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®denepanbHas paboyas mporpamMma mo yuyeOHoMy mpenmery «Dusmkay (6a30BbIi
ypoBeHB) (mpeameTHass o0jacTh «EcTecTBeHHO-HAy4YHBIE TIPEIMETHI») BKIFOYACT
MOSICHUTENBHYIO 3alHCKy, COJEPKaHNEOO0yICHHUSI, INIAHUPYEMbICPE3YIbTaTHIOCBOCHUS
IPOrpaMMBI 10 PU3UKE, TEMATHUECKOE ITAHUPOBAHUE.

[TosicauTenpHasT 3amucka OTpakaeT oOIIMe e W 3aJayd M3ydeHus (Qu3ukwy,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX TPEANOCHUIOK K €ro H3YYeHHUIO0 OO0yJaronIuMucs,
MECTO BCTPYKTYpey4eOHOTOMIIaHa,aTaKkKeTOAX0IBIKOTOOpYCOIepKaHus, K
OTIPEICTICHUIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conmepxanne OOy4YeHHS PACKpBIBAET COJEp)KAaTeIbHBIC JIMHHH, KOTOPHIC
npeIaraloTcs Ui 00s3aTEIBHOTO M3YYCHHUs B KaKIOM KJIacce Ha YPOBHE CPEIHErO
o0O1mero oOpa3oBaHwms.

[InanupyeMble pe3yabTaThl OCBOCHHUS TPOTpaMMbl 10 (DHU3UKE BKIFOYAIOT
JUYHOCTHBIE, METalpeAMETHBIE PE3yJIbTaThl 3a BECh NEPHUO]] OOy4YeHHsS Ha YPOBHE
CpelHero oOmero o0pa3oBaHUs,aTAKKEIIPEAMETHBIE TOCTIKEHHUSIO0YYAroIerocs: 3a
KaXJIbIH T0J1 00yUeHHUS.

MNOACHUTEJIBHASA3SAIIMCKA

[Tporpammanodu3rnke6a30BOroypoBHSIHAYPOBHECPEIHETO00IIET000pa30BaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TPeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarenbHOM Tporpammel, npencraieHHbix B GI'OC COO, a takxke ¢ ydé€Tom
benepanpHONpaboUEeUIIPOrPaMMBIBOCIIUTAHUSUKOHIICITUUTIPETIOaBAHUYYEOHOTO
npenmetra «Duszuka» B oOpaszoBarenbHbIX opranuzanusx Poccuiickoit deneparuu,
peanu3yronMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConeprxaHuenporpaMMbIIoPpU3NKeHAPaBIeHOHAQOPMUPOBAHUEECTECTBEHHO -
Hay4YHOM KapTHUHBI mupaoOy4aromumxcs 1 0—1 1 knaccoBnproOyueHnnnx pusuke
Ha0a30BOMYpPOBHEHA0CHOBECUCTEMHO-/IesITeNIbHOCTHOTOnoAXxoAa. I [porpamMmmano gusuke
cootBeTcTBYeT TpeboBaHusiM OI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, TTPEAMETHBIM
U MeETalpeAMETHBIM pe3yJbTaTaM OOy4YeHHs, a TaKXKe YYUTHIBAET HEOOXOJAMMOCTH
peanu3aiu MEXMNPEIMETHBIX CBA3ed (PU3MKH C €CTECTBEHHO- HAYYHBIMU Y4E€OHBIMU
npeaMeTamMu. B Hell ompenenstoTcs OCHOBHBIE 1M W3Y4YeHUs (PU3MKU Ha YpOBHE
CpelHero o01ero oOpa3oBaHUs, MIIAHUPYEMbIE PE3YJbTATHl OCBOCHHS Kypca (U3HKU:
JUYHOCTHBIE, METaNpeIMETHBIC, MPEMETHBIC (Ha 0a30BOM yPOBHE).

[Iporpammanopu3nKeBKIIOYAET:

MJIAaHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (U3WKKM Ha 0A30BOM YPOBHE, B TOM
YHUCJIe MPEMETHBIC PE3YIbTaThI 10 TOAaM O0yUCHHS,

coziepkaHueydeoHoronpeaMeTa« Ou3nKa»noro1aMmo0yyeHusl.

[Iporpammanopu3nkeMoKeTOBI TEUCIIONB30BAHAYUUTEIIIMUKAKOCHOBA
JuisicocTaBieHusicBonxpadbouuxnporpamm. [ IpupazpaborkepadoueinporpaMmbl



B TEMAaTHYECKOM IUIAHUPOBAHUU JOJIKHBI ObITh YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
ANIEKTPOHHBIX (UHU(POBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOUIMXCA y4eOHO-
METOAMYCCKIMUMAaTEpHATaMI(MYIbTUMEIUHHBICTIPOTPAMMBI,YJICKTPOHHBICYYCOHUKHA |
3aJaYHUKH, OJJICKTPOHHBIE OWMOJMOTEKH, BHUPTyaJdbHBIC JaOOpPATOPUU, WIPOBBIC
IpOrpaMMbl, KOJUJIEKIUMH HHUQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEANTU3YIOIIUMU
TUAAKTHYECKUE BO3MOXKHOCTH HWH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
COJIep>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BAHMH.

[Iporpamma 1o (pu3uke HE CKOBBIBACT TBOPUYCCKYIO WHHIIMATHBY YYHTEICH U
MPEIOCTABISCTBO3MOKHOCTHIUIAPCAUTN3ALUUPA3INYHBIX ~ METOJIMUYECKUX  TOJXOJIOBK
opraHu3anuu oO0ydeHHsl (U3WKE TPH YCIOBHUHM COXpaHEHHUS 005S3aTeIbHON YacTu
COJZIEpKaHMs Kypca.

du3nka Kak Hayka 0 HanOoJyiee OOIMX 3aKOHAX MPUPOJIBI, BBICTYIMAsl B KauyeCTBE
y4eOHOTOIpeAMETABIIKOJIE,BHOCUTCYIIECTBEHHBIMBKIIAIBCUCTEMY3HAHHI
obokpyxatomemmupe. [LHIkonpHBIITKYpCHU3NKU—CUCTEMOOOPA3YIOIIUM JI11€CTECTBEHHO-
HAyYHBIXYYEOHBIXITPEIMETOB,TOCKOIbKY(HU3NIECKUE3aKOHBLIEKAT B OCHOBE MTPOIIECCOB
U SIBJICHUH, M3y4aeMbIX XUMHUEH, OroJiorueit, puznueckoit reorpadueiit u acTpoOHOMHEH.
Hcnonb3oBanne M aKTUBHOE MPUMEHEHHE GU3UUECKUX 3HAHUM ONpeNIeNsieT XapakTep u
pa3BUTHE pPa3zHO00pa3HBIX TEXHOJIOTUH B chepe
DHEPrEeTUKU,TPAHCIIOPTA,0CBOCHUAKOCMOCA, 10Ty YEHUSIHOBBIXMATEPHAIIOB
C3aJJaHHBIMUCBONCTBAMUUIPYTUX. M3ydeHne pU3UKMBHOCUTOCHOBHOMBKIIAIBGOPMUPOB
aHUEECTECTBEHHO-HAYYHONKAPTUHBIMUPAOOYUAIOIIUXCS, B(hopMUpOBaHUEYMEHHMI
MPUMEHSATHHAYYHBIA METO/I O3HAHUSI IPU BHITIOJIHEHUH UMH YY€OHBIX HCCIIEIOBAaHUM.

BocHoBykypcahu3uKuuisi YpOBHSL CPEIHEr000IIEeroo0pa3oBaHusl IMOJIO0XKEH Psif
UJIeH, KOTOPBIE MOKHO PACCMaTPUBATh KaK MPUHIIUIBI €TO MOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJEPXUT MaTepuan U3 BCEX paslenoB (U3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B coorBeTcTBUM C HEW MaTepHall Kypca GU3NKU 00beTUHEH
BOKpYr (¢usnueckux Teopui. Bemymum B kypce sBusercs (GOpMHpOBaHUE
IIPEJICTABJICHUMN O CTPYKTYPHBIX YPOBHSX MAaT€PUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzauus nOpeanojiaraeT  MCHOJIb30BaHUE
T'YMaHHUTAPHOTO MOTEHIMaIa (PU3NIECKON HAYKU, OCMBICIICHHE CBSA3U Pa3BUTHS (PU3UKH
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
HKOJIOTUYECKUMHU MTPOOTIEMaAMHU.

Hoeanpuknaonotinanpasnrennocmu KypcpunkurpeanonaracT3HakoOMCTBO
CHIMPOKUMKPYTOMTEXHUUECKUXUTEXHOJIOTMUECKUXITPUIIOKCHUNN3YUEHHBIXTCOPUA U
3aKOHOB.

Hoesskonoeuzayuu  peann3yeTcarnocpeCTBOMBBEACHUSIIIEMEHTOBCOACPKAHUS,
MOCBAMIEHHBIXIKOJIOTHIECKUMITPOOIEMaMCOBPEMEHHOCTH, KOTOPHICCBS3aHbI c
pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXICHHS MpoOJeM palroHaIBLHOTO
MIPUPOOTIOIH30BAHUS U SKOJIOTUYECKON O€30TTaCHOCTH.



Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3HKH Ha YpOBHE CpEAHEro oOIIero
00pa3oBaHUSSIBISAIOTCAPU3NYECKUETEOPUH(POPMUPOBAHUETIPEICTABICHUNA O CTPYKTYpE
MOCTpOeHUsT (PU3UIECKON TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB WM MPHUHITUIIOB B
COBPEMCHHBIX TMPEACTABICHUSIX O TPHPOJAE, TPAHUIAX MPUMEHUMOCTH TEOPHM, IS
OIMKMCAHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOX0/] B Kypce (PU3MKH peaqu3yercs MpexJe BCETo
3a CUET OpPraHU3alMUIKCIICPUMEHTANBHONACITENIbHOCTU o0yyatomuxcs. s 6azoBoro
YPOBHSIKYpCaPpU3UKN—3TOUCIIOIH30BAHUECUCTEMBIYPOHTATLHBIXKPATKOBPEMEHHBIX
HKCIIEPUMEHTOBUIA00PATOPHBIXPAOOT,KOTOPHIEBIIPOTpaMMENOhU3NKE00bETUHEHbI
BOOIIMI CIHCOK YYCHHUYECKUXIPAKTUUECKUXPAOOT.BhiieneHneBykazaHHOMIIEpEUHE
7a00paTopHbIX pPabOT, MPOBOAUMBIX JUISI KOHTPOJS U OLEHKHU, OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTeNIbHOTO IMpoliecca UCXOAs U3 OCOOEHHOCTEH TUIAHUPOBAHUS U
ocHanleHusi kabunera gusuku. [lpu »ToM obecrieunBaeTcs OBIageHUE 00YIAIOUTIMUCS
YMEHUSIMH ~ TIPOBOJUTH KOCBEHHBIE W3MEPEHHUS, HCCIENOBAaHUS 3aBHCHUMOCTEH
(bU3MYEeCKUX BEJIMYMH U TTOCTAHOBKYOIIBITOB 10 MTPOBEPKE MPE/IOKEHHBIX THIIOTE3.

Bonpioe BHUMaHWE yACNSETCS PEIICHUI0 PAcuETHBIX HKadecTBEHHBbIX3amad.llpu
TOM IS PACcUETHBIX 3a7ad MPUOPUTETOM SIBIAIOTCSA 3aJadyd C SBHO 3aJaHHOM
GU3MYECKOW  MOJENbIO, TO3BOJSIONMIME TMPUMEHATh  HM3yYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTrO0 pasjielia Kypca, TaK U MHTErpUpys 3HAHUS U3 Pa3HbIX
paznenoB. JJis Ka4yeCTBEHHBIX 3aj7[a4 MPUOPUTETOM SIBISIOTCA 3aJaHUsl Ha OOBSICHEHUE
poTeKaHusl (GU3MYECKUX SBICHUA W TMPOIIECCOB B OKPYKAIOIICH JKU3HH, TPEOyromme
BbIOOpa (PM3UYECKOM MOJIEIH JIJISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO k maTepHabHO-TEXHUYECKOMY
o0ecreueHn0y4eOHOoronpoIeccadazoBblilypoBeHbKYpcahU3NKUHAYPOBHECPETHETO
o01ero o0pa3oBaHMs JOJDKEH M3Y4aThCs B yCIOBHUSAX MPEIMETHOTO KabuHeTa (pU3uKu
WIM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukina. B kabuHnere GU3MKU TOMKHO OBITH HEOOXOUMOE JTabopaTOpHOE 000pPYAOBaHUE
JUTSL BBITIOJTHCHHS YKa3aHHBIX B IporpamMme 1o (U3UKE YUYCHHUYECKHX MPAKTHYCCKUX
paboT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMOHCTpanoHHOE 000pya0oBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHHAMAJIbHONJ0CTaTOYHOCTUHOOECTICUNBACTIIOCTAHOBKYIICPEYNCIICHHBIX B MPOTPaMMe
no (U3MKE KITIOYEBBIX JEMOHCTpAlMN Il MCCIEIOBAaHUS M3y4aeMbIX SIBICHUU H
MPOIIECCOB, OMMHUPUYECKHX ©  (YHAAMCHTAIBHBIX 3aKOHOB, WX TEXHHUYECKHUX
IIPUMEHEHU .

JlabopatopHoe o0OOpyJIOBaHME IS  YYECHHYECKUX  MPAKTUYECKUX  padoT
dbopMupyeTcsi B BUIe TEMATHUECKUX KOMILJICKTOB U 00ECTICUNBAETCSA B pacdéTe OJTHOTO
KOMILJIEKTa Ha JIByX OOydYaromuxcsi. TeMaThudecKkre KOMIUIEKTHl JIabopaTOpHOTO
000pYI0BaHUATOKHBIOBITEIIOCTPOSCHBIHAKOMILUICKCHOMHUCIIOb30BAaHUUAHATIOTOBBIX 1
U(POBBIX TMPUOOPOB, a TaKKE KOMIBIOTEPHBIX HW3MEPUTEIBHBIX CHUCTEM B BHIIE
nM(pOBBIX JabopaTOpuil.

OCHOBHBIMH TI€TISIMU U3Y4YeHUS (GU3HKKA B OOIIEM O0Opa30BaHUM SBJISIFOTCS:

(dbopMHUpPOBaHUENHTEPECAUCTPEMIICHUSIO0YUAIOIIUX CAKHAYYHOMYHU3YYEHHUIO
PUPOBL, PA3BUTHEHX UHTEUICKTY ATbHBIXHTBOPYECKHUX CITOCOOHOCTEH;



pa3BUTHE NPEIACTABICHUH O HAay4YHOM METOJAE II03HAHUSA M (OpMUPOBaHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHHS K OKPYXKAIOIUM SIBJICHUSM;

(opMUpOBaHHE HAYYHOI'O MHUPOBO33pPEHHUS KaK pe3ylbTara H3y4eHUs OCHOB
CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHe yMEHUI OOBSACHATH SIBICHUS C HCHOJIb30BAaHUEM (DU3HUECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

dopMupoBaHrue TMpeACTaBICHUH O ponu (U3MKKM Ui pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI.

JlocTmkeHneaTuxieneiiooecneunBaeTCApeieHuEMCIIEyIOINX3aad B [IPOLIecce
U3y4YeHUS Kypca (U3UKU Ha YPOBHE CPETHETO 001Iero 0Opa3oBaHus:

OpUOOpEeTEeHNE CUCTEMBI 3HAHMM 00 OOHIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUSX, BKIIOYAs MEXAHUKY, MOJIEKYJSPHYIO (U3HKY, DJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI ACTPOPU3UKHY;

(opMHpOBaHHWE YMEHHI NPUMEHATh TEOPETUYECKHE 3HaHUS MJis1 OOBSICHEHUS
($u3NYECKUXABICHUUBIPUPOACHTIITPUHATUATIPAKTUIECKUXPEIICHU B TOBCEIHEBHOU
KU3HU;

OCBOEHHUE CIIOCOOOB PELICHMs PA3IUYHBIX 33Jad C SBHO 33JaHHOW (PU3NYECKOU
MO/IEJIbI0,331a4, 10Pa3yMEBAIOIUXCAMOCTOATEIbHOECO3AaHNEPU3NUECKOMMO/IEH,
aJIeKBaTHOW yCIIOBUSIM 3aJ1auu;

MOHNMAaHUE(PU3NIECKUXOCHOBUTIPUHIIMIIOBICHCTBUATEXHUUECKUXYCTPONUCTBU
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHHE METOJaMU  CAMOCTOSITENBHOTO  IUIAHUPOBAHHUSA M IPOBEICHHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAJIM3a W MHTEPIpETaluu UHPOpPMAIUH, ONpeaeseHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O PE3yJIbTaTa;

CO3/IAHUE YCIIOBUM JJIi PAa3BUTUA YMEHUM NIPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydyenue ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CpEOHEro OOLIEro
oOpazoBanusorBoautcs 1 364yacoB:B1 Okitacce—68uacoB(2yacaBHenento), B 11 kmacce —
68 yacoB (2 4aca B HEJIETIO).

[IpeaaraeMpliiBIporpaMmmenopu3nKenepedeHbI1ad0paTOPHBIXUITPAKTUYECKUX
palboTABISIETCIPEKOMEH A0BAHHBIM, YYUTEIIbAEIaeTBEIOOPIIPOBEIEHUATA00PaTOPHBIX
paboT U OMBITOB C YYETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYarOINUXCA.

JItobast paGoyas mporpamMma JIOJDKHA TOJIHOCTHIO BKJIIOYATh B Ce0sl CONEpIKaHHe
JTAHHOM MPOTPaMMBI TIO (PU3HUKE.

BotaenbHbIxcmydasxkype (U3MKA 0a30BOrO YpPOBHAMOXKET H3y4yaThCsiBOOBEME 204
yaca 3a ABa rojga oOydenust (3 u B Henmemo B 10 u 11 kmaccax). B stom ciydae
yBEJIMYUBaeTCsIHEMEHeeueM1020upe3epBHOEBPEMS, KOTOPOEHCIIONB3YETCIYUUTENEM [T
U3Y4YeHHUsI BONPOCOB, TECHO CBSI3aHHBIX C BBIOpAaHHBIM mpoduiseM oOydYeHHs, U
yBEJIMYMBACTCS yueOHasi Harpy3Kka, OTBOJUMAas Ha U3yUYE€HUE MEXaHUKHU, MOJICKYJISIPHOU
GU3MKKM W DIEKTPOJAMHAMHUKHU, 3a CYET PaACHIMPEHUS] 4YHUCiIa Ja0OpaTOPHBIX padoT
HCCIIEIOBATENIbCKOr0XapaKTepanypoKOBpEIICHUSIKaYECTBEHHBIXUPACUETHBIX3/1a4.



COJAEP)KAHUEOBYYEHUA

10 KJIACC
Paznenl.®u3nKauMeToAbIHAYYHOTOIIO3HAHUSA
dusrka —Haykao npupoze.Hayunbsie MeTObI MO3HAHUAOKPYKAOLIETO MUPA.
PosnbskcniepuMeHTanTeoOprurBIPOLIECCETIO3HAHUSATIPUPOIBL. DKCIEPUMEHTB(DU3HUKE.
MogenupoBanue Qu3MUecKUx sABJICHUM U mpoueccoB. HaydHble rumoresbl.
du3nuecKre3akoOHbINTEOpUU. I paHULIBIIPUMEHUMOCTUPU3NYECKIX3aKOHOB. [TprHImn
COOTBETCTBUS.
PonbumectopuznknBpopMUpOBaHUNCOBPEMEHHONHAYYHOMKAPTHHBIMUPA, B
IIPAKTUYECKOM JAEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHaJIOroBBIEUITU(DPOBBICU3MEPUTEIBHBICTIPUOOPHI, KOMITBLIOTEPHBIC TATUUKH.

Paznen2.MexaHuka
Temal.Kunemamuxa

MexannueckoeaBruxkeHne. OTHOCUTETbHOCTbMEXAaHNYECKOT0IBHKEHUA. Cuctema
orcuéra. TpaekTopus.

[Tepemernienune,cKOpOCTh(CPEIHSSI CKOPOCTh,MTHOBEHHAsI CKOPOCTh)H YCKOpPEHUE
MaTepUaIbHOW TOYKH, HMX MPOEKIMM HAa OCHU CHUCTEMbl KoopauHar. ClioxkeHue
IIEPEMEILICHUM U CIIOKEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOPEHHOE MpsSIMOJIMHEHHOE JABWXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEILICHUS MaTepUaIbHON
TOYKH OT BPEMEHH.

