEMKOCTEN BEILIECTB.

CriocoObl I3MEHEHUSI BHYTPEHHEH YHEPTUH.

UccnenoBanue aaunabaTHOTO mpoiiecca.

KoMmbroTepHbie MOJIENIN TEIUIOBBIX JBUTATEIICH.

Vuenuueckuii sxcnepumenm, nrabopamopuvle pabomsl, npaxmuxkym VI3MepeHue yaelbHOU
TEIUIOEMKOCTH.

HccnenoBanue npoliecca OCThIBaHUS BEIIECTBA.
UccnenoBanue aaunabaTHOTO mpoiiecca.

N3ydenne B3aMMOCBA3M DHEPIUM MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS WU
TEMIIEPATYPbI KUIIEHUS KUJIKOCTEM.



Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHjaeHcanus. VMcnapeHue u kumneHue. YjenbHas TeIioTa
napooOpa3oBaHusl.

Haceiiennbslie 1 HeHachIeHHbIE napbl. KauecTBeHHAass 3aBUCUMOCTh MJIOTHOCTH U
JABJICHUSI HACBHIIICHHOTO Tapa OT TEeMIEepaTypbl, UX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHUS OT JABJICHUS B AKHUJKOCTH.

BnaxxocTb Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

TBépnoe teno. Kpucramnmyeckue u amopduble Tena. AHHU30TPONHS CBOMCTB
KpuctayyioB. IlmaBieHne U KpucCTaIM3auus. YJIeJdbHas TEIIOTAa IUIABJICHUS.
CyO6numarnusi.

Hedbopmanuu TBEpmoro tena. Pactsxenue u cxarue. Casur. Moayns FOwnra.
[Ipenen ynpyrux aedopmarmii.

TerioBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tell, O0BEMHOE U JIMHEHHOE
paciupeHre. AHrapMOHU3M TEIUIOBBIX KOJICOAHMI YacTHI] BEIIECTBA Kak MPUYHMHA
TETUIOBOTO PACHIMPCHHUS Tell (Ha Ka4YeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpPTrUn B Pa30BbIX MMEPEX0IaxX.
YpaBHeHUE TEIIOBOTO OanaHca.
[ToBepxnoctHoe  HaTsbkeHue. Koaddunment MMOBEPXHOCTHOTO
HaTsokeHus.  Kamwnnsipaesle  aBienusi.  JlaBneHue  1moa  MCKPUBJIEHHOM
MOBEPXHOCTHIO KUAKocTH. Popmyina Jlamaca.

TexHuueckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: KUIKUE KPUCTAILIBI,
COBpPEMEHHBIE MaTEPHUAJIbI.

Jlemoncmpayuu

TermoBoe pacmmpeHue.

CBolicTBa HACHIIICHHBIX TTAPOB.

Kunenune. Kurnienne npu noHW>KEHHOM J1aBJICHUH.
N3Mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUSL.
OnBITE ¢ MBUILHBIMH TIEHKAMU.

CmaumnBaHue.

KanunnspHsie siBICHUS.

Mopaenn HeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObl M3MepeHus BIAKHOCTH.

HccnenoBanne HarpeBaHus U IIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
Buner nepopmanuii.

HaGmronenue manbix aedopmanuid.

Vuenuveckuii  sxkcnepumenm, nabopamopHvle  pabomvl,  NPAKMUKYM N3yuenne
3aKOHOMEPHOCTEH UCTIAPEHUS KUIKOCTEN.



N3mepenne yaenbHON TEIJIOTHI IUIABICHUS JIbJA.
N3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne aOCOMOTHOM BJIAKHOCTH BO31yXa 51 OLICHKA

Macchbl [IapOB B IIOMELICHUHU.

N3mepenne kodhduimenTa ToBEpXHOCTHOTO HATSHKCHHSL.
N3mepenne moayns FOHra.

NccnenoBanue 3aBUCUMOCTH eopMaliid pe3nHOBOTO 00pasiia OT MPHIIOKEHHOM
K HEMY CHJIBL.

Paznen 4. dnekrpogunamuka Tema 1. Inexkmpuueckoe none

OnekTpu3anuss Ten W €€ NposABICHUs. OJEeKTpudyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3aps0B. [[pOBOHUKH, TUDIIEKTPUKHU U MOTYIIPOBOIHUKH.
DneMeHTapHbIN SJIEKTPUUECKUN 3apsia. 3aKOH COXPAHEHHUS SJIEKTPUUECKOr0 3apsija.
B3aumoneiictBue 3apsaoB. Toueunsie 3apsabl. 3akoH Kynona.

Onextpudeckoe nojue. Ero neicTeue Ha 3JI€KTPUUECKUE 3aPs/IbI.

HanpsoxénnocTs anexktpudeckoro nodst. [IpoGusiit 3apsa. Jluauu HanpsxEHHOCTH
ANEKTPUYECKOTO N0JIs1. OTHOPOAHOE DIIEKTPUUECKOE TTOJIE.

[ToTeHIMAIBHOCTh  AJEKTPOCTATUYECKOrO  MOJA. Pa3HOCTP  NOTEHUMAIOB U
HanpspkeHue. [loTeHunanbHas SJHEprus 3apsAaa B dJEKTpocTaTudecKoM nodie. [lorennuan
ANEKTPOCTATUYECKOTO MoJid. CBsA3b HANPSHKEHHOCTH TOJIE M Pa3sHOCTH MOTEHIMAJIOB

IUISL  AJIEKTPOCTATUYECKOro  mojs (Kak OJHOPOJHOTIO, TaK W
HEOTHOPOIHOTO).
[IpuHIMI CyNIEPIO3UIINN STEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paHomMepHo 3apsikeHHOM cepnl. [Tone paBHOMEPHO

3apsHKEHHOTO 10 00BhEMy 1mapa. Ilome paBHOMEpPHO 3apsiKEHHOW OECKOHEYHOU
MIOCKOCTH. KapTuHbl  JIUHUM HanpsDKEHHOCTH  ATUX TOJIEH u

SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsS0B.

JIMAIIEKTPUKU B 3JIEKTPOCTATUYECKOM I10Jie. Juanekrpuueckass MPOHULAEMOCTh
BEILIECTBA.

Konpencatop. OnEKTpOEMKOCTh KOHJAEHCATOpPA. ODJIEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOpa.

[TapannenbHoe coeauHEeHHWE KOHAEHCATOpoB. IlocinenoBaTenbHOE COEOUMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATOpA.
JIBrKeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHudyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI:  DJIEKTPOCKOIL,
ANEKTPOMETP,  BJEKTpOCTaTHMuYecKas  3al[uTa, 3a3eMJIEHHE  JJIEKTPONpHOOpOB,
KOHJIeHCATOpHkI, reHepaTtop Bau ne ['paada.



Jlemoncmpayuu

Y CTpOUCTBO U NIPUHIUII JEUCTBUS DIIEKTPOMETpA.

DIIEKTPUYECKOE NOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE T0JIE IBYX 3aPSKECHHBIX IIACTHH.

Mopnens anekTpocraTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B JJIIEKTPUYECKOM IOJIE.

DnexTpocTaTuyecKas 3amuTa.

Y CTpOoKCTBO U AEUCTBUE KOHJIEHCATOPA OCTOSSHHOM U MTEPEMEHHON EMKOCTH.

3aBHCUMOCTh BHGKTpOéMKOCTI/I IIJIOCKOI'O0 KOHACHCATOpPAa OT IIOImAaAH IINIIaCTHH,
pacCTOAHHA MCIKAY HUMH U I[I/ISJIGKTPI/II{GCKOﬁ IMPOHHULIACMOCTH.

DHeprus JJICKTPUYECKOTO TOJs 3apsOKCHHOTO KOHJIGHcAaTopa. 3apsaka W paspsjika
KOHJIEHCATOpa 4epe3 pe3ucTop.

Vuenuueckuii  osxcnepumenm, nabopamopnvie padomvl, NPAKMUKYM Onenka cui
B3aUMOJICHCTBUS 3apSHKCHHBIX TEJI.

HaGnronenue mnpeBpaiieHuss >HEPruu 3apsHKEHHOTO KOHJZIGHCATOpa B OHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

W3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIECH KOHIECHCATOP.
Pacnipenenenne pa3sHOCTH MOTEHIMATIOB (HAMPSIKEHUSA) MPU TOCIEI0BATEIHLHOM
COEIMHEHNH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHICHCATOpA Yepe3 Pe3UCTop.

Tema 2. Ilocmoannwtit 3nekmpuueckuii moxk Cuna toka. [locTOSHHBIN TOK.
YcnoBus CylmecTBOBaHuUs MMOCTOSHHOTO 3JIEKTPUYECKOT0 TOKa. MIcTouHMKHM TOKA.
Hanpsoxenune U u DJ1C é&.
3akoH Oma 1 y4acTKa LeTu.

DJIEKTPUYECKOE CONMPOTUBJIEHNE. 3aBUCUMOCTb COINPOTUBIICHHUS OJHOPOIAHOTO
IIPOBOAHUKA OT €ro JUIMHbl W IUIOIIAAM TIONEPEYHOr0 CEYEHMs. Y IEIBbHOE
CONPOTHUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuyeckux uenei. [lpasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akon /xoyns—Jlenua.

MOUIIHOCTh AJEKTPUYECKOTO TOKa. TeruoBas MOLIHOCTb, BbIIENsAE€Mas  Ha
pe3ucTope.

OJIC m BHYTpEeHHEE CONpPOTUBIICHHME MCTOYHHUKA TOKAa. 3akoH OMa 1yl MOJHOM
(3aMKHYTOI1) 2JIEKTpUYECKOM 1ienu. MOIHOCTh uCTOYHUKA ToKa. KopoTkoe 3aMbikaHueE.
KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckre yCTpoucTBa U TEXHOJIOTMYECKHE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTaT, CYETUHK AIEKTPUYECKOU SHEPTUH.



Jlemoncmpayuu
N3Mepenue cuiibl TOKa U HANPSIAKEHHUS.

HCCHGI{OB&HHG 3aBUCUMOCTH CHJIbI TOKAa OT HAIIPAXKCHUA IJIA pE3UCTOpPA, JIaMIIbI
HaKaJIMBaHUA U CBCTOAMOAA.

3aBUCUMOCTh COIIPOTHUBJICHUA HUIINMHAPUICCKUX ITPOBOJHHUKOB OT AJIMHBI, IIJIOOTAaN
MMONnepeYHOro CCUCHUA U MaTCpHrala.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT COIIPOTUBJICHUA IIPU IMOCTOSAHHOM
HaIps’KCHU M.

[Ipsamoe m3mepenue D/IC. KopoTkoe 3amplkaHHE TalbBaHMYECKOTO JIEMEHTA
OLICHKA BHYTPEHHETO COIPOTUBIICHUS.
CriocoObl coemnHeHnust UICTOYHUKOB Toka, JJIC GaTtapeil.

I/ICCJ'IG,ZIOBEIHHC Pa3HOCTHU ITOTCHIOUAJIOB MCKIY IMOJIOCAMU NUCTOYHHKA TOKA OT CHUJIbI
TOKAa B IICIIH.

Vuenuueckuii sxcnepumenm, nabopamopHvle padomvl, NPAKMUKYM HccnenoBanue
CMEIIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenune yaenpHOTo COMPOTURIICHUS MPOBOTHUKOB.

HccnenoBanrie 3aBUCUMOCTH CUJTbI TOKA OT HAIIPSIKEHUS JIJIS JIaMITbl HAKAJIMBAHUS.
VYBenuueHue npesena usMepeHus: amnepmeTpa (BoJIbTMETPaA).

N3mepenune I/IC 1 BHYTPEHHETO COMPOTUBJICHUSI HICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ[C rajibBaHUYECKOTO 3JIEMEHTa OT BPEMEHU IIPHU
KOPOTKOM 3aMbIKaHUH.

HCCJ’I@I{OB&HHG Pa3HOCTHU ITOTCHIOMUAJIOB MCKY ITOJHOCAMH NCTOYHHUKA TOKA OT CHUJIBI
TOKa B LICIIN.

HCCJ’I@}IOB&HI/IC 3aBMCHUMOCTH I10JIC3HOM MOIIIHOCTH UCTOYHHKA TOKa OT CHUJIBI TOKaA.

Tema 3. Toku 6 paznuuHsx cpeoax

DJIeKTpUYECKas MPOBOJIUMOCTh PA3IMYHBIX BEIIECTB. DJICKTPOHHAS TTPOBOJIUMOCTh
TBEPJIBIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBJICHUS META/NIOB OT TeMIEpaTyphl.
CBepXIIpOBOIUMOCTD.

DNeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAs: U TPUMECHAasi MPOBOIUMOCTb MOTYTPOBOHUKOB.
CroiictBa p—n-niepexona. [loaynpoBogHIKOBbIE TPUOOPHI.

DIJIEKTPUYECKHM TOK B  3JEKTPOJIMTAX. OJEKTPOJIUTHYECKAs JHUCCOLMALIMSL.
Onektponus. 3akoHsl Dapajes s ANEKTPOIHU3a.

DNeKTpUYEeCKUd TOK B razax. CaMOCTOSATENbHbIA U HECAMOCTOSITENbHBIN pa3psil.
Paznuunblie THIBI CAMOCTOSATENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre ycTpoMCTBAa M MPAKTUUECKOE MPUMEHEHHE: ra30pa3psIHbIC JIAMIIbI,
AIIEKTPOHHO-JIy4YeBasi TPyOKa, MOJIYNPOBOJHUKOBBIE MPUOOPHI: AHOJ, TPAH3UCTOP,



(bOTOI[I/IO,Z[, CBCTOOMOA, TaJIbBaHHKA, pa(bI/IHI/IPOBaHI/Ie MCAH, BbIIIJIaBKa aJIFOMHWHUA,
QJICKTPOHHAA MUKPOCKOIIHA.

Jlemoncmpayuu

3aBUCUMOCTh COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.
[1IpoBOAUMOCTB 3JEKTPOITUTOB.

3akoHbI dJiekTponu3a Papanes.

W ckpoBoii pa3psia U NPOBOJUMOCTb BO3AyXaA.

CpaBHeHHE TIPOBOJMMOCTH METAJUIOB W  TOJYNPOBOAHUKOB. OIHOCTOPOHHSSA
MPOBOAMMOCTD JHO/IA.

Vuenuueckuii  sxcnepumenm, nabopamopHvie pabomvli, HPAKMUKYM Ha6mronenue
AIEKTPOIIU3A.
N3mepenue 3apsiia OIHOBAIICHTHOTO MOHA.

HccnenoBanne 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TeMIiepaTypbl. CHITHE
BOJIbT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Pu3nyecKuil NPaKTUKYM

Crioco6bl m3MepeHusi (U3MYECKUX BEIUYUH C HUCIOJIb30BAHMEM aHAJOTOBBIX U
IU(PPOBBIX HU3MEPUTEIBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIIOTHBIE W OTHOCHUTENbHBIC TOTPENIHOCTH W3MEpPEHUN (U3HYECKUX BEITUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[TpoBeneHNE KOCBEHHBIX M3MEPEHUH, MCCIICIOBAHUN 3aBUCUMOCTEH (HU3HUECKUX
BEIIMYMH, TPOBEPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp H3 pabOT, OMHMCAHHBIX B
TEMaTUYECKUX pa3Aenax «YUYEHUYECKUH OKCIEpUMEHT, JabopaTopHble padoThI,
MPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku yrinyOnéHHOro ypoBHs B 10 Kiacce OCyIIECTBISETCA C
y4ETOM COJZIEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHKH, OWOJIOTHH,
XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meosiwcnpeomemmnovle nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO006 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHBIN QakT, rurnore3a, pu3ndeckas BeJIMUYMHA, 3aKOH, TeOpHs,
HaOJIIOICHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, U3MEpPEHHE, MOTPEUIHOCTH
W3MEPEHUI, U3MEePUTETbHBIE MPUOOPHI, IIHU(PPOBaAst TabopaTOpHsL.

Mamemamuxka: Pemenune cuctembl ypaBHeHuid. Jluneinas (ynkmus, mapaboia,
runepOosia, ux rpauku U cCBOMCTBA. TpuroHomerpuueckue GyHKIMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHIME€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO. BekTopsl M uX
IIPOEKLMU HA OCH KOOPJIHUHAT, CII0KEHNE BEKTOPOB.

Bbuonozusa: mexanmveckoe NBIDKEHHE B KHBOW mpupone, Auddysus, ocmoc,
TEIJIOOOMEH J>KHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHUE OKPYKAIOIIEH Cpelibl,
yTHIM3ausi  OMOOPraHMYECKOro  TOIUIMBA  JUIsl  BBIPAOOTKM  «TEIJIOBOM» U



AJIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSDKEHHE M KANWUISIPHBIE SIBICHUS B IPUPOJE,
AJIEKTPUYECKUE SIBJIICHUS B KUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJIAPHAs Macca, MOJy4YeHHe HaHOMATEPHAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX
TE€J, JKUJAKOCTEH W Ta30B, >KUJIKUE KPUCTAJUIbI, JEKTPUYECKHE CBOWCTBA METAJLIOB,
AJIEKTPOJIUTUYECKAs! TUCCOLMALINSA, TaJIbBAHUKA, JIEKTPOHHASI MUKPOCKOTIHSL.
TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHuE IBWKEHHUI C HCIOIb30BAaHUEM MEXaHU3MOB, yU&T
CYXOTO M JKHJKOIO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUMUU (KPOHILUTEWH,
pelnieTyaTble KOHCTPYKIIHMH ), UCIIOJIb30BAHUE 3AKOHOB COXPAHEHUSI MEXAaHUKU B TEXHUKE
(rupockon, BOOOMET U ApPYyTUe), ABUraTeslb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa,
OBITOBOM  XOJIOAWJIbHUK, KOHJIMLUOHEP, TEXHOJIOTUU TOJYyUYEHUS COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJI€ HAHOMAaTE€pPUAJIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKAs
3alUTa, 3a3€MJICHUE 3JIEKTPOIIPUOOPOB, ra30pa3psIHbIE JIAMIIbl, MOJIYIPOBOAHUKOBBIE
npUOOPHI, FAJIbBaHUKA.

11 KUITACC Pa3nea 4. JJjieKTPOAMHAMUKA

Tema 4. Maznummnoe none

BzaumopencTtBue NMOCTOSHHBIX MArHUTOB U MPOBOJHUKOB C TOKOM. MarHuTHOE
nosne. Bekrop MarauTHOW MHAYKUMH. [[pUHIUIT Cynepno3uiiim MarHuTHBIX MOJIEH.
JIMHMKM MarHUTHOW WHIYKIIHH.

MarnutHoe TMoje TPOBOJHMKA C TOKOM (MPSMOTO NPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cunia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuina JlopeHiia, e€ HampaBJieHUE U MOJYJb. J[BUJKEHUE 3apsiKEHHON 4YacTHUIIbl B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuitbl JlopeHiia.

MarnuTtHoe 1noJsie B Beuiectse. @eppoMarHeTky, napa- U JuaMarHeTUKH.

TexHuueckre yCTpPOMCTBA UM  TEXHOJOTMYECKUE TMPOLECCHl: MPUMEHECHHUE
MMOCTOSAHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJbTUMETP, SJICKTPOABUIATENb
SkoOu, yCKOPUTEIN JIeMEHTAPHBIX YaCTHII.

Jlemoncmpayuu

Kaptuna nuHUN MHIYKIMY MarHUTHOTO TOJIS TOJIOCOBOTO U IMOJKOBOOOPA3HOIO
MMOCTOSTHHBIX MarHUTOB.

KaptuHa nuHWNA MarHMTHOW WHAYKIUU MOJS JUIMHHOTO MPSIMOTO HNPOBOAHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopercTBre 1ByX NPOBOAHUKOB C TOKOM.
Cuna Amnepa.
[evictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

HB.6J'IIOI[CHI/I€ ABWIKCHUS ITydKa 3JICKTPOHOB B MAIrHUTHOM II0JIC.



[IpuHIMTT HEUCTBUS DIEKTPOM3MEPUTEIHLHOTO MPUOOpPAa MATHUTOIICKTPUIECKOM
CUCTEMBI.

Vuenuueckuii sxcnepumenm, nabopamopHvle padomvl, NPAKMUKYM HccnenoBanue
MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOWCTB (peppOMArHeTHKOB.

UccnenoBanue neiCTBUS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.
N3mepenue cuibl AMmrepa.

M3yuyenue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

Omnpenenenne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. dnekmpomacHumHnan UHOYKyuUA
SBneHue 3JIEKTPOMArHUTHON WHAYKIHMH. [T0TOK BEKTOpa MAarHUTHOM WHIYKIIUH.

OJC mHmyknuu. 3aKkoH AIEKTPOMArHUTHOM nHaykuun - Papages.
Buxpesoe anekrpuueckoe none. Toxku Pyko.
O/JC uHAyKUIMK B IPOBOJIHUKE, JBUKYIIEMCS B OJTHOPOJHOM MarHUTHOM TIOJIE.
IIpaBuno Jlenua.
NunykTtuBHOCTh. KaTylika MHAYKTUBHOCTH B IIEMM ITOCTOSIHHOTO TOKa. fBIIeHUE
camonHAykuuu. JJC caMOMHIyKIUH.
DHEprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

9H€KTpOM&I‘HHTHO€ ITI0JIC.
TexHuueckue yCTpOﬁCTBa N TCXHOJIOTMYCCKHUEC IMPOHCCChl: MHAYKIMOHHAA IICYDb,
COJICHOW I, 3allUTa OT 3JICKTPU3AlUU TCI IIPH IBUKCHHUHW B MAI'HUTHOM II0JIC 3emin.

Jlemoncmpayuu

HaOGmroienue siBneHust 3JIeKTpPOMarHUTHOW MHAYKITUU.
UccnenoBanue 3aBucumoctu I C UHAYKIIMU OT CKOPOCTU U3MEHEHUSI MAarHUTHOTO
MMOTOKA.

ITpasuio Jlenua.
[TaneHue mMarauTa B allfOMUHUEBOM (MEIHOMN) TpyoOe.

SIBneHne caMOUHIYKIUH.
UccnenoBanue 3aBucumMoct DJIC caMOMHIYKIUU OT CKOPOCTU U3MEHEHUSI CHUJIbI
TOKa B 1ICTH.

Vuenuueckuii sxcnepumenm, nabopamopuwvle pabomel, npakmuxkym ViccnenoBanue siBIeHUs
ANEKTPOMArHUTHOW WHTYKIIUH.

OrnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.
UccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka MoJIeu JIEKTPOMArHuTHOTO TeHepaTopa.
Pa3nen 5. Kojie0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue Koneoanus



KoneGatenbHas cuctema. CBoOOIHbIE KOJIEOAHUS.

I'apmonnueckue konebanus. KuHemarnueckoe M JUHAMHUYECKOE OIHCAHUE.
DHEpreTMYecKoe OIMCaHuE (3aKOH COXPAHEHUs MEXaHWYeCKOW sHepruu). BriBox
JUHAMHYECKOIO OMHMCAHMSI TapMOHHUYECKUX KOJIe0aHMI U3 MX HSHEPreTHYecKOro Hu
KMHEMaTHU4E€CKOT0 ONMHUCAHMUS.

Amvmutyna u  ¢aza koneOaHuid. CBsA3b aMIUIUTYJbl KOJEOAHMM HCXOTHOU
BEJIMYMHBI C aMIUIUTYAaMH KoJeOaHu €€ CKOPOCTU U YCKOPEHHUSL.

[leppon wu wacrora konebanmii. [lepmom M™anmbix CBOOOJHBIX KOJIEOAHMIA
MaTeMaTU4YecKoro MasatHuka. [lepuos cBoOOAHBIX KOeOaHUN MPYKUHHOT'O MAaATHHKA.

[lonssTne o 3aTyxarommx KojeOaHusAX. BpiHyxkaeHHble koneOaHusi. Pe3oHanc.
PesonancHass kpuBas. BimsHue 3aTyXxaHus Ha BHMJ  PE30HAHCHOW  KPHUBOM.
ABTOKOJICOaHUS.

TexHHueckrue yCTpPOHMCTBA M TEXHOJOTMYECKHUE MPOLECChl: METPOHOM, 4Yachl,
KayeJly, My3blKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu
3anuch KOJe0aTeIbHOTO ABUKEHHUS.

HaGnrogenue HE3aBUCMMOCTH MepuoAa MalblX KoieOaHWW rpy3a Ha HUTH OT
aAMIUINATY JTbI.

HccnenoBanue 3aTyxaromMx KoyieOaHUM M 3aBUCHUMOCTH Tepuoja CBOOOIHBIX
KOJI€OAHHI OT COMPOTUBIICHUSI.

UccnenoBanue konebaHuii rpy3a HA MACCUBHOM NPYXUHE C 1EJIbI0 (HOPMUPOBAHUS
npeACTaBIeHUM 00 uaeaIbHON MOICIIH MPYKUHHOTO MasiTHUKA.

3akoH COXpPAaHCHHA SHCPI'UM IIpu KOJIeOaHUIX I'py3a Ha IIPYKHUHC.

HccnenoBanre BRIHYKICHHBIX KojieOanuil. Habmoaenue pezoHanca.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul, NPAKMUKYM

W3mepenne nepruoaa CBOOOTHBIX KOJIEOAaHUN HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.
N3ydeHne 3aKOHOB JIBUKEHUS TeJla B X0/ KOJeOaHU Ha yIIPYyTrOM IOJIBECE.
N3yueHue NBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHMsSI aMIUIMTYAbl 3arTyXalliux Kosnebanuil. HccrnenoBanue
BBIHY’KJICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazcHumHbsle Ko1€0AHUA

Koneb6arenbubiit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJ1€aIbHOM
KoJjebaTearHoM KoHTYpe. Dopmyna Tomcona. CBs3b aMIUIUTY/IBI 3apsiia KOHJIEHCATOpa
C aMIUTUTYJIOW CUJTBI TOKA B KOJIEOATEIIHHOM KOHTYE.
3aK0H COXpaHECHUS YHEPTUU B UACAUTHBHOM KOJeOaTeIbHOM KOHTYPE.

3aryxarouue 3JIeKTpOMarHuTHbIe KojieOaHusl. BbIHYK/I€HHbBIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHHUSI.



ITepemenHbI TOK. MOIIHOCTD TEPEMEHHOT0 TOKA. AMIUIUTYTHOE U JE€UCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUS MPU Pa3InvyHON (popmMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconmanpHbIi TEPEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOp W KaTyllKa
WHIYKTUBHOCTH B LENH CUHYCOMZAIBHOTO IIEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHUN.

WNneansbubiit  Tpancpopmarop. IlpousBonctBo, Tmepegada u NOTpeOIeHHUE
AIEKTPUYECKON JHEPTUH.

OKOJIOTUYECKHE PUCKM TMpU  NPOU3BOACTBE  JJIEKTpod3Hepruu. KymnbpTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpouCTBa U TEXHOJIOTMYECKHUE ITPOLECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUM dJIEKTPOIepeay.

Jlemoncmpayuu
CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHUSI.
3aBUCUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHUUA OT HHIYKTUBHOCTH M EMKOCTHU
KOHTYpa.
OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHUI.
['eneparop He3aTyXaloLIMX JIEKTPOMArHUTHBIX KOJIEOaHUN.
Mopenb 3IeKTpOMarHuTHOTO TeHEepaTopa.
Briny>k/1eHHbIE CHHYCOUIATbHBIE KOJICOaHUsI.

Pe3ucrop, kKaTymka HHIYKTUBHOCTH M KOHAEHCATOP B LENH EPEMEHHOTO TOKA.
Pezonanc mpu  MOCIENOBATENIBHOM  COEAMHEHWHM  PE3UCTOPa,  KATYIIKU
VHIYKTUBHOCTH U KOHJICHCATOPA.

YcTpolcTBO M IPUHIIKI IeUCTBUS TpaHchopmaTopa. Momens THHUH 3JIEKTpOTIepe1adun.

Vuenuyeckuii  sxkcnepumenm, nabopamopuvie  pabomvl,  NPAKMUKYM Nzydenne
TpaHncpopmaropa.
HccnenoBanne TEepeMEHHOTO TOKa Yepe3 TMOCIEAOBATEIbHO COSAUHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.
Hab6mronenue 35eKTpoMarHiTHOTO pe30HaHca.
HccnenoBanre pabOThl ICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbLE G0IHbI

MexaHu4ecKue BOJIHBI, YCI0BUS UX pacupocTpaHenus. [lonepednsle v Ipo0JIbHbIE
BOJIHBL. [lepuosi, ckopocTh pacrpocTpaHeHus U JiiMHa BoJIHbI. CBOWCTBA MEXaHUYECKHUX
BOJIH: OTpaXCHHE, IPEeTOMIICHUE, UHTEepPEepeHIns U nudpakuus.
3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMoBoO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.



3J'ICKTpOMaFHI/ITHI>Ie BOJIHBI. Y CJIOBUS HU3JIYYCHHA JSJICKTPOMArHUTHBIX BOJIH.

—

B3anMHas opueHTanus BEKTOPOB E, B ¥ B DJICKTPOMAarHMuTHOM BOJIHE.

CBOICTBAa AJEKTPOMAarHUTHBIX BOJIH: OTPAaXECHHE, IMPEIOMIIEHUE, NOJISIPU3ALNS,
uHTephEpeHIHS U TudpaKitus.

[[Ixkana HSIEKTPOMArHUTHBIX BOJIH. lIpUMEHEHHE >SJIEKTPOMATHWTHBIX BOJH B
TEXHUKE U OBITY.
[IpuHUIMTBI pAUOCBA3U U TEIEBUACHUS. Paguonokanus.
DNEeKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAIOIIEH CpEebl.

Texnuueckue YCTPOWCTBA U IIPAKTUYECKOE IIPUMEHEHHUE:!

My3bIKaJIbHbIE WHCTPYMEHTHI, pajap, paJuONPUEMHHK, TEIECBU30P, AHTEHHA,

tenedon, CBU-neub, ynbTpa3BykoBas JUarHOCTUKA B TEXHUKE U MEIMIIMHE.

Jlemoncmpayuu
OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.
Konebnromeecs Te10 Kak HCTOUYHUK 3BYKa.
3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.
HabGnronenune oTpaxeHus: M NPEIOMIICHUS] MEXaHUYECKHUX BOJIH.
Hab6nronenune nnrepdepeHunu u quppakiiui MEXaHUYECKUX BOJIH.
AKyCTUYECKHUI PE30OHAHC.
CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.
Habmtoienue cBsi3u rPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAON M 4acTOTOM
Kosie0aHMil.
HccnenoBanre CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaXXEHME, IPEIOMIICHHE,
noJisipu3anus, 1uppaxuus, THTEpPepeHIus.
Oo6HapyxeHue nHGPaKpacHOro U yIbTPAPUOIETOBOTO U3TyUECHU.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomel, npakmuxym V3ydeHue napameTpoB
3BYKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa
[IpsiMosMHEHOE pacpoCTpaHEHUE CBETA B OJTHOPOJAHOM cpene. JIydu cBera.
TodeuHbI1 UICTOYHHK CBETA.

OtpaxxeHue cBerta. 3akOHbl OTpakeHHs cBera. llocTpoeHue u3zo0pakeHUi B
wiockoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeta. 3aKOHBI TNPEIOMIICHUS CBeTa. AOCOIIOTHBIA IOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenomiieHus. [[IoCTOSHCTBO 4acTOThI CBETA
Y COOTHOILEHUE JJIMH BOJIH IIPH NEPEXOJE MOHOXPOMATHUYECKOr0 CBETA YEPE3 TPaHUILy
pazzena IByX ONITHYECKUX CPE.

Xon mydeit B mpusme. Jlucniepcus cBera. CroxkHbIN cocTaB 6enoro ceera. L[Ber.



[TomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli Yroa IOIHOTO BHYTPEHHETO
OTpakEHUS.

Coluparomue U paccenBaromiye JuH3bl. ToHkas iuH3a. DOKycHOE paccTosHUE U
OITUYECKasA CHja TOHKOM JINH3GI. 3aBHCHUMOCTD ($hoKyCHOro

pacCTOSIHUSI TOHKOM C(EepUUYECKON JIMH3BI OT €€ FeOMETPUU U OTHOCUTEIBLHOIO
MOKa3aTeIsl MPEJIOMIICHHUS.
dopMyJia TOHKOM JIMH3bL. Y BEJIIMYEHHE, JaBAEMOE JIMH30M.

Xoa nyda, TPOMIEANIEr0 JWH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuieckoi ocu. [loctpoeHre n3o00pakeHuii TOYKU U OTPe3Ka MPSMON B COOMPAIOIIUX U
PaCcCEMBAIOIINX JINH3AaX U UX CUCTEMAX.

Ontuueckue npubopsl. Pazpemaromas cnocoOHOCTh. [71a3 Kak onTUYecKas
CHCTEMa.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas onrtuka. Mnatepdepenuus cera. KorepeHTHble MCTOYHUKHU. Y CIOBUSA
HAOJIIOICHUST MaKCUMyMOB M MHHHUMYMOB B HMHTEpP(EPEHUMOHHOW KapTHUHE OT IBYX
KOT'€pEHTHBIX UCTOUYHUKOB. [IprMeps! KilaccuueckuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cserta. Judpakiuonnas pemérka. YcaoBue HaOMIOACHUS TIJIAaBHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMAaTHYECKOTO CBETa Ha NTU(PPAKIIMOHHYIO PEIIETKY.

ITonapuszanus caera.

TexHudeckue ycTporucTBa U TEXHOJOIMYECKHUE MPOLECCHI: OYKH, JIyIla, IIEPUCKOII,
doToanmapaT, MHKPOCKOI, TNPOEKIMOHHBIA ammapar, TMPOCBETICHUE ONTHKH,
BOJIOKOHHASI ONTHKA, TU(paKkIMOHHAs peHIéTKa.

Jlemoncmpayuu

3aKOHBI OTPAXKECHUS CBETA.

UccnenoBanre npeioMyieHUs CBETA.

Habmronenune noaHoro BHyTPEHHETO OoTpakeHusi. Mojiennb CBETOBO/IA.
UccnenoBanne xoaa CBETOBBIX MYyYKOB Yepe3 MIIOCKOMAPAIIIEIbHYIO TJIACTUHY U

pU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaoOmronenune natepdepeHinm crera.

HaOmroienue 11BeTOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu ceera.

N3yuenne nudpakiiMOHHON peIIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HabGmronenne nucnepcuu cBera.

HaOnronenue nosisipuszanuu CBETa.

HpI/IMeHeHI/Ie MMOJIAIPOUI0B I UBYHCHUA MECXAHNYICCKUX H&Hpﬂ)KGHHfI.



Vyenuueckuii sxcnepumenm, nabopamophvie pabomwl, npaxmuxym V3mMepeHue moxkaszarens
IIPEJIOMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSTHHUS OT BellecTBa (Ha MpUMepe
KUJTKUX JIUH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tomyuenue n300pakeHUs B CUCTEME M3 IUIOCKOTO 3epKajia M JIUH3HI.
[Tomyuenune n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6monenune nudpaxiuu, nHTEpPEepeHIINN U MOJISIPU3AIUN CBETA.
W3yueHune moaspusanuu CBeTa, OTPAKEHHOTO OT TOBEPXHOCTH TUAJICKTPHUKA.
N3yuenune nHTEpPEpEeHINH JTA3ePHOTO U3ITyUICHHS HA IBYX IIETAX.
HaGmronenue nucnepcum.

HaoGmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3mepenune IMHbI CBETOBOW BOJIHBI.
[Tonydenne cmekTpa H3Iy4YEHUS CBETOAMOAA MpPU MNOMOIIUA AUGPAKIIMOHHOMN
PELIETKMU.

Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPHU OTHOCUTEIbHOCTH

['paHnubl TPUMEHMMOCTH KJIACCUYECKOM MexaHMKH. llocTynarel cnenuanibHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHON wuHTepBai. IlpeoOpazoBanusi Jlopenma. YciaoBue
MPUYUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3ameqieHue

BPEMEHM W COKPAILECHUE JUINHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.
CBs13b MacChl C 3HEPrUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPIHsI OKOS.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHMYECKHME IMPOLECCHI:  CIyTHUKOBBIE
MPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YACTHLL.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomol, NPAKMUKYM
OmnpeneneHre UMITYJIbCAa U DHEPTUH PEISTUBUCTCKUX dacTull (1o ¢oTtorpadusm
TPEKOB 3aPsHKEHHBIX YaCTHUI] B MATHUTHOM T10J1€).

Paznen 7. KBanTtoBasi pusnka
Tema 1. KopnycKyaapHno-601H08601i 0yanu3m

PaBHOBecHOE TeIIOBOE U3NydeHUE (M3TydeHUE aOCOMIOTHO YEPHOTO Teja). 3aKOH
cMmenienns Buna. ' unoresa Ilimanka o kBaHTax.

®oTOHBI. DHEPTUs ¥ UMITYJIBC (POTOHA.

®ororpdexr. Onwitet A.I'. CroneroBa. 3akoHbl (orodddekra. YpaBHEHHE
OiiamreitHa 1 potodaddexra. «Kpacnas rpanuna» horodddexra.



JlaBnenue cBera (B 4aCTHOCTH, JaBJICHUE CBETa HA aOCOJIOTHO MOTJIOMIAIONIYIO H
abCOJIIOTHO OTpakarolyro nosepxHocTh). OnbiThl [1.H. Jlebenena.

BonnoBeie cBorcTBa wactul. Bonubl ne bpoins. [iimHa BonHbL 1€ bpoins u
pa3Mepbl 00JIaCTH JIOKaNIM3alUU ABWXKYIIEHCS dYacTHilbl. KopmycKyJsspHO-BOJIHOBOMN
nyanusM. J{udpakiys 31eKTpOHOB Ha KpUCTalIax.

Cneunduka wusmepeHuii B Mukpomupe. COOTHOIIEHHS HEONpeaenEHHOCTEN
['eitzenbepra.

TexHHUecKrue yCTpPOWCTBA M TEXHOJOIMYECKHME IPOLECCHI:  CIEKTPOMETD,
(boTO37EeMEHT, POTOAATUHK, TYHHEIBHBII MUKPOCKOTI, COTHEUHast 0aTapesi, CBETOIUO/.

Jlemoncmpayuu
®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHeMIHETO GhoTodddexTa.

HUccnenoBanue  3aBUCHMMOCTH  CONPOTHUBIICHUS  ITOJYIIPOBOJHUKOB OoT
OCBENIEHHOCTH.

Cetonuon.

Conneunas Oartapest.

Vuenuueckuii  sxcnepumenm, nabopamopuvie  pabomoel, npaxkmuxym  HcciaenoBaHue
dboTopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe uccnenoBanus ¢horodddexra.

HCCHC}IOB&HI/Ie 3aBUCUMOCTH CUJIbI TOKA Y€PEC3 CBCTOANOA OT HAIIPSIKCHU .

Tema 2. Duzuxka amoma
OneIThl TO HCCAEIOBAHUIO CTPOCHHMS aroMma. IlmaHeTapHas Mojenb aroma

Pezepdopna.
[Toctynatel bopa. M3nydenne u nornomieHre (pOTOHOB MPH MEPEXoJie aToMa ¢
OJIHOTO YPOBHSI HEPTUU HA IPYTOM.

Buapl ciektpoB. CrIEKTp YpOBHEN SJHEPTUH aTOMA BOJOPOAA.

CrnoHTaHHOE U BBIHYXJECHHOE U3JlyuyeHue cBera. Jlazep.
TexHuueckne yCTporMCTBAa M TEXHOJIOTUYECKUE MPOLECCHI: CIEKTPAIbHBIA aHAN3
(criexTpocKoI), 1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu
Mopens onbita Pesepdopaa.
Hab0mronenne TMHEHYATBIX CIIEKTPOB.

YeTpoilcTBO 1 A€CTBHE CYETUYMKA HMOHU3BUPYIOIMX YacTull. OnpenesneHne JIMHbI BOJTHBI
JIa3€PHOT0 U3JIyUYECHHUS.

Vuenuueckuii  sxcnepumenm, nadbopamopHvie pabomvli, HPAKMUKYM Habmonenue
JIMHENYaTOro CIeKTpa.



HccnenoBanue crekTpa pa3pekKEHHOTO AaTOMAPHOTO BOAOPOJAa M HU3MEPECHHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomHo20 A0Pa U 31EMEHMAPHBLIX YACHUY,

Hyxnonnas moxens snpa ['eizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4mciio
sapa. U30Torsl.

PanuoaktuBHOCTh. Alnbda-pacrnaj. DJIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacma.
['amma-n3inydenue.

3aKOH paJMOAKTUBHOIO pacnaja. PagnoakTuBHbIE U30TONBI B Iipupoae. CBolicTBa
MOHHU3UPYIOUIETO U3ITyYeHHUs. BiMsiHUE palMOAKTUBHOCTH HA KWUBBIE OPTaHU3MBI.
EctecTBeHHbI (poH n3nyyeHus. Jlozumerpus.

OHeprusi CBs3M HYKJIOHOB B sifipe. S nepHbie cuiibl. [ledekT maccsl sapa.

SAnepubie peakuuu. Jlenenue u cuHTe3 sjaep. AaepHbie peakTophl. IIpoGiaemMbl
YIIPABJISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. DKOJOTUYECKUE ACTHEKThl PA3BUTHUA SIACPHOMU
SHEPrETHUKH.

Mertobl perucTpalnuy U UCCIEA0BAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJIbHbBIE  B3aUMOJICUCTBHUS.  bapuoHbl, ME30HBI W  JICNTOHBI.
IIpencraBnenune o CrangaptHoi Mojenu. KBapk-riatooHHas MOAENb apOHOB.

@uznka 3a npenenamu CranmapTHod Moaenu. T€MmHass mMaTepus U TEMHas SHEPrusl.
EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuueckre YCTpPOMCTBA M TEXHOJIOTUYECKHUE MPOIECCHl: TO3UMETP, Kamepa
Bunbcona, sAepHBI  peakTop, TEPMOSIACPHBIM  peakTop, aroMmHass  OomoOa,
MarHMTHOpPE30HAHCHAs ToMOrpadus.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomel, npakmuxkym VccaenoBaHue TPEKOB
qacTull (T10 TOTOBBIM (hoTOrpadusim).
HccnenoBanne paauoakTHBHOTO (OHA C MCIOIB30BAaHUEM Jo03UMeTpa. M3ydeHwue
MOTJIONICHUS O€Ta-9acTUIl ATFOMUHHUEM.

Pasznes 8. DinemeHTHI aCTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BUTHS acTpOHOMHUH. [IpukiagHOE M MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMUU. [IpuMEHUMOCTD 3aKOHOB (PU3UKH 11 O0BACHEHUS PUPOIbI KOCMUYECKHX
O0OBEKTOB.

MeTo1bl aCTPOHOMHYECKHX HcciieoBaHUN. COBPEMEHHBIE ONITUYECKUE TEJIECKOIIBI,
pPaaAMOTENIECKONbI, BHEATMOC(EPHAS] ACTPOHOMHMS.
Bun 3Bé3nHoro Heba. Co3Bes3nus, sipkue 3BE3/bI, IUIAHETHI, UX BUAMMOE JBUKCHHE.
Conneynas cucrema.

Comnnue. Conmueunasi akTUBHOCTb. McTounuk sneprun ConHua U 3BE3/I.

3BE3bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpamMma «CIIEKTpaldbHBIM Kjacc —
CBETHUMOCTBY». 3BE3IBI IJIABHOM IIOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» (I 3BE3] INIABHOM IIOCIJIEIOBATEIBHOCTH. BHYyTpeHHEe CTpOCHHUE 3BE3N.



CoBpeMeHHBIE MPEJICTaBICHUS O MPOUCXOXKICHUHU U 3BotoIMU CoJTHIIA U 3BE31. DTallbl
JKU3HU 3BE3]I.

Muieunsiii [TyTh — Haa ["anaktuka. [lonoxenue u asuxxenue CoiHia B ['anakTuke.
Tunel ranakTuk. PaguoramakTuku 1 kBazapsl. UEpHBIE OBIPHI B SAPax TajJaKTHUK.

Bcenennas. Pacipennie Beenennoii. 3akon Xa60ma. Pazoeranue rajakTuk.
Teopust bosbioro B3peiBa. PeMkTOBOE M3ITyUEeHUE.

Macmrabnas crpykrypa Bceenennoil. Meraramaktuka. Hepeménasie mpo6iieMbl
aCTPOHOMMUH.

Yuenuueckue nabnrooenus

HaGmronenust 3BE3qHOTO HebGa HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPWJIOKEHUM VISl ONpeIeTICHUs MOJ0KEHUsI HEOECHBIX O0BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIe c03Be3us (CeBEepHOIro MONyLIapusi U SIPKUE 3BE3NBIL.
HaGmonenuss B Ttenmeckomn JIyHbI, IMJaHET, TyYMaHHOCTEH M 3BE3IHBIX CKOIUJICHUH.
Du3uYeCKNl MPAKTUKYM

CnocoObl u3MepeHus: (PU3MUYECKUX BEIMYUH C HUCIOJB30BAHUEM AHAJIIOTOBBIX H
MU(POBBIX HU3MEPUTEITBHBIX TMPUOOPOB W KOMITBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCONIIOTHBIE ¥ OTHOCHUTENbHBIC TOTPEIIHOCTH H3MEpPEeHUN (U3HUECKUX BEITUYHUH.
OueHka rpaHull MOrPENTHOCTEM.

[TpoBeneHNE KOCBEHHBIX M3MEPEHUH, MCCIICIOBAHUN 3aBUCUMOCTEH (HU3HUECKUX
BEJIMYMH, TMPOBEpPKa TMPEIJI0KEHHBIX TUMOTe3 (BBIOOp U3 paldOT, ONMUCAHHBIX B
TEeMAaTUYECKUX pazfiesiax «YUYEHUYECKHM HSKCIEPUMEHT, JiabopaTopHble pPabOThI,
MPAKTUKYM» ).

O06o0maromniee NOBTOPEHUE

O06o0uieHne M cucTeMaTu3alus CoAep)KaHusd pa3fenoB Kypca «MexaHHukay,
«MonekynspHas Qu3uKka U TEPMOJUHAMHKA», «DIeKTpoauHamukay, «KomeGanus u
BOJIHBI», «OCHOBBI CHEIMAIbHOW TEOPUH OTHOCHTENIbHOCTH», «KBaHTOBas ¢usukay,
«DEeMEHTBI aCTPOHOMUU U aCTPODUIUKI.

Ponb ¢u3uku u acCTpOHOMHH B SKOHOMHUUYECKOM, TEXHOJIOTUYECKOU, COIUATBLHON U
TUYECKON chepax AEATENbHOCTH YEJOBEKA, POJb U MECTO (PM3UKU M aCTPOHOMHUHU B
COBPEMEHHOW HAYYHOM KapTUHE MUpPa, 3HAYCHUE ONUCATEIbHONW, CHCTEMATU3UPYIOLLEH,
OOBSACHUTEIBHON U MPOTHOCTUYECKON PyHKUUNA (PU3NYECKON TEOpUH, poiib PU3NUECKON
Teopud B (OPMUPOBAHUU TMPEACTABICHUM O (U3NYECKON KapTUHE MHUpPA, MECTO
¢u3nyeckoil KapTHMHBI MHpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX
MPEICTaBJICHUHN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenune kypca ¢puzuku yriyOosn€HHOro ypoBHs B 11 Kiacce OCyIIeCcTBISECTCS C
y4ETOM COJZIEPIKATEIBHBIX MEKIPEIMETHBIX CBsI3el C KypcaMu MaTeMaTHKH, OWOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTUH.



Mescnpeomemuovie nOHAMUA, CEAZAHHLIE C U3YUEHUEM MEMO008 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHBIN QakT, rurnote3a, pusnveckas BeIUUYMHA, 3aKOH, TEOpHs,
HaOJIIOICHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJEIb, H3MEPEHHE, MOTPEUIHOCTH
WU3MEPEHUI, U3MEePUTETbHBIE MPUOOPHI, U(PPOBaAst TaOOpaTOPHsL.

Mamemamuxka: Pemenue cucrteMbl ypaBHeHUH. TpuroHomerpudeckue QyHKIUU:
CUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
BekTopbl M HMX NpPOEKIMH HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOpOB. [Ipon3BoaHBIE
anieMeHTapHbIX (GyHKUui. [Ipu3Haku mompodust TpeyroJbHUKOB, ONPEIeICHNE TUIOIIA U
IJIOCKUX (puryp u o6bEéma Ted.

Buonozua: >nektpuyeckue siBJICHUS B )KUBOW NMPUPO/IE, KoieOaTeIbHbIe IBMKCHUS
B JKMBOM TMPUPOJE, 3KOJOTMUYECKHE PHUCKH NPH MPOU3BOJCTBE 3JIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl, YIbTPAa3ByKOBas IUarHOCTUKA B
MEJUIMHE, ONITUYECKHE SIBJICHUS B )KMBOM MPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJNINUECKasA CTPYKTypa TBEPABIX TeEN,
MeXaHU3Mbl 00pPa30BaHUsI KPUCTAIIMYECKON pEIETKH, CIEKTPAIbHBIN aHAIN3.