CBoboHOenaieHne. Y CKOpeHHeCBOOOIHOT 0TI ICHHUS.

Kpuonunennoeasmxkenue. [ BuxeHneMaTepualbHOMTOUKUITIOOKPYKHOCTH
CIIOCTOSTHHOMITOMOIYJIFOCKOPOCTBIO. Y TJIOBASICKOPOCTh JIUHEWHasACKopocTh. I lepuon wu
yacTtoTta obparieHus. LleHTpocTpeMuTeibHOE YCKOPEHHE.

TexHuyeckne ycTpolcTBa UM MPAKTHUYECKOE MPUMEHEHHE: CIUJIOMETpP, ABUKECHHE
CHapsJI0B, LICTIHbIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mogenb CUCTEMBI OTCUETA, WJUIFOCTPALMS KHUHEMATHYECKUX XapaKTEPUCTHUK
JIBU>KCHUSI.

[TpeobpazoBaHKe IBUKEHUMCUCTIONH30BAHUEMITPOCTHIXMEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmonenne pABwKeHHWs Tena, OpOIIEHHOTO TIOA YIJOM K TOPU30HTY W
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafeHUSI.

HanpaBneHneckopoCTUIIPUIBHKEHUUTTOOKPYKHOCTH.



Yuenuueckutiskcnepumenm,nabopamopnviepabomul

N3yueHne HEPaBHOMEPHOIO JBIKEHUS C LENbI0 ONPEICICHUS MIHOBEHHOMU
CKOPOCTH.

HcenenoBaHMECOOTHOMEHUSIMEXK TYITY TSIMU, IPOM IEHHBIMUTEIIOM
3aI10CIIEe0BATENIBHBIEPABHBIETIPOMEKYTKUBPEMEHUITPUPABHOYCKOPEHHOMIBDKEHUM  C
HAa4YaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenne nABWKEHHMS IIapuKa B BA3KOW JKHJIKOCTH.

N3yueHnnenBrKeHuATENa,0pOIIEHHOTOTOPU30HTAIIBHO.

Tema?2./lunamuxa

[Iprammn otHocurensHOCcTH [Manmunes. Ilepseit 3akon Herotona. MHepumansHbie
CUCTEMBI OTCUETA.

Maccarena.Cuna.llpunuuncynepno3unuucuii. BropoizakonHbroToHa JUIA
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoHBceMUpHOroTAroreHus. Cunarspkectu. [ lepBasikocMUIeCKassCKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunbl TpeHust (mMokosi, ckoyibkeHus, kauenus). Cuna Tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHHs U cuiia TpeHus nokos. Koapduument tpenns. Cuna
COIIPOTUBIICHUS IIPU IBUKCHUU TEJIA B )KUIAKOCTHU UJIU rase.

[ToctynaTenbHOeUBpaIATEIbHOEIBUKEHNEA0CONIOTHOTBEPIOTOTENA.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [limeuo cunbl. Y cnoBus paBHOBECHUS
TBEPAOTO TEA.

TexHudeckne yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHUE: OAIIUITHUKH, TBUKCHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHnenHepyu.

CpaBHEHHMEMACCB3aUMOAEHCTBYIOIIUXTEN.

Bropoii 3akon HerotoHa.

N3mepennecun.

CrioxeHune cuil.

3aBUCHUMOCTb CUJIbI YIIPYTOCTH OT

nedopmarnuu. HeBecomocts. BectenanpuyckopeHHOMIOIBEME

unajgeHnd. CpaBHEHUE CUJI TPEHUS TIOKOS, KAUEHUS U

CKOJIb)KECHMUSL.

YcnoBusipaBHOBECUATBEpAOTOTENA. BUIBIpABHOBECHS.
Yuenuueckuiioxkcnepumenm,nabopamopuviepabomol

N3yuennenBuxeHnsa0pyCcKanoHaKJIOHHOMIIIIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOIIUX B IMPYXHUHE W
pe3uHOBOM 00pa3siie, OT uX Jedopmariuu.

HccnenoBanneycioBUMPaBHOBECUATBEPIOIOTEIA, UMEIOILIETO0ChBPAILICHUS.



Tema3.3aKkonvlicoxpanenusagmexanuke
NMiynbc MaTepHalbHOM TOYKH (Tela), CUCTEMbI MaTepUaIbHbIX TO4eK. Mmmyibe

CHUJIBI U HW3MEHEHUE HMITyJbca TeJla. 3aKOH COXpaHEHHsS HMITyJlIbca. PeakThuBHOE
JIBIOKCHUE.

PaboTracuiibl. MOIIIHOCTHCHUITBL.

Kunernueckass »oHeprus wmaTepuaibHONM TOukd. Teopema 00 HM3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[TorenumanpHas 3Heprus. I[loTeHumanbHas SHEprus ynpyro aedopMHUPOBAHHOU
npyxuHbl. [loTeHIMaNbHAS SHEPTHUs Tela BOJIU3H MOBEPXHOCTU 3EMITH.

[ToTreHnmanpbHBICMHENOTEHITHATbHBIECUITBL. CBA3bPa00THIHETTO TEHIIMATBHBIX CHJT
CHU3MEHEHUEMMEXaHNYECKONIHEPTUUCUCTEMBITEN. 3AKOHCOXPAHCHUAMEXaHUUECKOM
SHEPTUH.

YnpyruenneynpyruecToIKHOBEHHUS.

TexHUdeckre YCTpOMCTBA M TMPAKTUUYECKOE IPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOHCOXPAHEHUSUMITYJIBCA.

PeakTuBHOE OBHKCHUE.

[TepexoanoTeHIMaILHONIHEPTMMBKUHETHYECKYOHOOPATHO.
Yuenuueckutisxcnepumenm,iabopamopuwvlepabomol

N3ydenneadbCcoItoTHOHEYIPYTroTOyAapacioMOIIbIOIBYX0IMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBs3u pabOTHI CUJTBI C UBMEHEHUEM MEXAHUYECKON SHEPTUU Tesa
Ha MpUMEpe PaCTSHKEHUS PE3UHOBOIO JKI'yTa.

Paznen3.Mouieky/isipHassGpU3NKAUTEPMOIMHAMUKA
Temal.OcHo8bIMONIEKYNAPHO-KUHEMUYECKOUMeopUU

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPHUM KM HX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBHKEHUS U
B3aUMOJECHCTBUAYACTUIIBEIECTBA. MOIETUCTPOCHUATA30B, ) KU IKOCTEUUTBEPIBIXTEI
n0OBICHEHHECBOMCTBBEIIIECTBAHAOCHOBEATHUXMO IENe. Maccanpa3sMepbIMOJIeKYJI.
KommuecTBo BemniectBa. [loctossHaass ABoraspo.

TerioBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana temmeparyp
Llenbcus.

Mogenbs uaeanbHOro rasa. OCHOBHOE YpaBHEHHUE MOJEKYJIIPHO-KMHETUYECKON
TEOPUU HJCATHHOTO raza. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeIHeH KMHEeTUYECKOM
SHEPryUU TEIUIOBOTO ABMXKEHHUs 4dacTul rasa. [llkana temnepatyp KenbBuHa. 1'azoBbie
3aKOHBL Y paBHeHUEM enaeneeBa—

Knaneiipona.3akon/lanerona. M30nponecchlBUAEATbHOMIa3€CIIOCTOSHHBIMKOJIMYECTBO
MBelecTBa.l paguueckoenpecTapieHne U30MPOLIECCOB: U30TEpMa, U30X0pa, u3o0apa.
TexHnuecKkneyCcTpoCTBAaUTIPaKTUIECKOETPUMEHEHUE : TEPMOMETP, 0apOMETP.



Llemoncmpayuu
OnbIThl, JOKa3bIBAIOIIKME JUCKPETHOE CTPOCHHUE BEIIECTBA, (POTOrpaduu MOJIEKYI
OPraHUYECKUX COCAUHECHUM.
OnpiTbinoan G y3uMKUIKOCTEHNUTa30B.
Mopenb GpOyHOBCKOTO JBUKEHUS.
MonensonsitalllTepHa.
OnBIThI,IOKA3bIBAIOIINECYIIECTBOBAHUEMEKMOJIEKYJIIIPHOTOB3aAUMOICICTBHS.
Mogens, HIUTFOCTPUPYIOIIas MPUPOAYAABICHHS T'a3a HA CTEHKU COCYIA.
OMNBITHL UJUTIOCTPUPYIOIIMEYPABHEHUECOCTOSIHUS U JICAIBHOTOTa3a, U30POIIECCHI.
Yuenuueckutiskcnepumenm,nabopamopusviepabomoi
OrnpeneneHneMacchiBO3/IyXaBKJIACCHON KOMHAaTEHAOCHOBEU3MEPEHUN 00bEMA
KOMHAThI, JaBJICHUS U TEMIIEPATYpPhl BO3AyXa B HEMl.
HccnenoBanne3aBUCMMOCTUMEKTYTAPAMETPAMUCOCTOSTHUSAPA3PEKEHHOTOrasa.

Tema2.0cnoevimepmoounamuku
TepmonnHamuueckass cucteMa. BHYTpeHHsEI SHeprus TEPMOJIWHAMUYECKOU

CUCTEMBI M cHocOObl €€ u3MeHeHus. KonuuecTBO TemnoTsl U pabora. BHyTpeHHsAs
DHEPIusl OJHOATOMHOI'O MIEAJbHOIO raza. Buasl Temonepenadn: TEIUIONPOBOJHOCTD,
KOHBEKIIMS, U3JIy4eHHUE. YenabHas TEIUIOEMKOCTh BellecTBa.KoamyecTBOTeIIoThIIpH
TeIIonepeaaye.

[TonsiTneod6annadbaTHomnpouecce.llepprritzakonrepmoarHamuku. [ [pumenenne
NEPBOTr0 3aKOHAa TEPMOJMHAMHMKM K u3omporeccaMm. ['papuyeckas HHTEpHpeTaALHS
paboTHI rasa.

BropoiizakontepmoanaamMuku. HeoOpaTuMoCThIIPOI1eCCOBBIPUPO/IE.

TeroBble mammbbl. [IpuHIUIBI qeHCcTBUS TEMJIOBBIX MaiiuH. [IpeoOpasoBaHus
HHEPrUUBTEIIOBBIXMAIIMHAX. KO3 P PUIIMEHTI01€3HOr01eHCTBUATEIIIOBOMMAILIMHBI.
[uxn KapHo m ero xod(pUIMEHT IMOJIE3HOT0 ASHCTBHUSA. DKOJIOTHYECKHUE IMPOOJIEMBI
TEIJIOOHEPTETUKU.

TexHuyeckue ycTpoMcTBa U MPAKTUYECKOE MPUMEHEHHUE: IBUTATENIb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEN SHEPruu Teja MPU COBEPUICHUM pabOThI: BBUIET MPOOKU
u3 OYTBUIKK TOJ JEHCTBUEM CXATOTO BO3/AyXa, HarpeBaHue 3(pupa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUICOAEMOHCTpAINs).

W3meHeHnue BHYTpEHHEW sHeprum (TemmepaTypsl) Tenanpuremionepenaye.Onsit

1o aInabaTHOMYPACHIMPEHHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABHUTaTelsi BHYTPEHHEIO CrOpaHMs, PEAKTUBHOIO
JIBUTATEJSL.

Yuenuueckuiioxcnepumenm,nabopamopuviepabomol

N3mepenneynenpHONTENIIOEMKOCTH.
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Tema3.Azpezamnuvtecocmoanusnseuiecmea. Pazoevienepexoonl
[Tapoobpa3oBanue u koHaeHcamws. lcnapenwe u kumneHue. AOCOMIOTHAs U

OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HacklmeHHbl map. VYaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHM3OTPONUS CBOMCTB
kpuctamuioB. JKunkue Kpuctamuibl. CoBpeMeHHble Marepuainbl. [lnaBrneHue u
KpUcTayu3aIus. Y AelbHas TerioTa miasieHus. Cyommmarusi.

YpaBHeHueTEII0BOro0anaHca.

TexHnueckneycTpocTBaupakTUYECKOCTPUMEHEHUE  TUTPOMETPUTICUX POMETP,
KaJIOPUMETP, TEXHOJOTHUU TMOJYYEHUsI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

KunennenpumoHmKeHHOM/TaBICHHAH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Ha6nroneHuenarpeBaHUs UIUIABICHUSKPUCTAINIMYECKOTOBEIIIECTBA.

JleMOHCTpalus KpUCTaJIoB.

Vuenuueckuiisxcnepumenm,nabopamopmviepabomuol
N3mMepeHneoTHOCUTENbHOMBIIAXKHOCTUBO3/TyXA.

Paznend.djekTpoauHaMmnKa
Temal.Inexkmpocmamuka

DJeKTpu3alus Tel. DJIEKTPUYECKHi 3apsaa. J(Ba BuIa 3IEKTPUUYECKUX 3apsoB.
[IpoBOAHUKH, NUAJIEKTPUKA W TOJYIPOBOJAHUKH. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsna.

Bzaumopeiicteue 3apsanoB. 3akoH KymoHa. ToyeyHbBIM 3IEKTPUYECKUN 3apsi.
DnekTpudeckoenoie. Hanpssk€HHoCThaeKTpudeckoronois. [ Ipuniuncynepno3uimm
ANEKTPUUYECKUX NoJieh. JIMHNN HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun snekrpocratuueckoro mnojs. I[loreHuman. Pa3HOCTh MOTEHIMAOB.
[IpoBOAHUKM ¥ JOHUAJIEKTPUKA B DIIEKTPOCTATUYECKOM Tone. JluajiekTpudeckas
MPOHUIIAEMOCTb.

DNEeKTpOEMKOCTh. KOHIEHCATOP. DIEKTPOEMKOCTHIIOCKOTOKOHIEHCATOPA.
DHEPrus3apsKeHHOTOKOHICHCATOPA.

TexHuyeckue ycTpouMcTBAa M NPAKTHUYECKOE TMPUMEHEHHE:  JJIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTaTHYECKass  3allluTa,  3a3eMJICHHUE  DJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y cTpOUCTBOUNPUHIIUATIACHCTBUADIIEKTPOMETPA.

BzanmopaencTBre Ha3JIEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOTHUKUBAIEKTPOCTATUYECKOMIIOJIE.

DJIIEKTpOCTaTUYECKasl 3alIUTA.
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JM3IeKTPUKHBIIEKTPOCTATHYECKOMIIOJE.
3aBUCUMOCTBAIEKTPOEMKOCTUILIIOCKOTOKOH/IEHCATOPAOTIUIONIAAUIIIACTHH,
PACCTOSIHUS MEXITY HUMU U AUDJIEKTPUUYECKON IPOHNULIAEMOCTH.
OHeprua3apsKEHHOTOKOHIEHCATOPa.
Yuenuueckutiskcnepumenm,nabopamopnsviepabomoi
N3mepenunesneKTpoEMKOCTUKOHIEHCATOPA.

Tema2.Ilocmoannvtitanekmpuueckuiimox. Toxuepaznuunvixcpeoax

DIIEKTPUUECKUUTOK. Y CIIOBUSACYIIECTBOBAHUSADIIEKTPHUUECKOTO TOKA. FICTOUHMKH TOKA.
Cuia toka. [TocTosIHHBIN TOK.

Hanpsoxenue.3akoHOMau1sTyyaCTKALIETIH.

DNEKTPUYECKOE  CONMPOTHUBICHHE.  YIENBHOE  COINPOTHUBICHHE  BEIECTBA.
[locnenoBarenpHOE, MapAIIIEIBHOE,CMEIIAHHOECOETMHEHUETIPOBOJHUKOB.

Paborasnexkrpuueckororoka.3akon/xoyns—JIeHna. MonHOCTBIIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYILAACUIIA UBHYTPEHHEE CONTPOTUBJIEHNE NCTOYHUKA TOKA. 3aKOH
Owma 117151 oIHOM (3aMKHYTOM) a5ekTprudeckoi nenu. Kopotkoe 3aMbikaHue.

DNEKTPOHHASAIIPOBOAUMOCTBTBEPABIXMETAIIOB. 3ABUCUMOCTBCOIIPOTUBIICHUS
METaJUIOB OT Temmneparypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BaKkyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoaunku. CoOCTBEHHASIMITPUMECHASTPOBOAUMOCTHIIOIYITPOBOJHUKOB.
CoiicTBa p—N-niepexona.llomynpoBo HUKOBBIETPHOOPHI.

DIIEKTPUYECKUMUTOKBPACTBOPAXUPACIIIIABAXAIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JIACCOIUAIIMS. DIIEKTPOJIU3.

DIEeKTpUUECKUUTOKBrazax.CaMoCTOsATEIbHBINMHECAMOCTOSITENbHBINPa3ps.
Monnus.I1na3zma.

TexHuyeckue yCcTpOHCTBa U IPAKTUYECKOE NMPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, 3JEKTPOHArpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIIbHbBIE
npuoOOpbl, TEPMOMETP  COMPOTUBJIEHUS, BAaKyyMHBIH JHOJA, TEPMUCTOPbl H
(boTOpe3UCTOPHI, NOTYINPOBOAHUKOBBIN MO/, FaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHnecibITOKanHAPSHKEHUS.

3aBUCUMOCTHCONPOTUBIIEHUALIMIIMHIPUIECKUXTIPOBOJHUKOB OT JIJTMHBI,IUIOIIAIH
IIOIIEPEYHOr0 CEYEHUs U MaTepuaa.

CMenanHoecoeIMHEHUETPOBOTHUKOB.

[IpsmMoe  u3MepeHue  DIEKTPOABMXKYLIEH  cuiabl.  KOpoTKoe  3aMbIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTBCONPOTUBIIEHUSMETAIUIOBOTTEMIIEPATYPHI. [I[poBOIMMOCTS

AIEKTPOIUTOB.

HckpoBolipaszpsaaunpoBOAUMOCTbBO3AYyXA.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.
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Vuenuueckuiisxcnepumenm,nabopamopmviepabomuol
N3yueHnecMenmanHoro COeAMHEHUSPEZUCTOPOB.
N3mepenne >IIeKTPOABMXKYIIEH CHJIbI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.
Ha6monenuesnexktponusa.

Me:knpeamMeTHbIECBA3H

N3yuenue kypca pusuku 0a3o0Boro ypoBHs B 10 Kitacce OCyIIECTBIAETCS C y4ETOM
coJiep KaTelIbHbIX MEKIIPEAMETHBIX CBSI3€M ¢ KypcamMH MaTeMaTUKHU, OMOJIOTHUHU, XUMUH,
reorpaduy U TEXHOJIOTHH.

Meoicnpeomemnvle nouwsimusi, CBA3aHHBIE C HW3YYEHHEM METOJOB HAYYHOTO
MO3HAHMS: SBJICHHUE, HAYYHBIN (QakT, Tunore3a, puandeckas BEeIHUMHA, 3aKOH, TEOPHS,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOCIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peunieHUE CUCTEMbl ypaBHEHM, JIMHEWHas (QyHKUUA, Mapadoda,
runepooia, ux rpaduKku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMH: CUHYC, KOCHHYC,
TQHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl U HX
IIPOEKIMHU Ha OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusi: MexaHuueckoe JIBWKEHHE B JKUBOM mpuponae, auddysus, ocMmoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB (BUABI TEIUIONEPENayd, TEIJIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: IHACKPETHOE CTPOCHHME BELIECTBA, CTPOCHHE ATOMOB U MOJEKYJ, MOJb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, XKUJIKOCTEW W Ta30B,
IIEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FalbBaHUKA.

l'eocpagpus:BnaxxHOCTHBO3yXa,BETPBL,0aPOMETP, TEPMOMET.

Texnonozus: npeodbpa3oBaHuE JBUKEHUM C MCIOJIb30BAHUEM MEXAHHU3MOB, YUET
TPEHUSBTEXHUKE, IO IINITHUKN, UCIIOIH30BAHUE3aAKOHACOXPAHEHUSIUMITYJIBCA B TEXHHUKE
(pakera, BOAOMET W Jpyrue), JBUTAaTelb BHYTPEHHErO CropaHusi, MapoBas
TypOMHa,0bITOBONXOJI0IUIBHUK,KOHIUIIMOHEDP, TEXHOJIOT MU0y Y€HUSICOBPEMEHHBIX
MaTepHaioB, B TOM YHUCJIE HAHOMATEpUaJOB, U HAHOTEXHOJIOTUH, JIEKTPOCTATHYECKAs
3alluTa, 3a3eMJICHHE  DJIEKTPONPUOOPOB,  KCEPOKC, CTpYHUHBIA  TIPUHTED,
3JIEKTpOHArpeBaTeNbHbIE MPUOOPHI, FJTEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Paznend.djekTpoauHaMuKa
Tema3.Maznummnoenoe. J1eKmpomMazHUMHAAUHOYKUUSA

IlocTtossHHbIe MarHuThl. B3aumMoaencTBHEe MNOCTOSHHBIX MarHuToB. MarHuTHoe
noje. Bekrop mMarHuTHOM HMHAYKUMH. [IpyHOMO Cynepno3WiMM MarHUTHBIX IMOJIEH.
JInHMMMarHuTHOMMHAYKUIMHU. Kap THHANTMHUAMArHU THOMMH Y KIIMUTTOJISTIOCTOSTHHBIX
Mar"HuToOB.