TI'eocpagpua: maruutHble nontoca 3eMIIM, 3a€KH MAarHUTHBIX PyH, (HOTOChEMKA
3eMHOU MTOBEPXHOCTH, cericmorpad.

Texnonocusn:  TPUMEHEHHE  TOCTOSHHBIX  MArHUTOB,  AJIEKTPOMArHUTOB,
ANEKTpOABUTATEND SIKOOM, reHepaTop MEPEMEHHOT0 TOKA, HHAYKIIMOHHAS T1€4b, JIMHUU
ANIEKTpoOIiepeaay, 3IeKTPOJBUraTelb, pajap, PaaiuoONpUEMHHUK, TEIEBU30p, AHTEHHA,
tenedon, CBU-nieup, ynbTpa3BykoBasi TMarHOCTHKA B TEXHUKE, TPOEKIIMOHHBIN arnmapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIIyTHUKOBBIE NPUEMHHKH, siiepHas
HHEPreTUKa U SKOJOTMYECKHUE aCTIEKThI €€ Pa3BUTHSL.



1)

2)

3)

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeamera «DU3MKay» JOJKHBI
OTpakaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaroIIUXCS  PYyKOBOJICTBOBAThCS
chOpMHUpPOBAHHON BHYTpPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlUi, TO3UTUBHBIX BHYTPEHHUX yOEKIEHUN, COOTBETCTBYIOIINX TPAULIUOHHBIM
LEHHOCTSIM POCCHIICKOTr0 0OIIeCTBa, pacIIUpEHHE MKU3HEHHOTO ONbITa M OIbITa
JEATEIbHOCTH B IPOLIECCE PEAIU3alMM OCHOBHBIX HAIPaBJICHUWA BOCHUTATEIbHOU
NEATEIBHOCTH, B TOM YHCJIE B YAaCTH:

rPa’kIAHCKOr0 BOCTIMTAHUSA:
c(hOpMHUPOBAHHOCTDH IPAKAAHCKOM IMO3UIIUHA 00YJAFOIIETOC KaK aKTHBHOTO

U OTBETCTBEHHOIO 4YI€Ha POCCHICKOrO OOMIECTBA; NPHUHATHE TPATUIUOHHBIX
OOIIEYEIOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKUX IIEHHOCTEW; TOTOBHOCTH
BECTH COBMECTHYIO JCSTEIbHOCTh B MHTEPECaX IpaKJaHCKOro 00IeCTBa, y4acTBOBATH B
CaMOYIIPaBJICHUU B 0O0pa30BaTEIbHOM OpraHu3alMi; YMEHHE B3aUMOJIEUCTBOBATH C
COLMATbHBIMU HMHCTUTYTAMH B COOTBETCTBHUM € HMX (QYHKUUSMH M Ha3HAYCHHUEM;
TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOMN AEATEIBHOCTH;

NATPUOTUYECCKOI0O BOCIMTAHUA:

chOpPMHPOBAHHOCTh  POCCHUHCKONW  TPAXTAHCKOM  HUJEHTUYHOCTH, NATPUOTU3MA,;
LIEHHOCTHOE OTHOIIECHHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, JOCTUKECHUSIM

POCCHMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHMUA:

C(i)OpMHpOBaHHOCTL HPAaBCTBCHHOI'O CO3HAHHA, 3TUYCCKOI'O ITIOBCIACHU, CIIOCOOHOCTh
OICHHUBATb CUTYAallUIO U IIPUHUMATL OCO3HAHHBLIC PCIICHUS,

OPUEHTHUPYSICh Ha MOpaJbHO-HPABCTBEHHBICE HOPMBI W IIEHHOCTH, B TOM YHCJIE B
JEATEeIbHOCTH YYEHOI0; OCO3HAHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONYUBOTO
Oyayiiero; 4) 3CTeTHYECKOr0 BOCHHUTAHHSI: DCTETUYCCKOE OTHOIICHHE K MUY,
BKJIIOYAsl 3CTETUKY HAy4YHOT'O TBOPUYECTBA,

NpUCYIIEro (pU3MUECKOW HayKe; 5) TPyI0BOro BOCHHTAHMS: WHTEPEC K Pa3IUYHBIM
chepam npodeccuoHaNbHON ACATEILHOCTH, B TOM YHWCIE CBSI3aHHBIM C (DU3UKOU U
TEXHUKOW, YyMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun u
peann30oBbIBaTh COOCTBEHHBIE KU3HEHHbIE IUIaHbl; T'OTOBHOCTh U CIOCOOHOCTH K
00pa30BaHMIO ¥ CAaMOOOPa30BaHUIO B 00JAaCTH (PU3UKK Ha MPOTHKCHUHU BCCH JKHU3HH; 6)

IKOJIOTHYECKOr0 BOCIHUTAHUA: C(HOPMUPOBAHHOCTh JKOJOIMYECKOM  KYJIBTYpHI,



OCO3HAHHME TIOOATBLHOTO XapakTepa OJKOJOTMYECKHUX MpoOsieM;  TUIAHUPOBAHUE U
OCYUIECTBJICHUE JICCTBUI B OKPY’KAIOIIEH CPEAE HA OCHOBE 3HAHUS LIEJICU YCTOMYHUBOTO
pa3BUTHsL  4ejioBedecTBa; PacumimpeHue oOmbiTa  JI€STEIbHOCTH  AKOJIOTUYECKOU
HANPAaBJICHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUH 10 (u3uKe; 7) MeHHOCTH HAYYHOTO
NMO3HAHUA: CPOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl (U3MUECKONW HAYKH; OCO3HAHHWE IIEHHOCTU HAY4YHOU NeATeIbHOCTH,
TOTOBHOCTh B TIpOIllECC€ U3YYEHUS (PU3UKU  OCYIIECTBIATH MPOCKTHYI U

HCCIICA0OBATCIbCKYIO ACATCIbHOCTE MHANBHUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTesibHbIE YHHBEpPCAJIbHbIEC y'-leﬁHbIe necrBusi  bBaszoBbie
Joruyeckue 1ecTBUS:

CaMOCTOATENBLHO (POPMYJIMPOBATh M AKTyaJU3UpOBaTh NpoOJeMy, paccMaTpuUBaTh €€
BCECTOPOHHE; OIPEACITh LEIU ACATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU UX
JOCTH)KCHUSA; BBISBIATH 3aKOHOMEPHOCTH W NPOTUBOPEUUS B PACCMATPUBAEMBIX
bu3nYecKuX SBICHUSAX; pa3padaThiBaTh IJIAH PEIICHUS MPOOJIEMBbl ¢ YUETOM aHAIH3a
HMMEIOIINXCSl MaTEPUAIIBHBIX M HEMATEPUAIBHBIX PECYPCOB; BHOCHUTH KOPPEKTHUBHI B
JEATENIbHOCTh, OLIEHMBATh COOTBETCTBUE pE3YyJIbTATOB LEJIAM, OLEHHUBATh PHUCKHU
MOCJICJICTBUNA JIEATEIbHOCTH; KOOPAMHUPOBATH U BBIMIOJNHITH PabOTy B YCIOBHSIX
peajbHOro, BHUPTYAJbHOTO W KOMOMHMPOBAHHOTO B3aWMOJICUCTBHUSA, pPa3BUBATH
KpEaTUBHOE  MBIIUICHHE TNpH  PEIICHHH JKU3HEHHBIX mpobieM. ba3oBble
HCCJIeI0BaTeIbCKUE 1eHCTBUA:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOAaMu (pu3udeckoit
HAyKH; BJIaJETh HaBbIKAMU YUE€OHO-HCCIIEI0BATEIHLCKON 1 MMPOSKTHON JIEATEIIbHOCTH

B o0nactu (u3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY ITOHCKY
METOJIOB PEIICHUS 3a7a4 PU3NUECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3INIHBIX METOJ/IOB
MMO3HAHMS, BIAIETH BUIaMH NESITEILHOCTH [0  TOJYYCHUIO HOBOTO

3HaHUA, €ro HWHTEpHpEeTalnH, NPeoOpPa30BaHUI0 W NPHUMCHCHHUIO B Pa3JIMYHBIX
y4eOHBIX CUTYyAIUSIX, B TOM YHCIIC TIPH CO3J]aHUU YUCOHBIX MPOEKTOB B 001acTH (pU3UKH;
BBISBJISITh TIPUYMHHO-CJICJCTBCHHBIC CBS3W M aKTYaJlM3UPOBATh 3ajady, BBIJIBUTATH
TUMOoTe3y €€ pelieHus, HaXOAUTh apTyMEHTBI JIJIS JOKA3aTeJIbCTBA CBOMX YTBEPKICHHM,
3a/laBaTh TapaMeTpbl M KPUTEPHH PCEIICHUS;, AHAIM3UPOBATH IOJYYEHHBIE B XOJIC
pelICHMs]  3aJaud  pPe3yJIbTaTbl, KPUTUYECKH OIICHUBATh MX JOCTOBEPHOCTD,
MPOTHO3UPOBATh M3MEHEHHWE B HOBBIX VYCIOBHSIX; CTaBUThb U  (POPMYIHPOBATH
coOCTBEHHBIE 3aJlauyd B 00pa30BaTEIbHON JESITCIHPHOCTH, B TOM YHCIIC MPU HU3YUYCHHUH
(bU3KKY; 1aBaTh OIEHKY HOBBIM CHUTYaIlMsIM, OLICHUBATh MPUOOPETEHHBINM OIBIT, YMETh



MEPEHOCUTDH 3HAHUS 0 (QU3UKE B MPAKTHYECCKYIO 00JIACTh KU3HEIASATCIBHOCTH, YMETh
HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIaCTEH; BBIJIBUTaTh HOBBIC HJICH,
npeaiaraTh OPUTHHAIBHBIE TIOIXOMbI M PEIICHHS; CTaBUTh MPOOJIEMBl W 3ajadH,
JIOIyCKAaIoIIUE albTepHATUBHBIC pelieHus. Padora ¢ undopmanmeii: BJIAJIETH
HaBBIKAMU TIOJIyYeHUs] WHpOpMaIu (dbuznyecKoro coAepXaHUsl U3
MCTOYHUKOB PA3HbIX THUIOB, CaMOCTOATEIBHO OCYIIECTBIATh TOUCK, aHAIIU3,
CUCTEMATH3allMI0 W HWHTEpIpeTaluio HWH(QOpMaMK pa3IudHbIX BHJAOB H  (HopM
MpeCTaBIICHUs; OIICHUBATH IOCTOBEPHOCTh UH(MOPMAIIUH;
UCIIOJIB30BaTh CpencTBa MH(OPMALMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJIOTUH B
pELlICHMH KOTHUTUBHBIX, KOMMYHMKATHUBHBIX W OpraHM3allMOHHBIX 3ajay v
coOmoieHueM  TpeOOBaHUN  SPrOHOMMKH, TEXHMKH O€30MacCHOCTH, TUTHUEHHI,
pecypcocOepeKeHusi, MPaBOBbIX U HATHYECKUX HOPM, HOPM HHGOPMAIMOHHON
0€30MacHOCTH; CO3/1aBaTh TEKCTHI (PU3MYECKOT0 COJACP)KAHMS B Pa3IMUHBIX (popMarax c
y4€TOM Ha3zHaueHHs WHGOpPMalMM M 1IE€JICBOM ayJIUTOPUHU, BBIOMpAs ONTHUMATbHYIO
dhopMy NpeCTaBICHUS U BU3yaTH3aIlNH.

KomMMyHnKkaTHBHbIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBHSA:

OCYILIECTBJISITh OOIIEHWE Ha ypokax (PU3MKK U BO BHE-YPOUHOH JIESITEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM KOH(JIUKTHBIX CHTyalldd W CMST4aTh KOH(IJIMKTHI,
Pa3BEPHYTO M JIOTUYHO H3J1ararb CBOKO TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3BIKOBBIX
CpPEACTB; MOHUMATh U HUCIOJb30BATh MPEUMYIIECTBA KOMAHAHON M WHIHMBHUYaJIbHOU
paboThl; BBHIOMpPATh TEMATUKy M METOJIbI COBMECTHBIX JIEUCTBUH C Y4YETOM OOIIUX
WHTEPECOB,

U BO3MOXXHOCTEH KaXIOr0 4YJieHa KOJUIEKTHMBA,  MPHUHUMATh IEJIH COBMECTHOU
JIEITENbHOCTH, OPTaHU30BBIBATH M KOOPJAWHUPOBATH NEHUCTBUS MO €€ TOCTHKECHUIO:
COCTaBJISITh IUIAH JEWUCTBUM, PACHpPENENsTh POJIM C YYETOM MHEHUW YYaCTHHKOB,
0o0CyXIaTh Pe3yibTaThl COBMECTHOM PaOOTHI; OILIEHMBATh Ka4eCTBO CBOETrO BKJIaja W
Ka)XJIOT0 y4YaCTHHKA KOMaHJbl B OOIIMM pe3yJbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaratb HOBBIE IPOEKThI, OLEHUBATH HJIEU C MO3ULAH

HOBU3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH; OCYILIECTBIISITh MO3UTHUBHOE
CTPATETUYECKOE IMOBEACHUE B PA3JIMYHBIX CHUTyalUsaX, MPOABIATbH TBOPYECTBO H
BOOOpaKeHHE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe Y4eOHbIe 1eiicTBUA CaMoopranu3anus:

CaMOCTOATCIIbHO OCYIICCTBIIATH IIO3HABATCIIbHYIO ACATCIIBHOCTD B obacTu



(GU3HUKY U aCTPOHOMMH, BBISIBJISTH MPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIC
3aJlayi; CAMOCTOSITEIILHO COCTABJISATh TUIAH PEIICHUS PACUETHBIX M KAUECTBEHHBIX 3a]1a4,
IUTAH BBITIOJTHEHHUS] TMPAKTUYECKOM paboThl ¢ Y4ETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI; TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacmupsITh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX NPEINOYTEHH; AenaTh
OCO3HAHHBIA BBIOOpP, ApPryMEHTUPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a
pelIeHHEe; OLEHUBAaTh NPUOOPETEHHBIN OMBIT; CHOCOOCTBOBAaTh (POPMUPOBAHUIO H
MIPOSIBJIICHHUIO PYAUITUU B 007aCTH (PUBHKH,

MIOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJ/Ib, IMOIIMOHATbHBI HHTEJVIEKT:

JlaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHUTh KOPPEKTHUBBI B JESATEIHLHOCTH, OIICHUBAThH
COOTBETCTBHE PE3YJIHTATOB LEJSAM; BJIaJI€Th HABBIKAMU [IO3HABATEIBbHOMN pedIeKcHH Kak
OCO3HAHUSl COBEPIIAEMBIX JAECUCTBUNA M MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHMI1; MCTOIB30BATh MPUEMBI peIECKCHH IS OIICHKH CUTYAIlNH, BEIOOpa BEPHOTO
pellieHusl; YMETh OLIEHWBAaTh PUCKHM W CBOEBPEMEHHO MPUHUMATh DPELIECHUS MO HX
CHIDKEHHUIO; MPUHMMATh MOTHBBI M apryMEHThl JIPYIMX IpU aHAJINW3€ pPE3yJIbTaTOB
NeSITENIbHOCTH; TMPUHUMATH Ce0sl, MOHMUMasi CBOM HEJOCTATKU M IOCTOMHCTBA,
NPUHUMATh MOTHBBI M apTyMEHTBI IPYTHX TMPH aHAIW3€ PEe3yJIbTaTOB ACSITEIbHOCTH;
npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpormecce AOCTHXEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI 10
bu3uKe 715 YPOBHS CPEHET0 00111er0 00pa30BaHus y 00yJarOIINXCS COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMENNeKM, TIPEANOoNaratonil cCOpMUPOBAHHOCTH:

CaMOCO3HaHMs, BKIJIFOUAIOIIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTUSI COOCTBEHHON AMOLIMOHATIBHOM c(ephbl, ObITH
YBEPEHHbIM B ce0e; caMOperyjaupoBaHUs, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTh aJaNnTUPOBATHCA K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKEHHUIO IEeNu WU
yCrexy, ONTUMHU3M, WHULHUATUBHOCTb, YMEHHUE J€HCTBOBATh, HCXOJs M3 CBOMX
BO3MO>KHOCTEM;  OMIIaTUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOILMOHAIbHOE
COCTOSIHHE JIPYTHX, YYUTBIBATH €r0 MPH OCYIIECTBICHUHM OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO; COLUAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH
BBICTpAauBaTh OTHOIIICHUS

C APpYTUMH JIFOJAbMU, 3360TI/ITI)C$I, IMPOABIIATE HHTCPCC U pa3pCIlaThb KOH(I)J'II/IKTBI.

IMPEAMETHBIE PE3YJIBTATBI

K kon1y oOyuenus B 10 kj1acce npeMeTHbIE pE3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUIA:



MMOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOHN, TEXHOJOTHIECKOMH, YIKOJIOTHUECKOM,

COLIMAJIBHON M ATHUYECKON cepax NesTeTbHOCTH YEIOBEKa, POJib U MECTO (U3HKU B
COBPEMEHHOW HAy4YHOM KapTUHE MHUPA, 3HAYCHUE OIUCATEIILHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTETLHONM M TPOTHOCTHUYECKOW (DYHKIMN (PU3NUECKOW TEOpUU — MEXAHUKH,
MOJIEKYJIIPHON (PU3UKHU U TEPMOJUHAMUKH, POJIb (PU3UUECKOM TeOpUH B (HOPMHUPOBAHUU
MpeACTaBICHUM O (PU3MUECKON KapTUHE MHUpA; pa3iaudyaTh YCIOBUS MPUMEHUMOCTH
Mojenel (GU3UIECKUX TeNl U TPOIEeCCOB (SBICHUN): MHEpIHAIbHAS CHUCTeMa OTCYETa,
abCOJIOTHO TBEPHOE TeElo, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE JIBU)KEHHUE,
CBOOO/IHOE TajJieHue, aOCONMIOTHO yrpyras naedopmaiiusi, aOCOJIOTHO YHOPYyroe M
aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUSA, MOJENH Ta3a, >KUAKOCTH U TBEPAOTO
(KpUCTAJUTMYECKOT0)  Tela, WACalIbHBIM Ta3, TOUYCUHBIA 3apsii, OIHOPOJIHOE
ANEKTPUYECKOE TI0J€;  pa3inyarh YCIOBUSA (TpaHMIlbl, O00JIACTH) MPUMEHUMOCTH
(bu3NYecKuX 3aKOHOB, MOHUMATh BCEOONIMI XapakTep (YyHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYCHHOCTh MCIOJIb30BAaHHUSI YaCTHBIX 3aKOHOB; aHAJU3UPOBATh U OOBICHATH
MEXaHUYECKUE TPOILIECChl U SIBJICHHS, HUCMOJb3ysl OCHOBHBIE MOJIOKEHHUS M 3aKOHBI
MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHWYECKOr0 JBIDKCHHS, (POPMyJbl KHUHEMATHUKHU
PaBHOYCKOPEHHOTO  JIBM)KEHMs, IpeoOpa3zoBaHus [amunes [ CKOpPOCTH H
nepeMelleHns, 3aKoHbl HpBIOTOHA, MNPUHLOMI OTHOCUTENbHOCTHM [anmumnesi, 3aKoH
BCEMUPHOTO TSATOTEHMUSI, 3aKOHBI COXPAaHEHHUS UMITYJIhCa 1 MEXaHUYECKON SHEPTUH, CBS3h
paboThl CUJIBI C U3MEHEHUEM MEXaHUYECKOW IHEPTHH, YCIOBHUS PaBHOBECHUS TBEPOTO
T€Na), MpPU 3TOM HCHOJb30BATh MATEMAaTHUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBaThb
YCIIOBHSI IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: MpeoOpa3oBaHuil ['anuies, BTOpOro u
TpeThero 3akoHoB Hbl0TOHA, 3aKOHOB COXPAaHEHHMS UMITYJIbCa U MEXaHUUYECKON YHEPTUH,
3aKOHA BCEMHUPHOTO TSTOTEHHUSI; aHAJM3UPOBATh U OOBSCHSITH TEIJIOBBIE MPOIECCH U
SIBJICHUS1, UCTIOJIb3YsI OCHOBHBIE

nosioxkenust MKT 1 3aKOHBI MOJIEKYJISIPHOW (PU3UKU U TEPMOJAUHAMUKY (CBS3b JaBICHUS
UJCAIBHOTO Ta3a CO CPEeAHEW KUHETHUYECKOW SHEPruer TEIIOBOIO JBUXEHUS W
KOHIIEHTPAIMEN Er0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BELIECTBA CO CPEAHEN KUHETUUECKON
SHEpPrueil TEMIOBOr0 JBHKEHHS €r0 YacTUll, CBSI3b JAaBJCHUS HJEaIbHOrO raza ¢
KOHLIEHTpALIMEN MOJIEKYJ M €ro TEMIIEpaTypou, ypaBHeHne MeHneneeBa—Kianeipona,
MEePBbIN 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHSI SHEPIUU B TEIUIOBBIX MPOIECCAX),
Py 3TOM HCIIOJIH30BaTh MAaTEMAaTHUUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS
NPUMEHUMOCTH ypaBHeHHs MenneneeBa—Kianeiipona; aHaniu3upoBaTb U OOBICHATH
AIEKTPUUYECKHE SBJICHUS, UCTIOJIb3Ys OCHOBHBIE MMOJ0KEHUS U 3aKOHBI JIEKTPOAUHAMUKA
(3aKOH COXpaHEHHsI DJIJIEKTPUYECKOro 3apsiaa, 3akoH KylioHa, MNOTEHUHAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIS, IPUHIUI CYNEPIIO3UIUHN IEKTPUUECKUX TOJIEH, TPU ITOM
yKa3bIBasi YCJIOBUSI MPUMEHUMOCTH 3akoHa KynoHa, a Takke MNpPaKTUYECKU BaKHbBIC
COOTHOIIEHHUS: 3aKOHbI OMa JIJ1s1 yyacTKa IIENU U J1JI1 3aMKHYTOM 3JIEKTPUYECKOH LIEeTH,
3akoH JDxoyns—Jlenna, npasuna Kupxroda, 3axkonsr ®Dapanges s 3JIEKTPOJIN3A);
OMHCHIBATh (PU3WYECKUE TPOIECCHl U SBICHUS, MUCIOJB3YsI BEJIMYUHBI: TIEPEMEIICHUE,



CKOpPOCTb, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CUJIa, MOMEHT CHJIbI, 1aBJICHHUE,
NOTEHLUAIbHASI SHEPTUS, KNHETUYECKAsl SHEPTUsl, MEXaHUYECKasi SHEPrus, paboTa CUJIbL,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, Cula TSHKECTH, CUjla YIPYrOCTH, CWIa TPEHWS,
MOIIIHOCTb, SHEPTUs B3aUMOJCUCTBUA Tela ¢ 3eMiIE€i BOIM3H €€ MOBEPXHOCTHU, SHEPTHUS
yOpyroiu gepopMaiuu NpyKMUHbI, KOJTUYECTBO TEIIOThI, aDCOIIOTHAS TEMIIEpaTypa Teda,
paboTra B TEpMOJAMHAMHUKE, BHYTPEHHSS SHEPrus HJE€aJbHOTO OJHOATOMHOIO Tas3a,
paboTa uAeaqbHOrO ra3a, OTHOCUTENbHas BJIaXKHOCTb Bo3ayxa, KIIJ| wuneansHOrO
TEIUIOBOTO JBUIATENS; DJIEKTPUYECKOE I10JI€, HANPSKEHHOCTb IEKTPUYECKOTO I10JIA,
HANpPsHDKEHHOCTh TIOJIST TOYEYHOTO 3apsia WM 3apspDKEHHOro Iapa B BAaKyyMe€ U B
JOUDJIEKTPUKE, IOTEHLIHMAT JJIEKTPOCTATUYECKOrO0 II0Js, Pa3HOCTh IOTEHLMAJIOB,
JIEKTPOABWKYIAsd CUjla, CWJIA TOKA, HAIPsIKEHUE, MOIIHOCTb TOKA, DJIEKTPUYECKasd
€MKOCTb IUIOCKOI'0 KOHJIEHCATOPa, COIIPOTUBIICHUE YYacTKa LENU C IIOCIEI0BATEIbHBIM
U MapajuleIbHBIM  COCAUHEHHUEM DPE3UCTOPOB, OJHEPrUsA  DIEKTPUYECKOIO IO
KOHJIEHCAaTOpa; OOBACHATH OCOOCHHOCTH NPOTEKaHUs  (U3HYECKUX  SBJICHUM:
MEXaHUYECKOE JIBMOKEHHE, TEIUIOBOE [JBWJKCHUE YacCTULl BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE JIBHKEeHHE, MU Py3us, ncnapeHue, KUIeHNe U KOHISHCAlIHs,
IJIABJICHUE W KPUCTAJUIM3ALUs, HAIPABICHHOCTDL TEIUIONEPENayuu, JJICKTpU3anus Tell,
OKBUIIOTCHIUAIIBHOCTE  IIOBEPXHOCTH  3apsDKEHHOrO  MPOBOJHUKA;  IIPOBOAUTH
UCCJIEIOBAHUE 3aBHUCHUMOCTH OJHOM  (PU3MYECKOW BEJIMYMHBI OT JApPYyrod ¢
UCIIOJB30BaHUEM IIPSMBIX WM3MEPEHHMM, IIpU OTOM KOHCTPYMPOBATH YCTAaHOBKY,
(buKcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJIEC
rpaukoB ¢ y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH W3MEpPEHUM, JENaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIEOBAHUS; MPOBOJNUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJTUUMH,
Ipy 3TOM BBIOMpATh ONTUMAJILHBIA METOJI MU3MEpPEHHUs, OIICHUBATh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH PSIMBIX U KOCBEHHBIX U3MEPEHU;

MPOBOJUTHh OMNbBITHI 1O MPOBEPKE MNPEAIOKEHHON THUINOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATH3UPOBATh MOJyYCHHBIC
pEe3yabTaThl U JeiaTh BBIBOJ O CTATyce MPEAJIOKEHHON TUIIOTE3bI; COOII0IaTh TpaBuiia
0e30macHOro Tpy/1a MPH MPOBEJACHUH MCCIICIOBAHUI B paMKax Y4€OHOTO SKCTIEPUMEHTA,
NpaKTUKyMa U y4eOHO-UCCIIEIOBATEIbCKOW W  TPOEKTHOM  JEATEIBbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEILHBIX YCTPOMCTB U JIA0OPaTOPHOTO 000PYI0BAHUSI; pEIIaTh
pacu€THBIC 33]1a4M C SIBHO 3aJaHHOW M HESIBHO 3aIaHHON (pU3ndecKoi
MOJIETTFIO: HA OCHOBAHWH aHAJIN3a YCIOBUS 00OOCHOBBIBATH BHIOOD (hM3MUECKON MOJIEIH,
OTBeYaroIIe TpeOOBAHUIM 3aaud, TPUMEHITh POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIAThl (PU3MUECKUX TEOpPUM MpPH HCIOJIB30BAHUM MATEMATUYECKUX METOJI0B
pelIeHuss 3aJad, M[POBOAUTH pacuy€Thl HAa OCHOBAHUM HMEIOUIMXCA JaHHBIX,
aHAJIM3UPOBATH PE3YJIbTATHI U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM MOTYUYECHHBIX
pe3yNbTaTOB; peliaTh KadeCTBEHHBIC 3ajadd, TpeOyrolue NPUMEHEHUS 3HAHUA W3
pa3HbIX



pa3nenoB Kypca (U3MKH, a TakKe WHTETpalud 3HAHUW W3 JAPYyTUX MPEIMETOB
€CTECTBCHHO-HAYYHOI'O LIMKJIA: BBICTPAUBATH JIOTUUECKYIO LIEIOYKY PACCYKICHUH C
OMOpOM Ha U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS; UCIIOJIH30BATh
TEOPETUUYECKHE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX TTPUHITUIIOB

paboThl HU3MEPUTEIBHBIX NPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKHUX
MPOIIECCOB; MPHUBOJAUTH MPUMEPHI BKJIaa POCCHICKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB

B pa3BUTHE HAyKHU, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKHU
U TEXHOJIOTHM; aHAIM3UPOBATh M  OILICHUBATh TOCJIEJICTBUS  OBITOBOM U
MIPOU3BOJACTBEHHOM

JEATeIbHOCTH YeJIOBEKa, CBA3AHHOW C (U3WYECKUMHU TMpoIEeccaMH, C TMO3UIUN
HKOJIOTHYECKOM 0€30MacHOCTH, MPEJICTABICHUN O pallMOHAIIBHOM MIPUPOAOIOIB30BaHUH,
a TAaK)K€ pa3yMHOM HCITIOJIb30BAaHUU JOCTHKEHUN HAYKU U TEXHOJIOT U IS JAJIbHEUILIETO
Pa3BUTHS YEJIIOBEUYECKOro OOIleCTBa; MPUMEHSTHh Pa3IUYHbIE CIOCOOBI pabOTHI ¢
uHdopmarein  GU3MUECKOr0  COJEpKaHMS C  HCIOJb30BAHUEM  COBPEMEHHBIX
WHQOPMAIIMOHHBIX ~ TEXHOJOTHUM, TPU  OTOM  HCMOJb30BAaTb  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTUH JIJISl TIOUCKA, MepepaboTKU U MPEIbBICHU yUeOHON U
HAyYHO-TIOMYJISIPHOM HHGOPMAIIMH, CTPYKTYPUPOBAHUS U MHTEPIpETand HHGOPMAIIHH,
MOJYYEHHONW M3 PAa3JIMYHbIX MCTOYHUKOB, KPUTHYECKU AHAIU3UPOBATH IMOIYyYAEMYIO
nH(OPMAITUIO U OIICHUBAThH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIUXCS 3HAHUH, TaK
M Ha OCHOBE aHaJIM3a HCTOYHUKA HWHQOpPMAIUU; TPOSIBISATH OpPraHU3allMOHHBIC U
MO3HABATEIbHBIE YMEHUS CAMOCTOSATEIBHOTO

NpUOOpPETEHUSI  HOBBIX 3HAHWH B TPOIECCE  BBIOJHCHWS  TPOCKTHBIX U
y4eOHOUCCIIeIOBATEILCKIX paboT; paboTaTh B TPYMIE C WCTOJHEHUEM pPa3JTHYHBIX
COIIMAJIBHBIX POJICH, IUIAHUPOBaTh pPabOTy TPYNIbI, PalMOHAIBHO pacCHpeaeisTh
JeATETHHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJICKBATHO OIICHUBATh BKJIAJl KaXKJIOTO U3
YYaCTHUKOB TPYIIIbI B PEIICHUE PACCMATPUBAEMON MPOOIEMBI; MPOSIBISITH MOTHBAIUIO
K Oyaymien npodeccuoHanbHON AeSTETLHOCTH

O CTICIHAIBHOCTSAM (DU3UKO-TEXHHIECKOTO MPOUIIS.

K xoniy o6yuenus B 11 ki1acce npeMeTHbIC pPe3yIbTaThl HA YI1yOJEHHOM YPOBHE
JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:
MOHUMATh POJh GUZUKH B YKOHOMHUYECKOM, TEXHOJIOTHYECKOU, COITMATBHON 1
ATUYECKON cepax AesTeNbHOCTU YeJIOBEKa, POJib U MECTO (DU3UKU B COBPEMEHHOM
Hay4YHOU KapTHUHE MUpPA, pOJIb ACTPOHOMHHU B IPAKTUYECKOU IEATEIIBHOCTHU YEJIOBEKA U
JaJbHENIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHUE OMMUCATEIbHOM,
CHUCTEMAaTU3HUPYIOIIEeH, OOBSICHUTEIBHOW M MPOTHOCTUYECKOW (GYHKIHMH (u3nueckoi
TEOPUU — OJJIEKTPOAUHAMHUKH, CIELUUAIBHOW TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
bu3uku, poiab (pU3NUYECKO Teopuu B (HOPMUPOBAHMM MPEICTABICHUN O (PU3MUYECKOU
KapTHHE MHpa, MECTO (U3NYECKOW KapTUHBI MHpa B OOMIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O MPUPOJE; pPa3INYaTh YCIOBUS TPUMEHUMOCTH



Mojienel (pU3UYECKHX TeNl U TPOIECCOB (SBIICHUI): OJHOPOIHOE JJIEKTPUUECKOE H
OJIHOPOJTHOE MAarHUTHOE IO0JIsl, FAPMOHUYECKHE KOJieOaHusl, MaTeMaTHUYEeCKUN MasiTHUK,
UJI€aIbHBIN MPY>XKUHHBIA MasTHUK, TADMOHUYECKUE BOJIHBI, UACATbHBIN KOJeOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJEJEH aroMa, aTOMHOIO siipa U KBAHTOBOW MOJICNIA CBETA;
paznuuath yciIoBUs (TpaHMIBI, O00JIACTH) TNPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BceoOmM xapakTep (YHIAMEHTAIBHBIX 3aKOHOB M OrPAHUYEHHOCTh
WCIIOJIb30BAHUSI YACTHBIX 3aKOHOB; aHAIM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC
MPOLECCHI U SIBJICHUS, UCTIOJIb3Y S

OCHOBHBIE TIOJIOKEHUS M 3aKOHBl JJIEKTPOJMHAMHUKHA M CIELUAJIbHOW TEOpUU
OTHOCHUTEJIIBHOCTH (3aKOH COXPAaHEHMS AJIEKTPUUYECKOro 3apsjaa, cwia Amiepa, cujia
JlopeHna, 3aKOH BJIEKTPOMArHUTHOM WHAYKIWM, npaBwio Jlenna, cBsa3p J/C
CaMOMHAYKIIMU B 3JIEMEHTE AJIEKTPUUYECKOUN LEMHU CO CKOPOCTHIO U3MEHEHUS CUJIbI TOKA,
MOCTYJIaThl CIEUHUALHON TEOPUU OTHOCUTEIBHOCTH ODWHIITEIHA); aHAJIM3UPOBATH U
OOBSICHAITH KBAHTOBBIE ITPOLIECCHI U SBJICHUS, UCIIONb3YS MOJ0KEHUSI KBAHTOBOM (DU3UKHU
(ypaBHeHue OuHmTeitHa s ¢doTodddekra, mepBbli U BTOpPOM mocTynaThl bopa,
NPUHIMI COOTHOIIEHUsI HeomnpeaenéHHocted ['eiizeHOepra, 3aKOHBI COXpPAaHEHHS
3apsiI0BOI0 U MAaCCOBOI'O YHCEII M SHEPTUU B SIACPHBIX PEAKIMAX, 3AaKOH PAIMOAKTUBHOIO
pacmnaja); ONUCHIBaTh (PU3UYECKUE TPONECChl M SBICHUS, HCIONb3YS BEITUYUHBI:
HaNpsDKEHHOCTh  DJIEKTPUYECKOrO TMOJIA, MOTEHIMANT 3JIEKTPOCTATHYECKOTO OIS,
Pa3sHOCTh TMOTCHUMANIOB, JJEKTPOABMKYIIAs CHJIA, WHAYKUHWS MAarHUTHOTO TIOJI,
MAarHUTHBIA MOTOK, cwila AMIepa, HWHIYKTUBHOCTb, DJICKTPOABIKYIAs Cuia
CaMOMHAYKIIMU, SHEPTrusi MATHUTHOIO TOJS MPOBOJAHUKA C TOKOM, PEJISITUBUCTCKUN
UMITYJIbC, TIOJIHAS DHEPTUsl, SHEPTHs MOKOs CBOOOTHOM YAaCTHIIbI, DHEPTHUS U UMITYJIbC
($boTOHA, MacCOBOE YMCIIO U 3aps]l Apa, SHEPTUSI CBSI3U AJIpa;

OOBSICHSITH OCOOCHHOCTH TPOTEKAHMS (PUIMUECKUX SIBJICHUMN: AJICKTPOMArHUTHAsI
WHIYKIMS, CAMOMHAYKIMS, pe30HaHC, MHTEepdepeHs BOJIH, AUpaKIus, TUCTIEPCHs,
MOJIHOE BHYTPEHHEE OTpakeHue, hotoanekrpudeckuii 3¢ dext (pororddexr), anbda- u
OeTa-pacnaapl sjaep, raMMa-u3aydeHue siaep, GU3NYecKre MPUHIUIIBI CIIEKTPAIHLHOTO
aHanmm3a W paboOTHI JIa3zepa; OMPENeNsITh HANpPaBICHUE WHAYKIIMA MarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, CWJbl Amrepa u cuibl JlopeHia; cTpouth u300pakeHHe,
CO31aBAaEMOE IIJIOCKUM 3€PKAJIIOM, TOHKOU JINH30M, U
PaCCUMTBIBATh €70 XapaKTEPUCTUKU; MPUMEHSITH OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHUE
MOHSATUS, TEOPUM M 3aKOHBI JUIsl aHalv3a U OOBSICHEHHS (DU3UUYECKUX MPOIIECCOB,
MPOUCXOIAIINX B 3BE3JaX, B 3BE3JHBIX CHUCTEMAaX, B MEXKIAIAKTUYECKOW Cpene;
JIBIJKCHUS HEOECHBIX TeJ, PBOJIIOIMU 3BE37 M BCelleHHOM; MPOBOAUTH UCCIIEAOBAHUE
3aBUCUMOCTEH (PU3NUECKUX BETUYNH C UCIIOIh30BAaHUEM
NPSAMBIX U3MEPEHUMN, IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJIYyYCHHOW 3aBUCUMOCTU (DU3WYECKUX BEJIMYUH B BUJE TpadukoB C yu&€Trom
a0COJIOTHBIX MOTPEUTHOCTEH U3MEPEHUH, JIeTIaTh BBIBOJIBI IO pe3yibTaTamM



UCCIIEIOBAHMSI; MPOBOJUTh KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEJIWYUH, MPHU 3TOM
BbIOMpATh ONTUMAJIBHBIN METOJ] U3MEPEHHUS], OLIECHUBATh A0COJIFOTHBIE U OTHOCUTEIbHbBIE
MNOTPEIIHOCTA TPSMBIX U KOCBEHHBIX HM3MEPEHHWH; MPOBOJIUTH OIBITHl MO MPOBEPKE
IpEeIOAKEHHON TUIIOTE3bl: TUIAHUPOBATh IKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJNyYCHHBIE pE3yJlbTaThl W JellaTh BBIBOJ O CTaTyce
IPEI0KEHHON TUIOTE3bl; OMUCHIBATH METO/IBI MTOJyYEeHUSI HAYYHBIX aCTPOHOMUYECKHIX
3HaHUM; COOMIOaTh NpaBUia OE30MACHOIO TpyJa IpU NMPOBEIECHUU HCCIIEIOBaHUI B
pamMKax y4yeOHOro OHKCIEPUMEHTa, MpaKTUKymMa W Y4YeOHO-HUCCIEAOBATENbCKOU U
IOPOEKTHON JEATETbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB U
71a00paTOpHOTO 00OPYIOBaHUS; pelIaTh PacUETHBIE 3a/1a4U C SIBHO 3a/laHHOM U HESIBHO
3aJaHHON (DU3MYECKOM MOJENbI0: Ha OCHOBAaHMM AaHalIM3a YCJIOBHS BbIOMpAThH
¢usznyeckue MoJeNM, OTBEYalIIMe TPEOOBaHUSAM 3a7aud, MNPUMEHATH (HOPMYIIH,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYyJaThl (PU3MYECKHX TEOpPUH MpPU HCIOJIB30BAHUU
MaTeMaTHYeCKUX METOAOB pEIICHUs 3a7ad, MNPOBOAUTH pPacy€Thl Ha OCHOBAHUU
UMEIOIINXCS JaHHBIX, AaHAJM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATh METObI PEILICHUS
c yu€TOM TIOMY4YEHHBIX pE3yJbTaTOB; pelIaTh KayeCTBEHHBIC 3a/adyH, TpeOyromue
NPUMEHEHUs 3HAaHUM U3 pa3HbIX Pa3AeNoB Kypca GU3MKH, a TaKKEe WHTETpallii 3HaHUN
U3 JIpYyrux MpeIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPaMBAaTh JIOTHUECKYIO
IEMOYKY pacCyXICHHH C OMOpoil Ha M3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue SBICHUS; UCTIOIb30BaTh TEOPETUUECKHIE 3HAHUS 151 OOBSICHEHUSI OCHOBHBIX
OPUHIUAIIOB  pabOThl M3MEPHUTENBHBIX TMPUOOPOB, TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTMYECKHX MTPOLIECCOB;

IPUBOIUTH PUMEPHI BKJIa1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3NKOB

B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJOTWH; aHaJW3UpOBaTh W  OILIGHWBATh  IOCIEACTBHUS  OBITOBOM U
IPOM3BOJICTBEHHOM JAESTEIbHOCTH YEJIOBEKA, CBI3aHHOM ¢ (PM3MUYECKUMU POLECCaMH, C
NO3ULMKA  JKOJOTMYECKOW  O€30MacCHOCTH, MPEACTABICHHM O  paldOHaIbHOM
IPUPOJIOTIONB30BAaHUH, a TaKXKe pPa3yMHOM HCIOJIb30BAHUU JOCTHXKEHUN HAyKH U
TEXHOJOTHHA JUIsl JajdbHEHIIero pa3BUTHS YEIOBEYECKOro OOIIeCTBa; NPHUMEHATH
pasIuyHbIe CIIOCOOBI PadOTHI ¢ HHPOpMaIuen HU3NIECKOro

COJIEp)KaHUSI C HMCIOJIh30BAaHHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHHA, TpU
TOM HCIOJNb30BaTh COBPEMEHHBIE HWH(GOPMAIMOHHBIE TEXHOJOTHH MJis TIOUCKA,
nepepaboTKi M NpeAbsBICHUS Y4eOHONM U HaydyHO-NONYJSIpHOW HHpOpmauuu,
CTPYKTYpUPOBaHUS W HHTEpPHpeTalnyd HH(DOpMaMU, TONYYCHHONH W3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBAThH MOJYyYaeMyI0 MHPOPMAIMIO U OLIEHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHNUMN, TaK M HA OCHOBE aHAJIN3a HCTOYHUKA
uHbOpMaIuy;  TPOSBIATH  OPraHU3allMOHHBIE W [O3HABATENbHBIE  YMEHUS
CaMOCTOSITEIIEHOTO

OpuoOpeTeHus] HOBBIX 3HAHMW B TPOLECCE  BHIMOJHEHUS  MPOCKTHBIX U
y4eOHOUCCIIEeI0BAaTENIbCKUX paboT; paboTaTh B TPYMNIE C HCIOJHEHUEM Pa3IMYHBIX



COLIMAJIBHBIX POJIeH, TIUIAHUPOBATh pPabOTy TPYNIbI, PAMOHAIBHO PaCHPEAeIsiTh
JeSTENIbHOCTh B HECTAHJAPTHBIX CUTYAIIUsAX, a[EKBATHO OLIEHWBATH BKJIAJ Ka)XJIOTO U3
YYaCTHUKOB TPYMIIHI B PEHICHUE paCCMAaTPUBAEMOMN MPOOIEMBI; TIPOSBIATh MOTHBAIIUAIO
K Oynaytieit mpodheccuoHanbHOU NeATeTbHOCTH

0 CTICIHAIIBHOCTSAM (DU3UKO-TEXHHYECKOTO MPOhUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
HaumenoBaunue
No KomuuectBO OCHOBHBIE BUJBI IEITEILHOCTHU
pa3aenoB U TEM [IporpamMmmHoe coaepkaHue
n/m 4acoB oO0yyarommxcst

y4eOHOro npeameTa

Paznen 1. Hayunblid MeTO MO3HAHNUS MPUPOIBI




1.1

Hayunsiit meron
NIO3HAHUS [IPUPOJBI

®dusuka — pyHgamMeHTagbHas HayKa o
npupone. Hayuneiii Mmeroq no3Hanus u
METO/IbI KCCIIeI0OBaHUs (PU3NUECKUX
SIBJICHUU.

DKCIIEPUMEHT U TEOPHs B IIpoIecce
no3HaHus npupojel. Habmonenue u
HKCIIEPUMEHT B (pU3HMKe.

CrniocoObl n3MepeHus: GU3NIECKUX
BEJTMYMH (aHAJIOTOBbIE U LIU(PPOBHIE
U3MEPUTEIbHBIE TPUOOPHI,
KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).
[TorpemHocT U3MepeHU PU3NIECKUX
BeNUYMH (a0CONIOTHAS U
OTHOCHUTEJIbHA).

MonenupoBanue GuU3NUECKUX SABICHUN U
MpoIlecCOB (MaTepuaabHas TOUKa,
abCOJIIOTHO TBEPIOE TEJIO, HIeabHas
KUJIKOCTb, UAcaJIbHBIN I'a3, TOUCUHBIN
3apsin). ['unoresa. @usnyeckuii 3aKoH,

VYyactre B ITMCKYCCHH O POJIU
dbuzudeckoi Teopuu B (popMUpOBaHUHU
IpeICTaBICHUN 0 GU3MUECKON KapTUHE
MUpa, MecTe (PU3NIECKON KapTUHBI MHUPa
B 00IIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEACTaBICHUN O
pupo/Ie.

N3yyeHne noHATUHN «TUTIOTE3A,
«pu3nUecKuii 3aKoH», «HUndecKas
TEOPHUSD.

PaccmoTpenune rpaHul] NPUMEHUMOCTHU
(U3HYECKUX 3aKOHOB.

CpaBHeHME U3MEPEHUIN PU3NUECKUX
BEJIMYMH MPHU MTOMOIIU aHAJIOTOBBIX U

U (PPOBBIX U3MEPUTEITHHBIX TPUOOPOB,
HATpUMeED, TIPU U3MEPEHUHN CUIIBI TOKA U
HaIpPSHKEHUS B 1IETH MOCTOSTHHOTO TOKA
IIPY TIOMOIIIM AHAJIOTOBBIX U U(PPOBBIX
U3MEPUTETBHBIX TPUOOPOB.




I'paHuObl €0 IPUMCHHUMOCTH.

duznyeckas TCOpus.

Ponb u Mecto ¢uszuku B popMupoBaHUU
COBPEMEHHOW Hay4YHOW KapTUHBI MUPA,
B [IPAKTUYECKOMN AESATENbHOCTHU JOAEH

OcBoenue Croco0oB OIICHKHU
MOTPEIIHOCTEN U3MEPEHU.

OcBoeHne OCHOBHBIX IPUEMOB pabOTHI C
1udpoBoit mabopaTopueii 1o Gpusnke,
HaTnpuMep, MPU U3MEPEHNUN (HU3HMUECKUX
BEJIMYWH TIPU TTOMOIIH KOMITBIOTEPHBIX
JaTYNKOB

Hroro no pazneny

Pasnen 2. Mexanuka




2.1

Kunematuka
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Mexanunyeckoe JBUYKECHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBrokeHus. Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a/1a4u MEXaHUKHU.
Paanyc-BekTop MarepuanbHON TOUYKH,
€ro MPOEKIMU Ha OCH CUCTEMBI
KoopauHat. Tpaekropus.
[lepemeliienue, CKOPOCTh (CpeTHSIsS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHON TOUKH, UX
MPOEKIMUA HA OCU CUCTEMBI KOOPUHAT.
CliokeHue nepeMenieHnil U CJI0KEHUE
CKOpOCTE.

PaBHOMEpHOE W pPAaBHOYCKOPEHHOE
NPSIMOJIMHEUHOE JIBUKECHUE.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH,
YCKOPEHHUSI U MyTH MaTepPUaAIbHON TOUKHU
OT BPEMEHHU U UX rpaduKH.

[IpoBeieHre KOCBEHHBIX U3MEPEHUIN
MTHOBEHHOU CKOPOCTH B YCKOPCHUS
Teja, B TOM YUCIIE YCKOPCHUS
CBOOOTHOTO TA/ICHMS, POBEJCHUE
HCCJIEOBAHUS 3aBUCUMOCTEN MEXKITY
(U3HYCCKUMU BEIMYMHAMHM (ITyTH OT
BpPEMEHU TIPU PAaBHOYCKOPEHHOM
JBYDKEHUH, TICpHOIa OOpaIleHUS
KOHHYECKOTO MasiTHUKA OT €ro
IIapaMeTPOB) U OIBITOB TIO MMPOBEPKE
IPEII0KCHHON THUIIOTE3bI TIPH
U3YYCHUHU PaBHOYCKOPEHHOTO
PSMOJIMHEWHOTO JBYKEHUS, TBUKCHUS
Teja, OpPOIIEHHOTI'0 TOPH30HTAILHO,
JIBYDKEHUS TeJa 0 OKPYKHOCTH C
MTOCTOSTHHOM T10 MOJIYJIIO CKOPOCTHIO.
Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX TTOTPEITHOCTEH




CBobOoHOE nazieHue. Y CKOpeHue
CcBOOOJHOrO najaeHus. /[Buxxenue tena,
OpOIIIEHHOTO MOJ] YIJIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTHU U
YCKOpPEHHUSI MaTepUaIbHON TOUKU OT
BPEMEHU U UX IPAPUKH.
KpusonunenHoe nsuxenue. J[BrxxeHue
MaTepHaIbHOU TOUYKH MO OKPY>KHOCTH.
YrnoBas u nMHENHas CKOpocTh. [lepron
Y 4acToTa oOpalieHus.
LentpocTpeMurenbHoe (HOPMAIIBHOE),

KacaTelbHOE  (TaHTCHIMAIbHOE) U
MOJJHOE  YCKOPEHHE  MaTepuaabHOU
TOYKHU.