MarauTtHoe 1oje nTpoBOAHUKA ¢ TOKOM. KapThHa nuHWNM MHAYKUUU MarHUTHOTO
MOJISITTMHHOT ONPSIMOTONPOBOAHUKAN3aMKHYTOTOKOJIbIIEBOTONIPOBOAHUKA, KATYIIIKK €
TokoM. OnbIT DpcTena. BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.
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CunaAmnepa,e€MoayJIbUHAIIPABIICHUE.

Cuna Jlopenua, eémoayibrHanpaBicHue. [ BrkeHuE3ap)KeHHOMYACTUIIHIB
OJIHOPOJTHOM MarHuTHOM ToJie. Pabota cuibl JlopeHna.

SIBrIeHHERIEKTPOMAarHUTHOMMHYKIINH. | [0OTOKBEKTOpaMarHU THOMMH Ty KLIWH.
DNEKTPOABHKYIIAACIANHAYKINN. 3aKOHAJIEKTpOMarHUTHOMMHAYKnn Dapajes.

BuxpeBoe  snekrtpuyeckoe  moJjie.  DJNEKTPOJBIKYIIAs  CWJAa  HUHIYKIHH
B MPOBOJHUKE, ABWKYIIEMCS IMOCTYNATEIbHO B OJHOPOTHOM MAarHUTHOM TIOJIE.

[IpaBunoJlenua.

WNHIyKTUBHOCTB. SlBneHne  cCaMOMHAYKIUU. ONEeKTpOABMKYIAsA  CHJIA
CaMOMHAYKIIUH.

DHEPrusiMarHUTHOT OTOJISIKATYIIKUCTOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHudeckre yCTpONMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MATHUTHI,
AJEKTPOMArHUTHI,  3JEKTPOJBUIATENIb,  YCKOPUTEIMW  DJIEMEHTAPHBIX  YacCTHII,
MHIYKIAOHHAS [1€Yb.

Jlemoncmpayuu
OneITOpcerena.

OTKJIOHEHUEINEKTPOHHOTOITyYKAMArHUTHBIMIIOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumoencTBre 1By XIIPOBOJHUKOBCTOKOM.

Cuna Amnepa.

JerictBuecunpl/IopeHIIaHAMOHBIIIEKTPOIUTA. SIBICHUE

3JIEKTPOMArHUTHOU UHIAYKIIUU.

[IpaBunoJlenua.

3aBUCUMOCTh AJIEKTPOABWKYIIEH CUJIbI HMHIAYKIIMM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.

SIBeHrEecCaMOMHTYKIIH.

Yuenuueckuiioxcnepumenm,nabopamopuviepabomol
N3y4eHneMarHuTHOT OIOJIAKATY KU CTOKOM.
HccnenoBaHneneicTBUANIOCTOSIHHOTOMaroHuTaHapaMKycTokoM. MceienoBanue
SIBJICHUS AJIEKTPOMArHUTHOW UHIYKIINH.

Pa3nenS.Kosie0aHMAMBOJIHBI
Temal.MexanuueckueueKmpomazHUmMHbIEK01€0aHUSA

Konebarenbnast cucrema. CBOOOIHBIE MEXaHUUYECKHE KojeOanus. [ apMoHnueckue
kosnebOanus. [lepuon, yacrora, ammnutyna u ¢asa konedanuid. [IpyXKUHHBIN MasTHUK.
MarteMaTtuyeckuii MasTHUK. YpaBHEHHE TapMOHWYEeCcKUX KkoJsiebanui. IlpeBpaienue
DHEPTUU TIPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHpikoHTYp.CBOOOIHBICIIEKTPOMATr HUTHBICKOJICOAaHUSIBUICATTBLHOM
K0JIe0aTeTbHOM KOHTYpE. AHAJOTHS MEXKIYy MEXaHMYECKUMHU U DJIEKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUS DSHEPIHH B HACAUTHBHOM
KoJie0aTeIbHOM KOHTYPE.
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[IpeacraBinenre o 3aTyxarolux KojeOaHusX. BbIHyXJIeHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHy ) AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemenHbIil Tok. CHHYCOUAQIBHBINA NIEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMITUTYTHOE U JIEUCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenaya W MOTPEOJCHHE IIEKTPUUECKOM
DHEPrUM. OKOJIOTUYECKHE PHUCKA TMPU TPOU3BOACTBE dJIEKTposHepruu. KymnpTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre ycTponcTBa M MPAKTUUYECKOE NMPUMEHEHUE: SJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TMHUH JIEKTPOIepeay.
Jlemoncmpayuu

UccnenoBanue mnapamMeTpoB  KojeOaTebHOW  CUCTEMbl (NMPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aryxarommx KojieOaHHH.

UccnenoBannecBONCTBBBIHY K ICHHBIXKOJICOAHUIA.

Habmronenue pezoHanca.

CB0OOOAHBIEIEKTPOMArHUTHBIEKOJICOAHUSI.

OcmwiorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKA M HANPSOKEHUS OT BPEMEHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc mpu  MOCIENOBATEIBHOM  COCAMHEHMHM  PE3UCTOpa,  KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

MoaenbIMHUUAIEKTPOEpEIayun.
Yuenuueckuuioxcnepumenm,nabopamopuviepabomol

HccnenoBanne3aBUCUMOCTUIIEPUOAAMAIIBIXKOJIE0aHUHTPY3aHAHUTHOT/VIMHBI HUTU U
Macchl rpysa.

HccnegoBannenepeMeHHOrOTOKaBUEMUU3OCIEA0BATEIbHOCOETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema?2.MexanuueckueuzieKmpomazHumHble601Hbl

Mexanuueckne BOJIHBI, ycioBusa pacnpoctpanenus. Ilepuwoa. CkopocTh
pacnpocTpaHeHusuIMHaBoIHbL [ lonepeunbiennpoaoasubieBoMHBL IHTEppEepeHins  u
nudpakivs MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. Breicora TtoHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBICBOJIHBI. Y CJIOBUSIM3ITY YEHHUAAIEKTPOMAr HUTHBIXBOJIH.
B3anmnas opuentaums BektopoB E, B, v B snexkrpomarautHOW BoJsiHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MpEJOMIICHUE, TMOoJspu3aius, audpakius,
unrepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[Tkama3neKTpOMarHUTHBIXBOJIH. [ [pUMEHEHUEAIEKTPOMAarHUTHBIXBOJIH B TEXHUKE
U OBbITY.

[IpuHuunbIpagnocBa3unuTeNeBUIeHUA. Paguonokamnusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.

TexHudeckre YyCTpOWCTBA U  IPAKTUUECKOE TMPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAas JMAarHOCTMKAa B TEXHUKE W MEAULMHE, panap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.
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Jlemoncmpayuu

O0pa3oBaHuenpacnpoCTpaHEHUETIONEPEUHBIXUIPOI0IbHBIXBOJIH.

KoneOmtomeecs T€10 Kak UCTOUYHUK 3BYKa.

HabGmoienue otpaskeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monennennrepdepeHuMnu I ppaKiuuMexaHnYeCKUXBOJIH.

3BYKOBOM pE30HAaHC.

Habumoienue cBsi3u TpOMKOCTH 3BYKa M BHICOTHI TOHA C aMITUTY0U U 4aCTOTON
KoJie0aHui.

HccnenoBanue CBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, PETIOMIIEHHE,
noJisipu3anus, 1udpaxius, HHTepepeHIINs.

Tema3.Onmuxka

I'eomeTpuueckasontuka.l[psamonHETHOEpACTPOCTPAHEHUECBETABOITHOPOIHOM
cpene. JIyd cBera. ToOUCUHBIN UCTOYHUK CBETA.

OTtpaxxkennecBeTa.3akoHbloTpaxkeHuscBeTa. [loctpoennen3oOpakeHnii B MIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTesb
npeiaomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi  yroa MOJHOTO
BHYTPEHHETO OTPaKECHHUS.

HNucnepcusicBera.CrnoxxubiicoctaBoenorocsera.L[ser.

Cobuparonye u pacceuBarolye JUH3bL. ToHKas nuH3a. DOKYCHOE PACCTOSHUE U
onThyeckas cuia TOHKOW JnH3BL [locTpoeHne wu3o0paxeHuil B coOOMparoOluX U
paccenBaromux JuH3ax. @opMyia TOHKOHN JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[IpenenbnmpruMEeHNMOCTUTE€OMETPUIECKONONTUKH.

BonnoBas onrtuka. Uutepdepennus cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJI0JICHUS] MAaKCUMyMOB M MUHHUMYMOB B MHTEpP(EpPEHIIMOHHOW KapTHUHE OT JIBYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cera. JudpaxkimonHas pemérka. YciaoBHe HaOMIOICHUS TIaBHBIX
MaKCHMYMOB TMPHU MaICHU MOHOXPOMATUUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[lonspuzanusceera.

TexHnueckneycTpocTBauIpakTUYECKOCTTPUMEHEHNE: 04K K, JTyTIa,(poToanmnapar,
MPOCKITMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(GpaKIIUOHHAS
peLIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsiMonuHeiHOE  pacHpoCTpaHEHUE, OTPaAXXEHUE U  MPEJIOMIICHHE  CBETA.
OnTryecKkruenpuoophl.

ITonHoeBHYTpEHHEEOTpaxeHne. Mo IeTbCBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

HabmoneanennrepdepeHuucBeTa.

Habmronenue nudpakiyu ceera.

Habmronenueaucnepcuucnera.
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[Tonmy4yeHnecneKTpacioMOIIBIOIPHU3MBI.

[TomyuenunecnexkrpacnomMoiboaudpakunonHonpeméTku. Habmonenue

NOJIAPU3ALMY CBETA.
Vuenuueckutiskcnepumenm,nabopamophviepabomul

M3mepenue nokasarens npeOMIICHHS CTEKIIA.

HccnenoBaHMEeCBONCTBU300pAKEHUMBIIMH3AX.

Habutoienue nucnepcuu cBera.

Pa3nes6.0OcHOBBICTICLIHMAIBLHONTEOPUHMOTHOCUTEIHLHOCTH

I'paaniel TPUMEHMMOCTH KJIACCUYECKOW MexaHWuKHM. llocTymarsl cnenuanbHOU
TEOPUU OTHOCUTEIBHOCTU: HMHBAPUAHTHOCTH MOJYJISI CKOPOCTHM CBE€Ta B BaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHM M COKpaIlEHUE
JUIVHBI.

DHEPrUANUMITYIbCPEISI TUBUCTCKOMYACTHULIBI.

CBs13pMacCBhICOHEPTUENNUMITYJIBCOM PEISITUBUCTCKON YaCTHULIBL. DHEPTUAIOKOSL.

Paznen7.KBanroBasipusuka
Temal.InemenmuoviK6aHmMOBOUONMUKU

®otonbl. Popmyna [Inanka cBs3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPTus U
UMITYJIbC (POTOHA.

OtkpoiTue U ucciaenoBanue Gororpdexra. Onbitel A.I. CroneroBa. 3aKoHBI
doTorpdexra. YpaBHenue OiHmTeHHAa I (oTodddekra. «KpacHas rpaHunar
dboTtorddekra.

JasnenuecBeta.OnbiTeill.H.JIeOenena.

XHUMH4YECKOEe IEHUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPaKTHUYECKOE MpUMEHEHUEe: (OTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3¢heKTHAYCTAaHOBKECITMHKOBONTIIIACTHHOM.

Uccnenosanue 3akoHOB BHeEMIHETO (oToddeKTa.

Cseronuon.

Conneunasibarapes.

Tema2.Cmpoenueamoma

Mopens aroma Tomcona. OmnwiTel Pesepdopna 1o paccessHUIO —0-UaCTHIL.
[TnanerapuasmonensaToma.llocrynarsibopa.MznyuenueunnornomeHnepoTOHOBIPU
MIEPEX0I€aTOMACOTHOTOYPOBHIDHEPrUUHAAPYT oM. BunbicniekTpoB. ClIeKTpypOBHEH
DHEPIUM aToMa BOAOPOAA.

BonnoBbeie cBouctBa wactuu. Bomnbel ge bpounsa. KopnyckynsspHO-BOIHOBOM
IyaJIA3M.

CrnoHTaHHOEU BBIHYKJICHHOEU3IIyYCHHE.

TexHuueckre yCTpOMCTBA U NMPAKTUYECKOE IPUMEHEHUE: CHEKTPAIbHBIA aHAIU3
(CmeKTpoCKoI), Ja3ep, KBAHTOBBI KOMIIBIOTED.
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Jlemoncmpayuu
Monens onbita Pesepdopna.
OmnpeeneHneTMHBIBOIHBLIA3EpA.
HabmoneHne mmaeHIaThIX CIIEKTPOBU3TYYCHUSI.
Jlazep.
Yuenuueckutiskcnepumenm,nabopamopnsviepabomoi
HabmogennenaeyaTorocnexrpa.

Tema3.Amomnoesaopo
OKCIEpUMEHTBI, JIOKa3bIBAIOLIME CIIOXKHOCTh CTpoeHud sapa. OTKpbITHE

paaroakTuBHOCTH. OmnbITel Pesepdopraa mo omnpeneneHuro coctaBa paguoOAKTUBHOIO
u3nyyenus. CoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BnusHuepaanoakTHBHOCTHHA
YKUBBIE OPraHU3MBI.

OtkpeiTHE TpOoTOHA W HeWTpoHa. Hykionnas wMopenb siapa [eilizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Tormsl.

Anb(a-pacnan. DneKTpOHHBIMUTIO3UTPOHHBINOETa-pacnal.l'aMmma-u3nydeHue.
3aKOHpaIMOaKTUBHOrOpacnajia.

DOHeprusacBI3uHYKIOHOBBsApe. A nepHbiecuiibl. [leekTmaccrlsapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peakrop. Tepmosiaepusiii cuntes. [IpoOaemMbl 1 NEPCHEKTUBBI AIEPHOM
DHEPreTUKHU. DKOJIOTHYECKUE aCIIEKTHI IACPHON SHEPTETUKH.

OneMeHTapHbledacTULbl. OTKPBITHETIO3UTPOHA.

Metoasl  HaOMIOAEHHA U PETUCTPAllMM  JIEMEHTAPHBIX  YacTHLL.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NYECKON KapTUHBI MUPA.

TexHudeckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHWE: TO3UMETP, Kamepa
Bunbcona, sijepHbiiipeakTop,aToMmHas bomoa.
Jlemoncmpayuu

CUYETUNKNOHU3UPYIOIIMXYACTHII.
Yuenuueckuuioxcnepumenm,nabopamopuviepabomoi

UccnenoBanunetpekoBuacTuil(oroToBeIMGoTorpadusim).

Pa3nen8.2/1eMeHTHIaCTPOHOMMHUUACTPOPUIMKH

Otanbipa3BuTUsacTpoHOMUU. [ [pUKIaTHOEUMUPOBO33PEHUYECKOC3HAUCHUE
aCTPOHOMMH.

Bunzséznnorone6a.Co3Besnus, ipKUe3BE3bI, IIAHEThL, UXBUIUMOEABUKEHUE.

ConHeuHas cucTeMa.

Counnne. ConHeynas akTuBHOCTh. MicTounuk sHeprun CosHiia v 3BE€311. 3BE3bI, UX
OCHOBHBIEXaPaKTEPUCTUKHU.[[MarpaMMa«CIIeKTpaIbHBIM  KJIACC— CBETUMOCTB».3BE3IbI
TJIaBHOMITOC/IEIOBATEIBHOCTH.3aBUCUMOCTh«Macca —CBETUMOCTH» IJISI3BE3 ATTIaBHOM
nocjea0BaTeIbHOCTU. BHyTpeHHeecTpoeHne3BE3 1. COBpeMEHHBIECTTPEACTABICHUSIO
MPOUCXOXKACHUM U ABOJIOIMK CoHIIA U 3BE3]T. DTallbl )KU3HU 3BE3].

Muneunsiil lyre—Hamal anaktuka. [TonoxxenuennpmxenneConnnasl anaktuke.
Tunsiramaktuk. Pagnoranaktukuuksasapsl. HEpHBIEIBIPBIBAAPAXTAIAKTUK.
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Bcenennas.PacmupenueBcenennoit.3akon Xa006:1a.PazdberanmeraiakTuk.
Teopusibonporos3peiBa. PEIMKTOBOEHU3TyUEHNE.

MacmrabnasctpykrypaBcenennoii. MeTaranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Yuenuuecxkuenabniooenust

HaGnronenuss HEBOOPYXKEHHBIM TJIA30M C  HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJIs1 ONpEeIeTICHUs MOJI0KEeHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1usi CEeBEpHOI0 MOMYIIAPUS U IPKUE 3BE3BL.

Hab6mronenussreneckorn/lynsl,mianet, Mneanorol lytu.

O06o00maroneenoBTopenne

Ponb ¢u3uku 1 acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTMUYECKOM, COLIMaIbHON U
THUYECKONChEepaxaesITeNIbHOCTUYEIOBEKA,POTEUMECTO(DU3NKUUACTPOHOMUHN B
COBPEMEHHOW HAy4YHOW KapTUHE MHpA, pojb (PU3NYECKOH Teopuu B (HPOPMHPOBAHUU
npecTaBICHUHO(PU3NYECKONKAapTUHEMUPA, MECTOPUZNYECKOMKAPTUHBIMUPA B OOIIEM
PSALYCOBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOIE.

MexnpeaMeTHbIECBA3U

N3yuenue kypca ¢pusuku 0a3oBoro ypoBHs B 11 Kitacce ocyliecTBiIseTcs ¢ y4éToM
COJIep KaTEIIbHBIX MEKITPEAMETHBIX CBSI3€HM C KypcaMH MaT€MaTHUKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nouamusi, CBS3aHHBIE C H3YYEHHEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAY4YHBIN (akT, runote3a, (Gu3nveckas BEIIMYMHA, 3aKOH, TEOPHS,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YpaBHEHUMN, TPUTOHOMETPUYECKUE (PYyHKIIUH:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HMX MNPOCKIMU HA OCH KOOPIAWHAT, CJIOKEHHUE BEKTOPOB, MPOU3BOIHBIE
AJIEMEHTAPHBIX (YHKIIUN, MPU3HAKU MOJA00UST TPEYTrOJbHUKOB, OMPEIeICHUE TIIOMAIH
IJIOCKUX (puryp u oob€ma Ted.

buonocus: >nekrpuyeckue SIBIEHUS B )KUBOW MPUPOAE, KOJeOATENbHbBIE IBHKECHUS
B)KUBOUIIPUPOJIC,ONITUYECKUEABICHUSB)KUBOUIIPUPOIC,ICUCTBUEPAAUALINM HA KUBbIC
OpTraHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX TeEI,
MeXaHU3Mbl 00pa30BaHUsI KPUCTATUNYECKON PEeIETKU, CIEKTPATbHBIN aHAIN3.

l'eocpagusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJIEKHM MarHUTHBIX PYH, (oTrochEmka
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICEHU M.