TexHnueckue YCTpPOMCTBA 51

TEXHOJIOTUYECKUE TIPOLIECCHI:
CIIUJIOMETP, IBUKEHHUE CHAPSIIOB,
LIETIHbIE, LIECTEPEHYATHIE U PEMEHHBIE
nepeaavn, CKOpOCTHBIE JTU(PTHI

U3MEpPEeHUN (PU3NUECKUX BEIUUMH.
OneHka rpaHul NOTPEIHOCTEN.
N3ydyeHue Moienu CUuCTeMbl OTCUETA,
CpaBHEHUE IIyTEH, TPACKTOPUH,
CKOPOCTEH JABUKEHHUS OJTHOI'O U TOIO K€
TeJla B Pa3HBIX CHUCTEMaX OTCUYETA.
AHanu3 pa3HbIX CIOCOOOB
WCCIIEJOBAHUS IBUKEHUN.
PaccmoTtpenne mpenenbHOro nepexoaa
U U3MEPEHUE MIHOBEHHOW CKOPOCTH.
Mopenuposanue npeobpazoBaHus
JIBYDKEHUMN C HUCIIOJIL30BAaHUEM
MEXaHU3MOB, U3YUYCHHE

npeoOpa3oBaHus YIIIOBOM CKOPOCTH B

penyKrope.

AHanu3 HanpaBJ€HUsl CKOPOCTH TPHU
JBUYKEHUU TIO OKPYKHOCTU. Perenue
pacy€THBIX 3a7a4 C BHO 3a/IaHHON U
HESIBHO 33JIaHHOM (PU3UYECKOM
MOJIENBIO C

UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ1 KHHEMATUKH.

Pemenne KadecTBEHHBIX 3ajad,
TPeOYIONUX MPUMCHEHUS 3HAHUUN

I10 KHHCMAaTHKC.




OObsicCHEeHHE YCTpPOWCTBA W TPHUHIIUIIA
JICUCTBHUS CITUJIOMETPA, LEIHBIX,




niecTepEHYaThIX U peMEHHBIX Mepeaad,
CKOPOCTHBIX JTU(DTOB.

OOBsICHEHUE TBMKCHUS CHAPSIIOB.
Onpenenenne ycaoBUil TPUMEHUMOCTH
Moenel (U3NIECKUX Tell U TPOIEeCCOB
(sIBJIEHMIT): MaTepuaIbHasl TOUKa,
PaBHOYCKOPEHHOE JIBHKCHHE,
CBOOO/IHOE TMaJICHUE.

BrimonHnenne yueOHBIX 3aaHU Ha
aHaJu3 MEXaHUYECKHUX MPOIECCOB
(SIBTIEHUIA) C UCTIOJIB30BaHUEM
OCHOBHBIX MOJIOKEHUN U 3aKOHOB
KMHEMATHUKHU: OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBUKECHUS, (POPMYITBI
KMHEMATHUKU PAaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBanus [ anunes
JUIsl CKOPOCTH U TIEPEMEILICHHUS.
Ucnonb3oBanue | T-rexnonoruit npu
paboTe ¢ JOTOTHUTEIbHBIMU
HMCTOYHUKAMU UH(OpMAIINH IO TEME,
UX KPUTUYECKUH aHaIM3 U OLICHKA
JIOCTOBEPHOCTH




2.2

JlnHamuka
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IlepBsIii 3ak0H HproTOHA.
WNHepruanbHble CUCTEMBI OTCYETA.

[IpuHIMn oTHOCHTENBHOCTH [ anunes.

Heunepuunanbabie cucTeMbl OTCYETA
(ompeneneHue, IpUMEpHI).

[IpoBenieHrie KOCBEHHBIX U3MEPEHUN
PABHOJICMCTBYIOLIEH CHIT U
Kod(ppueHTa TPEHUS CKOJIbKEHUSI,
MPOBEICHUE UCCIEAOBAHUS
3aBUCHUMOCTEH (PM3UICCKUX BEIIMUUH




Macca Tena. Cuna. [Ipuniun
Cylepno3uuuu cuii. Bropou

3aKoH HproToHa mis

MAaTepUaIbHOU TOUKHU. Tperunii

3ak0oH HproToHa g

MaTepUaJbHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBHUBAJIEHTHOCTh I'PABUTALIMOHHOW U
WHEPTHON MAaCCBI.

Cuna TskecTH. 3aBUCUMOCTD YCKOPEHHS
CBOOOTHOTO MaJICHHS OT BBHICOTHI Hajl
MTOBEPXHOCTHIO IIJIAHETHI U OT
reorpagu4eckoil mupoTsl. J[BrkeHue
HEOECHBIX TEN U UX CIIyTHUKOB. 3aKOHBI
Kemnepa.

IlepBasg kocMHUY€ECKasi CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec rena.
Bec Tena, 1BMKyIIerocst ¢ yCKOpEHHUEM.
Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUS CKOJIBKEHUS U CUJIA TPEHUS
nokosi. Koapduuuent tpenus. Cuna
CONPOTHUBJIEHUS IIPH JIBUKEHUH TEa B
AKUJKOCTH WUJIU ra3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOTO JBUKECHMUS.

(cw1 yripyrocTu, BO3HUKAIOIIUX B
NPYKUHE U PE3UHOBOM 00pasle, OT UX
nedopMalii) B ONBITOB 110 IIPOBEPKE
MIPEIOKEHHOU TUIIOTE3bI MPU
W3YUYCHUH JIBIKCHHS OpycKa TI0
HAKJIOHHOM IJIOCKOCTH, JBMKCHMS
CHUCTEMBI CBSI3aHHBIX TeJ, AehopMaliuu

TeJL.
Onpenenenue  aOCOMIOTHBIX U
OTHOCHUTETHHBIX MOTPEITHOCTEH

MU3MEpeHUN (PU3NISCKUX BEITHYHH.
OreHKa rpaHMIl MOTPEITHOCTEH.
HccnenoBanue NBUKEHUS CUCTEMBI TEJI,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOH Uepes
nErkuit 6JI0K, ABMKEHUS OpycKa IO
HAKJIOHHOM TUIOCKOCTH

C IEpeMEeHHBIM KOA(DPHUITEHTOM
TpPEHUSI, IBIXKCHHS TPy3a Ha BaIy C
TpeHueM. Habimoienre MBU>KEHUS Tel
B MHEPITUATBHBIX U HCMHEPIIHATbHBIX
CHUCTEMaX OTCYETa, HAIPUMED, KauCHHSI
JBYX IWJIMHIPOB WK IIAPOB Pa3HOM
MacChl C OJJMHAKOBBIM YCKOPEHHUEM
OTHOCHTEIFHO HEMHEPIIMATHLHOU
CHUCTEMBI OTCYETA.




HaBnenune. ['mapocratndeckoe
napienue. Cuma  Apxumena.
TexHuueckue ycTpoucTaa

HSY"IGHI/IC I_IGHTpO6e)KHBIX MCXaHHM3MOB.
CpaBHeHI/Ie CUII TPCHUA IIOKOA, KAYCHUA
N CKOJIbKCHUA.







N TCXHOJOIMYCCKHE IIPOLCCCHI:
IIOAIIHWITHUKH, JABHXKCHHC
HCKYCCTBCHHBLIX CITYTHHUKOB

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJlaHHOM U HESIBHO 3aJaHHON
(bu3HYECKO MOJENbIO

C MCMOJb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT KHHEMAaTUKHU U IMHAMUKH.
Pemenune xauecTBEHHBIX 3a/ad,
TPEOYIONTUX IPUMEHEHUSI 3HAHUKM 110
KHUHEMAaTHUKE U JUHAMMKE.

OObsicCHEeHHE YCTpOWCTBA M NPHUHIIMIA
JICUCTBUS MOIIUITHHUKOB.

OOBsicCHeHHE TBUKEHUS UCKYCCTBEHHBIX
CITyTHHKOB.

OnpeneneHue ycaoBUM NTPUMEHUMOCTH
Mozeneil GpU3nYeCKuX Tell U MPOIECCOB
(sBNIEHU): MHEpIHATbHAS CUCTEMA
OTCU€Ta, MaTepUaJIbHAs TOYKA,
a0CoJIIOTHO yripyras Aedhopmarius.
BrinonHenue yueOHBIX 3a1aHUN Ha
aHalln3 MEXaHUYECKUX MPOIECCOB
(sIBJIEHMIT) C UCTIOIB30BAHUEM
OCHOBHBIX II0JIOKCHHUI U 3aKOHOB
JWHAMUKU: TpU 3aKkoHa HeroToHa,
MPUHIMI OTHOCUTENIBHOCTH [ anuies,
3aKOH BCEMUPHOTO TsAroteHusi. Pabora B
IpyInax npu 00CyXJICHUH BOITPOCOB
MEXKIPEAMETHOTO XapaKTepa




(Hanmpumep, no Teme «JIBuxeHue B
IPUPOJIE»)




2.3

CraTtuka TBEpIOTO
Tela

AOCOIIOTHO TBEPIOE TETO.
[ToctynarenpbHOE U BpamaTelIbHOE
JIBUKEHUE TBEPIOTO Tea. MOMEHT CUJIbI
OTHOCHUTEJIbHO OocH BpaiieHus. [linedo
cuibl. CII0’)KEHUE CUJT, TPUIIOKEHHBIX K
TBEPAOMY TETY.

LlenTp TsKECTH TEIA.

YcmoBus paBHOBECHS TBEPAOTO TENA.
YcroiunBoe, HeYyCTOMUUBOE,
0e3pa3IMyHOe PaBHOBECHE.
TexHuuyeckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
KPOHILUTENH, CTPOUTENILHBIN KPaH,
pelIETUaThie KOHCTPYKIUH

[IpoBeneHue uccne0BaHus yCIOBUI
pPaBHOBECHS TBEPIOTO TEJA, UMEIOIIETO
OCh BpAlllEHUs; KOHCTPYUPOBAHUE
KPOHIITEHHOB U PACUYET CUJI YIPYTOCTH;
V3y4YE€HUE YCTOUUYUBOCTU TBEPAOTO TEIIA,
MMEIOLIETO IIOIaab ONopkl. Pemenne
PacYETHBIX 3a/]1a4 C IBHO 3aJJaHHOM U
HESIBHO 33JIaHHOM (hU3HYECKON MOJIENbIO
c

HCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyI1 CTaTUKH.

Pemienne kayecTBEHHBIX 3ajaad,
TpeOYIOMUX TMPUMEHEHUS 3HAHHU

110 CTaTHKE.

OObsicCHEHUE YCTPOICTBA M MPUHIIUIIOB
JEUCTBUS KPOHILITENHA, CTPOUTEIILHOTO
KpaHa, pelETYaThIX KOHCTPYKIUH.
Onpenenenue ycioBuid MPUMEHUMOCTH
Mozene GU3nIeCKuX Tell: aOCOFOTHO
TBEPAOE TEJIO.

Brinonnenue yueOHbIX 3aJaHU Ha
aHaJu3 MEXAaHUYECKHUX MPOLECCOB
(SIBTIEHUIA) C UCTIOJIB30BAaHUEM OCHOBHBIX
MOJIOYKEHUU U 3aKOHOB CTaTHUKH:
YCJIOBUSI paBHOBECHS TBEPIOTO TeJa







2.4

3aKOHbI COXpaHEHHUS B
MEXaHUKE
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Nmnynbsc MarepuaabHOU TOUKH,
CUCTEMbI MaTepUANIbHBIX TOUeK. L{eHTp
Macc CUCTEMbI MaTEPUATbHBIX TOYEK.
TeopeMa 0 IBM>KEHUM LIEHTPA Macc.
NmMnynbe CUilbl 1 U3BMEHEHNE UMITYJIbCA
Tena.

3aKOH COXpAaHEHUSI UMITYJIbCA.
PeaktuBHOE NBUKEHUE.

MOMEHT UMIyJIbCa MAaTEPUATILHOU
Touku. [IpencraBienue o cOxpaHeHUU
MOMEHTa UMITYJIbCa B IEHTPATbHBIX
TOJISIX.

Pabota cuibl Ha MajioM ¥ HA KOHEYHOM
nepeMereHnu. ['paduaeckoe
MPEICTABICHUE PAOOTHI CHITHI.
MOIIHOCTH CUJIBI.

Kunernueckas sHeprus MarepuaibHON
To4Kku. Teopema 06 U3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU
TOYKH.

[ToTeHuMabHBIE U HEMOTECHITUATBHBIE
cwibl. [loTeHIIManbHas SHEPrusl.
[ToTeHunanbHasi SHEPTUS YIPYTO
ne(OpMHUPOBAHHOMN NPYKUHBI.
[ToTeHunanbHast SHEPTUs TENa B

[IpoBeneHne KOCBEHHBIX U3MEPEHUN
UMITYJIbCa T€Ja, KHHETUYECKOU 1
MOTEHIIMAJIBLHOW SHEPTUH TENA,
MOIIHOCTH CHUJIbI; TPOBEICHUE OIBITOB
110 IPOBEPKE MPEIIOKEHHONW TUIIOTE3bI
IIPU U3YUYEHUH PABHOYCKOPEHHOTO
NPSIMOJIMHENHOTO JIBUKEHUS U
B3auMozencTBUs Ten. OnpeneseHue
a0COJIFOTHBIX U OTHOCHUTEIBHBIX
IIOI'PEITHOCTEU U3MEPEHUN
¢busnueckux BenuyuH. OTeHKa FPaHMUII
norpemHocten. [IpoBenenune
DKCIEPUMEHTA [0 CPABHEHUIO
M3MEHEHUS UMITYJIbCA TEA C
UMITYJICOM CHUJIbI, U3MEHEHUS
NOTEHIUAILHOW SHEPTUU MIPYKUHBI C
paboTOM CHIIBI TPEHHUS.

UccnenoBanne coxpaHeHHs] UMITyJIbCa
IpU yIPyrom B3auMOJCHCTBUH,
COXpaHEHUs YHEPTUHU TIPU CBOOOTHOM
MaJICHUMU.

Ornpenenenue paboThl CUJIBI TPEHUS TPU
JBUKEHUM TeJa MO HAKJIOHHOM
IJIOCKOCTH.




OJTHOPOJHOM I'PaBUTALMOHHOM II0JIE.
[loTeHUManBbHAs YHEPTHS TENA

HaGnronenue n o0bsicHEHUE PEAaKTUBHOTO
TIBYKEHUS.

Pemenue paC‘-IéTHBIX 3aJa4d C IBHO







B I'PABUTALIMOHHOM I10JI€ OAHOPOJHOTO
mapa (BHyTpU U BHE I1apa).

Bropas kocmuueckast CKOpOCTb.

TpeThst kocMuueckast CKOpocTb. CBsI3b
paboThl HENOTEHIIUAIBHBIX CUJ C
M3MEHEHHEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHHYECKON YHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHeHnue bepHyIun 11 uaeanbHOU
KUJKOCTH KaK CIJICICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTHH.
TexHn4YecKne yCTpOrucCTBa U
TEXHOJIOTUYECKUE IIPOLIECCHI: IBUKCHUE
pPaKeT, BOIOMET, KONED, NPy KUHHBIN
MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE
Ha KOHbKax

3aJaHHOM 1 HESIBHO 3aJIaHHOM
(bU3UIECKON MOJIETTBIO

C MCIIOJIb30BAaHUEM OCHOBHBLIX 3aKOHOB M
bopMyTT MEXaHHKH.

Pemenue KkadyecTBEHHBIX 3ajad,
TpeOyIOIMUX NPUMEHEHHUsS 3HAHUUN

110 MEXaHUKE.

OObsicHEHUE MPUHIIUIIOB JIEHCTBUS
BOJIOMETA, KOMEPA, MPYKUHHOTO
NUCTOJeTa, Tupockomna. OO0bsICHEeHNE
JBUKEHUS pakeT, (PUTypHOTO KaTaHUsI
Ha KOHbKax. Onpenenenue yciuoBun
NPUMEHUMOCTH MOieNIel (PU3NYECKUX
TEJ ¥ TIPOLIECCOB (SIBJICHUI ): a0COTIOTHO
yOpPYroe v adCOJIFOTHO HEYNPYroe
CTOJIKHOBEHMsI. BrinmosHeHue yueOHbIX
3aJaHUil Ha aHAJIN3 MEXaHMYECKHUX
MPOLIECCOB (SIBJICHUM) C
MCIOJIb30BAaHUEM 3aKOHOB COXPAHEHHUSI B
MEXaHUKE: 3aKOHbI COXPAHECHHUSI
UMITYJIbCA U MEXAHUYECKOM SHEPTUH,
CBSI3b PabOTHI CHITBI C U3MEHEHHEM

MEXaHUYECKON SHEPTUU TEa.




Hcnonw3oBanue |T-rexHonoruii npu
pabote c JIOTIOJIHUTEIIbHBIMU
MCTOYHUKAMU MHGOPMAIINH 110 TEME,




UX KPUTUYECKUN aHAIU3 U OLICHKA
JOCTOBEPHOCTH

Uroro no pazneny 35

Paznen 3. MosexkyasipHas pu3suka U TEepMOJUHAMHUKA
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OcHOBBI
MOJIEKYJIIPHOKUHETUYECKOU
TEOpUU
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OCHOBHBIE MTOJIOXKEHUS
MOJIEKYISIPHOKUHETUYECKON TEOPUU
(MKT), ux onbpITHOE 00OCHOBAHHE.
Huddysus. bpoyHOBCKOE IBMXECHHE.
Xapakrep IBUKECHUS U
B3aMMOJICHCTBUS YaCTHUIl BEILIECTBA.
Mogenu cTpoeHHs Ta30B, KUIKOCTEH
U TBEPABIX TEN U OOBSICHEHNE
CBOMCTB BEIIECTBA HA OCHOBE 3THX
Mozener. Macca u pasMepbl MOJIEKYJT
(aTOMOB).

KoanuecTBo BemiecTna.

IToctrostnHast ABorajipo.

TermnoBoe paBHOoBecue. Temreparypa
u criocoObl €€ u3mepenus. [llkana
temreparyp Llenscus. Monens
UJICAIBHOTO ra3a B MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU: YACTHUIIbI T'a3a
JBUKYTCS XaOTUYECKHU U HE
B3aUMOJICMCTBYIOT JIPYT C APYTOM.
["a30BbI€ 3aKOHBI. Y PaBHECHUE
Menaeneea—Kitanepona.
AOcomoTHasE  TeMreparypa
TEMIIEPATYP KenbBuna).
JlanbTOHA.

(mxana
3aKoH

[IpoBeneHre n3MepeHuil napaMeTpoB
rasa, IpOBEJICHUE UCCIICIOBAaHUN
3aBUCUMOCTEH (PU3HYECKUX BEJIUYUH U
OMBITOB IO MPOBEPKE MPEIIOKEHHON
TUNOTE3bl IPU U3YUYEHUN
YCTaHOBJIEHHUSI TEIJIOBOTO PAaBHOBECHS
Y W30IPOLECCOB B ras3ax.
Omnpenenenre aOCOMOTHBIX U
OTHOCHUTEJIbHBIX OTPEIIHOCTEN
U3MEpeHUN (PU3NIECKUX BEITHYUH.
OneHka rpaHul NOTPEIHOCTEN.
DKcrnepuMeHTalbHas TPOBEpKa
YPABHEHUSI COCTOSIHUS UJCAIBHOTO
raza. I3yuenue mozene: JBUKCHUS
YaCTHIl BEIIECTBA, OPOYHOBCKOTO
InBHKeHUs . onbiTa [lITepHa,
KPUCTAJUIMYECKUX PEIIETOK.
Pemrenune pacdy€THbIX 3a/1a4 C IBHO
3aJJaHHOU U HESBHO 3a/1aHHOU
(bu3HUeCcKoil MOJIECINBIO C
VICIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U QopMys MOJIEKYJIAPHON (PUMKHU.
Pemenne kauecTBEHHBIX 33124,




N3omnpoueccsl B HACaIbHOM Ira3e ¢
MMOCTOSTHHBIM KOJINYE€CTBOM BEIIIECTBA.
['paduaeckoe npeacTaBieHme
U30IPOIIECCOB: U30TEPMaA, U30X0Pa,
n3zo0bapa.

Csi3b MeXIy JaBJICHUEM M CpeaHe
KUHETHYECKOU
MOCTYIATEILHOTO TEIJIOBOTO JIBHXKCHHUS
MOJIEKYJ UACaTbHOTO ra3a

DHEpPIrUen

(ocHOBHOE
MOJIEKYJIIPHOKUHETHYECKOH
U7IcaIbHOTO T'a3a).

ypaBHEHUE
TEOPUU

CBs13b a0COJIFOTHOM TeMIIepaTypbl
TEPMOANHAMUYECKON CUCTEMBI CO
CpeaHEN KMHETUYECKOW dHEpruen
NOCTYNAaTENBHOTO TEMJIOBOTO JBHKECHUS
e€ YacTHIl.
Texnuyeckue
TEXHOJIOTUYECKUE TIPOLIECCHI:
TEPMOMETP, OapOMETP, MOTYyUEHUE
HaHOMAaTEPHUAJIOB

yCTpPOMCTBA 151

TpeOYIOMUX MPUMEHEHUSI 3HAHUN 110
MOJIEKYJISIpHOM (hU3BHUKE.

OOBsicHeHHE YCTPONCTBA U MPUHIUIIA
JENUCTBUS TEPMOMETpa, bapoMeTpa.
OOBbsicCHEHUE TOTYyYEHHUS
HAaHOMAaTEpPHUAJIOB.

OnpeneneHue yCiaoBUd NPUMEHUMOCTHU
Mojenel GU3NYecKuX Tel U MPOLIeCCOB
(sBIICHUI): MoOJieNel ra3a, KUJKOCTU U
TBEPIOTO  (KPUCTAJUIMYECKOI0) Tela,
UJCaJIBHOTO rasa.

Brinonxnenue yuyeOHbIX 3a1aHUN Ha
aHaJIU3 TEIIOBBIX IIPOLIECCOB (SIBJIICHUIA)
C UCIOJIb30BAaHUEM OCHOBHBIX
nonoxxeHuit MKT u 3akoHOB
MOJICKYJIIPHOUN (PU3UKH: CBS3h JTABJICHHUS
UJICAIIBHOTO ra3a co CpeaHen
KUHETHUYECKOW SHEPTUEN TEIIOBOTO
JBU)KEHUS U KOHIICHTpAIUEN ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA
CO CpeIHEH KNHETUYECKON DHEprueu
TEIJIOBOTO JIBMYKEHUS €0 YaCcTHIl, CBS3b
JIABJICHUS UCAIBHOTO ra3a ¢
KOHIICHTpAIIMEH MOJIEKY U €Tr0o
TEMIIEPATYPOH, ypaBHEHUE
Menaeneesa—Knaneinpona
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TepMmoanHamMuka.

Ter1oBbIE MAIIIMHBI
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Tepmonnnamuueckas (T/l) cuctema.
3ajaHue BHEIIHUX YCIOBUM ISt
TEPMOJNHAMUYECKON CUCTEMBI.
BHeninue u BHyTpeHHUE TapaMETPBhI.
ITapameTpsl TEpMOAMHAMUYECKON
CUCTEMBI KaK CpEJHUE 3HAUEHUS
BEJINYMH, ONMCHIBAIOIIUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM yYpPOBHE.
HyneBoe Hauano TepMOJIUHAMUKH.
Camonpou3BoiIbHAs penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K
TEILUIOBOMY paBHOBECHIO. Mozenb
UJICAJBHOIO ra3a B TEPMOJUHAMUKE —
CUCTEMA YPAaBHEHUI: ypaBHEHHE
Menaeneesa—Knanenpona u
BbIpaXKEHUE JJIs1 BHYTPEHHEUW SHEPTHUU.
Y cioBUsSI MPUMEHUMOCTH 3TOW MOJIEIIN:
HU3Kasi KOHIEHTPAIIUs YaCTHI], BICOKHE
TeMreparypsl. Beipaxkenue ais
BHYTPEHHEH SHEPTrUu OJHOATOMHOTO
uaeanpHoro raza. Ksazucraruueckue u
HECTAaTUYECKHUE ITPOLECCHI.
OneMmeHTapHass ~ paborta B
TEPMOJUHAMUKE. Brruncnenune
paboThI 10 TpaduKy mnpoiecca

HN3mepenue yesbHON TEINTIOEMKOCTH
pPa3HBIX BEIIECTB, UX CPABHECHUE,
MIPOBEJICHUE UCCIIEAOBAHUI
3aBUCUMOCTEHN (PM3UYECKUX BEJIMYUH U
OMBITOB IO MPOBEPKE MPEIIOKECHHOMN
TUIIOTE3bI IPU U3YUYEHUU MPOLIECCOB
TertooOMeHa U aauadaTHOTO IpoIlecca.
Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX OTPEIIHOCTEN
u3MepeHui GU3NUeCKuX BEITUYUH.
O1ieHKa TpaHull MOTPEUTHOCTEM.
N3yyeHne B3auMOCBSI3U SHEPTUH
MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMIEPaTypbl KUIIEHUS KUJTKOCTEH.
N3yyeHue TenaoBbIX ABUTATENECH C
HCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MO/ICJIEN.