Texnonocusa: JNWHUM  DJEKTpONEpenad, TEHEPATOpP  IEPEMEHHOTO  TOKa,
AJIEKTPOIBUTATEIb, MHIYKIIMOHHAS ME€Yb, paap, paAUONPUEMHUK, TEJICBU30pP, AHTCHHA,
teneon, CBY-meub, NpOCKIIMOHHBIN ammapar, BOJIOKOHHAsS OITHKA, COJHEYHas
Oarapes.
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IINTAHUPYEMBIEPE3YJbTATBIOCBOEHUAIIPOI'PAMMBbITIO®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «@Pu3nMkay HA YPOBHE CPEAHETO OOIIETO
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECICUHUTh JIOCTHXKCHHE CJICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS yuyeOHOro mnpenMera «DuU3MKa» TOJKHBI
OTpaxkaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalOIUXCA  PYKOBOJCTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEH TO3UIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIUH,TO3UTUBHBIXBHYTPEHHUXYOEK I€HHUI,COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUICKOro OOIleCTBa, PACIIMPEHUE >KU3HEHHOIO OINbITa U OIbITa
JESITEIbHOCTH B TMPOLECCE pPeaau3alldi OCHOBHBIX HAIPABJICHUM BOCIHUTATEIBHON
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaKIaHCKOTOBOCTIUTAHUSI:

C(OPMHPOBAHHOCTD TPAXKTAHCKON TO3UIIUH 00YYAIOIIETOCs KaK aKTHBHOTO M
OTBETCTBEHHOTO YJICHA POCCUHCKOIO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIICYETOBCUCCKMX  T'YMAaHUCTHYECKHX M
JIEMOKPATHYECKHUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTCIBHOCTh B HHTEpPECAaX TIPaXIaHCKOTO
00IIIeCTBa, yYaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlny;

yMEHHE B3aUMO/ICHCTBOBATh C COMATBHBIMA HHCTUTYTaAMU B COOTBETCTBHUH C X
(GYHKIUSIMU ¥ Ha3HAYCHHUEM;

rOTOBHOCTHKI'YMaHHUTAPHOMHUBOIOHTEPCKON ICSTEIHHOCTH,

2) MaTPUOTHYECKOTOBOCIIMTAHUSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
[ICHHOCTHOE€ OTHOIIEHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM
POCCUICKUXYUEHBIXBOOTACTU(DUZUKUUTEXHUKE;

3) AyXOBHO-HPABCTBEHHOTOBOCIIMTAHHUSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;
CIIOCOOHOCTh ~ OIICHMBaTh CHUTYallUl0 W TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACHHA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE
BJECATEIBHOCTH YYEHOTO;
OCO3HaHUEJIMYHOTOBKJIAIaBIOCTPOCHUEYCTOMYMBOT 00y TYILIETO;

4) 3¢TeTHYeCKOrOBOCIIMTAHHUS:
3CTETUYECKOE OTHOIICHUE K MUY, BKJIFOYAst 3CTETUKY HAyYHOTO TBOPUECTBA,
NpUCYIIEro (PU3NYECKO HayKe;
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5) TPyA0BOTOBOCTINTAHUSI:

WHTEPEC K Pa3IMuHbIM cdepam mpodhecCHOHATBHON ACATEIHHOCTH, B TOM YHUCIIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHHUKOW, YMCHHE COBEpIIaTh OCO3HAHHBIA BHIOOP Oymymiei
npodeccuu ¥ peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIC TIIaHbI,

TOTOBHOCTBHUCIIOCOOHOCTHKOOPa30BaHMIONCAMOOOPA30BaHUIOBOOTACTU(U3UKN HA
MPOTSHKCHUH BCCH JKU3HMU;

6) 3K0JIOrH4€eCKOTrOBOCTIMTAHUS:
c(pOpMHUPOBAHHOCTHIKOIOTHUECKOUKYIIBTYPbI,0CO3HaHUETI00AIbHOrOXapaKkTepa
HKOJIOTUYECKUX MPOOIIEM;
IJIJAHUPOBAHUENOCYILECTBICHUEEH CTBUMBOKPYKAOIIENCPEIEHAOCHOBE 3HAHUS
1eJed yCTOMYMBOrO pa3BUTHUS YEIOBEUECTBA;
PacmmpenueonsITages TeNbHOCTUIKOIOT MYECKOMHANIPABIEHHOCTUHAOCHOBE
UMEIOLINXCS 3HaHUHU 10 (pu3HKe;

7) HEeHHOCTHHAYYHOT OTIO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3NUECKON HAYKH;

OCO3HaHHUE LIEHHOCTU HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOLIECCE U3YUCHUS
(GU3MKA ~ OCYHIECTBJIATH  NPOEKTHYHO W HUCCIENOBATEIbCKYIO  JEATEIbHOCTb
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAHNPEIMETHBIEPE3YJIbTATDI

Ilo3naBaTebHbIEYyHUBEpPCAJIbHbIEYyUeOHbIEIEeHCTBHS
ba3oBblesiornuyeckne1eiCTBUS:

CaMOCTOSTENbHO(DOPMYITUPOBATHHAKTYATH3NPOBATHIIPOOIEMY, paCCMaTPUBATh €€
BCECTOPOHHE;

OTIPEACIISATHICTNICATETbHOCTH,3a1aBaThIIAPAMETPHINKPUTEPUUUX TOCTHKECHNUS;

BBISIBIISITh3aKOHOMEPHOCTUUTIPOTHBOPEUHSIBPACCMATPUBAEMBIX DU3UIECKUX
SIBIICHUSX;

pa3pabaThiBaTh IUIaH pEIICHUS NPOOJEMBbI C YU€TOM aHallM3a HWMEIOIINXCS
MaTepHaIbHBIX U HEMAaTEPUATILHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTAaTOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATH UBBITIONHATH PaOb0Ty BYCIOBUSIX PEAIbHOTO,BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

Pa3BUBaTHKPEATUBHOCMBITUICHHECTIPUPEIIICHUKH3HEHHBIX TTPOOIIEM.

Ba3oBblencciieioBaTeIbCKHeIeHCTBYUS:

BIAJCTh HAyYHOW TEPMHUHOJOTHEW, KIIOYEBBIMU MOHATUSMH UM METOJaMHU
buznueckoil HayKu;

BIAJCTh HAaBBIKAMH Yy4eOHO-HCCIIEIOBATENbCKOH W TIPOEKTHON JEATeTbHOCTH
B 00J1acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY
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METOAOBPELICHHU3a1a4(PH3NUECKOT0COAePKaHUS, IPUMEHEHUIOPA3INYHBIXMETO/IOB
MO3HAHUS;

BIaJCTh BHUJAMH JICSITEIBHOCTH IO IOJyYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALUU, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUIX,B
TOM YHCJIE IIPH CO3/IaHUM YIEOHBIX TPOEKTOB B 001aCTH (PU3UKY;

BBISBIISITH IPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyallU3UPOBaTh 3aj1auy, BHIABUTATh
TUMNOTE3y €€ peleHus, HAaXOAUTh apryMEHTHI JUIs 1I0Ka3aTeIbCTBA CBOMX YTBEPKICHHIM,
3aJ71aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh TMOJYUYEHHBIE B XOJ€ PEIICHUS 33/Ja4d Pe3yJbTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U  (opMmynupoBaTh COOCTBEHHBIE 3a7aud B  00pa30BaTENbHOI
JeSITEeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (PUBUKH;

JaBaThOLIEHKYHOBBIMCUTYALIUSM,0LI€HUBATHIIPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HAaHMA 1O (U3UKE B  MPAKTHUECKYI0  00JacTh
KU3HEAEATEIbHOCTH;

YMEThbHUHTETPUPOBATH3HAHUIN3PA3HBIXIIPEIMETHBIX00TaCTENH;

BBIJIBUTaTbHOBBICUIEH, [TPEIIAraThOPUT MTHAJIbHBIETIOAXOAbIMPEILICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

PaGoracundopmanmeii:

BJIJI€ThHABBIKAMUIIONYYEHUANHPOPMAINU(PU3NIECKOTOCOACPHKAHUS u3
VUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBbHO OCYUIECTBJIATh IOUCK, aHaJM3,
CUCTEMATH3alMI0 W MHTEPHpPETalui0 HHPOPMallMU pa3Iu4yHbIX BHUIOB U (GopM
IIPE/ICTaBJICHHS;

OLICHUBATHIOCTOBEPHOCTHUH(DOPMALINH;
UCIOJIb30BaThCPEACTBANH(POPMALTMOHHBIXUKOMMYHHUKAIIMOHHBIX TEXHOJIOT Uil
BPEIIEHUNKOTHUTHBHBIX,KOMMYHUKATUBHBIXHOPTAHU3AIIMOHHBIX33]a4 C COOII0ACHUEM
TpeOOBAHUI SPrOHOMUKH, TEXHUKHU OE€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus,

MPABOBBIX U ITHUECKUX HOPM, HOPM MHGOPMAIIMOHHOMN O€30MacHOCTH;

CO37aBaTh TEKCThl (PM3MUECKOTO COAEpP’KaHUSA B pa3IMUHBIX (hopmarax ¢ y4yETOM
Ha3HAueHUs HHQPOPMALMM M IENEBOM ayJUTOpPUH, BBIOMpPAs ONTUMAJIbHYIO (opMy
IPEJICTaBICHUS U BU3YyaIU3alIH.

KoMMyHMKaTHBHBICYHHBEPCAIbHbICYYeOHbIeACHCTBUSA: OCYILCCTBISTH
oOlIeHNEe Ha ypoKax (PU3MKHU M BO BHE-YPOUHOU JEATENBHOCTH;
Pacrno3HaBaThIPEANOCHUTKUKOH(DINKTHBIXCUTYAUHUCMATYaTbKOH (DITUKTHI,
Pa3BEPHYTOMIIOTMYHOU3IIAraTbCBOOTOUKY3PEHUACUCIIONB30BaHUEMA3BIKOBBIX

CPEICTB;
MOHUMATBUHCIIONB30BaTHIIPEUMYIIIECTBAKOMAaH THOMMHUH IUBH Ty aTbHOWPAOOTHI,
BbIOMPATHTEMATUKYNMETOIBICOBMECTHBIX IEHCTBUICYUETOMOOIIUXUHTEPECOB,

MBO3MOKHOCTEMKAX A0 O4JICHAKOJUIEKTHBA;
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MIPUHUMATH LI COBMECTHOM JIESITETIbHOCTH, OPraHU30BbIBAaTh U KOOPAUHUPOBATH
JEUCTBUAIOEETOCTHKEHNUIO: COCTABIIATHILIAH IEUCTBU M, PACTIPEICIISI TEPOITUCYIETOM
MHEHUU y9aCTHUKOB, 0OCYKIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4acCTHHUKA KOMAaHJIbl B OOIIUIA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaratb HOBBIE MPOEKTHI, OLEHHUBaTh HJAEH C T[IO3UIMU HOBH3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTyalUsIX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHbleyHUBepcaJbHbIeyUeOHbIeIEHCTBHS
Camoopranmsanms:
CaMOCTOSATEbHOOCYIECTBISATHIIO3HABATEbHYIOAEATEIbHOCTEBOOIACTU(DU3UKH U
aCTPOHOMUHU, BBISIBJIATH MPOOJIEMBI, CTABUTH U(DOPMYIMPOBATHCOOCTBEHHBIE3A/1AYY;
CaMOCTOSITENIBHO COCTAaBIATH IUIAH PEIICHUS PAaCYETHBIX W KAYECTBEHHBIX 3a/ad,
IUIaH  BBIMOJHEHUs MPAaKTHYECKOW paboThl C Y4Y4ETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUIA;
JABATHOLICHKYHOBBIMCHUTYALUSIM;
paclIMpATbPaMKUYy4€OHOTOIIPEIMETAHAOCHOBEIMYHBIX TPEIITOYTEHUH;
J1eJ1aThOCO3HAHHBINBBIOOP,apTyMEHTHPOBATHET0,0paThHACEOSIOTBETCTBEHHOCTh 32
peuieHue;
OLIEHUBATHIIPUOOPETEHHBINOIIBIT;
CHoco0CTBOBaTh (POPMHUPOBAHUIO U IMPOSBICHUIO 3PYIUIUN B 00JACTH (UBHKH,
MOCTOSIHHO TOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb,YMOIMOHATbHBIHHHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCHUTh KOPPEKTHBBI B JCSITEIHLHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIHTATOB IIEJISM;

BJIa/ICThHABBIKAMUIIO3HABATEIbHOMPE(DIEKCUMKAKOCO3HAHUSICOBEPIIIAEMbIX JIEHCTBUN
Y MBICIIUTEIHLHBIX MTPOIIECCOB, X PE3YyIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh IPUEMBI PeICKCUU JUTSIONIEHKUCUTYAIINH, BELIOOPABEPHOTO
peIlIeHNSs;

YMETH OIEHWBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHIKCHHIO;

PUHUMATEMOTUBBIMAPTYMEHTBIIPYT UXIIPUAHATIN3EPE3YIbTaTOBACITEIBHOCTH;

IPUHUMATH Ce0sl, TOHUMas CBOU HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATEMOTUBBIMAPTYMEHTHIIPYTUXIPUAHAIA3EPE3YIbTATOBACATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHMOKH.

Brporecce10c THKeHUSITHIHOCTHBIXPE3YIbTATOBOCBOCHHUSTIPOTPAMMBITIO  (DU3BHKE
JUIsL YPOBHSI CpEIHEro oO0Imero o0pa3oBaHUS y OOYYalOIMUXCS COBEPIICHCTBYETCS

OMOIMOHATBHBIN WHTEIIJICKT, TPeTIoIararoHii

c(hOpMHUPOBAHHOCTH:
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CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh IMOHUMAaTh CBOE HSMOIMOHAIBHOE
COCTOSIHHE, BUJIECTh HAINPaBICHUAPA3BUTHA COOCTBEHHOM SMOIMOHATBHONC(HEPHI, OBITH
YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHMs, BKJIIOYAIONIETO CAaMOKOHTpPOJIb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTH3aCBOE TOBEJCHHE,CITOCOOHOCTHAAANTUPOBATECS K IMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMHU, BKIIIOYAIONIECH CTPEMIICHHE K JIOCTIDKEHUIO IIeNd H
ycIiexy, ONTUMHU3M, HWHHIIMATUBHOCTh, YMEHHE JEWUCTBOBATh, HCXOAS M3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSHUE
IPYTUX, YYUTHIBATh €ro MPH OCYIIECTBICHUN OOILEHHs, CHOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHHIO;

COLIMAJIbHBIXHaBBIKOB, BKJIFOUAIOIIUXCIIOCOOHOCTHBBICTPAUBATHOTHOIIIEHUSIC
JIPYTUMH JIOABMHE, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIEPE3YJIBTATHI

K xoniy obyuenus B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0A30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TNpUMEpPax poiab U MecTo (GU3UKA B (HOPMUPOBAHUU
COBPEMEHHOW Hay4yHOM KapTUHBI MHpA, B PA3BUTHUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH JIOIEH;

VYUTHIBATh TPAHWIBI MPUMEHECHHUS  HW3YYCHHBIX  (PU3UYECKUX  MOJICIICH:
MaTepuaibHas TOYKa, HWHEpIUalIbHAs CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TEO,
UJICANIBHBIN Ta3, MOJEINW CTPOCHUS Ta30B, >XUIAKOCTEH M TBEPIBIX TEJ, TOYCYHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHnH (PU3NIECKUX 3a]1aY;

pacno3HaBath (u3MUECKHe SBIEHUS (MPOIECChl) W OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAaHHWKH, MOJICKYJIIPHO-KHHETHYECKON TEOpUM CTPOCHHS BEIIECTBA W
JIEKTPOJUHAMUKHI: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE BUKEHUE,
CBOOOTHOCTIAICHUETEI, IBHKEHUETTIOOKP Y KHOCTH, HHEPITU S, B3aUMOICHCTBUE TeN,
nuddy3usi, OpoyHOBCKOE JIBUKEHUE, CTPOCHUE JKUJIKOCTEH U TBEPABIX TEJ, U3BMCHEHHE
o0béMa Ten TpH HarpeBaHuM (OXJIAKIEHWHU), TEIUIOBOE paBHOBECHE, HCIIApEHUE,
KOHJICHCAITWs, TUTABJICHHE, KPUCTAIIN3AINS, KUTICHUE, BIIAKHOCTh BO3/TyXa, TTOBBIIICHNE
JIABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYJE, CBSI3b MEXAY NapameTpaMu
COCTOSIHHS Ta3a B H30MPOIECcCcax, dIACKTPU3AIINS TEJl, B3AUMOICHCTBHE 3aps/IOB;

OMKCHIBATh MEXAHWYECKOE JBW)KCHHE, WCHONB3YsSd (U3HUYECKHE BEIUYHHBIL:
KOOpJIMHATA, MYyTh, TIEPEMEIICHIE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJia, UMITYJIbC
Tela, KWHETWYECKas DJHEpPrus, TOTCHIWAbHAsS JSHEPIHs, MeXaHWdeckas pabora,
MEXaHUYECKask MOIHOCTh; MPU OMUCAHUU MPABWILHO TPAKTOBATh (PU3UUYECKUIA CMBICI
UCITOJIB3YeMBIX BEJIMYMH, WX OOO3HAYCHHWS W CIUHUIBI, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTHUMH BEIIMYNHAMU;
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ONKCHIBATh U3yYEHHBIE TEIJIOBBIE CBOWCTBA TEJI U TEIJIOBBIE SIBJICHMS, UCHOJIB3YS
bu3nyYecKkue BEIMYUHBL: JaBJICHHUE raza, TeMIepaTypa, CpeaHsss KUHEeTUYeCKasi SHEprus
XAa0TUYECKOTO  JIBIDKEHUS MOJIEKYJ, CpEAHEKBagpaTU4YHasi CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHsA SHEpPrus, pabora rasza, Kod3()(PUIHUEHT MOJIe3HOTO
JEUCTBUS TEIUIOBOTO JBUTATEINsl; NIPU ONMUCAHUM MPABHIBHO TPaKTOBaTh (PU3MUYECKUN
CMBICII MCHOJIb3YEMBIX BEJIIMYUH, UX O0O3HAYEHUS M €AUHULBI, HAXOAUTh (POPMYJIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NUYECKYIO BEIMYUHY C IPYTUMU BEIMUMHAM;

ONMUCHIBATh M3YYEHHBIC DJIJIEKTPUYECKHE CBOMCTBA BEIIECTBA U JIIEKTPUUYECKHE
sBNEHUS (IIPOLIECCHI), HCIOJB3Ysd (PU3NYECKUE BEIUUYHMHBI: SJICKTPUUECKUN 3apsil,
ANEKTPUYECKOETIOJIC, HAPSHKEHHOCTHITONS, TOTEHIIM A, PA3HOCTBIIOTEHIINATIOB; ITPU
OMKCAaHUU TMPABWIBHO TPAKTOBATb(PU3UUECKHI CMBICT HCIHOIb3YEMbIX BEJTHMYMH,UX
0003HAYEHHUS M €AMHHUIIBI; YKA3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAAHHYIO (PU3UUECKYIO
BEJINYMHY C APYTUMHU BEJIMUYNHAMU;

aHAIN3UPOBATH(U3NUECKUETTPOLIECCHIUSBICHUS, UCTIONb3YA(U3NIECKUE3AKOHbBl U
IPUHLMIIBL: 3aKOH BcemupHoro taroreHus, I, II m III 3axkomsr Herorona, 3axon
COXpPaHEHUS MEXaHUYECKOW DSHEpPruM, 3aKOH COXPAaHEHUS MMIYJbCa, IPUHLIUI
CYNEpIO3ULIMA  CUJI, NPUHIMI PABHONpPaBUS WHEPLHMAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHMS BEIECTBA, I'a30BBIE 3aKOHBI, CBS3b
CpelHE KHWHETUYECKOM SHEpPruu TEIJIOBOTO JBUYKEHUS MOJIEKYJI € aOCOJIOTHON
TEMIIepaTypoi, MEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIO
3apsiaa, 3akoH KylioHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U yCIOBUSA (TPaHHULIbI, 00J1aCcTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHUMUIBI JCUCTBHS MAalluH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCJIOBUS KX O€30MaCHOr0 MCIOJIb30BaHMUS B IIOBCEIHEBHOM
KU3HU;