Uccnenosanue pazHbix ciocoO0B
VU3MEHEHUS BHYTPEHHEN SHEPTHUH.
Pemrenune pacy€THbIX 3a/1a4 C IBHO
3aJITaHHON U HESABHO 3aJaHHON
(bU3UIECKON MOJIEIIBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB

1 GopMyJT MOJIEKYJIAPHOH (PU3UKU H

TCPMOANHAMUKHU.




Pemenue Ka4E€CTBEHHBIX 3a1ad4,
TpeOYIOIIUX TPUMEHEHUS 3HAHUI







Ha pV-auarpamme.

Termonepenaya kak cnocod N3MEHEHHUS
BHYTPEHHEW dHEpruun
TEPMOJIMHAMHUYECKOU CUCTEMBI 0e3
coBepieHus padotel. Konsekius,
TEIJIONPOBOIHOCTD, U3TyUYEHHUE.
KonnuectBo TemnoTel. TemnoéMKoCcTh
Tena. Y AenbHas U MOJIsIpHas
TEIJIOEMKOCTH BEUIECTBA. Y paBHEHUE
Maiiepa. Y aenpHas TEIUIOTAa CTOPAHUS
ToriMBa. Pacuér konnuecTBa TEMIOTHI
npu teronepenade. [lousarue 06
aguabaTHOM mporiecce. [lepBbIii 3aK0H
TEPMOJIMHAMUKA. BHYTpEHHSS SHEPTHSL.
KonudecTBo TemnoTsl 1 paboTa Kak
MEpbI U3MEHEHUSI BHYTPEHHEN SHEPTUH
TEPMOJIMHAMHUYECKOU CUCTEMBI. BTOpOI
3aKOH TEPMOJAVMHAMUKHU JJIS
PABHOBECHBIX IPOLIECCOB: Yepe3
3aIaHHOE PaBHOBECHOE COCTOSTHUE
TEPMOJIMHAMUYECKON CUCTEMBI
MIPOXOJNUT €IUHCTBEHHAs anadara.
AbGcomtoTHas TemnepaTtypa. Bropoit
3aKOH TEPMOANHAMUKHU IS
HEPaBHOBECHBIX MIPOLECCOB:
HEBO3MOXHO NEPEAATH TEIIOTY

10 MOJIEKYJISIPHOHM (U3UKE U
TEPMOJUHAMUKE.

OOBsicHeHHE YCTPONCTBA U MPUHIUIIA
JIENCTBUS XOJIOAWIbHUKA,
KOHJIUIIMOHEPA, TU3EIBHOTO U
KapOIOPaTOPHOTO JIBUTATEICH, MapoOBOH
TypOUHBI.

OObsiCHEHHE TIOTYUYEHHS] CBEPXHU3KHUX
TEeMITepaTyp, YTHIH3AIUNA «TETJIOBBIX)
OTXOJIOB C KCIOJIb30BAHUEM TEILJIOBOTO
Hacoca, yTWIn3aluu OMOOPTaHUYECKOTO
TOIJIMBA JJIsI BBIPAOOTKU «TETUIOBOM» U
AIEKTPOIHEPTUH.

BrinonHenue yueOHBIX 3a1aHUN Ha
aHaJIN3 TETIOBBIX MPOIIECCOB (SIBICHUIA)
C MCTIOJb30BAHHEM OCHOBHBIX
nonoxxennii MKT u 3akoHOB
MOJIEKYJISIPHON (PU3UKH U
TEPMOJIMHAMHUKH: TIEPBBIN 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUS
SHEPIUM B TEIJIOBBIX MPOIECCAX.
Ucnonws3oBanue | T-TexHomoruit npu
paboTe C I0MOTHUTEIbHBIMU
MCTOYHUKAMU MHGOPMAIIMH 110 TEME,




VX KPUTHUYECKUI aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH.
AHaiuM3 U OlICHKA ITOCJIEICTBUNA




OT 0OoJiee X0JIOJHOIO TeJIa K Ooee
HarperomMy 0e3 KOMIeHCaIuu
(Knay3uyc). HeobparumocThb
MIPUPOHBIX MPOIIECCOB.

[TpyuHLMIIBI EUCTBUS TEIUIOBBIX MAIIUH.
KIII.

MakcumanbsHoe 3HadeHue KII/.

[uxn Kapno.

DKOJOrM4ecKre acIeKThl MCI0JIb30BaHUS
TEIJIOBBIX JiBUrarenei. TemnoBoe
3arpsiI3HEHUE OKPYKAIOIIEH CpeIbl.
TexHu4YecKkne yCTporuCTBa U
TEXHOJIOTUYECKUE TTPOLIECCHI:
XOJIOJIWJIBHUK, KOHJIUIIMOHED,
JIU3ETbHBIN 1 KapOIOpaTOpHBIN
JBUTATEIN, TapoBasi TypOuHa,
MOJyYEHUE CBEPXHU3KUX TEMIIEPATYp,
YTHJIN3AIUS «TEIUIOBBIX» OTXOJO0B C
HCITOJIb30BAaHUEM TEILIOBOT'O HAcoOcCa,
YTUJIU3AIUs OMOOPTaHUYECKOTO
TOIUJIMBA JIJIs1 BHIPAOOTKHU «TEIJIOBOI» U
AIEKTPOIHEPTUU

UCIIOJIb30BaHUS TEIUIOBBIX JIBUTATEICH U
TEIUIOBOTO 3arpsA3HCHUS OKPYKAIOIICH
Cpebl C MO3UIIHIA IKOJIOTUIECKOM
0€30MmacHOCTH; IPEACTABICHUN O
parMoOHAIBHOM IPUPOJIOTIOIH30BaHUH (B
npoiiecce MOArOTOBKU COOOIICHHUH,
BBITIOJTHCHHI TPYIITIOBBIX MPOCKTOB)
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[TapooOpa3oBanrue U KOHJECHCAIUS.
HUcnapenne m xuneHwue. YaenpHas
TEIJI0Ta MapooOpa3oBaHUSI.
HacpllieHHbIE U HEHACHIIIEHHBIE TTAPHI.

HaOmronenne cBOMCTB HACHIIICHHBIX
1apoB., MaJIBIX nedopmMaruii,
IIPOBEICHHE KOCBEHHBIX HW3MEpPEHUU
yACIBbHOMN TETUIOTHI IUIABJICHUS JIbJIa,




KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JaBJIEHUS HACBILICHHOTO Mapa OT
TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HaCBIIIEHHOTO Tapa.
3aBUCHUMOCTb TEMIIEPATYPbl KUTICHUS
OT J1aBJICHUS B KUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTb. TBEpIOE
teno. Kpucrannuueckue n amopgdHbie
Tena. AHU30TPOIUS CBOMCTB
KpucTtaioB. [limaBnenue u
KpUCTAJIIM3anus. Y IeabHas TeIioTa
miaiaeHus. CyomuManus.
Hedopmanuu TBEPAOTO TEINA.
Pactsxxenue u cxkatue. Casur. Monynb
HOnra. [Ipenen ynpyrux nedopmarmii.
TermoBoe pacIMpeHne KUIKOCTEN U
TBEPJIBIX TeJl, 00bEMHOE U JIMHEHHOE
pacmmpeHre. AHTapMOHHU3M TEIJIOBBIX
KOJICOaHMI1 YacTHIl BEIIECTBA KaK
IPUYMHA TEIJIOBOTO PACIIMPEHUS TEI
(Ha KaYeCTBEHHOM ypPOBHE).
[IpeoOpa3zoBanue s3HEprun B PazoBbIX

nepexoaax.

a0OCOJIFOTHOM BIIAXKHOCTH BO3/yXa,
kodpduiieHTa  MOBEPXHOCTHOTO
HaTspKeHus1, Mmoxyiist FOnra.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS
Y KUIIEHUSA )KUJIKOCTEMN, B TOM YHCIIE
KUIIEHUS [PU MOHWKEHHOM J1aBJICHUH,
HarpeBaHus U MIABJICHUS
KPHUCTAJUIMYECKOTO BEIECTBA,
KalWJUISIPHBIX SBJICHUM, CMauyBaHUS.
[IpoBeneHrE ONBITOB C MBUIbHBIMU
TUIEHKAMHU.

Hccnenosanue monenu
HEHBIOTOHOBCKOM XUJIKOCTU. Pemenune
PACYETHBIX 3a/1a4 C SIBHO 3aJJaHHOU U
HESBHO 3aJJaHHON (PU3UUeCKOM
MOJIEIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmys MONeKyISIpHON (DU3UKH U
TEPMOJIMHAMUKH.

Penienre kauecTBEHHBIX 3a]1a4,
TpeOYIOMUX TPUMEHEHHS 3HAHUH 10
MOJIEKYJISIpHOM (hUBUKE U
TEPMOJUHAMHUKE.

OObsicHeHHe
CTPOEHUS

OCHOBHBIX  ITPHUHIIUIIOB
KUIKUX KpUCTaJlJIoB,




VYpaBHeHue TerIoBoro 0ananca.
IIoBEpXHOCTHOE HATSKEHUE.
KoadduimenT noBepxHOCTHOTO

MOJIYYEHHUSI COBPEMEHHBIX MaTE€pUaJIOB.
Onpenenenue ycaoBUl IPUMEHUMOCTH




HaTsDKeHUs. KanmniuisipHble SIBJICHUS.
JlaByieHue 1o UCKpUBJIEHHOU
IIOBEPXHOCTBIO KUJKOCTH.

®opmyna  Jlamutaca.  TexHudeckue
YCTPOMCTBA M TEXHOJOTUYECKHE
IIPOLIECCHI: KUJIKUE  KPHUCTaJUIbI,

COBPCMCHHBIC MaTCpHalibl

Mozenel (GU3NYECKUX Tell U MPOLIECCOB
(sBNEHUIA): MOJIeTIel Ta3a, KUJKOCTH U
TBEPAOTO (KPUCTAIUIMYECKOT0) TeNa,
UJICaJIBbHOTO rasa.

BrlnonHeHe y4eOHbIX 3aJaHuil Ha
aHaJIM3 TETUIOBBIX MPOIECCOB (SIBICHHUI)
C UCITOJIb30BAHUEM OCHOBHBIX
nonoxxennit MKT u 3akoHOB
MOJIEKYJIAPHOIN (DU3HUKHU U
TEPMOJVMHAMUKH: CBS3b JABICHUS
MJICaJIbHOIO ra3a ¢ KOHUEHTpaluei
MOJIEKYJ ¥ €70 TEMIIEPATYPOH,
ypaBHeHue MenneneeBa—Knaneiipona,
MEPBBIN 3aKOH TepMoauHaMuku. PaboTa
B IpyIIax Npu 00CYKIEHUU BOIPOCOB
MEKIIPEIMETHOIO XapaKkTepa
(mampumep, no teme «TemnooomMeH B
KUBOU MPUPOJIE»)

Hroro no pazneny
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Paznen 4. JDjaekTpoauHAMHUKA
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DIIEKTPUYECKOE TOJIE
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DIIEKTpU3aLHS TE U €€ MPOSABICHHUS.
DnekTpuueckuii 3apsia. JIBa Buga
3JIEKTPUYECKUX 3apsiaoB. [[poBOIHUKY,
JTUBJICKTPUKHU U TTOJTYITPOBOJHUKHU.
DJIeMEHTapHBIN 3JIEKTPUUECKUAN 3apsi.
3aKOH COXpPAaHEHUS JIEKTPUUECKOTO
3apsja.

IIpoBeeHNE KOCBEHHBIX U3MEPEHUN U
OIIBITOB I10 ITPOBEPKE MPEIII0KEHHON
TUIIOTE3BI IIPU U3YUYEHUH
B3aMMOJICHCTBUS 3apsKEHHBIX TET,
3apsia KOHAEHcaTopa,
IIOCJIEOBATENBHOTO COCUHEHUS
KOHJIEHCATOPOB.




B3aumonerictBue 3apsioB.

Toueunsie 3apsasl. 3akoH Kynona.
Onektpudeckoe noise. Ero neiictBue Ha
AJIEKTPUYECKUE 3aPSIbI.
Hanpsx€HHOCTB 371EKTPUYECKOTO IOJIA.
[TpoGHbIit 3apsa. JInHUN HATIPSHKEHHOCTH
AIEKTPUYECKOTO TIOJIA.

OOHOPOAHOE ANEKTPUUECKOE TTOJIE.
[TorenunanbHOCTH
ANEKTPOCTATUYECKOro noJist. PazHocTh
MMOTCHIMAJIOB U HAIPSKEHUE.
[ToreHnmanbHas SHEPTHS 3apsia B
AIEKTPOCTATUYECKOM MOJIE.

[ToTeHIMaNI 3EKTPOCTATUYECKOTO TTOJIS.
CBsi3b HANPSYKEHHOCTH TOJISL U PA3HOCTH
MOTECHIUAIIOB JIJIS SJIEKTPOCTATHYECKOTO
noJist (Kak OJTHOPOJHOTO, TaK U
HeoiHOpoHOoTrO). [TpuHIIUT
CYyHEPHO3ULIHAN JIIEKTPUUECKUX TOJIEN.
ITone Toueunoro 3apsna. [lone
paBHOMEpPHO 3apshkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsXKEHHOT0 M0 00BEMY
wapa. [lose paBHOMEPHO 3apsKEHHON
O0eckoHe4yHOU m1ockocTH. KapTunbl
JIMHUW HAMPSKEHHOCTH 3TUX IOJIEN U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

Omnpeneneaue  aOCOMIOTHBIX U
OTHOCHUTEIIbHBIX MIOIPELTHOCTEN
U3MepeHu PU3NIECKUX BEITHYUH.
OneHka rpaHul NOTPEIIHOCTEN.
HabGmronenue npeBpaliieHus: YHEPTUn
3apsKEHHOr0 KOHAEHCATOPa B YHEPTUIO
U3JIyYEHUs CBETOAMO/IA, UCCIIEIOBAHUE
paspsiga KOHAEHCATOpa Yepe3 PE3UCTOP.
N3yueHne 3aBUCUMOCTH
AIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCAaTOopa OT IUIOLIA/U MIJIACTHH,
pacCTOSIHUSI MEK]ly HUMU U
JIADJICKTPUUECKON MPOHUIIAEMOCTH.
N3ydeHne KapTUH JUHUN
HaNpsHKEHHOCTH AJIEKTPUYECKOTO OIS
TOYEHHOT0 3apsi/ia, PABHOMEPHO
3apsHKEHHOM cdephbl, paABHOMEPHO
3apsKEHHOTO 10 00BEMY 11apa,
PaBHOMEPHO 3apsKEHHON OECKOHEUHOM
IJIOCKOCTH Y 3KBUMOTEHIHATBHBIX
ITIOBEPXHOCTEM.

Pemenue pacu€THbIX 3a/1a4 € SIBHO
3aJJaHHOW U HESBHO 3a1aHHOU
(U3HYECKON MOJEIBIO C




MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy snaeKkTpocTaTuku. Pelienue
KauyeCTBEHHBIX 3a/1a4,







[IpoBOAHUKH B AJIEKTPOCTATUYECKOM
noJie. Y ClI0BHE paBHOBECHS 3apsi0B.
JIUDIEKTPUKH B AIIEKTPOCTATUYECKOM

I10JIC. I[I/IBJICKTpI/ILIeCKa}I IMPOHULIACMOCTDb

BeniectBa. Konaencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOpA.
DIIEKTPOEMKOCTD MIIOCKOTO
KOoHJeHcaTopa. [lapammensHoe
COEIMHEHUE KOHJEHCATOPOB.
[TocmenoBarenbHOE COCTUHEHUE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCATOopA.

JIBrKeHuE 3apsKEHHOM YacTULIBI B
OJTHOPOJIHOM JJIEKTPUUECKOM MOJIE.
TexHuyeckue ycTponcTsa u
TE€XHOJIOTHYECKUE MTPOLIECCHI:
3JIEKTPOCKOII, SJIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3aIlNTa,
3a3eMJICHHE JIEKTPONpUOOpPOB,
KOHJIEHCATOPHI, TEHEPATOP

Ban ne ['paada

TpeOYIOMUX TPUMEHEHHS 3HAHUN 10
anekTpocTaTtuke. OObsICHEHNE
YCTPOMCTBA U TPUHLIUIIA ICHCTBUS
AIIEKTPOCKOIIA, JJIEKTPOMETPA,
KOHJIECHCATOPOB, TeHepaTopa Ban ne
['paada. O6BsicHeHHE pabOTHI
AIEKTPOCTATUYECKOMN 3aIUTHI,
3a3eMJICHHS DJIEKTPOIIPHUOOPOB.
Onpenenenue ycaoBUl IPUMEHUMOCTH
Mozeneil GU3NYeCKUX Tes: TOUCUHbIN
3apsifl, OTHOPOTHOE ICKTPUIECKOE
noJe.

BrimotHeHre y4eOHBIX 3a0aHUi Ha
aHaJIN3 JICKTPUYECKHUX MPOIIECCOB
(SIBJIEHMIT) C UCTIOJIH30BAHUEM
OCHOBHBIX TOJIO’KEHUI U 3aKOHOB
AIIEKTPOJUHAMUKHY: 3aKOH COXPAaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyioHa,
MOTCHITUATBHOCTh
AIIEKTPOCTATUICCKOTO TIOJISI, TPUHITUTI
CYTIEPITO3UIIAN IICKTPUICCKUX TTOJICH.
Hcnonb3oBanue | T-rexnonoruit npu
paboTe C TOMOTHUTEITbHBIMA
WMCTOYHUKAMU MHPOPMAIINH 110 TEME,
WX KPUTHYECKHUI aHallU3 U OLIEHKA
JIOCTOBEPHOCTH
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ITocTostHHBIN
ANEKTPUYECKUHN TOK
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Cuna toka. ITocTOSSHHBIN TOK.

VYcnoBus cyliecTBOBaHUs MOCTOSSHHOTO
AIIEKTPUYECKOr0 TOoKa. VICTOUHUKH TOKa.
Hanpsoxenue U u DJ1C é&.

3akod OMa J1J1g ydacTKa Leu.
DIEKTPUUECKOE COMPOTUBIICHUE.
3aBUCHUMOCTh COIPOTUBJICHUS
OJIHOPOJTHOTO TIPOBOJHUKA OT €T0 JJIUHBI
U TUJIOIIA/IA TTOTIEPEYHOT0 CEUCHHUS.

VY nenapHOE COMPOTHUBIICHUE BEILIECTRA.
[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIAHHOE COEJIMHEHHE MPOBOIHUKOB.
Pacuér pa3BeTBIEHHBIX JNEKTPUUECKUX
ueneit. [Ipasuna Kupxroda.

PaboTa anexTpuieckoro Toka.

3akoH Jxoyng-JIenua.

MOUIHOCTB 3EKTPUYECKOTO TOKA.
TennoBasi MOILIHOCTh, BbIJIENIsIEMasl Ha
pe3ucTope.

O/JC u BHyTpeHHEE COMTPOTUBIICHUE
HMCTOYHMKA TOKa. 3akoH OMa is
MOJTHOM (3aMKHYTOM ) SJIEKTPUUECKOM
uenu. MouHOCTh UCTOYHUKA TOKA.
Kopotkoe 3ambikanue. Kongencarop B
L[EMH MOCTOSIHHOTO TOKA.

[IpoBenenne npsMbIX U3MEPEHUN CHUJIBI
TOKA W HAPSIKEHUS, KOCBEHHBIX
VU3MEPEHUH yAEIBbHOIO COPOTUBIICHHUS,
OJIC 1 BHYTPEHHETO CONMPOTUBJICHUS
VMCTOYHHKA TOKA, TPOBEICHUE
MCCIICIOBAaHUN 3aBUCUMOCTEN
(U3UYECKUX BEJIMUUH U OTBITOB IO
MIPOBEPKE MPEITOKEHHON TUIIOTE3BI
MIPY U3YYEHUH LENIEe MOCTOSTHHOTO
TOKa.

Onpenenenre aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX OTPEIIHOCTEN
u3MepeHui GU3NUECKuX BEITUYMH.
OueHka rpaHul NOTPEIHOCTEN.
N3yuyeHne KOpOTKOro 3aMbIKaHUS
rajqbBaHMYECKOTO JIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHUs. Pemenne
pPacYETHBIX 3a]1a4 C IBHO 3aJJaHHOU U
HESBHO 33JIaHHOMN (M3HYECKOU MOJICITHIO
C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMyJI MOCTOSTHHOTO TOKa. Pemienne
KauyeCTBEHHBIX 33724, TPEOYIOMUX
MPUMEHEHHUS 3HAHUM U 3aKOHOB
MOCTOSIHHOTO TOKA.

OObsicHEeHHE YCTpONCTBA W MpPHUHIUIIA
JIEUCTBUS aMIIEpMETPa, BOJIBTMETPA,




Texanueckue yCTpOWCTBA Y| peocTrara, CYETYMKA JIIEKTPUIECKON
TCXHOJIOTMYCCKHEC IIPOLUCCCHI: SHEPIrUH.
aMIIepMeTp, BOJIBTMETP, PEOCTaT,

Brinonnenue yueOHbIX 3aJaHUN Ha
CYETYUK JIEKTPUIECKOU DHEPTUU

AHAJIMU3 IEKTPUUECKHUX MPOLIECCOB
(SIBJIEHMIT) C UCTIOJIB30BAHUEM
OCHOBHBIX MOJIO)KEHHI U 3aKOHOB
ANEKTPOJMHAMUKH: 3aKOHBI OMa 1
y4dacTKa enH U JIJIs 3aMKHYTOU
IIEKTPUYECKON LIEIH, 3aKOH
Jxoyna—Jlenua.

Pa6ota B rpynmnax npu o0cyX1eHUU
BOIIPOCOB MEXITPEIMETHOIO XapaKTepa
(Hanmpumep, No TeMe « INEKTPUYECKUE
SIBJICHUSI B TIPUPOJIEY)




4.3

Toku B pa3IM4YHBIX
cpenax

DneKkTpuuecKas MpoBOJUMOCTb
Pa3JIMYHBIX BEUIECTB. DJIEKTPOHHAs
MIPOBOANUMOCTB TBEPBIX METAILIOB.
3aBUCHUMOCTh CONPOTUBIICHUSI METAIIJIOB
oT TemMriepaTypbl. CBEpXIpOBOANMOCTb.
DNeKTpUYECKUi TOK B BaKyyMe.
CBONCTBA IEKTPOHHBIX TyYKOB.
[MonynpoBoauuku. CoOCcTBEeHHAs U
PUMECHAsl IPOBOJUMOCTh
MOJynpOBOAHUKOB. CBOMCTBA P-N-
nepexoja. [TomynmpoBoTHUKOBBIE
pUOOPBHIL.

DNeKTpUYECKU TOK B AIEKTPOIUTAX.

[IpoBeaeHne KOCBEHHBIX U3MEPEHUN 1
HCCJIEIOBAHUM 3aBUCUMOCTEN MEXKITY
(bU3UICCKUMU BEIMUYMHAMH TIPH
M3yYE€HUU MPOIIECCOB MPOTEKAHUS
AIIEKTPUYECKOTO TOKa B MeTaslax,
AIIEKTPOJIUTAX U TOJTYIIPOBOHUKAX.
OnpeneneHre aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX TOTPEITHOCTEN
U3MepeHui GU3NUSCKUX BEITUIHH.
OueHka rpaHul] NOTPEIIHOCTEN.
Habnronenue anexTposnsa, u3yueHue u
00BSICHEHHE TTPOBOUMOCTH
AIIEKTPOJIUTOB, IKCIIEPUMEHTATIBLHOE




DNEKTPOIIUTUYECKAS TUCCOLUALHS.
Onektponus. 3akoHsl Papanes s
IIEKTPOJIN3A.