BBITMOJIHATH SKCIIEPUMEHTHI 110 MCCIEA0BaHUIO (PU3HUECKUX SIBIICHUH U MPOLIECCOB
C HCIIOJIb30BAaHUEM MPSAMBIX, U KOCBEHHBIX HM3MEpPEHUH, MpH 3TOM (HOPMYIUPOBATH
po0IemMy/3a1auyurunoTe3yy4eOHOr09KCIIEpUMEHTa,COOUPAThYCTAHOBKY u3
MPEI0KEHHOTO 000PYI0BaHHUSI, POBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISATh NMPSIMbIE U KOCBEHHbIE M3MEpPEHUs (PU3NUECKUX BEIINYUH, IPU 3TOM
BBIOMpPATh ONTHUMAJIBHBIA CIOCOO M3MEPEHUsT M HCIOJIb30BaTh W3BECTHBIE METOMbI
OLICHKH MOTPEIHOCTEN U3MEPEHNUN;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMU BEIIMYMHAMU C MCIIOIb30BAaHHEM
NPSMBIX U3MEPEHUM, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJyYEHHOM 3aBUCHMOCTH (PM3UYECKUX BEJIMYMH B BUJE TAaOMUIl U rpaduKoB, JeiaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

coOJTI01aThIIPaBUIA0€301aCHOTOTPYAAPUIIPOBEICHUUUCCIIEI0BAHUMBPAMKAX
y4eOHOT03KCIIEpUMEHTA, y1€0HO-UCCIIEA0BATEIbCKOMUITPOCKTHOMACSITENIEHOCTHC
UCITI0JIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pyAOBaAHUS;

pemarh pacy€THbIE 3a/aud C SIBHO 3aJaHHON (PU3MYECKOW MOJEIbI0, UCTOIb3Ys
¢duznyecKkre 3aKOHbI U IPUHLIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3a7a4u BbIOUPATh
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(U3NYECKYIO MOJIEIb, BBIACIATh (PU3NYCCKHE BETMUNHBI U (POPMYJIbI, HEOOXOIUMBIC JJIsI
e€ pelIeHHs, TMPOBOAUTHPACUETHI HMOICHUBATHPEATLHOCTHIIONYYEHHOTO 3HAYCHUS
(U3NIECKOIN BEITUYHHBI;

pelraTh KauyeCTBEHHBIC 3a/lauyd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUNBYIO
ICTMIOYKY pPAacCy)XKJICHH C ONOpOM Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh TPU PCIICHUM YYEeOHBIX 3aJa4 COBPEMCHHBIC HH()OPMAIMOHHBIC
TEXHOJIOTUM JUI TIOWCKA, CTPYKTYPUPOBAHMs, HWHTEPIPETALUU M TPEIACTABICHUS
y4eOHONMHAYYHO-TTOMYJIIPHORUH(POPMALIH,ITOTyIeHHOUN3PA3TMYHBIXUCTOUHHKOB,
KPUTHUYCCKH aHAJTM3UPOBATH MOJTydaeMyr0 HHPOPMAITHIO;

IPUBOIUTHIIPUMEPHIBKIAAAPOCCUNCKUXU3APYOCIKHBIX YUEHBIX -(DU3UKOB B
Pa3BUTHEHAYKH,00bICHEHUETIPOLIECCOB OKPYKAIOIIEr0 MHUpa, B Pa3BUTHE TEXHHUKU W
TEXHOJIOT U,

HCII0JIb30BaThTEOPETHICCKUE3HAHUATIO(U3UKEBIIOBCETHEBHOMKU3HI JUTSI

oOecrieyeHusi O€30MAaCHOCTM TMpU OOpallleHnH C nOpudopaMu U TEXHUYECKUMH
yCTPOMCTBaMH, MJsi COXpPAHEHUS 3J0POBbS W COONIIOEHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpEAE;

paboTaTh B rpymnIe ¢ BHIIOJHEHUEM PA3JIMYHBIX COLIMATIBHBIX POJEH, MIIaHUPOBATh
paGoTy Tpymmbl, paAlMOHAIBHO pPACTIpEAeNsATh OOS3aHHOCTH W  IUTAHUPOBATH
NESITENIbHOCTh B HECTaHJAPTHBIXCHUTYAIUSX,aIeKBATHOOIICHUBATHBKIIAIKAKIOTOM3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeIMeTHbIE pe3ysbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPHUPOBATh Ha TPHUMEpPax polb M MeCcTOo (GU3UKA B (POPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PAa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IIPAKTUYECKOM JAEATEIIBHOCTU JIIOJIEH, LEJIOCTHOCTh W E€OUHCTBO
(bu3MYecKoi KapTUHBI MUPA,

VYHUTHIBATh TPAHUIBI MPUMEHECHUSI M3YyYCHHBIX (PU3NUECKUX MOJCIICH: TOYCUHBIN
IEKTPUUECKUH 3apsijl, JTyd CBETa, TOUCYHBI MCTOYHHUK CBETA, siIEpHAs MOJEINb aToma,
HYKJIOHHAsI MOJISJIb aTOMHOTO sI/Ipa MPU PEIICHUH (PU3NYSCKUX 3a]1a4;

pacno3HaBath (uU3MUECKHE SIBIEHUS (MPOIECChl) W OOBSICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH WM KBAHTOBOW (DM3UKH: DIICKTpHUECKAas ITPOBOIUMOCT,
TEIJIOBOE, CBETOBOE, XHMHYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBUC
MarHUTOB,3JICKTPOMArHUTHATUHAYKITUS,ICHCTBUE MarHUTHOTO TIOJISI Ha TPOBOTHUKC
TOKOM U JIBMOKYITUHCS 3apsiJl, JJICKTPOMarHUTHBIC KOJIeOaHUS ¥ BOJIHBI, MPSIMOJTUHEHHOE
pacnpocTpaHEHUE CBETa, OTpakeHHe, MpejomiieHue, uHrepdepeHuus, audpakuus u
MoJISIpU3aIlisl CBeTa, Jaucnepcus cBera, (oroanekrpuueckuii 3¢Gdext (pororddexr),
CBETOBOE JaBJCHUE, BO3HUKHOBEHWE JIMHEWYATOTO CIIEKTpa aToMa BOAOPOJA,
€CTECTBEHHAsI U UCKYCCTBEHHAs PAIMOAKTUBHOCTb;
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ONKCHIBATh H3YYEHHBIE CBOWCTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTUYECKHUE, DIEKTPUUECKYIO MPOBOJUMOCTh Pa3iIMUYHBIX CPEl) U DJIEKTPOMATrHUTHbBIE
ABJIEHUS (IIPOLIECCHI), UCTIOIB3YS (PU3NUECKHUE BEIUYUHBL: JIEKTPUUECKUN 3apsil, Cuila
TOKa, DJJEKTPUYECKOE HAIPSIKEHUE, JJIEKTPUUYECKOE COMNPOTUBIEHUE, PA3HOCTh
NOTEHLMAJIOB,JIEKTPOABIKYILAsACHIIA,pad0TaTOKa, MHYKIIUIMAarHUTHOT OTI0JIs1,CHJTa
Awmnepa, cuna JIopeHIla, WHIYKTUBHOCTh KATYIIKH, SHEPrus SJIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, TIEPUOJ U YacToTa KoueOaHuil B KoJebaTeIbHOM KOHTYpE, 3apsl U
ClJIa TOKa B IPOLIECCE TapMOHUYECKUX IJIEKTPOMArHUTHBIX KoJyieOaHMM, (HOKycHOE
pPacCTOSIHUE W OINTHYECKasl CUjla JIMH3bI, [PU OIMCAaHWU TNPABWIBHO TPAaKTOBATh
(u3NYECKUI CMBICT HUCIIOJIb3YEMBIX BEIMUYUH, X 0003HAUYEHUS U €IMHULIbI, YKa3bIBaTh
(dbopMyIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUUHYC IPYTUMHU BEIUYNHAMY,

OTUCHIBAaTh U3yUYEHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCMONB3YS (hU3HUECKUE
BEJIMYMHBI: CKOPOCTHIIEKTPOMAar HUTHBIXBOJIH, IJIMHABOIHBINYACTOTACBETA, SHEPT U
UUMITYJIbC(POTOHA,IEPUOIIIONYpaciaa, 3 HePrUsCBI3NATOMHBIXAJEP, IPUONTUCAHUU
PAaBUJIbHOTPAKTOBATH(U3HMUECKUHCMBICIUCIIONB3YEMBIXBETNUNH, UX0003HAUECHUSU
€IMHULIBI, YKa3bIBaTb()OPMYIIbl,CBA3bIBAIOIINEAAHHYIO(DU3NUECKYIOBETUUMHYC JIPYTUMU
BEJIMYMHAMU, BBIUMCIATH 3HaUYE€HUE (DU3NUECKOI BEITMYHHBI;

aHAJIN3UPOBATH(PUZNYECKUETTPOLIECCHINSBICHUS, UCTIONb3YSIPU3NUECKUE3aKOHbl U
OPUHIUIOBE: 3aKOH OMa, 3aKOHBI MOCIEAOBATENBHOIO U MapaJUIEIbHOTO COEIUHEHUS
IIPOBOJAHUKOB, 3aKOH Jlkoyms—JIeHna, 3aKOH AIEKTPOMAarHWTHOM WHIYKIIMH, 3aKOH
IPSIMOJIMHEWHOIO  PACIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI
NPEJIOMJIEHUS] CBETa, YpaBHEHHE ODWHIITEWHA Uil (PoTor(deKTa, 3aKOH COXpaHEHUs
DHEPIUHU, 3aKOH COXPAHEHUs HMMITYJIbCA, 3aKOH COXPAHEHUs JIIEKTPUUYECKOrO 3apsna,
3aKOHCOXPAaHEHUSIMACCOBOTr0UHCIIA,TOCTYIaThIbopa,3aK0HpaIn0aKTUBHOTOpACaia,
OpyU 3ITOM pa3InyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpaXEHHUE U yCIOBUS (TPaHMILIbI, 00JIaCTH) MPUMEHUMOCTH;

OnpeaensAThHAIIPABICHUEBEKTOPAUHAYKIIMMMAarHUTHOTOTIOJISIITPOBOIHUKA C TOKOM,
cuibl Amriepa u cuisl JlopeHua;

CTPOUTH U OMNMCHIBATh M300pa)KEHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM, TOHKOU
JINH30M;

BBIMOJIHATH SKCIIEPUMEHTHI 110 MCCIEA0OBAHNUIO (PU3NUECKUX SIBJICHUN U MPOLIECCOB
C HCIIOJIb30BAHUEM MPSAMBIX, U KOCBEHHBIX H3MEPEHMI: MpH 3TOM (HOPMYIUPOBATH
po0IemMy/3a1auyurunoTe3yy4eOHOr03KCIIEPUMEHTa,COOMPAThYCTAHOBKY u3
MPEI0KEHHOTO 000PY10BaHHUSI, POBOJIUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, IPU ITOM
BBIOMpPATh ONTUMAJIBHBIA CIOCOO M3MEPEHUsT M HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKU ITOIPELIHOCTEN U3MEPEHHUI;

HCCIIEIOBaTh 3aBUCUMOCTH (DU3MUECKUX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpPEHU: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCUPOBATh PE3YJIbTAThI
MOJyYEHHOW 3aBUCHMOCTH (PM3UYECKUX BEJIMYMH B BHUJE TaOIULl U TpauKOB, J€1aTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEeI0BAHNUS;
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COOJTI0IaTHITPaBUIA0€30TaCHOTOTPYAAPUITPOBEICHUUHCCIIETIOBAHUIBPAMKAX
y4e0HOTOIKCIIEPUMEHTA, y9eOHO-UCCIIeI0BATETLCKONUITPOCKTHOMIESI TETEHOCTHUC
WCITOJIb30BAaHUEM M3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000pYAOBAHUS;

pemiaTh pacu€THbhIE 3a/1a4d C SIBHO 3aJaHHOM (DU3WYECKOM MOJIEINIbI0, MCIIOIb3Ys
bu3nYecKue 3aKOHBI W TPUHIWIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJaddl BHIOWPATH
(bU3UYIECKYIOMOIEIB, BEIACTATHOU3NYECKUEBEIUUNHBIN(POPMYIIBI, HEOOXOAUMBICIIST €6
pelieHus, MNPOBOAUTh pacuy€Thl W OIEHUBATh PEAJTBHOCTh MOJYYEHHOIO 3HAYCHUS
(bU3NYECKON BEIIMYUHBI;

pelllaTh KayeCTBEHHBIC 3aJayd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUUBYIO
LETIOYKY pACCYXXJCHUM C OINOpPOM Ha U3YyUYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznYecKue SIBICHUS,

UCIIOJIb30BaTh MPU PEIICHUU Y4YeOHBIX 3a/Jad COBpPEMEHHbIC HH(OPMAIIMOHHBIC
TEXHOJIOTUU [IJIi TIOWCKA, CTPYKTYpUPOBAaHUS, HWHTEPHNPETAlMU U TPEACTaBICHUS
y4eOHOMMHAYIHO-TIOMYJIIPHOMMH(OPMAIIUH, TOTyIeHHOMU3PA3IMUHBIXUCTOUYHHKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTydyaeMyr0 HH()OPMAIIHIO;

OOBSICHSATh IPHUHIUIIBI JICUCTBUS MAIIMH, MPUOOPOB U TEXHHYECKUX YCTPOMCTB,
pa3inyaTh yCIOBUS UX O€30MAaCHOTO UCIIOJIH30BAHUS B MIOBCEIHEBHOMN KU3HMU;

MPUBOIUTHIIPUMEPBIBKIATAPOCCUNCKUXU3APYOCIKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHI;

HCII0JIb30BaThTEOPETHICCKUE3HAHUATIO(DU3UKEBIIOBCETHEBHOMKU3HU TUIst
obecricueHus: O€30IACHOCTH TIPH  OOpAIIeHUH C TPUOOpaMHU M TEXHUYECKUMU
YCTPOMCTBaMH, JJIsi COXPAHEHHS 3J0pPOBbSi W COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYXKAOIIEH Cpee;

paboTaTh B IPYIIE C BHIMOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, MJIAHUPOBATH
paboTy Tpynmbl, palMOHAIBHO PpACOpPENeNsaTh OOSI3aHHOCTM U IJIAHUPOBATH
JESITEIbHOCTh B HECTAHJAPTHBIXCUTYaIUsIX,a€KBATHOOLICHUBAThBKIIAIKAXKIOTOU3
YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMAaTpUBaEMOM TPOOJIEMBI.
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TEMATHUYECKOEIIJIAHUPOBAHME'10

KJIACC

HanmenoBanue

No KosmuectBo OCHOBHBICBUABLICSITEILHOCTH
pa3zieIoBUTEM [IporpammHoOecoiepkanme

/i 9acoB 00yYaronmxcs

yueOHoronpeameTa
Pazgenl.®@usnkanMeToAbIHAYYHOTONIO3HAHUS
1.1 | ®usuka u MeTOaBI 2 duzrka—HayKaonpupo/ie. N3yueHneHnaydHbIX (AMIIUPUYECKUX U
HAyYHOTOIIO3HAHUS HaydHpieMeToApITO3HAHMS TEOPETHUYECKHX ) METOJIOB ITO3HAHUS

OKPYXAaIOIEro MUpa.
Ponpakcnepumentanteopun
BIIPOLIECCENO3HAHUSATIPUPOBI.
DKcnepuMeHT B QUBHKE.
MonenupoBanue GuU3NIECKUX
ABJIEHUU U ITporieccoB. Hayunbie
runote3bl. DU3NuecKue3aKOHbIN
TeopHH.] paHULIBITPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpuHImn
COOTBETCTBHUSI.
Ponbumectopusuku
B(OPMHUPOBAHUHCOBPEMEHHOM
Hay4YHOU KapTHUHbI MUDA,
BIPAKTHYECKOUIEATETbHOCTUITIONICH

OKPYXaIOILEro MUpa.
OO0cyXaeHuerpaHuuIpPUMEHUMOCTH
(bu3MYECKUX 3aKOHOB U TEOPHUH.
PaboTa B rpymnme no noaroToBke
KOPOTKUXCOOOIIEHUIOPOIUUMECTE
(GU3UKY B HayKe U B MMPAKTUYECKOU
NESITENbHOCTH JIFOJIEN.
JleMoHCTpannsaHaIOrOBbIXU

(D POBBIXU3MEPUTEILHBIXITIPUOOPOB,
KOMIIBIOTEPHBIX JATYUKOB.
OCBOEHNEOCHOBHBIXITPUEMOBPAOOTHI
cuudpoBoitiabopaTopruennopuznke

Uroronopazneny 2

YpupaspaboTkepaboueiimporpaMMbl BTeMaTHYECKOMILTAHHPOBAHNNIOIDKHBIOBIThY YTCHBI BO3MOKHOCTHHICIIONB30BAHHS HICKTPOHHBIX (LIH(POBBIX)
00pa30BaTEIbHBIXPECYPCOB, ABISIONINXCAYIe0HO-METOIIYECKUMIMATEPUAIIAMHU,COIEPKAHUEKOTOPBIXCOOTBETCTBYET3aKOHOIATEIbCTBY0000Pa30BaAHUH.
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Pazngen2.Mexanuka

2.1

Kunematuka

MexaHnueckoe JBUXKEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nekeHus. Cucrema oTcyéTa.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb,MTHOBEHHAsICKOPOCTh U
YCKOPEHUE MaTEPUAIIbHOM TOUKH,
UX IPOEKLIUH HA OCH CUCTEMBI
koopauHat. CioxxeHune
MEPEMEIICHUNUCIIOKECHUE
CKOPOCTEM.
PaBHOMEpHOEMPABHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUYKECHUE.
['padukr3aBUCUMOCTUKOOPIUHAT,
CKOPOCTH, YCKOPEHHSI, ITyTH U
epEMEIICHUIMATEPUATTBHONTOUKHI
OT BPEMEHH.
CroOoaHoemnaienue. Y ckopeHue
CcBOOOIHOTO Ma/ICHUsI.
KpuBonnHaenHoe 1BUXEHHE.
JIBr>KeHHne MaTepuabHOM TOYKU
NOOKPYKHOCTHCIIOCTOSTHHOMIIO
MOJIYJIFO CKOPOCTBIO. YTIIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[lepuoa u yactoTta oOpamieHUs.
[leHTpOoCTpEMHUTENIBHOE YCKOPEHHE.
TexHuyeckue ycTporcTBa u

[IpoBeneHneIKCIEPUMEHTA: U3YYECHHE
HEPABHOMEPHOI'O JABM)KECHHUS C LENBIO
OTIpe/IeNICHUs] MTHOBEHHOW CKOPOCTH;
MCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
yTSAMHU, IPOHAECHHBIMU TEJIOM
3anociae0BaTelIbHbIEpaBHbIE
IPOMEXYTKHU BPEMEHH NIPU
PaBHOYCKOPEHHOMABI)KCHUN
CHA4YaJIbHOWCKOPOCTHIO,PAaBHOMHYIIIO;
U3Yy4YECHUEBUKCHUSIIAPUKABBI3KON
’KUJIKOCTHU; U3yYEHUE JABIKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIILHO.
OOBsICHEHNEOCHOBHBIXIIPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKHUX KaK: CIIUJOMETp, LIETTHBIEC U
peMEHHBIE TIepejaun ABUKECHUS;, U
YCJIOBUHM UX O€301aCHOTO

U CII0JIb30BAaHUSBIOBCETHEBHOM
KHU3HU.
Pemennepacu€THbIX3a/1aUCSIBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO
CUCIIOJIb30BAaHUEMOCHOBHBIX(hOPMYT
KHUHEMaTHKH.
[TocTpoennenananusrpapukoB
3aBHCHUMOCTEN KMHEMaTHYECKUX
BEJIMYMH OT BPEMEHH
JUISIPABHOMEPHOTO
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IIPAKTUYECKOE TPUMEHEHUE:
CIIMJOMETP,IBUKEHUECHAPSIOB,
LIETIHBIE U PEMEHHBIE TIEpEIaun

MPaBHOYCKOPEHHOT OIIPSIMOJIMHEITHOTO
JIBUOKECHUSL.
Pacnio3naBanne(pu3n4ecKuxsBJICHUN B
Y4EOHBIX ONBITAX U OKPYKAIOIICH
’KU3HU: paBHOMEPHOE U
PABHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHHE, CBOOOAHOE Ma/IeHuE Tell,
JBUKEHHUE IO OKPY>KHOCTH.
OnucaHneMexaHNnYeCKOTOIBUKEHUS
C UCIOJIb30BaHUEM (PU3HYECKUX
BEJIMYMH: KOOPJMHATA, ITyTh,
nepeMenieHne, CKOpoCThb, YCKOPEHUE.
PaboTraBrpynnaxnpurjiaHupoOBaHuH,
IIPOBEICHUH U HHTEPIPETALNH
PE3yNbTATOBOIBITOBUAHAIHN3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMaUUIoTEME

2.2

JlnHamuka

HpI/IHI_[I/IH OTHOCHUTCIIbHOCTH

lNanunes. Ilepsbii 3akoH HproTOHA.

NuepruanbHbie CUCTEMBI OTCYETA.
Macca tena. Cuna. [Ipuniun
CyIEepNO3uLINKU CUl. BTOopoii 3aKoH
HreroToHagnssmMaTeprnaibHOMTOUYKH.
Tpernii 3akoH Hprotona
JUISIMATEPUAIBHBIXTOYEK.
3aKOHBCEMUPHOTOTATOTEHHUS.
Cuna tsxectu. IlepBas
KOCMHYECKast CKOPOCTb.

CpaBHEHHEMACCB3aNMMO/IEHCTBYIOIINX
TeN.

N3yueHne 3aBUCUMOCTH CHJTBI
yOpYyrocTHOTAShOPMAIINH;CPABHEHUE
CHJT TPEHUS TTOKOSI, KAUCHUS U
CKOJIbYKEHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBenenue 3KCrepuMeHTa:
UCCIIEIOBAaHUE 3aBUCUMOCTH CHUJI
YIPYTOCTH,BO3HUKAIOIIUXBIPYKHHE U
pPE3MHOBOM 00pasiie, OT X
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Cunaynpyrocrtu.3akoHl 'yka. Bec
Tena.

Tpenue. Buasirpenusi(moxos,
CKOJIb)KECHHUSI, KAUEHUS ).

Cuna tpenns. Cyxoe TpeHHe.
CunaTpeHUsCKOIbKEHUIUCHIIA
TpeHus nokost. Koappuuuent
TpeHus. Cuia COnpOTHUBIICHUS
IIPH IBMOKEHUH TeJla B KUIKOCTH
WJIM rase.
[TocTynarensHOEUBpaIaTeIbHOE
JBUKEHUE a0COJIFOTHO TBEPAOTO
TeNa.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH
BpaieHus. I Ineqocunsl. Y cnoBusd
paBHOBECUS TBEPIOIO TEIIA.
TexHuyeckneycTponcTBan
IPAKTUYECKOECTPUMEHEHHUE:
MOAIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMalim; u3ydeHue JIBHKEHUS
Opycka 1o HaKJIOHHOM TIIOCKOCTH;
HCCJICIOBAHUEYCIIOBUITPABHOBECHS
TBEPAOTO TeJIa, UMEIOIIETO OCh
BpalICHUS.
O0OBscHEeHNnEOCOOECHHOCTEN
PaBHOMEPHOTOMPABHOYCKOPEHHOTO
MPSIMOJMHEUHOTO JIBUKEHUS,
CBOOOTHOTOTIAICHUSTE, IBUKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HprotoHa, 3aKoHa BCEMUPHOTO
TSATOTEHHUS.
OOBICHEHNEOCHOBHBIXITPHUHITUIIOB
NEUCTBUS NOIIIUITHUKOB U UX
MPAKTUYECKOT0 TPUMEHEHUS.
OOBsICHEHNEIBIKSHUSUCKYCCTBEHHBIX
CITyTHUKOB.
Pemennepacy€THhIX3a/1a4CSBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO
CHCITOJIb30BaHUEMOCHOBHBIX3aKOHOB U
bopMy TMHAMUKU.

Pacno3naBanue pu3nyeckux siBICHUN
B YYEOHBIX OMBITaX M OKPYKaIOIICH
KU3HU:UHEPLIUSI,B3aUMOICHCTBUETEN.
AHanu3 GU3NYECKUX MPOIECCOB U
SIBJICHUM CHCIIOJIb30BaHHEM 3aKOHOBH
MIPUHITUIIOB: 3aKOH BCEMUPHOTO
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tarorenus, |, IIulllzakonsiHbI0TOHA,
MIPUHITUIICYTIEPIO3ULIMH CHIL, IPUHIIUTI
PaBHOIIPABHOCTH MHEPIIMATIBHBIX
CHUCTEMOTCYETA

2.3

3aKOHBICOXPAaHEHUSB
MEXaHUKe

HNmiynibc MaTepruaibHOW TOYKU
(Tena), cucTeMbl MaTEpUATbHBIX
TOYEeK. IMIyJIbCCUITBIMU3MEHEHNE
UMITyJIbCa TeJla. 3aKOH COXPaHEHUS
MMITyJbCa. PeakTUBHOE NBUKEHUE.
Pa6ora cuiibl. MOIIHOCTH CHUITHI.
Kunetnueckas sHeprus
MarepraibHOUTOUKH. Teopema

00 U3MECHEHUN KMHETUICCKOU
SHEPIUMu.
[TorenunanbHasA3HEPTUS.
[ToreHmanbHasYHEPTUSYTIPYTO
nehOpMHUPOBAHHOMN TIPYKUHBI.
[TorennuanbpHasgdHEPTrUATENA
BOJIM3M TOBEPXHOCTU 3EMIIH.
IloTennunansHBIEN
HEMOTEeHIHAIbHbIECHIIBL. CBA3b
pabOThl HEMOTEHITUATBHBIX CHII

C U3MEHEHHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXpaHEHMSI MEXaHUYECKOM
SHEPIUMU.

Yrpyrueuneynpyrue

[IpoBeneHneIKCIIEPUMEHTA: U3YICHHE
a0COJIIOTHO HEYNPYTOro yaapa
CIIOMOIIBIOJIBYX OJTMHAKOBBIX
HUTSHBIXMAasITHUKOB;CCIIEIOBAHUE CBSI3U
pabOThI CUIIBI C UBMEHEHUEM
MEXaHUYECKOI PHEPrUu Tela
HaIMPUMEPEPACTHKEHUSIPE3UNHOBOTO
KTyTa.
O1eHKaa0COMIOTHRIXUOTHOCUTEITbHBIX
MOTPEUTHOCTEUU3MEPEHUIN(PU3UUECKUX
BEJIMYMH.
Pemennepacu€THhIX3a]aUCSIBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO
CUCIIOJIb30BAaHUEMOCHOBHBIX3aKOHOB U
dbopMysT TMHAMHUKY U 3aKOHOB
COXpaHEHHUHI.
PemennexkadyecTBeHHBIX 33724
COIIOPOMTHAN3yUEHHbBICBPA3IEIIe
«MexaHnKa»3aKOHbI,3aKOHOMEPHOCTH
U (hU3UYECKHUE SIBIICHUA.

Onucanre MEXaHMYEeCKOTO JIBIKCHHS C
UCIIOJIb30BaHUEM (PU3NYECKUXBETUYHH:
UMITYJIbC T€JIa, KHHETUYECKasi SHEPTHs,
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CTOJIKHOBEHMS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET,KONEP,TPYKUHHBIN
IACTOJIET, ABUKEHHUE PAKET

NOTEHIMATbHASIIHEPT UL, MEXaHUUECKas
paboTa, MEXaHUYECKasi MOIIHOCTb.
AHanu3 GU3NYECKUX MPOLIECCOB U
SABJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHECHUSAMEXaHUIECKONIHEPTHH,
3aKOHA COXPAHECHHMSI UMITYJIbCA.
OOBsACHEHNEOCHOBHBIXITPUHIIUIIOB
JEUCTBHUS U NIPAKTUYECKOIO
MPUMEHEHUSTEXHUUECKUXYCTPOICTB,
TaKMX Kak: BOJOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET.
OOBbsICHEHUEABUKEHUSAPAKETC OMIOPOA
Hau3y4YeHHbIEPU3NUECKUEBEITUUNHBIN
3aKOHBI MEXAHUKH.

Hcnonps3oBaHue MpU NOATOTOBKE
COOOIIEHUHOTTPUMEHEHUN3AKOHOB
MEXaHUKHU COBPEMEHHBIX
MH(POPMALMOHHBIXTEXHOJIOTUIAJIS
MOMCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETALUU U MTPEICTABICHHUS
uH(pOpPMaIIUU, KPUTHYECKUHaHAIN3
noyiy4aemMou uHpopMauu
[IpoBe1eHNEKOCBEHHBIXU3MEPEHUIA,
HUCCIe0BaHNUI 3aBUCUMOCTEN
(U3NYECKUXBEINYUH,IPOBEPKA
IIPEIIOKEHHBIX TUITOTES

HUroronopazneny

18
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Pazgen3.MouekyasipHasspusnKan TepMOAUHAMHKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYCCKOUTCOPHH

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYJISIPHO-
KUHETUYECKOUTEOPUUUUXOIIBITHOEO
6ocHoBanue. bpoyHoBckoe
JIBHKCHUE.

Huddysus. Xapakrep NBIKEHUS U
B3aUMOJICHCTBUSYACTULIBEIICCTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BSICHEHUECBONCTBBEIIECTBA
HA0CHOBE3THXMOIenei.Maccaun
pasMepsbl MoJiekyil. KonnyectBo
BemiecTBa. llocrosHnasABoraspo.
TerioBoe paBHOBECHE.
TemneparypauneénsmepeHue.
[[Ixama temneparyp Llenbcus.
Monens uneajasLHOro rasa.
OcHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUH UACATBHOTO ra3a.
AOcooTHasTeMIIepaTypakakMepa
CpEHEN KNHETUYECKON DHEPTUU
TEIJIOBOTO JIB>KEHUS YaCTHII ra3a.
[IIxana Temneparyp KenpBuHa.
["a30BBIE3aKOHBI. Y paBHEHUE
MenaeneeBa—Kitaneipona.
3akon/lanbToHa.M30mpoiieccl

IIpoBeneHne dKCIIEpUMEHTA:
ONPEAECICHUEMACCHIBO3/TyXa
BKJIACCHOMKOMHATEHAOCHOBE

M3MEPEHUNO00BEMAKOMHATHI,IABICHUS U

TEMIIEPATYpPhI BO3lyXa B HEW;
VCCIIEIOBAHNUE 3aBUCUMOCTH MEKY
[1apaMeTPaMHUCOCTOSHUAPA3PEKEHHOTO
rasa.
OneHkaaOCoMOTHBIXUOTHOCUTEIBHBIX
MOTPENTHOCTEHN3MEPEHU I (PU3UUECKIX
BEJINYHH.

OOBsiCHEHHE OCHOBHBIX MPUHIUIIOB
JericTBUHTEpMOMETpandbapomMeTpau
YCIIOBHUH WX O€3011aCHOTO
HCIOJIb30BaHUSBIIOBCEHEBHOM
KU3HU.

PacnioznaBanue Ghpu3nueCKUXsIBICHHMA
BY4€OHBIXOIBITAXHOKPYKAIOIIEH
*Ku3HH: U dy3us, OpOyHOBCKOE
JIBUOKEHUE.

OnucaHneTenI0BbIX SIBICHUN
CUCTIOJIb30BaHUEM (DU3UIECKUX
BEJINYMH: IABJIEHUEra3a, TeMneparypa,
CpeaHsAsl KHHETUYECKAsl SHEPrus
XA0TUYECKOTOIBUKECHUSMOJICKYI,
CpPEIHEKBAAPATUYHAS CKOPOCTh
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BU/I€AJIbHOMIa3€CITOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpencraBaeHue
M30IPOLIECCOB:U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckue ycTpoucTBa u
MPaKTUYECKOCTIPUMECHEHUE:
TepMOMETp, OapoOMeTp

MOJIEKY L.
AHanu3 GU3NYECKUX MPOILECCOB U
sIBIICHUMcHCIONB30BaHNEMMKT,
ra30BbIX 3aKOHOB, CBSI3U CPEAHEM
KMHETUYECKOUIHEPTUUTETIIOBOTO
JBUKEHUSIMOJIEKYJICA0COIOTHON
TEMIIEPATypPOH.
Pemennepacu€THbIX3aJaUCSIBHO
3aIaHHON (PHU3UYECKOUMOIETIBIO C
UCITOJIb30BAaHUEM OCHOBHBIX
nonoxeHuiMKT,3akoH0BUbOpMY T
MOJIEKYJIIPHOUN (PUBHKHU.
PaboTaBrpynnaxnpurjaHupOBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3yNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOopMaUUIoTEME

3.2

OCHOBBI
TEPMOJTMHAMUKH

10

TepmoanHaMuueckasl CUCTEMa.
BuyTpeHnnss sHeprus
TEPMOIMHAMHYECKOMCUCTEMBIN
CIOCOOBI €€ N3MEHEHUHI.
KonudecTBo TemnoTsl u padoTa.
BHyTpeHHAAHEPIUA0IHOATOMHOIO
HUIeaJIbHOro ra3a. Buabl
TEILIONEPEAaYu: TEIIONPOBOIHOCTb,
KOHBEKLMS, U3IyUYCHUE. Y IeIIbHAs
TENJI0EMKOCTHBELLIECTBA.

IIpoBeeHNEIKCIIEPUMEHTA: U3MEPEHNE
YACIBHON TENMIOEMKOCTH BEILIECTBA.
OneHkaaOCcoMOTHRIXMOTHOCUTEbHBIX
MOTPENTHOCTEHN3MEPEHU N (PU3TUECKIX
BEJINYMH.
N3yuenneMoaenennapoBouTypOrHbI,
JIBUTaTelIsl BHYTPEHHETO CTOPAaHUs,
PEaKTUBHOI'O IBUTATEII.
OObsACHEHUENPUHILIUIIOBACHCTBUSIH
YCIIOBUHOE30MacHOr0 UCTOIb30BaAHUS
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KommuectBoTennoTsl

[IpU TEIJIonepeaaye.
[TonsatueobanuadbaTHOMIpOIIECCE.
IlepBblii 3aKOH TEPMOJNHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJUHAMUKHUKHU3OMPOIIECCAM.
I'paduueckas uaTepnperanus
paboThI rasa.
BTopoizakoHTEpMOINHAMUKH.
Heob6patumocTthnpornieccoB

B [IPUPOJIC.
TerutoBsiemanHbl. [ [puHIATIBL
NEeUCTBUS TETJIOBBIX MAaIlIUH.
[TpeobpazoBaHusIIHEPTUN

B TEIUIOBBIX MalllMHAX.
Koaddunmentnoneznoroaeiictus
TETUIOBOM MAIlIHBI.
[uxnKapaoueroxodgpuiueHt
MOJIE3HOTO JECUCTBUSL.
DKOJOTUYECKUENPOOIEMBI
TETJIOOHEPTETUKHU.
TexHuueckueycTponcTsau
PaKTUYECKOCTTPUMEHEHHE:
JIBUTaTEIbBHYTPEHHETOCTOpaHus,
OBITOBOMXOJIOIUILHUK,
KOH/MIIUOHED

BIIOBCE/THEBHOMKU3HUIBUTATEIIS
BHYTPEHHETO CTOpaHWMs, OBITOBOTO
XOJIOIUIIbHUKA, KOHJIUIIUOHEPA.
OnurcannecBONCTBTEIUTEIIIIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bU3MYECKUXBEINYMH: JaBJICHUETa3a,
TeMIlepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTpPEHH:IS1 SHEprus, padoTa rasa.
Pemmennepacu€THhIX3a]aUCSIBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO
CUCIIOJIb30BAHUEMOCHOBHBIX3aKOHOB U
dbopmys MoNeKyIsspHON (PU3UKU U
TEPMOIUHAMUKH.
PemennexkadyecTBeHHBIX 33124
COMOPOMHAN3y4YECHHbIEBPA3IETE
«MounekynsipHas pusuka u
TEPMOTMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTUU(U3NUECKUE
SIBIICHUSI.
PaGoTaBrpynnaxmnpuananuse
JIOTIOTHUTEIHHBIX HCTOYHUKOB
uH(pOpMAaIUH TI0 TeMe
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3.3

ArperaTHble
COCTOSTHUSIBEIIIECTBA.
da30BbIe MEPEX0/IbI

[TapooOpa3zoBaHUEUKOHICHCALIUS.
Hcnapenue u xuneHue.
AOGCOTIOTHAS M OTHOCUTEIbHAS
BIIAYKHOCTHbBO3Tyxa. HackieHHpIi
nap. YaenbHas TeIioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEPaTypPbIKUIICHUAOTAABICHUS.
TBépnoe Teno. Kpucraimmueckue n
amop(HbIe Tena. AHU30TPONUS
CBOWCTB KpUCTAILIOB. JKnuakue
KkpucTtauibl. CoBpeMEHHBIE
matepuaisl. [naBienne n
KpUCTaIA3aIMs. Y 1ebHAATEeIIoTa
riasnieHus. CyOaumarusi.
VYpaBHeHueTenaoBorodananca.
TexHuyeckue ycTporcTa u
IPAKTUYECKOE IPUMEHEHUE:
TUTPOMETP U MICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU
MOJIyYeHHS] COBPEMEHHBIX
MaTepHalioB, B TOM YHCIIE
HAaHOMATEPHAJIOB,
MHAHOTEXHOJIOTUHU

[IpoBeneHNEIKCIEPUMEHTA: UBMEPEHHE
OTHOCUTEIBHOM BIIA)KHOCTH BO3/yXa.
OneHkaaOCOMOTHBIXUOTHOCHTEIBHBIX
MOTPEUIHOCTENU3MEPEHUN(PU3NUECKUX
BEJIMYHH.
N3y4eHnecBONCTBHACKHIILIEHHBIX
NapoB, CI0cOO0B U3MEPEHHUS
BIIQ)KHOCTH

Haboienuekumnenusnpu
INOHM>KCHHOM/IaBJICHUN, HaIrPEBaHU

Y TUTABJICHUS KPUCTAILIMYECKOTO
BELIECTBA.

OObsicHEHUE TPHUHIIUIIOB IEUCTBUS U
yCIIOBHI 6€3011aCHOrOMCIIOIb30BAHUS
B [TOBCEJTHEBHOM KM3HU TUTPOMETPA,
MICUXPOMETPA, KaJTOpUMETpA.
N3ydeHne TEXHOJIOTUI NOITyYEHUS
COBPEMEHHBIXMATEPUAIOB,BTOMUYHCIIE
HAaHOMAaTEpPHUAaJIOB.
Pemennepacu€THbIX3a1aUCSIBHO
3aTaHHOM (PHU3UICCKONMOICIIBIO C
UCIIOJIb30BAaHUEM YpaBHEHUS
TEIJIOBOro OanaHca.
PemennekauyecTBeHHbIX3a0a4
CONOPOMHAN3YYECHHBIC3AKOHBI,
3aKOHOMEPHOCTH U (PHU3HUECKUE
SBJICHUS 110 TEME.

38



Pacnio3znaBaHue pu3nyeckux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
KU3HU: Aeopmanyst TBEPAbIX TE,
HarpeBaHue 1 OXJIaXJIECHUE Tell,
U3MEHEHHUE arperaTHbIX COCTOSTHUMA
BELIECTBAMOOBSICHEHUENXHAOCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.
Hcnonb3oBaHnenH()OPMAIMOHHBIX
TEXHOJIOTHH [l TOUCKA,
CTPYKTYpPUPOBaHUs, UHTEPIPETALIUU U
npecTaBiIeHust HHpopMauu mpu
MOJArOTOBKECOOOEHUHOTPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKYU B TEXHUKE

UTEXHOJIOTHSIX
Nroronopazneny 24
Paznend.diekTpoauHaMuKa
4.1 | DnekTpocraTuka 10 OnekTpuzanusaTen.dnekrpuueckuid | [IpoBeneHuesKcrepuMeHTa: usMepeHne

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsaoB. [IpoBogHuKN,
JTUBJIEKTPUKHU U TTOTYIIPOBOJHUKH.
3aKOHCOXPAHEHUSDIIEKTPUUECKOTO
3apsna.

B3anmMopeiicTBue 3apsa0B. 3aKOH
Kynona. TodeuHbIiRIEKTPUYECKU I
3apsi. DNEKTPUUECKOE MOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OreHKaa0COMIOTHRIXUOTHOCUTEITbHBIX
MOTPENTHOCTENU3MEPEHUN(PUZUUECKIX
BEJINYMH.
N3yyeHnenpuHUUIOBACUCTBHS
AIEKTPOCKOIIA, SJIEKTPOMETPA,
KOHJIEHCATOopA.
N3yueHnenpuHInIIOBAEHCTBUS
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Hanpssxk€HHOCTB 3JIEKTPUYECKOTO
nosst. [IpuHnun cynepno3uiuu
BJICKTPUYECKUX MoJieH. JInnuum
HanpsHKEHHOCTUAJIEKTPUYECKOTO
T10JIS.
PaboTacuimnekTpocTaTHIeCcKOTro
noad. ITorennuan. PazHocts
noreHuuaios.[ IpoBogHrkun
TTIASJIEKTPUKH B
3JIEKTPOCTATUYECKOM T0JIE.

HI/IBHGKTP HYCCKAAIIPOHHULIACMOCTD.