DIEKTPUYECKU TOK B Ta3ax.
CaMOCTOSITeIbHBIA 1
HECAaMOCTOATENbHBIN pa3psa. PaznuyHbie
THUIIBI CAMOCTOSATENILHOTO pa3psija.
Monnus. [1na3ma. TexHuueckue
YCTPOMCTBA U MPAKTUYECKOE
MIPUMEHEHUE: Ta30pa3psIHbIC JaMIIbI,
AJIIEKTPOHHOTyUYeBas TpyOKa,
MOJIYTIPOBOTHUKOBBIE TPUOOPHI: AUO/,
TpaH3UCTOpP, (POTOANO, CBETOIUO/I,
rajibBaHuKa, pauHUPOBAHUE MEJIH,
BBITIJIABKA aJTIOMUHUSA, SJIEKTPOHHAS
MUKPOCKOTIHS

M3YUYEHHE 3aKOHOB 3JIEKTPOJIU3a
Dapanes.
Cusitue BOJIBT-AMIIEPHOU
XapaKTePUCTUKHU JUO/A.

CpaBHeHHE POBOJUMOCTH METAIIJIOB U
MOJIYTIPOBOJHUKOB.

N3ydenne uckpoBoro paspsiga u
IIPOBOJAMMOCTH BO311yXa. Pemienue
Pacy€THBIX 33724 C SIBHO 3aIaHHOMN U
HESIBHO 33JIaHHOM (PM3HYECKON MOJEIbIO
C UCITOJIb30BaHUEM 3aKOHOMEPHOCTEN
MOCTOSTHHOT'O TOKa B Pa3JIMYHBIX CpEaax.
Pemienne kauecTBEHHBIX 337124,
TPEOYIOITUX PUMEHEHUSI
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKa B
pa3JIMYHBIX Cpeaax.

OObsicHEHUE YCTPOCTBA U MPUHIIUTIA
JEUCTBHUS TA30Pa3PSIAHBIX JIAMIIL,
AJIIEKTPOHHO-JIy4YeBOM TPYOKH,
MOJIyIIPOBOJJHUKOBBIX MPUOOPOB: TM0AA,
TpaH3ucTopa, HoToAN0a, CBETOIUOAA.
OObsicHEHUE CYTH MPOIIECCOB:
raJlbBaHUKH, padUHUPOBAHUS MEH,
BBITIABKY AJTFOMUHHUS, SJIEKTPOHHOMN
MUKPOCKOIIUU




Hroro no pazneny

54

Pazgeu S. ®usuyeckuii npak

THKYM

5.1 | ®uznueckuii 16 CrnocoObl n3MepeHus: GU3NIECKUX [IpoBeieHrE KOCBEHHBIX U3MEPEHNN,
MPAKTUKYM BEJIMYMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX | MCCJIEI0BAHUM 3aBUCUMOCTEMN
U ITU(POBBIX U3MEPUTEIBHBIX TPUOOPOB | (GU3UYECKUX BEIMYWH, TPOBEPKA
Y KOMITBIOTEPHBIX TATYMKOBBIX CUCTEM. | MPEJIOKEHHBIX TUIIOTE3 (BBIOOD U3
AOCOIIIOTHBIE U OTHOCUTEIILHBIC paboT, OMMCAaHHBIX B TEMATUYECKUX
MOTPEIIHOCTU U3MEPEHUN PU3NUECKUX | pa3lesiax «YUYeHUYeCKU
Benu4KrH. OlIeHKa I'PaHull MOTPEUTHOCTEN  HKCIIEPUMEHT, J1abopaTopHble paboThI,
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Wroro no pazneny 16
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OBIIEE KOJIMYECTBO 170
YACOB IIO ITPOI'PAMME
11 KIIACC
HaumenoBanue
No KomnuecTBo OcCHOBHBIE BUBI IEITEILHOCTH
pa3zesoB U TeEM [IporpammHoe conepxanue
/1 JacoB oOyyJarommxcs
y4eOHOTro mpeaMeTa

Paznen 1. DaekTpoauHaMmuka




1.1

MarsuTtHoE 110J1€
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BzaumopaeiicTBue IOCTOSHHBIX MAarHUTOB
Y MPOBOJIHUKOB C TOKOM. MarHuTHoe
noJie. BeKTop MarHMTHOW UHTYKIIUH.
[TpuHIUI CyNEPIO3UITMA MarHUTHBIX
nojen. JIMHMM MarHuTHOM UHAYKIWH.
MarauTHoO€ 1oJe MPOBOIHUKA C TOKOM
(TIpstMOTO TIPOBOJHUKA, KATYIIKU U
Kpyrosoro Butka). OnsIT Opcreaa. Cuna
Awmrepa, e€ HanpaBJICHUE U MOYJIb.
Cuna Jlopenna, €€ HanpaBJIeHUE U
MOYJib. JIBH>KEHHUE 3apsyKEHHOM
YaCTUI[bl B OJHOPOJHOM MAarHUTHOM
noje. Pabora cuisl JIopeHia.
MaruuTtHoe TII0JIE B BEIECTBE.

®eppoMarHeTuky, mnapa- 51
JMaMarHeTUKU.
TexHnueckue YCTpPOMCTBA 51

TCXHOJOIN4YCCKUC ITPOLCCCEHI:
MPUMCHCHHUC ITOCTOAHHBIX MAI'HUTOB,

IIpoBeneHre KOCBEHHBIX U3MEPEHUN
cuibl AMniepa, IpOBeICHUE
VICCIIEIOBAHUS 3aBUCUMOCTEN MEX Y
(bu3NYeCKUMU BEIMUYMHAMU U OIIBITOB
10 MPOBEPKE MPEAI0KEHHOW TUIIOTE3bI
IIPU U3YYEHUH JEHCTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM,
B3aUMOJICUCTBUS IIPOBOJHUKA C
MAarHUTHBIM nojieM. OnpeaeneHue
aOCOJIFOTHBIX U OTHOCUTENIbHBIX
IIOTPEIIHOCTEN U3MEPEHNN
¢uznyeckux BennuyuH. OLeHKa rpaHull
norpemHocten. Mccnenoanue
MarHUTHOTO MOJISl HOCTOSIHHBIX
MarHuTOB, CBOWCTB (pEPPOMArHETHKOB.
Omnpenenenue ycaoBUil IPUMEHUMOCTH
MOJEIN  OJHOPOJHOTO  MarHUTHOI'O
MOJIA.

OnpeneneHue HamnpaBlICHUs WHIYKUIUU
MarHuTHOTO I10JISl IPOBOJHUKA C TOKOM,




AJIIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
ANEKTPOJBUTATEND IKOOH, YCKOPUTENH
AJIEMEHTAPHBIX YaCTHI]

cuibl Ammnepa u cuiibl Jlopenna.
N3ydeHre KapTUHBI TUHUN UHAYKIAH
MarHUTHOT'O IT0JISI IOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MAarHuTOB, JJIMHHOTO MPSMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM.
OOBbsicHeHHNE B3aUMOCHCTBHS ABYX
MIPOBOJHUKOB C TOKOM, J€UCTBUS CUJIIbI
JlopeHa Ha MOHBI ANEKTPOIIUTA.
HaOmronenne n1BHKEHHS ITydKa
AJIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydyenne npuHuuna AeUCTBUSA
AIEKTPOU3MEPUTEIIHLHOTO TTpUOOpa
MarHUTORJIEKTPUUECKOU CUCTEMBI.
Pemenune pacdy€THbIX 3a71a4 C IBHO
3aJIAaHHOM 1 HESIBHO 3aJIaHHOMU
(buU3HYECKO MOJIENbIO

C UCMOJb30BAaHMEM OCHOBHBIX 3aKOHOB M
dbopmyn o Teme «MarHuTHOE T0JIe).
Pemenune xkauecTBEHHBIX 3ajad,
TPEOYIONTUX IPUMEHEHUSI 3HAHUHM 110
TeMe « MarHuTHOE MoJIe».

OOBsicHEeHHE YCTPONCTBA U MPUHIIUIA
JIEHCTBUS 3JIEKTPOMAarHUTOB,




T€CTEPaMyJIbTUMETPA,
AIIEKTPOABUTATENS




SxoOu, yckopuTeseh aneMeHTapHbIX
YJaCTHII.

OOBbsicHeHUE IMPUMCHCHU:A ITIOCTOSHHBIX
MarouTOB




1.2

DNeKTpOMarHuTHas
WHTYKIHS

13

SIBiIeHNE IEKTPOMArHUTHON UHIYKIIUU.
IToTOK BeKTOpa MAarHUTHOM UHAYKILIWH.
OJC nnaykunn. 3aKoH
ANEKTPOMAarHuTHOM MHAyKIu Papanes.
Buxpesoe smektpuueckoe none. Toku
dyko.

OJIC uHAYKIHUM B IPOBOJTHUKE,
JBHXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NupykruBHoCcTh. Karymika
WHJIYKTUBHOCTH B LIE€NIH MOCTOSIHHOTO
Toka. SIBnenue camounaykuuu. JC
CaMOMHIYKIINH.

DHeprus MarHUTHOTO MOJISI KaTYIIKU C

TOKOM.
DIEKTPOMArHUTHOE oJje.
TexHudyeckne yCTpoWCTBA U

TEXHOJIOTUYECKHUE MPOLIECCHI:
VHAYKIAOHHAS M€4Yb, COJICHOU/I, 3aII1Ta
OT DJICKTPU3ALMH TEJ MPU JBUKCHUU B
MardiuTHOM 10JI€ 3eMIHu

IIpoBenenue uccienoBaHus
3aBUCUMOCTEN (PU3NYECKUX BETUUYHH U
OTIBITOB TIO MPOBEPKE MPETIOKEHHON
TUIOTE3bI IPU U3YUCHUH SIBJICHUS
AIIEKTPOMArHUTHON UHIYKIIHH.
OnpeneneHne UHAYKIUU BUXPEBOTO
MarHUTHOTO IOJIS.

Onpenenenue  aOCOMIOTHBIX |
OTHOCHUTEJIBHBIX MOTPENIHOCTEN
U3MEpEeHHUI (PU3NUECKUX BEIUUUH.
O1eHka rpaHmIl MOTPEIIHOCTEM.
DKCepUMEHTAIbHOE U3YUYEHHUE MPaBUIIa
Jlenua.

HccnenoBanve sIBIEHUS CAMOMHIYKIIHH,
3apucumMoct DJ[C caMOMHAYKIMH OT
CKOPOCTH U3MEHEHUS CUJIbI TOKA B LEMH.
W3yuyenue najgeHuss MaruuTa B
anoMuHueBol (MeaHoit) Tpyoe. Coopka
MOJIEIN AJIEKTPOMArHUTHOTO
reHeparopa.

Pemenue pacu€THbIX 3a/1a4 ¢ IBHO
3aIaHHOW U HESIBHO 3aJJaHHOM
bu3HUecKoil MOJIENbIO




C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dopmMy o TeMe «IAEKTPOMArHUTHAS
UHAYKIUS.

Pemenne kauecTBEHHBIX 3a7ad4,
TpeOyIOIUX NPUMEHEHHS 3HAHUN 110
TeMe «DIIEKTPOMAarHuTHas

UHAYKIUS.

OObsicHEHNE OCHOBHBIX MPUHIIUIIOB
JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TE€XHOJOTMYECKHUX MPOLIECCOB, TAKUX
KaK: MHAYKLMOHHAS 1€Yb, COJICHOU/,
3alllMTa OT JEKTPU3ALMH TN NPHU
JBUKEHUU B MAarHUTHOM T10J1€ 3E€MJIH.
PaGoTa B rpynmax mpu o0Cyk1eHUN
BOIIPOCOB MEXITPEAMETHOIO XapaKTepa
(HampumMep, Mo TeMe
«ONEKTPOMAarHUTHBIC SIBIICHUS B
MIPUPOJIE»)

Hroro no pazneny
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Pa3znen 2. Kosie0anus 1 BOJTHBI




2.1

Mexaauueckue
KoJicOaHusd

10

KonebarenpHasa cucrema.

CBoOoHbIe KOeOaHuUs.
["apmoHnueckue kosieOaHus.
KuneMaTudeckoe U JTMHAMUYECKOE
OMHMCaHKE. DHEPTETUICCKOE OMMMCAHKE
(3aKOH COXpaHEHHUs] MEXaHUYECKON

[IpoBenieHre KOCBEHHBIX U3MEPEHHUI,
WCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
(U3UYECKUMHU BETMYNHAMH M OTIBITOB I10
MPOBEPKE MPEAJI0KEHHON TUIIOTE3BI TPU
U3YUYEHUU KOJICOAHUI HUTSHOTO U

NPy KUHHOTO MAasITHUKOB,




sHEepruu). BeIBoa TMHAMUYECKOTO
OIHCAaHUs TAPMOHUYECKUX KOJIeOaHU
U3 WX SHEPreTUIECKOTO U
KMHEMAaTH4YEeCKOTO OMHCAHUS.
Awmmnutyna u dasza konedanuid. CBsi3b
aMILUTUTYAbI KOJIEOAHUI UCXOTHON
BEJIMUMHBI C aMIUTUTYAaMU KoeOaHui
e€ ckopocTu u yckopenus. [lepuon n
yactoTta Kojebanuil. [lepuon Manbix
CBOOOIHBIX KOJIEOAHUI
MaTeMaTHYeCKOro MasTHHKaA. [lepuon
CBOOOHBIX KOJICOAHUI MPYKUHHOTO
MasiTHUKA.

[TonsiTue 0 3aTyxaromMX KOJeOaHUSIX.
BoinyxneHnble koneOanus. Pesonanc.
Pe3zonancHas kpuBasi. Biusaue
3aTyXaHWs Ha BUJ PE30HAHCHON KPHBOM.
ABTOKONIEOAHUS.

Texnuueckue yCTPOWCTBA 51
TEXHOJIOTHYECKHE TPOLECCHI: METPOHOM,
4achl, Kayely, MY3bIKaJIbHbIE
MHCTPYMEHTBHI, ceiicMorpad

BBIHYKJEHHBIX U 3aTyXarOUIUX
MEXaHUYECKUX KoJIeOaHuH.
Omnpenenenue abCOMOTHBIX U
OTHOCHUTEIBHBIX OTPEIIHOCTEN
u3MepeHui pU3NUeCcKuX BEITUYUH.
OneHka rpaHul NOTPEIIHOCTEN.
HabGnronenne He3aBUCUMOCTH MTEPUO/Ia
MaJbIX KoJieOaHU Irpy3a Ha HUTU OT
aAMILTATYIBI.

DKCIepUMEHTAJIbHAS ITPOBEPKA 3aKOHA
COXpaHEHUS YIHEPTUU TIPHU KOJICOAHUIX
rpy3a Ha npyxune. HaGmonenne
pe30oHaHca.

Omnpenenenue ycaoBUid TPUMEHUMOCTH
MOJIEJI MaTEMAaTUYECKOTO MasiTHUKA U
UJICATTBHOTO MPYKUHHOTO MasiITHUKA.
Pemienrie pacu€THbBIX 3a/1a4 € SIBHO
3aJJaHHOW W HESBHO 3a1aHHOU
(bU3HYEeCKO MOJIEITHIO

C MCMOJb30BAHMEM OCHOBHBIX 3aKOHOB U
dbopmyn no Teme «MexaHuueckue
KOJICOAHMSI».

Pemenue KkauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHHS 3HAHUN 10
TeMe «MexaHnuecKkue KoJieOaHus».




OOBsICHEHHE YCTPONCTBA M IIPUHITUTIA
JIEUCTBUSI METPOHOMA, YaCOB, KaueJeH,




MY3bIKaJIbHBIX HHCTPYMEHTOB,
celicMorpada.

Hcnonw3oBanue |T-texHomoruit  npu
pabote c JIOTIOJIHUTEIIbHBIMU
MCTOYHUKAMU UH(OpMAIIUU 1O TEME, UX
KPUTHUYECKUI aHaJIu3 u OILICHKA
JIOCTOBEPHOCTH




2.2

DIIEKTPOMArHUTHBIE
KoJieOaHuUsI
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KoneGatenbublii kouTyp. CBOOOIHBIE
AJIEKTPOMArHuTHHIE KoJieOaHUs B
UcaIbHOM K0J1e0aTeIbHOM KOHTYPE.
®opmyna TomcoHa. CBs3b aMITUTY AbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0U
CWJIBI TOKA B KOJIEOATETbHOM KOHTYPE.
3aKOH COXPAHEHUS DHEPTUU B
UJCAITBHOM KOJIEOATEIIbHOM KOHTYDE.
3aTyxarolue JEKTPOMarHuTHbHIE
kosiebanus. BeiHyX)1eHHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOAHUS.
[TepemenHbIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U
JNEUCTBYIONIEE 3HAYEHHUE CUJIbI TOKA U
HaIpPsDKEHUS TIPU pa3IundHou hopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT
BPEMECHH.

CuHycou1anbHbIl IEPEMEHHBIN TOK.
Pe3ucrop, koHIeHCaTOp U KaTylIKa
WHJYKTUBHOCTH B LICTIH

[IpoBeaeHrE KOCBEHHBIX U3MEPEHUN U
UCCIIEJOBAHUS 3aBUCUMOCTEN
(bu3HYeCKUX BEIMYUH TIPH U3yUCHUU
AIIEKTPOMArHUTHBIX KOJICOAHUH U 1enen
MIEPEMEHHOT0 TOKA.

Omnpeneneaue  aOCOMIOTHBIX U
OTHOCHUTEIIbHBIX MOTPENTHOCTEN
U3MEpeHUu (PU3NIECKUX BEITHYUH.
OneHka rpaHul NOTPEIIHOCTEN.
N3ydeHne ycTpoiicTBa U NPUHLINIA
JeicTBUA TpaHchopmaropa.
HaOmnroienue 351eKTpoMarHiTHOr O
pe30HaHca.

N3ydeHne ocuuiuiorpaMm
AIIEKTPOMArHUTHBIX KOJICOaHUH.
Pemenue pacu€THbIX 3a/1a4 € SIBHO
3aJaHHON U HESIBHO 3aJITaHHOU
(bU3HYEeCKO MOJIEITHIO

C UCIIOJIB30BAHHUEM OCHOBHBIX 3aKOHOB U

dbopmyr o TeMe «IJIEKTPOMarHuTHbIE




CHUHYCOMIAJIbHOI'O0 IICPEMCHHOI'O TOKAaA.

Pe3onanc TOKOB. Pe3onanc
HaIpsKEHUM.

Wneanbupiii Tpancopmarop.
[IpousBoacTBO, Nepegaya u
MOTPEOJICHUE DIIEKTPUUECKON IHEPTIUH.
DKOJIOTUYECKHUE PUCKU TIPU
IIPOU3BO/ICTBE JIEKTPOIHEPTUU.
KynbTypa ucronp3oBanus

BJIEKTPOSHEPTUU B ITIOBCEITHEBHOM

KU3HHU.
Texauyeckue YCTPOUCTBA u
TEXHOJIOTUYECKHE IIPOLIECCHI:
JJIEKTPUYECKUN 3BOHOK, T'€HEPATOP
IIEPEMEHHOTO TOKA, JIMHUN
JIEKTpoIepeaay

KOJICOAHMSI.

Pemenue xauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHUS 3HAaHUN 10
TeMe « DNEKTPOMArHUTHBIE
KOJICOAHMSI.

CpaBHEHHE MEXAHUYECKUX U
AIIEKTPOMArHUTHBIX KOJICOAHUH.
OObsicHEHUE YCTpOMCTBA U MPUHIIUIIA
JEUCTBUS AIEKTPUUECKOTO 3BOHKA,
FE€HEepaTOpa MEPEMEHHOTO TOKA, JTUHUM
aJIeKTponepeaay.

OnpeneneHue ycioBU NMPUMEHUMOCTH
MOJENN HACAITBHOTO KOJe0ATEIbHOTO
KOHTYpa.

AHaJIU3 ¥ OIIEHKA MOCIEICTBUI
WCIIOJIb30BaHUs Pa3IUYHbBIX CLIOCOOOB
MIPOU3BOJICTBA JIEKTPOIHEPTUH C
MO3ULUAN KOJTOTHYECKOU
0€30MacHOCTH; MPEJICTABICHUN O
palMOHaIbHOM MPUPOAOIIOIB30BaHUN
(B mpo1iecce MOArOTOBKHM COOOIIECHUH,
BBITIOJTHEHU IPYNIOBBIX MPOEKTOB)




2.3

MexaHu4ecKue u
AJIEKTPOMArHUTHBIC
BOJTHBI
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MexaHuuecKkue BOJHBI, YCIOBUS UX
pactpoctpanenus. [lonepeunsie u
MPOAOJbHBIE BOIHBL. [lepro, CKOpocTh
pacnpoCTpAHEHHUS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

HabGmnronenune oopa3zoBanus u
pacnpocTpaHEHUs MONEPEUHBIX U
IIPOJIOJIBHBIX BOJIH, OTPAXKEHUS U
npesioMJIeHUs, THTepPEepeHlnn 1
TUGPAKIII MEXaHUUYECKUX BOJIH,




OTpaXEHUE, MPEIOMIICHHUE,
uHTepdepeHIus 1 nudpaxiusi. 3BYK.
CxopocTb 3ByKa. ' poMKOCTB 3BYKa.
Bricora Tona. Tem0Op 3Byka. lllymoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.
DIJIEKTPOMATHUTHBIE BOJIHBIL. Y CJIIOBUS
U3ITyYEHUS SJICKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaIs BEKTOPOB

B”, E”, U B 3JIEKTPOMArdUTHOM BOJIHE.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaxeHue, MPEIIOMIICHHE,
noJisIpu3anys, HHTepdepeHus u
mudpaKIms.

[IIkaya 371eKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne AIeKTPOMarHuTHRIX BOJIH B
TEXHUKE U OBITY.

HpI/IHIII/IHBI PaaAruOCBA3U U TCIICBUACHUS.

Pannonokanus.

DNEeKTpOMarHuTHOE  3arpsi3HEHHE
OKpY Karolen Cpe.bl.
TexHuyeckue  ycTpouMcTBa M

IMPAKTUICCKOC IPUMCHCHUC!
MY3bIKAJIbHBIC MHCTPYMCHTEI, paaap,
pa,Z[I/IOHpI/IéMHI/IK, TCJIICBU30P, AHTCHHA,

aKyCTHYECKOI0 pe30HAHCa, CBSI3U
I'POMKOCTH 3BYKa M BBICOTHI TOHA C
aMIUTUTYJOM U YaCTOTON KOJEOAHMIA.
N3yyeHue CBOMCTB yJIbTpa3ByKa U €ro
MIPUMEHEHUS.

HccnenoBanue CBOWCTB
AIIEKTPOMATHUTHBIX BOJH: OTPaKEHUE,
IpeJIOMJIEHUE, OIS pU3aLKs,
nudpakiys, uHTepepeHITus.
OOnapyxeHue HHPpaKpacHoro u
yIbTPa(UOIETOBOTO U3ITYUCHUH.
CpaBHEHHE MEXaHUUECKHUX U
AJIEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycaoBUd TPUMEHUMOCTH
MO/IeJIM TAPMOHUYECKON BOJIHBI.
Perenne kauecTBEHHBIX 3a7ad,
TpeOyIOMMX MPUMEHEHUS 3HAHUH 110
Teme « MexaHn4YeCcKue u
AIIEKTPOMArHUTHBIE BOJIHBIY. M3ydenune
apameTpoOB 3BYKOBOI BOJIHBI.
N3yuyenue pacpocTpaHeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

OObsicHeHUE YCTpPOMCTBA U MPUHIIMIIA
JEUCTBUS MY3bIKAJIbHBIX HHCTPYMEHTOB,




tenedoH, CBU-neub, ynbTpa3BykoBas
JIMarHOCTHKA B TEXHUKE U MEIULIUHE

pamapa, paIuonpuéMHUKA, TEICBU30Pa,
aHTeHHBI, Tenedona, CBU-neun.




OOBsiICHEHHE YIbTPa3ByKOBOU
JIMAarHOCTUKHU B TEXHUKE U MEJUIIMHE.
Hcnonw3oBanue | T-TexHonoruit npu
paboTe ¢ OMOTHUTEIBHBIMU
MCTOYHUKAMU UH(OpMALINU IO TEME,
UX KPUTUYECKUI aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH.

AHaM3 1 OIleHKA MOCIEACTBUMN
ITIYMOBOT'O U 3JI€KTPOMAarHuTHOTO
3arpsi3HEHUS OKPYKAIOIIEH cpelbl C
MO3UIIMHN DKOJIOTUUECKON
0€30MacHOCTH; MPE/ICTABICHUN O
palMoHaIbHOM MPUPOIONOIB30BaHUN
(B TIporiecce mMoArOTOBKHM COOOIIECHUH,
BBITIOJTHEHUU TPYNIOBBIX MPOEKTOB)




2.4

Onruka

25

[Ipsamonunerinoe pacnpocTpaHeHue
CBETa B OJIHOpPOHOM cpene. JIyu cBera.
ToYyeUyHbI UCTOUHUK CBETA.
Otpaxenue cBeTa. 3aKOHbI OTPAXKEHUS
ceera. lloctpoenune wuzoOpaxkeHuii B
mwiockoM  3epkaine.  Cdepuueckue
3epkaJna.