Onekrpoémkoctb. KonaeHcarop.
DIIEKTPOEMKOCTD TIIOCKOTO
KOHJIeHCAaTopa. DHEpPrus
3apsHKEHHOTOKOHIEHCATOPA.
TexHuueckue ycTpoucTsa u
MPaKTHYECKOE TPUMEHEHHE:
AIEKTPOCKOIL, dJIEKTPOMETP,
AJIEKTpOCTAaTUYECKas 3allluTa,
3a3eMJIEHUEAIEKTPONPHOOPOB,
KOHJIEHCATOP,KONMUPOBAJIbHBIN
armapar, CTPyWUHBIN IPUHTED

U yCIIOBUN 0€3011aCHOTO MPUMEHEHUS
B [IPAKTUYECKON KU3HHU,
KOIMPOBAJILHOTOAMIIApaTa,CTPYHHOTO
MpUHTEpA.
PaccMoTpenuehu3nuecKkuxoCHOBaHU M
AIEKTPOCTATUYECKOMN 3alUTHI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemiennepacu€THpIX3a1a4CSIBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO
CHUCIIOJIb30BaHUEMOCHOBHBIX3aKOHOB U
(bopMyIT 3IEKTPOCTATUKH.
PemiennexkadyecTBEHHbBIX3a1a4
CONOPOMHAN3YYEHHBIE3AKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUS DJIEKTPOCTATUKH.
Pacno3znaBanneu3nuecKuxsiBICHU B
Y4eOHBIX ONBITaAX U OKPYkKaIOIICH
KU3HU: SJICKTPU3ALIMS TET,
B3aMMOJICHCTBUE3aPSATOBHOOBICHEHNE
MX Ha OCHOBE 3aKOHOB U (hopMyIT
AJIEKTPOCTATUKH.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIIECTBANUDJICKTPUUECKUXSIBIICHUM C
HCITOJIb30BaHUEM (DU3UIECKUX
BEJIMYMH: JJIEKTPUUECKUM 3apsif,
HaIpPSKEHHOCTHICKTPUYECKOTOTOJS,
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MOTEHIIUAJ,PA3HOCTHIIOTCHIUATIOB,
AIEKTPOEMKOCTb.
AHanu3puU3NIeCKUXIIPOIIECCOBH
SBJICHUM C UCIIOJIb30BAaHUEM
bu3nYeCKUX 3aKOHOB: 3aKOHA
COXPaHEHUSDJIEKTPUUECKOTro3apsiia,
3akoHaKyioHa.
PaGoTaBrpynnaxmnpuananuse
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
MH()OPMAITUUHUTIOATOTOBKECOOOIIICHU I
OTPOSIBICHUNU3aKOHOBIJIEKTPOCTATUKY B
OKpY’KAIOLIEH KU3HU U TPUMEHEHUU
UXBTEXHUKE

4.2

IlocTossHHBINA

AIEKTPUYECKUNUTOK.

Toxku B pa3nu4HbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS AJIEKTPUUYECKOTO
toka.McrounnkuToka.Cuiatoka.
[TocTostHHBIN TOK.

Hamnpsoxenne.

3akoH OMa [ yyacTka L.
DIEeKTPUYECKOE COMPOTUBIICHUE.
VY 1ebHOE CONTPOTUBIIEHUE
BeniecTna. IlocienoBarenbpHoe,
napajjieabHOe, CMEIIAHHOE
COEJIMHEHHUE MPOBOIHUKOB.
PaboTasnekTpuueckororoka.
3akon/[xoyns—Jlenua.MoiHOCTh
AIEKTPUUYECKOTO TOKA.

[IpoBeneHnE SKCIEPUMEHTA: U3YUYEHHE
CMEILIAHHOTO COEAUHEHHUs PE3UCTOPOB;
n3mepenned JICHCTOYHNKATOKANETO
BHYTPEHHETO CONPOTUBIICHUS;
HaOJTI0/ICHUERIICKTPOJIHU3A.
OneHkaabCcoMOTHBIXUOTHOCUTEbHBIX
MOTPENTHOCTEHN3MEPEHU N (PU3TUECKIX
BEJINYUH.
OOBsACHEHUETTPUHITUTIOBICHUCTBUSH
yCJIOBHI 0€3011acCHOTO MTPUMEHEHUS
aMIIepMETPa,BOJITMETPA,PEOCTATA,
MCTOYHUKOB TOKa,
AIEKTPOHArPEBATEIbHbBIX U
AJIEKTPOOCBETUTEIBHBIXIIPUOOPOB,
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DJIEKTPOIBUKYIIIAS CHJIA U
BHYTPEHHEE COITPOTUBIICHUE
UCTOYHHUKA TOKa. 3akoH OMa
JUISL TIOJTHOM (3aMKHYTOM)
anexktpuueckomnuenu. Koporkoe
3aMbIKaHUE.

DJIEKTPOHHAS TPOBOJAMMOCTh
TBEPABIXMETAJUIOB.3aBUCHUMOCTD
CONPOTHUBIICHUSI METAIIOB

OT TEMIIEPATYpPHI.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBONCTBa3IEKTPOHHBIXITYYKOB.
[TonynpoBoauuku.CoOCTBEHHASH
IPUMECHAs! IPOBOJUMOCTh
MOJTYyNPOBOAHUKOB. CBOKCTBA
p—Nh-nepexona.
[TorynpoBOIHUKOBBIE TPUOOPHI.
DNEeKTPUYECKUUTOKBPACTBOPAXH
pacruiaBax 3J€KTPOJIUTOB.

DIEKTPOIUTHYECKAs TUCCOLIUALINSL.

DNEKTPOIIH3.
DIIEKTPUYECKUMUTOKBrazax.
CamocTosITeNbHBIIN
HECAMOCTOSITEJIbHBIPa3Ps.
Moumnus. [1na3ma.
TexHUYEeCKUEyCTPOUCTBAN

TEpPMOMETpPA CONPOTUBJICHUSI,
BAKYYMHOT'O JIM0J1a, TEPMUCTOPOB U
(hoTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIUOJIOB, TAJIbBAHUKH.
Pemennepacy€rHpix3aiaucaBHO
3aJIaHHON (YU3UIECKON MOJIEITBIO
CHUCII0JIb30BaHMEMOCHOBHBIX3aKOHOB U
dbopmyi Tembl «IlocTOSHHBIN
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nyeckux siBICHUN
B YUCOHBIX OIBITaX M OKPYXKaIOIICH
KU3HU:IIEKTPUUECKASIITPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JCUCTBUA TOKA.

AHanu3 3JMEKTPUYECKUX SIBIICHUH U
MPOLIECCOBBIEMAXIOCTOSIHHOTOTOKA C
HCIOJIb30BaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEI0BATEILHOTOUITAPAIIIEITIBHOTO
COEMHEHUS POBOJIHUKOB, 3aKOH
Jxoyns-Jlenna.

OnucaHnne N3y4eHHBIX CBOMCTB
BEIIECCTBUAIEKTPUUECKUXSIBIICHUN C
HCIIOJIb30BaHUEM (PU3UUYECKUX
BEJIMYMH :DJICKTPUUECKUN3aps I, cuia
TOKQ, AJIEKTPUYECKOE HAIIPSHKEHUE,
ANEKTPUUYECKOE COPOTUBIICHUE,
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MPaKTUYECKOE TPUMECHEHHE:
aMIIepMeTp,BOJILTMETP,PEOCTAT,
HMCTOYHHUKH TOKA,
AIIEKTpOHATrpeBaTEIbHBIC TIPUOOPEI,
AJIEKTPOOCBETUTEIHHBIC TIPUOOPHI,
TEPMOMETP COTPOTUBIICHUS,
BaKyyMHBIH O], TEPMUCTOPHI U
(bOoTOpE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIN JAHO/I,
raJlbBaHUKa

pazHocThoTeHIManoB,J/C,padbora
TOKa, MOIITHOCTD TOKa.
Ncnonb3oBanrnenHGOpMaImOHHbIX
TEXHOJIOTHH JIJISl IIOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
npecTaBIeHUs HHOOPMaILIMK TIPH
MOATOTOBKECOOOIIEHUHONPUMEHEHUN
3aKOHOBIOCTOSSHHOTOTOKABTEXHUKEH
TEXHOJIOTHSIX

Uroronopazneny 22
Pe3epBHOEBpeMsI 2
OBHIEE KOJIMYECTBO 68
YACOBIIOITPOI'PAMME
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11KJIACC

HanmenoBanue
No KosmuectBo OCHOBHBIEBU/IBIICSITENILHOCTH
pa3aenoBUTEM [IporpamMMHOEcoaepxKaHuE
n/m 9acoB 00yYarommxcst
ydueOHOoronpeaMera
Pazpenl.duekrpogunamMuka
1.1 | MarauTHO€ HoJE. 11 ITocTossHHBIEMArHUTHI. ITpoBeneHne SKCIEPUMEHTA: U3YUCHUE

DneKTpoMarHuTHas
WHTYKITAS

BzanMoaelicTBUENIOCTOSHHBIX
MarHuToB.MarHuTHOEIIOJE.
BekTopMarHuTHOMHHTYKIIAH.
[TpuHIMIICYIEPTIO3UITH
MarHuTHBIXITOHeH. JInam
MarHuTHOMMHAYKImu. Kaptraa
JIMHUWMAar HUTHOMWHTY KIIUUTTIOJIS
MMOCTOSTHHBIXMarHUTOB.
MarauTHOENOIEPOBOJHUKA
cTokoM.KapTuHanMHUNUHTyKIUHA
MarHUTHOTOIIOJISI IIMHHOTO
MPSMOTOIPOBOTHUKAN3AMKHYTOTO
KOJIBLIEBOTOITPOBOTHUKA,KATYIIIKH
cTokoM.OnbITIpCTeaa.
B3auMo1eiicTBHETPOBOIHUKOB
CTOKOM.

CunaAmrnepa,eéMo1yIb1
HarpaBJICHUE.
CunaJlopenua,e€émMoayibu
HanpasJieHue. J|BuxkeHne
3apSKCHHONYACTULIBI

MarHUTHOTONOJIAKaTYIIKHCTOKOM;
UCCIIEIOBAaHUE JIEHCTBUATIOCTOSTHHOTO
MarHuTaHapPaMKyC TOKOM;
WCCJIEIOBAHUESBIICHMUSI
AJIEKTPOMArHUTHOMHHTYKIIUH.
OneHkaaOCoMOTHBIXMOTHOCUTENBHBIX
MOTPENTHOCTEHU3MEPEHUN (PU3UUECKUX
BEJIMYHH.
OOBbsICHEHUETTPUHITUTIOBACHCTBUSU
yCIIOBUI10€30MaCHOTONPUMEHEHUS
MOCTOSIHHBIXMAarHUTOB,
AIIEKTPOMArHUTOB,3JIEKTPOIBUTATETIS,
YCKOPHUTENEUIIEMEHTAPHBIXYACTHIL,
MHIYKLIAOHHOMIICYH.
Pemennepacué€rupix3anayd
HaIpUMeHEeHNne(HOpPMYITEMbI
«MarnutHoenose. DIeKTPOMarHuTHast
WUHIYKLIHS.
PemennekauyecTBeHHBIX3a0a4
CONOPOVHAN3YYECHHBIC3AKOHBI,
3aKOHOMEPHOCTHH(PHU3HUECKUE
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BOJIHOPOJHOMMArHUTHOMIIOJIE.
Pabota cumnel Jlopenta.
SIBIIEHUETEKTPOMArHUTHOM
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DIEKTPOIBIKYIIASICUITANHYKIIUN.
3aKOHAJIEKTPOMATrHUTHON
nHaykuuu dapanes.

BuxpeBoe 351eKTprUIecKoe NoJIe.
DIIEKTPOABMKYIIASI CUITANH Y KIIUT
B IPOBOJHUKE, ABUKYLLIEMCS
ITOCTYNATEIbHO B OAHOPOJHOM
MarHUTHOM TIOJIE.

[IpaBunoJlenna.

NHaykTUBHOCTD. SIBNEHUE
CaMOWHIYKIIUU. DJICKTPOABUKYIIAS
Cuja CaMOMHIYKIIHH.
DHEPrUsIMarHUTHOTOMOJISIKATYIIKH C
TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuueckue ycTpoucTaa u
MIPAKTUYECKOCITPUMEHECHUE:
MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,
AIIEKTPOJBUTaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTHII,
VHIYKIAOHHAS [1€Yb

ABJICHUATEMbI«MarHuTHOEIIOJIE.
DNIEKTPOMAarHUTHAs! UHIYKLIHSD).
OrnpeneneHneHanpaBieHUsBEKTOPA
WHYKIIMM MAarHUTHOTO IO
MIPOBOJIHUKACTOKOM,CUIIBIAMIIEpA U
cuibl Jlopenuna.
PacnioznaBanueu3nueckuxsiBIeHU B
Y4EOHBIX ONBITaAX U OKPYkKaIOIICH
JKU3HU: B3aUMOJICCTBME MATHUTOB,
AIEKTPOMArHUTHAsI HHAYKIUSA,
JIeWCTBUE MAarHUTHOTO MOJISl Ha

HpOBOHHHKCTOKOMHHBHH(YMHﬁCH 3aps.

AHaIM331EKTPOMATHUTHBIX IBJICHUI

C MCIOJIb30BaHHEM 3aKOHA
BJIEKTPOMArHUTHOM UHIYKIHH.
OnucaHne N3y4eHHBIX CBOMCTB
BEIECTB M JIEKTPOMATrHUTHBIX
SIBJICHUU C MCIIOJIb30BaHUEM
(bU3NYECKUXBETUYNH : MHTYKIIHS
MarHUTHOTIO MOJIsI, cCujia AMImepa, cujia
JlopeHna, ”HIYKTUBHOCTh KaTYIIIKH,
SHEPTUADICKTPUYECKOTOMMArHUTHOTO
nojeu

Uroronopasneny

11
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Pa3znen2.Koj1e0aHuANBOJIHBI

2.1

Mexanunueckue u
3JIEKTPOMATHUTHBIE
KoJIcOaHUS

KonebatenbHas cuctema.
CBoOO/IHbIE MEXaHUYECKUE
koseOanus.l 'apmoHnyeckue
kojebanus. [lepuon, yactora,
aMIuTyaaudazaxkoe0aHuii.
[Ipy>XKMHHBIN MasATHUK.
MareMaTn4eCKUNMAasi THUK.
YpaBHEHHETapMOHUYECKHUX
kosnebanwuil. [ IpeBpamienuesnepruu
MIPY TAPMOHUYECKUX KOJICOAHUSX.
KonebarenbHblit KOHTYP.
CBOOOIHBICAIEKTPOMATrHUTHBIE
KOJIcOaHUs B UACATHBHOM
KOJIe0aTeTbHOMKOHTYpE. AHAJIOTUsI
MEXIy MEXaHUYECKUMHU U

SHCKTpOMaFHI/ITHBIMHKOJIC6aHPI5{MI/I .

®opmyna ToMmcona. 3aKkoH
COXPaHEHUS SHEPTUH B UJECATHHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasieHne03aTyXarommx
KoJeOanusx. BeiHyX1eHHBIE
MEXaHUYEeCKUe KoJIeOaHus.
Pe3onanc. BeiHyX/1eHHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHusI.
ITepeMeHHBIN TOK.
CunycouanbHBIMNIEPEMEHHBIUTOK.

HccnenoBanne napameTpoB
K0JIe0aTeTbHOHCUCTEMBI-TIEPHO/IA,
YaCTOThI, AMILUTUTY/IbI U (ha3bl
KoJieOaHuM (MIPYKUHHBIN W/WUIH
MaTeMaTHYECKUA MAsITHUK).
Hao0mronenunesaryxarommuxkoaeOanmil.
HccnenoBaHNeCBONCTBBBIHY K ICHHBIX
KoJicOaHMi.

Habmronenue pe3onanca.
IIpoBenenue 3KCrepUMeEHTA:
HCCIIeTOBAHNE3aBUCUMOCTHIICPHO 1A
MaJIbIX KoJIeOaHMI Tpy3a Ha HUTH

OT JIJTMHBI HUTH U MacChI IPy3a;
HCCJICIOBAHUETICPEMEHHOTOTOKA

B IIETIM U3 MOCEA0BATEILHO
COCTMHEHHBIXKOHICHCATOPA, KaTyIITKA
U pe3ucTopa.
O11eHKaa0COTIOTHRIXHOTHOCUTEILHBIX
MOTPENTHOCTENU3MEPEHUN(PU3UUECKIX
BCIINYMH.
OOBbsICHEHUETTPUHITUTIOBACHCTBUSN
yCJIOBU 0€30MacHOT0 MPUMEHEHUS
AJIEKTPUYECKOT03BOHKA, r'eHepaTopa
MIEPEMEHHOTO TOKA, JINHUU
AJIEKTpoIiepeay.
Pemiennepacy€THbIX3a/1a4CABHO
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MoniHOCTBIIEPEMEHHOT OTOKA.
AMIUTATYTHOECHUICHCTBYIOIIIEE
3HAYEHUECUIIBITOKANHATIPSKECHUS.
Tpanchopmarop. [IponsBoacTso,
nepeaaya u noTpedaeHue
DIEKTPUYECKONIHEPTHH.
DKOJIOTN4ECKUEPUCKU
IIPUIIPOU3BOACTBEICKTPOIHEPT UH.
KynpTypa ucrnonb3zoBanus
IEKTPOIHEPTUUBIIOBCEIHEBHON
KU3HU.
TexHuueckueycTpomncTeau
IIPAaKTUYECKOCTIPUMEHEHHE:
AIIEKTPUUECKUI3BOHOK,I'€HEPATOP
IIEPEMEHHOTO TOKA, JIMHUU
IEKTpoIepeaay

3aJIaHHON (YU3UIECKONMOICITHIO

CHUCITIOJIB30BAHUCMOCHOBHBIX3aKOHOB U

(hopMyI1, OTTUCHIBAIOIIIAX
MEXaHUYECKUEHIICKTPOMATrHUTHBIC
KoJieOaHMsI.

Onucanve MEXaHU4YEeCKUX U
AIIEKTPOMArHUTHBIXKOJICOaHU I
CUCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: TIEPUOJ] U YACTOTa
KoJieOaHuil, aMInTyaa u asza
KoJIeOaHuil, 3apsi/1 U cUjia TOKa
BrapMOHHMYECKUXAJIEKTPOMArHUTHBIX
KOJICOaHUSIX.
PemennekadecTBeHHBIX 33124
COIIOPOMHAN3YYEHHBIC3aKOHBI,
3aKOHOMEPHOCTH,OMTUCHIBAFOIIINAC
MEXaHUYECKUEUITICKTPOMATrHUTHBIC
KoJieOaHusl.
PaGoTaBrpynmnaxmnpuriiaHupOBaHNH,
MPOBEICHUH U UHTEPIPETAIINH
PE3YNBTATOB OIBITOB, U AHATIN3E
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(OpMAITUUTIOTEME

2.2

Mexannueckue u
3JIEKTPOMArHUTHbIE
BOJIHBI

MexaHn4eCKHUEeBOJHBI,YCIOBHS
pacnpoctpanenus. [lepuos.
CKopoCThpacpOCTpaHEHUSIH
JnuHa BoJHbI. [lonepeyunsie u

N3yuenneobpa3oBaHusiu
pacrpoCcTpaHeHUSITONCPEYHBIXU
MIPOJIOJIBHBIX BOJIH.
HabmonenneorpakeHus
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MIPOJIOJTHHBIC BOJTHBI.
Nutepdepennmanandpakims
MEXaHUYIECKHX BOJIH.
3ByK.CKOpOCTB3BYKa.l pOMKOCTB
3Byka.Bricoratona. TemOp3ByKa.
DIEKTPOMArHUTHHIC BOJTHBI.
VYcnoBust uznydeHus
AJIEKTPOMArHUTHBIXBOJIH. B3anmHas
opueHTaIus BeKTopos E, B,

U B DJIGKTPOMAarHUTHOM BOJTHE.
CBOMCTBaAIEKTPOMArHUTHBIX BOJIH:
OTpaxxeHue, MPeJIOMIICHUE,
nossipu3anus, JuppaKims,
uHTepdpepeHius. CKopocTb
AJIEKTPOMATHUTHBIX BOJIH.
[[Ixana’neKkTpoMarHUTHBIXBOJIH.
[TpuMeHeHnedIeKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHIUTIBI pAHOCBS3U U
TeneBUIcHUS. Pagnonokanusi.
DJIEKTPOMarHUTHOE 3arpsS3HEHNE
OKPYKArOIIEU CPEBI.
TexHuuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPA3BYKOBASTUATHOCTHAKA
BTEXHUKEUMEIUIIMHE,pajap,

UTIPEIIOMIICHUS, HHTEPDEPCHITTIT
Tu(ppaku MEXaHMYECKUX BOJIH.
Hab6roneHnecBI3urpoMKOCTU3BYKau
BBICOTHI TOHA C AMIUIUTYI0M U
4acTOTOM KOJeOaHu, 3ByKOBOTO
pEe30HaHca.