[Ipenomiienue cBeTa. 3aKOHBI
MpEeJIOMIICHUS CBeTa. AOCOIOTHBIM
MOKa3aTelb MPEIOMIICHUS.
OTHOCUTENBHBIN MOKA3aTEIb
npeiaomiieHus. [IoCTOSTHCTBO YaCTOTHI

HaGnronenne onTHYECKUX SBICHUMH,
MIPOBEICHNE KOCBEHHBIX U3MEPEHUI,
HCCJICIOBAHUS 3aBUCUMOCTEH
(bU3UYECKUX BEJIMUUH U OIBITOB TIO
MIPOBEPKE MPEIIOKEHHON TUITOTE3bI
MIpY U3YYEHUH SIBIICHUU MPEITIOMIICHUS
CBETa Ha TPaHMUIIE pa3jielia IByX Cpell,
MPEJIOMIICHHS CBETA B cOOMparonieit u
pacceuBaroleil JMH3ax, BOJTHOBBIX
CBOMCTB CBeETa.

HaOmroieHre  MOJIHOTO  BHYTPEHHETO
OTpaXEHUsI, U3YUYECHUE MOJICTN




CBETA U COOTHOIIEHUE JUTMH BOJH MpU
epexo/ie MOHOXPOMAaTHYECKOTO CBETa
yepes rpaHully paszena AByX
ONTUYECKUX CPeI.

Xonx nyuen B npusMe. [{ucnepens cera.
CnoxHbIi cocTaB Oenoro cBera. L{BerT.
[lTonHoe BHyTpeHHEE OTpakKeHHE.
[IpenenbHbIi yIoJ IIOJIHOTO
BHYTPEHHETO OTPa’KCHUSI.
Coluparoire u paccerBarOIINE JIMH3HI.
Tonkast mua3a. GOKYyCHOE PaCCTOSTHUE U
ONTUYECKAs CHJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUS
TOHKOM cheprUIeCcKOi TUH3HI OT €€
r€OMETPUU U OTHOCUTEIIHLHOTO
MoKa3aTess MPeJIoMIICHUS.

dopMyJia TOHKOW JIUH3BI. Y BEJIWYECHUE,
JTaBaeMoO€ JTUH30M.

XoJ ay4a, TpOIIEAIEro JIUH3Y MO
MPOM3BOJIBHBIM YTJIOM K €€ TJIaBHOU
ontruueckou ocu. [loctpoenue
M300paKEeHUI TOUYKU U OTPE3Ka MPSIMOU B
coOMpAIOIUX U PACCEUBAIOIINX JTUH3AX U
UX CUCTEMAX.

CBETOBO/IA.
[Tony4yenue n300paxxeHusi B CUCTEME
U3 IJIOCKOTO 3€pKajia U JIMH3BI, B
CUCTEME U3 JIBYX JIUH3.
KoHcTpynpoBaHue TEIECKOMTUIECKUX
CUCTEM.

W3yuyenue noaspusamnuu CBeTa,
OTPaXEHHOI'O OT ITIOBEPXHOCTHU
TUDJICKTPHUKA, U3YICHUE
UHTEPPEPCHIINHN JTa3ePHOTO H3IIYICHUS
Ha JBYX IICIISIX.

[TorydyeHune ciekTpa U3 IydeHUs
CBETOIMO/IA TIPU TTOMOIIA
mudpakiMoHHOM peméTku. Pemenue
pacu€THBIX 3a7a4 C SBHO 3aJIaHHON U
HESIBHO 33JIaHHOM (hHU3UYECKOM
MOJIEJIBIO

C MCTIOJB30BAHNEM OCHOBHBIX 3aKOHOB H
dbopmyn o Teme «OnTukay. Pemenne
KaueCTBEHHBIX 3a71a4, TPEOYIOMUX
MPUMEHEHUS 3HAHUIA TI0 TEME
«OnTukay.




Onrtuueckue nmpubopsl. Pazpemaronias
crocoOHOCTh. ['11a3 Kak onTuyeckas
cCUCTEMA.

[TocTpoenue u pacu€t n300pakeHUH,
CO3/]aBAEMBIX IIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH301.

Onpenenenue yciaoBUH MPUMEHHUMOCTH
MOJIEJIM TOHKOM JIMH3bI; TPAHUI]




[Ipenensl npuMeHUMOCTH
F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. aTepdepenims
cBeTa. KorepeHTHbIC HCTOYHUKH.
YcnoBus HaOMOIEHUSI MAKCUMYMOB U
MUHUMYMOB B UHTEPHEPEHIITMOHHON
KapTHHE OT JIBYX KOTE€PEHTHBIX
HCTOYHUKOB. [IpuMepsl Kjaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuus cera. {udpakunonnas
pemérka. Y clioBue HaOIIOACHUS
TJIABHBIX MAKCHMYMOB TIPH TaJICHUU
MOHOXpPOMAaTHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.
[Tonsipu3zarus cBeta. TexHuueckne
yCTPOMCTBA U TEXHOJIOTUUYECKUE
MPOLECCHI: OUKH, JyTa, IEPUCKOTI,
¢doToanmapaT, MUKPOCKOII,
[IPOEKLMOHHBIN anapar,
MPOCBETIICHUE ONTHUKH, BOJIOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA

HpHMBHHMDCTHIEOMBTqueCKOﬁ
OIITHUKH.

OOBbsicHeHnEe 0COOEHHOCTEN MPOTEKAHUS
ONTUYECKUX SABJICHUI: UHTEP(EPEHIINH,
Tudpakiuu, TUCIEPCUH, TIOTHOTO
BHYTPEHHETO OTPAKECHMUS.

OOBbsicHeHHE YCTpPOWCTBA W MPUHLIUIA
JNEUCTBUSA OYKOB, JYIBI, IIEPUCKOIIA,
dboToanmnapara,
IIPOCKLIMOHHOIO anapara,
TU(GPaKIIMOHHON peIETKHU, BOJOKOHHOU

MHUKPOCKOIIa,

OIITHUKH.

OOBbsicHEeHUE MPOCBETICHUS ONTUKH.
Pabota B rpynnax npu o0Cy:xJ1IeHUU
BOIIPOCOB MEXITPEJAMETHOIO XapaKTepa
(manpumep, no teme «CBETOBbBIE
SBJICHUSI B IPUPOJIEN)

Hroro no pazneny
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Pa3znen 3. OcHOBBI cieniHaJIbHOM TEOPHHU OTHOCHTEIbHOCTH (Hajee - CTO)




3.1

OCHOBBI
CIEIHUAIBHOW TEOpUU
OTHOCUTEIBHOCTH

I'paHuIel NPUMEHUMOCTH KJIIACCUYECKON
MexaHuKU. [locTynarsl cienuanbHON
TEOPUH OTHOCHUTEIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOU

[IpoBenenre KOCBEHHBIX U3MEPEHUMN
UMITYJIbCA W SHEPTHH PESITUBUCTCKIX
gacTull (1o ¢poTorpadusM TpeKoB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM

YcioBue NpUYUHHOCTH.

3ameJIeHHe BPEMEHHU U COKpaIlleHHUE
JUTUHBI.
DHEPrust U UMITYJIbC PEIATUBUCTCKON

YACTUIIBL.

PEISATUBUCTCKON YaCTHUIIBI. DHEPTHUS
MOKOSI.

TexHuueckue YCTpPOMCTBA
TEXHOJIOTUYECKHE MPOIIECCHI:

3apPsAKCHHBIX YaCTHUIT

untepBai. [IpeobpazoBanus Jlopenia.

OTHOCHUTEIILHOCTD OIHOBPEMCHHOCTH.

CBs13b MacChl C YHEPTUEH U UMITYJIHCOM

CITyTHUKOBBIE NMPUEMHHUKH, YCKOPHUTEIU

noJie).

AHanu3 u onucanue GU3NIECKUX
SABJICHUM C UCIIOJIb30BAHUEM
MOCTYJIATOB CHEUAIbHON TEOPUHU
oTHOcuTEeNbHOCTU. OOBsICHEHNE
MPUHIINAIA TEUCTBUS CITYTHUKOBBIX
MIPUEMHUKOB, YCKOPUTETIEH
3apSKEHHBIX YaCTHIL

Hroro no pazneny

Paznen 4. KBanToBasi pusmnka




4.1

KopnyckynsspHOBOJIHOBOM
Iyanu3M

15

PaBHOBeCcHOE TemIoBOE H3JIYYCHHUC

(u3mydeHue abCoOIIOTHO YEPHOTO TEIA).

3akoH cMmemnenus Buna. 'nmoresa
IImanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®orordpdext. OnbiThl A.I'. Cronerosa.

3akonbl poTodddexra. YpaBHeHHE
DiinireitHa ais porosrddekra.
«Kpacnas rpanuna» pororddekra.
JaBneHue cBeTa (B 4aCTHOCTH,
JTaBJICHUE CBETa Ha aOCOIIOTHO

[IpoBenieHrEe KOCBEHHBIX U3MEPEHHH,
WCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3UYECKUMU BEJIMUYMHAMH TIPH
u3ydeHuu sBieHus hotodrddexra.
OmnpeneneHue aOCONIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEMN
u3MepeHui pU3nUeCcKuX BEITUYHUH.
OueHka rpaHuil IOrPEITHOCTEH.
Pemenue pacu€THbIX 3a71a4 C IBHO
3aJaHHOM 1 HESIBHO 3aJIJaHHOU
(bU3UIECKON MOJIETIBIO




MOTJIOUIAOIIYIO0 U a0COTIOTHO
OTPAKAOUIYIO TOBEPXHOCTH). OTBITHI
I1.H. JIeGenesa.

BoanoBrsle cBolicTBa yacTull. BojHbl e
bpouna. nuna BonHbl e bpoins u
pazmepbl obnactu JIOKaIu3aIuu
JIBIKYLIEHCSA YAaCTHULIBIL.
KopnyckynsspHO-BOJIHOBOM Jyanu3M.

Hudpakuus 3J€KTPOHOB HA KpHUCTAJLIaX.

Crenuguka n3mMepeHuil B MUKPOMUDPE.
CooTHOIIEHUS HEOTIPEAETEHHOCTEN
I'eitzendepra.

TexHnueckue YCTPOWCTBA u
TEXHOJIOTHYECKHE MIPOLECCHI:
CIIEKTPOMETD, dboTO3IIeMEHT,

(GoTOIATYHK, TYHHEIBHBI MHKPOCKOIL,
COJIHEUHas OaTapesi, CBETOIUO

C MCMOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
¢dopmyi o Teme «KBaHTOBBIE SIBIECHUSY.
Pemenue KkauecTBEHHBIX 3a/1a4,
TpeOyIOIMX NPUMEHEHUS 3HaHUN 110
TeMe «KBaHTOBBIE SBJICHUS.
Omnpenenenue ycioBUid IPUMEHUMOCTH
KBAHTOBOU MOJIE/IN CBeTa. AHAIIN3
KBaHTOBBIX IIPOLIECCOB C
VICII0JIb30BAaHUEM YPaBHEHUS
OuiHmTenHa 1a Gporoaddekra,
MPUHIIMIIA COOTHOIIEHUH
HeonpenenéHHoctu ['eitzendepra.
OObsicHeHNE TPUHIUIIA IEUCTBUS
CHeKTpoMeTpa, GOTOIIEMEHTA,
(dboToaTUNKA, TYHHETBHOTO
MHUKpPOCKOIIa, COJTHEUHOI OaTapeu,
CBETOAMOA.

Ucnonb3oBanue |IT-rexHomoruii mnpu
pabote C JOTIOJIHUTEIBHBIMU
UCTOYHUKAMU HH(QOpPMAIMH 0 TEME,
UX KPHUTHYECKMM aHajau3 M OLEHKa
JIOCTOBEPHOCTH

4.2

dusuka aroma

OnbITHl 10 MCCICAOBAHUIO CTPOCHUS
atroma. [lmanerapHas Monenb aroma
Pezepdopna.

OHp@I{CJ’ICHH@ AJIMHBI BOJIHEBI JIA3CPHOTO
H3JIYUYCHU.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.




IToctynarsl bopa. U3nyuenue u

HccnenoBanue cCieKTpa pa3pekeHHOTO

orJIoNIeHne (POTOHOB IPH MEPEX0JIe
aToMa C OJIHOTO YPOBHS SHEPTUHU Ha
JIPYTOM.

Bujsl ciektpoB. CrieKTp ypOBHEH
SHEpPryuM aToma BOJIOpoa.
CHoHTaHHOE U BBIHYKJICHHOE
n3nyuyeHue cera. Jlazep. Texuuueckue
YCTPOMCTBA U TEXHOJIOTUYECKUE
IPOIIECCHI: CIIEKTPAJIbHBIN aHAJN3

(cnekTpockon), Ja3ep, KBAaHTOBBIN
KOMIIBIOTED

aTOMapHOT0 BOJOpPOAAa U HU3MEPEHHUE
noctosiHHoM Punbepra.

N3yyeHue ycTponcTBa U ICHCTBUS
CUETUMKA HOHU3UPYIOUIUX YACTHII.
Onpenenenue ycaoBUl IPUMEHUMOCTH
Mozenu atoma Pesepdopa.
OOBbsicHeHNE PUHITUIIA IEUCTBUS
CIEKTPOCKOIa, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEpA.

AHanu3 KBaHTOBBIX MPOIIECCOB Ha

OCHOBE IIEPBOT0 U BTOPOIO
1ocrynaros bopa




4.3

dus3nka aTOMHOI'O
anpa u
AJIEMEHTAPHBIX
YaCTHIL

Hyxnonnas monens siapa ['eitzenbepra—
NBanenko. 3apsan sapa. MaccoBoe
yucio sapa. M3oTonsl.
PanmnoakTuBHOCTH. Allbha-pacma.
DJIEKTPOHHBIA U MIO3UTPOHHBIN
Oerapacnaj. ['aMMa-uziydeHue.

3aKOH paJuoOaKTUBHOIO pacraja.
PaanoakTuBHbIE U30TOIBI B IPUPOJE.
CBoiiCTBa HOHU3UPYIOLIETO U3TYUCHHUS.
Bimsinue pagnoakTHBHOCTH Ha KUBbIE
opranusmbl. EcrecTBeHHbIN (PoH
u3nydenus. /lozumerpus.

DHeprus CBs3M HYKJIIOHOB B SIApE.
SAnepusie cuibl. Jlepext macce sapa.
SnepHble peakuuu. Jlenenue U CUHTE3

[IpoBeneHne n3mMepeHuin
paanoakTUBHOTO (poHA ¢
UCIIOJIb30BaHUEM JIO3UMETPA U
UCCIIEJOBAaHUE TPEKOB YacTull (1o
roToBbIM (oTorpadusm). Mzyuenue
MOTJIONIEHUs 0eTa-4yacTuil

ATFIOMUHUEM.

Onpenenenue yclIOBUA NTPUMEHUMOCTH
MOJIeJId aTOMHOTO Si/Ipa.

AHaJIN3 ¥ OIIUCAHUE AIEPHBIX PEAKIIAN
C UCIIOJIb30BAHUEM MTOHATHI MacCOBOE
YUCJIO U 3apsf sapa, SHEPTUs CBA3U
A1pa, 3aKOHOB COXPaHECHU 3apsja,
MacCOBOT'0 YHCJIA U DHEPTUU B AIEPHBIX
peaKIuAxX, 3aKOHa PaIMOAKTUBHOTO




anep. Snepusie peaktopsl. [Ipodiembl
YIIPABIIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
DKOJOTUYECKHUE ACTIEKThl PA3BUTHS
SIEPHON YHEPIETUKMU.

Mertonbl perucrpanuu U HUCCIEHOBAHUS
AJIEMEHTAPHBIX YACTULL.
@yHIaMEeHTaJIbHbIE B3aUMOICHCTBHS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenrie o CTaHIAPTHON MOJIEIIH.
KBapk-rimrooHHas MOJIE€NIb AIPOHOB.
®u3suka 3a npeaenamu CTaHIapTHOU
Moaenu. TémHas MaTepusi U TEMHAs
DHEPIusl.

EnunctBO pusnueckoit kKapTUHBI MUPA.
TexHuueckne ycTpoucTBa U
TEXHOJIOTUYECKHUE TIPOLIECCHI: T03UMETD,
KaMepa Bunbcona, sepHbIid peakTop,
TEPMOSIIEPHBIN PEAKTOP, ATOMHAs
60M0a, MarHUTHO-PE30HAHCHAs
Tomorpadus

pacnaja.

OObsicHeHNE TPUHIUIIA IEUCTBUS
JO3UMETpa, Kamephl BunbcoHa,
SJIEPHOTO peaKkTopa, TEPMOSIIEPHOTO
peakTopa, aTOMHON OOMOBI,
MarHUTHOPE30HAHCHOM ToMorpaduu.
AHanu3 1 OIleHKa BIUSHUS
PaIMoOaKTUBHOCTH Ha YKHUBBIC
OpPTraHU3MBbI, a TAaK)KE MOCIEACTBUM
Pa3BUTHSA SIICPHON SHEPTETUKH C
MO3UIIMHN DKOJIOTHUECKON
0€30MacHOCTH; MPEJICTABICHUN O
palMOHAILHOM MPUPOAOTIOIB30BaHUU
(B mporiecce moAroTOBKH COOOICHU,
BBITIOJTHEHUS TPYNIOBBIX MPOEKTOB)

Uroro no pazneny
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Pa3zpges S. DiieMeHTHI ACTPOHOMUM U aCTPOGU3MKH

5.1 DJIeMEHTBI
aCTPOHOMHH U
acTpopu3NKU

12

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe U MUPOBO33PEHUYECKOE
3HaueHHe acTpoHoOMuUU. [IpuMeHuMOCTh
3aKOHOB (PU3UKU 1Sl OOBACHEHUS

Habmronenue 38E31H0r0 HEOA
HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
IIPUJIOKEHUH JJIs1 ONIPEIETICHUS







IPUPOJIbI KOCMUYECKUX OOBEKTOB.
MeTtoabl aCTPOHOMUYECKUX
uccinenoBannii. CoBpeMeHHbIE
ONTHUYECKHE TEJIECKOIIBI,
pPaANOTENECKOIbI, BHEATMOC(EpHas
aACTPOHOMMUSL.

Bun 3Bé3nHoro Heba. Co3Be3nusl, SpKUe
3BE3/Ibl, IJIAHETHI, UX BUANUMOE
JBUKEHUE.

CoyHeuHast cucreMa.
Connue. ConHeuHass aKTUBHOCTD.

Ncrounnk 3Heprun ConHua v 3BE37.
3BE3/bI, X OCHOBHBIE XaPAKTEPUCTUKH.
Jlnarpamma «CHeKTpaJIbHbINA KJIacC —
CBETUMOCTB». 3BE3/1bI INIABHOM
ITOCJIEA0BATENBHOCTH. 3ABUCUMOCTD
«Macca — CBETUMOCTbY JUIA 3BE3]
IJIABHOM ITOCJIEI0BATENBHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE NPEJICTABICHUS O
IIPOUCXOXKIACHUH U 3Borouu CoJIHIA U
3BE3/. DTallbl )KU3HU 3BE31. MieuHbIi
IlyTe — Hama ["amakTuka. [lonoxenne n
nerxenue Connna B ['anaktuke. Turbl
TaJIAKTUK. PaguorajakTuky 1 KBa3apsl.
YéEpHble AbIpBI B iApax TAIAKTUK.

TI0JIOKEHUS HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOro MoyIapus u
APKUE 3BE3/BL.

HaoGmronenue B Teneckorn JIyHsl, miaHer,
TYMaHHOCTEW W 3BE3IHBIX CKOIUICHUM.
Yyactue B TUCKYCCHH O POJIU
aCTPOHOMMH B COBPEMEHHOU KapTHUHE
MHPA, B TPAKTUUECKON NEATEIBHOCTH
YyeJIOBeKa U JaJbHEHIIeM
HAayYHOTEXHUYECKOM PA3BUTHUH.
[Toaroroska cooOIIEHHNI O METOAAX
MOJTy4YE€HUS HAYYHBIX ACTPOHOMUYECKUX
3HAHUM, OTKPBITUAX B COBPEMEHHOM
aCTPOHOMUM.

[IprumMeHeHne OCHOBOIOJIAralOIIUX
ACTPOHOMHMYECKHUX MOHSTHUM, 3aKOHOB U
TEOPHUH ISl aHAIM3a U OOBSICHCHHS
(U3UYICCKHX MPOIECCOB, MTPOUCKOISIIHNX
B 3BE€3/1aX, B 3BE3/IHBIX CUCTEMAX, B
MEKTaJaKTUYECKOMN Cpelie, IBUKEHUS
HEOECHBIX TEJ, YBOIIOIMU 3BE3] U
Bcenennoin




Bcenennas. Pacmupenue BeeneHHo.
3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonbiioro B3peia. PenmkroBoe
U3ITy4YEHHE.
Macumrabnas ctpykrypa BeeneHHOM.
Meraranakrtuka.
Hepeménnsie mpoOiaemMbl aCTPOHOMUU
Hroro no pazneny 12
Pa3zges 6. ®usnyecKuil NPaKTHKYM
6.1 PuznuecKuit 16 CrniocoObl n3MepeHus: GU3nIECKux [IpoBeneHNE KOCBEHHBIX U3MEPEHU,
MPaKTUKYM BEJIMYUH C UCIIOJIB30BAaHUEM aHAJIOTOBBIX | HCCJIEIOBAHUMN 3aBUCUMOCTEH
1 1IU(POBBIX U3MEPUTETHHBIX TPUOOPOB | PU3MUECKUX BEITWYNH, POBEPKA
Y KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM. | IPEAJIOAKEHHBIX TUINOTE3 (BHIOOD U3
AOGCOIIOTHBIC U OTHOCUTEIHHBIC paboT, OMMCAHHBIX B TEMATUYECKUX
MOTPENTHOCTH U3MEPECHHUMN PU3NUECKUX | pasneniaX «YdUeHUIECKUH IKCIIEPUMEHT,
BenrnuuH. OlLIEHKa IPaHuIl TOTPEIIHOCTEH | TabopaTOpHbBIE PabOThHI, TPAKTHUKYM))
Wroro no pazneny 16

Pasznen 7. O6o01maomee NoBTOpeHue




7.1 CucremaTuzaius u 15 O06001IeHre U CHCTeMAaTH3aIUs CONeP KAHUS VYyacTue B JUCKYCCHUU O pOJIH (PUBUKHU U
0600I1IeHIEe paszenoB Kypca ACTPOHOMHMH B Pa3IMYHBIX cepax
IPEAMETHOTO «Mexanuka», «MonekysspHas QU3nKa 1 }Ieﬂ"(l;eHI)HOSTI/I 1CI0BCKA. HOHFOTVOBKa
COIepIKAHIT 1 OIIBIT TEpMOIMHAMUKAY, COOOIIEHUH 0 MeCTe (PU3NIECKOU KapTI/IHI{

«DnekTpoauHaMukay, «Konebanus u Bondp, | MAPa B PAILy COBPEMCHHBIX TIPCACTABICHAN O
):[GSITCJIBH(?.CTI/I, «OCHOBBI CIIELIMATIBHON TEOPHU pupone.
NPHOOPETEHHOTO TPH OTHOCHUTEILHOCTHY, «KBaHTOBas
W3YUYEHUH Kypca
CI)I/ISI/IKI/I 10-11 buzuka», «IEeMEHTHI aCTPOHOMUU U Bremonnenne Y4IEOHBIX 3aaHuH,
KJIACCOB aCT];)O(l)I/ISI/IKI/I». ACMOHCTPUPYIOIIHUX OCBOCHHUEC OCHOBHBIX
Poutb PM3MKK M ACTPOHOMHUH B MOHATHUH, (PU3MYCCKUX BEIIMYMH U 3aKOHOB
9KOHOMHYECKOM, TEXHOJIOTHISCKOM, Kypca Qpusnku
COILIMAIILHOM ¥ DTHYECKOH chepax 10-11 xnaccos
JCATEIILHOCTH YEJIOBEKA, POJIb U MECTO (DU3MKHU
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOMH
KapTUHE MHpa, 3HAYCHUE OMHUCATEIBHOM,
CHUCTEeMaTH3UPYIOIICH, 00BACHUTESIILHON U
MIPOTHOCTUYECKON QyHKIUH pusnueckon
TEOPHH, POJIb (PU3NICCKON TCOPUH B
(GbOopMHUPOBAHUY TIPEICTABICHUHN O (PU3UUCCKOM
KapTHHE MHpa, MECTO (PU3UUECKOI KapTHHBI
MUpa B 00IIEM Py COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX MPEICTaBICHUI O
IPUPOJIC

Hroro no pazneny 15

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10O ITPOTPAMME
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