HccnenoBanue CBOMCTB
AJIIEKTPOMATHUTHBIXBOJIH: OTPAKEHHUE,
MPEJIOMIICHUE, MOJIApU3aIusl,
nudpakiys, “HTepdepeHIus.
N3ydyeHneycinoBuin3IydeHUs
AIEKTPOMAarHUTHBIXBOJIH,B3aUMHOM
opueHTanuu BekTopoB E, B,

U B AJICKTPOMarHuTHON BOJIHE.
N3ydyeHne npuMeHeHus
AIIEKTPOMArHUTHBIX BOJTHBTEXHUKEN
OBITY.
OOBbsICHEHUETTPUHITUTIOBICUCTBUS U
yCJIOBU 0€30MacHOTrO MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIbTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJIUIIMHE, pajiapa,
paguonpuEMHMKA, TEIEBU30PA,
anTeHHsbl, Tenedona, CBU-neun.
PemeHnepacy€THbIXM  Ka4eCTBEHHBIX
3a1a4CONOPOMHAN3yYECHHBIE3aKOHbl U
3aKOHOMEPHOCTH, OMMCHIBAOIIINE
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PaIuONIPUEMHUK, TEJIEBU30D,
anTtenHa,tenedon,CBY-neup

pacnpoOCTPAHEHUEMEXAHNYECKUXH
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanrnenHGOpMaImOHHbIX
TEXHOJIOTHH JIJIS1 IIOMCKA,
CTPYKTYPHUPOBAHUSA,MHTEPIIPETALIUUA
npecTaBIeHUs HHOOpMaLINH

MIPUIIOATOTOBKECOOOIIEHUN
00MCTI0JIb30BAaHUMAIICKTPOMArHUTHBIX

BOJIH B TEXHHUKE.
YyacTueBauCKyCcCcuu
003JIEKTPOMarHUTHOM3ar psI3HEHUH
OKPY’KAIOIIEU CPEIBI.
PaboraBrpynnaxnpurjiaHupoOBaHuH,
IPOBEJICHUH U UHTEPIIPETALUU
PE3yNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMaUUIIOTEME

2.3

OnTuka

10

['eomeTpuueckas ONTHKA.
[TpstMonMHETHOE PACTIPOCTPAHEHUE
CBETA B OJHOPOIHOM cpene. JIyu
cBeTa. TOYeYHbId HICTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHusiceeta.lloctpoeHne
M300paKEHUM B TUIOCKOM 3€pKaJie.
[Ipenomnenue ceeta. 3aKOHbI
MpeIOMJICHUSICBETA. AOCOTFOTHBIN
nokaszaresnblipenomienus. I lomHoe

N3ydenue sSBICHHS TIOJIHOTO
BHYTPEHHETOOTPAXKEHUSL,ETO
IIPUMEHEHUS B CBETOBOJIE.
N3yueHneMoneneuMmuKpocKona,
TEJIECKOIIA.

IlonydeHue cnekTpa ¢ IOMOLIBIO
NPU3MBILANGPAKIIMOHHONPEIIETKH.
N3mepenunenokasaress MpenoMIIeHUs
CTEKJIA.
HccnenoBannecBOWCTBU300paKeHUN
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BHYTpPEHHEE OTpaKeHHUE.
[IpenenpHpIyTOAI0IHOTO
BHYTPEHHETO OTPaKEHUSI.
Hucnepcusiceera.ClI0KHBIACOCTAB
oemoro cBeta. LIBeT.

Cobwuparoniye 1 pacceruBaroIne
nuH3bl. ToHKas nuH3a. DOKyCHOE
pPacCTOSIHUE U ONITUYECKas CUJia
TOHKOM JIuH3bI. [TocTpoeHue
M300paKEHHI B COOMPAIOIINX U
paccenBarommxiaunizax.®opmyna
TOHKOM JIMH3bI. Y BEJIMUCHUE,
JTaBa€MOEJIMH30M.
[IpenenbInpumMeHuMOCTH
r€OMETPUYECKOUOIITUKH.
BonnoBasontuka. UutepdepeHims
cBeta. KorepeHTHbIE HCTOYHUKH.
VY cnoBusHAOMIOICHUSIMAKCUMYMOB
U MUHHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
OTABYXCUH(A3HBIXKOT€PEHTHBIX
HMCTOYHHUKOB.
Hudpakuusicrera.ludppakumonnas
peméTka. Y clioBue HaOI0ACHUS
[JIABHBIXMaKCUMYMOBIIPHUIIA/ICHUU
MOHOXPOMAaTHYECKOTO CBETa
HaJU(PaKIUOHHYIOPEIIETKY.

BJIMH3AX.
OObsICHEHUETTPUHIIUTIOBICUCTBUSU
yCIJIOBUI 0€3011acCHOTO MPUMEHEHUS
OYKOB, JIyTIbI, poTOANMIapara,
MIPOEKIIMOHHOTO anmnapara,
MHUKPOCKOIIA, TEJIECKOIA,BOJIOKOHHON
ONTHKU, TUPPAKIIUOHHON PEIIETKH,
MOJISIpOUAA.
Pemiennepacu€THRIX3a1a4CSIBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO
CHUCII0JIb30BaHUEMOCHOBHBIX3aKOHOB U
dhopMyI1 reOMETPUYECKOU ONTHUKH.
[TocTpoeHnenonucaHuen300paxkeHus,
CO37aBa€MOT0 MIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.
PaccmoTtpenuenpenenon
MIPUMEHUMOCTUTEOMETPUYECKON
ONTHKHU.
Pacno3naBanneu3nyecKuxsiBIeHUN B
OTIBITaX U OKPYKAIOIICH KU3HU:
MPSIMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETa, OTPa)KEHUE, MPEIOMIICHHE,
uHTephepeHus, TuPpakius u
MOJISIPU3ALMSICBETA, IUCTIEPCHUSICBETA.
N3yuenune ycnoBuid HaOMIOACHUS
MaKCUMYMOB U MUHUMYMOB
BUHTEP(DEPEHIIMOHHOMKAPTUHE
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ITonapuzanus cBera.
TexHuueckueycTporncTBan
MPAKTUYECKOCTIPUMEHEHHUE:

OYKH, JIyTa, (hoToarnrmapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEJIECKOI,BOJIOKOHHAS
ONTHKA, TU(PPAKIMOHHAS PEIIETKA,
MIOJISIPOU T

OTIIBYXCUH(a3HBIXKOT€PEHTHBIX
HUCTOYHUKOB.

Y cnoBueHa0II0 ICHUSATIIaBHBIX
MaKCUMYMOB TP TIaJCHUN
MOHOXPOMATHYECKOIO CBETA

Ha U (QPaKIIMOHHYIOPEHIETKY .
AHaNM30NTUYECKUX ABJICHU

C MCIOJIb30BaHUEM 3aKOHOB: 3aKOH
MIPSIMOJIMHEHHOTO PaCTIPOCTPAHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI MIPEJIOMJICHUSI CBETA.
OnurcaHneonTHICCKUXIBIICHUI
CUCIOJIb30BaHUEM (PU3HUECKHUX
BEJINYMH:(POKYCHOEPACCTOSHUEH
ONTUYECKAas CHJIa JTMH3bI

HUroronopazneny

24

Paznen3.OcHoBBICIEIMAJILHO

ireopunorHocuresbHocTu(nanee— CTO)

3.1

OCHOBBICITELITATLHOM
TEOPUU
OTHOCHUTEJILHOCTH

4

I paHMIBIIPUMEHUMOCTH
KJIACCUYECKOMMEXAHUKH.
IToctynartsl ciequaibHON TEOPUU
OTHOCHUTEJILHOCTH: UHBAPUAHTHOCTH
MOZYJISI CKOPOCTH CBETA BBAKYyME,
IIPUHLINAI OTHOCUTEJIBHOCTH
OWHIITEHA.

OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH.3aMeAJIEHNE
BPEMEHUNCOKPALLICHUEJIVHBI.

PemennexkauecTBeHHbIX3a1a4
COIIOPOMHAN3YYEHHBICTIOCTYJIATHI
CTO.
Hcnonb3zoBannenHpopMamoHHbIX
TEXHOJIOTHH /17151 IOKCKA,
CTPYKTYPHUPOBAHUSA, MUHTEPIIPETALUNN
MpeACTaBICHUs] HHPOPMALIUU TTPU
MOJIFOTOBKE COOOIIEHUH O TpaHuIaX
IIPUMEHUMOCTH KIIACCHYECKOMN
Mexanuku u ocHoBax CTO
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DHeprusi 1 UMITYJIbC
PENSATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJIbCOMPEISTUBUCTCKOM
YAaCTULIBI. DHEPIHsI TOKOS

Uroronopazneny

Pasznesnd4.KBanroBasipusnka

4.1

ONEMEHTBHIKBAHTOBOM
OIITUKH

®otonsl. Popmynal ltankacssa3u
sHepruu (HOTOHA C €r0 YACTOTOH.
DHeprus ¥ UMIYJIbC (HOTOHA.
OTKpBITHENHCCIIETOBAHUE
dotorpdexra.Onbrter A.T.
CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHUE
OitamrreitnasihorodPdekra.
«KpacHasrpanuma»dotodrdekra.
JaBnenue cBeta. ONbITHI
I1.H.JIeOenena.

XHUMHUYECKOE JICUCTBHUE CBETA.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:
dboTo3EMEHT, GOTOIATUHK,
COJIHCUHasi0aTapes,CBETOIHO

Ha6monenuedortorddexra
HAaYCTaHOBKECIIMHKOBOMILIIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dhoTodrddekra.

OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB
JIEVCTBHS TEXHUYECKUX YCTPOUCTB,
TaKUXKaK:(poTodaeMeHT,poToaTuuK,
COJIHEUHas OaTapesi, CBeTOIUO/; U
YCJIOBUM MX0€30MaCHOTO IPUMEHEHUS
B IPAKTUYECKON KU3HU.
Pemiennepacu€THRIX3a1a4CSIBHO
3aTaHHOM (PU3UICCKON MOJICIIBIO
CHCIOJIb30BaHMEMOCHOBHBIX3aKOHOB 1
(dhopMyJ1 KBAHTOBOM OINTHKHU.
PeliennexkadyecTBEHHbBIX 33124

C OIIOPOU Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTUKBAHTOBOMONTHKH.
Pacno3naBanneu3nyecKuxsiBIeHUN B
y4€OHBIX OIbITAX:
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doTornekTpuueckuiin P exT,cBeToBoe
JTaBJICHUE.
Onucannen3y4yeHHbIXKBAHTOBBIX
SABJICHUM U TPOLECCOB

C UCIIOJIb30BaHUEM (PUZNIECKHUX
BEJIMYMH:CKOPOCTHAIIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA,
SHEPrUAMUMIYIbC(HOTOHA

4.2

Crpoennearoma

MopenbaTomaToMcoHa.ONbITHI
Peszepdopaa no paccesHuro
a-yactull.lInanerapuasmoens
aroMma. [loctynarel bopa.
N3nyuenuennoriomneHneoTOHOB
MIpY MEPEXOJIE aTOMa C OAHOTO
YPOBHSI JHEPIUU HA Apyroi. Buzasl
cneKTpoB.CIEKTPYPOBHENIHEPTUH
aToMa BOJOPOAA.
BoanoBrlecBoiicTBayacTHIl. BOJIHBI
ne bpoiuns. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.
CrHOHTaHHOEUBBIHYKICHHOE
W3JIyYEHHUE.

TexHuueckue ycTponcrsa U
MIPAKTUYECKOCITPUMEHECHUE:
CIEKTPAJIbHBIN aHAIN3
(CIeKTpOCKOIT),J1a3ep,KBAaHTOBBIN
KOMIIBIOTED

NzyuennemonenuonsitaPesepdopa.
[IpoBeneHneIKCIEpUMEHTA
MOHA0JTI0IEHUIOIMHENYaTOT OCIIEKTPA.
O11eHKaa0COTIOTHBIXMOTHOCUTETBHBIX
MOTPEUTHOCTENU3MEPEHUIN(PU3UUECKUX
BEJIMYHH.

N3yuenne monenu aroma: TomcoHa,
IUIAaHETAPHONMOAEINaTOMa, MOIETN
atoma bopa.
N3ydyeHnecnekTpaypOBHENIHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLINAIIOB IEUCTBUS U YCIOBUN
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIIA,J1a3epa,KBAHTOBOI'O
KOMIIBIOTEpA.
PelennekauyecTBeHHbIX 33124

C OIIOpPOM Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hHU3HUECKUE
sBieHussnoreMe«CTpoeHueaToMa.
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Pacno3naBanneu3ndecKuxsiBIeHUN B
Y4€OHBIX ONbITaX: BO3BHUKHOBEHUE
JIMHENYATOro CIEKTpa U3JIyUCHHUS.
AHaTM3KBAaHTOBBIXIIPOILIECCOBU
SIBJICHUU C MCIIOJIb30BaHUEM
nocryiaroB bopa

4.3

ATOMHOEAIPO

DOKCIEPUMEHTHI, JOKA3bIBAIOIIHE
CJIOKHOCTb CTPOEHHUS SIApA.
OTKpBITUEPATUOAKTUBHOCTH.
OmneiTel Pe3epdopaa no
OTPENICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3JITyYCHUS.
CnoiicTBa anbda-, Oera-,
raMMma-u3inydeHus. Bnusaue
PaIMOaKTUBHOCTUHAKUBBIC
OpraHU3MBbl.
OTKpBITHEIPOTOHAUHEUTPOHA.
Hyxnonnas moznens siapa
['eiizenOepra-MBaneHko.
3apsasapa.MaccoBoeuucnosiapa.
N3otomsL.

Anwha-pacnaa. DIEKTPOHHBIN U
NO3UTPOHHBINOETa-pacnan. I 'amma-
U3JIy4eHre.3aKoH pauOaKTUBHOIO
pacnaja.
DHEPruscBA3UHYKIOHOBBSAPE.
SnepHble CHUIIBL.

N3yyeHnesKkcrepruMeHTOB,
JIOKa3bIBAOIINXCI0KHOCTECTPOCHHUS
aTOMHOTO s171pa.

HccnenoBanue TpekoByacTull (1o
TOTOBEIM (poTOrpadusim).

N3yuyeHunes nepHbIXCUIL A IEPHBIX
PEaKLNl CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.
N3ydyeHnEHyKITOHHOMMOAENUAApA
I'eiizenOepra-MBaneHko.
OObsicHEHUEYCTPONCTBAN
MPUMEHEHUA03UMETPA, KaMePhl
Buiibcona, siaepHOro peakropa,
aTOMHOM OOMOBI.
Pemenunesanauconopoit
HaIOJIy4YeHHbIE3HAHUS,BT. U.03aps I U
MacCOBOM YHCIIE SIpa.
Pacno3naBanue pu3MUECKUXSIBICHUHN B
y4eOHBIX OIBITaX U B OKPY>KaIOIIEH
’KU3HU:ECTECTBEHHASIMMCKYCCTBEHHAs
PaJMOAaKTUBHOCTD.
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JledexTmaccoispa.
S nepupiepeakuuu. /lenenuen
CUHTE3 SJIEp.

S nepneiiipeakrop. TepMosiaepHbIi

cunre3.l[podaembInnepcrneKTUBBI
SJIEPHOMN SHEPTETUKHU.
DKOJIOTHYECKUEACTIEKTBISIIEPHON
DHEPrETUKU.

DneMeHTapHbleYacTULBL. OTKPBITHE

MIO3UTPOHA.

MeTtoasl HaOIIOAEHUS U
PETUCTPAUAAIEMEHTAPHBIX
YaCTHIL.

OyHIaMEHTAJIbHbBIE
B3auMoJencTBUA. EauHCTBO
(bu3NYEeCKOMKAPTUHBIMHUPA.
TexHnueckueycTpomncTeau
MPaKTUYECKOE MPUMEHEHUE:
JI03UMeETp,kKamepaBuiibcoHa,
AJIepHBIpEAKTOP,aTOMHassi00M0a

OnucaHueKBAaHTOBBIXSABIICHUIU
MIPOIIECCOB C UCMOJIb30BAaHUEM
(hU3NYECKUX BEITMYHH: TIEPHOJT
MOJTypacIiaia,>HEPTUSCBA3NATOMHBIX
sanep, 1eeKT Macchl sipa.

AHanu3 nporeccoB U SIBIICHUI

C UCIIOJb30BaHUEM 3aKOHOB U
MOCTYJIATOB:3aKOHCOXPaHEHUSI
AJIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHMsI MacCCOBOTO UUCIIA,
nocrynartsl bopa, 3akoH
PaIMOAKTUBHOIO paclaja.
VYyactueBpaboTEeKpyTriIorocToia
«DyHIaMEHTaTbHBIEB3aUMOICVCTBUSI.
EnunacTBO Quznyeckoil KapTHUHBI
MHPA.
Hcnonb3oBannenHGOpMaIMOHHBIX
TEXHOJIOTUH /17151 IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALIUU U
IpeACTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKECOOOIIEHUMOTIPUMEHEHU U
3aKOHOB KBAaHTOBOU (PU3HKHU B TEXHUKE
1 TEXHOJOTHUSX, YKOJOTHUECCKUX
ACIIEKTax sICPHON YHEPreTUKHU

HUroronopazneny
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Pa3nenS.JiieMeHTBIACTPOHOMHMUHMACTPOPUIUKHI

5.1

ONEMEHTHI
aCTPOHOMHUUU
acTpopu3uKu

7

Dtanbl pa3BUTHSI ACTPOHOMHUH.
[TprknagHOEMMUPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.
Bun3sésnnoroneda.Co3Be3aus,
SApKUE 3BE3/IBI, TTAHETHI, NX
BUJMMOE JIBUKCHHUE.
ConHeyHasgcHucTeMa.
Comnaue.CotHeUHassaKTUBHOCTD.
NcrounnkineprunConHnan3BE3 .
3BE3/1bI, UXOCHOBHBIE
XapakTepucTUKu.Jlnarpamma
«CTIEKTPaJIbHBIUKIIACC—
CBETHUMOCTbB». 3BE3/IbI TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca—CBETUMOCTBbY IIA3BE3 ]
TJIABHOW MOCJIEA0BATEIBHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS
OTIIPOUCXO0KICHUUNIBOIIOIUN
ConHuan3Bés . ITanblKu3HI
3BE3I.

Muieunsiiil lyre—Hamal anakTuka.
[TonoxennenasmxeHneCoaHIa B
INanakTrke. TUIIBI TAJIAKTHK.
Paguoramaktviky u KBa3apsl.
YEpHble AbIPBIBIAPAXTATAKTHK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTUSACTPOHOMHUHU,ONTPUKIIATHOM
1 MUPOBO33PEHYECKOM 3HAUYCHUHU
ACTPOHOMMH, O METOAX MOTYyUYCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUH.

N3ydeHne COBpEMEHHBIX
MPEICTAaBICHUMOTIPOUCXOKICHUNUN
sBosroIy CoJTHITa U 3BE3T.
N3yueHne TUIIOB TaJIaKTUK,
paarorajakTUK MKBa3apoB.
N3yueHne nBMKEHUSIHEOCCHBIXTEII,
ABOJIIOIMH 3BE311 U Beenennon,
MPOLECCOB,ITPOUCXOISIIINXB3BE3IAX, B
3BE3JIHBIX CUCTEMAX,
BMEXTaJaKTUYECKOMCPEE,
MacIITabHOW CTPYKTypbl BceneHHOM.
Oo6bsicHenuepacmmpeHusiBeenennon
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroroBKakoOCYXACHUIO
HEpeUIEHHBIXITPOOJIEMaCTPOHOMUH.
[IpoBenenue HabMOACHUMN
HEBOOPYKEHHBIM IJ1a30M
CHCIOJIb30BaHUEMKOMIIbIOTEPHBIX
MIPUJIOAKEHUH 1Sl ONIPEAECTICHUS
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Bcenennas. Paciuupenue
Bcenennoit.3akon Xa60ma.
Pa3beranue ranaktuk. Teopus
bonpmoros3peisa.PenukroBoe
U3JIy4YEHUE.
MacmtabHasCTpyKTypa
Bcenennon.MeraranakTuka.
HepeménnsienpoOaemsl

IOJIO’KEHUS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iussCeBepHOTONOTyIIapHs

U SIPKUE 3BE3/IBI.
[TpoBeneHneHadIF0 I HUMBTEIECKOIT
Jlynsl, mmaner, Muteunoro I[lyrn.
Y4acTueBAMCKYCCUUOHEPEIICHHBIX
npobJieMax acTpOHOMHUU

aCTPOHOMUU
Hroronopasnemy 7
Pa3nenn6.00001maroneenoBTopeHue
6.1 | OGoOmaromee 4 O06o01meHnencrucTeMaTu3aus YyacTueBaucKyCcCHMOpOIu(U3NKN U
MTOBTOPCHUE CoJIep KaHMs pa3IesioB Kypca aCTPOHOMUU B PA3JIMYHBIX cepax

«Mexannka»,«MoJeKkysipHast
(bu3HMKa U TEPMOJUHAMUKAY,
«InexrpoauHaMukay,«Konedbanus
1 BOJIHBI», «OCHOBBI CHeIMaIbHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBaspuzrkay,« IJIeMEHTbI
aCTPOHOMUU U aCTPODU3UKIY.
PonsduzukunacTpoHOMUNB
AKOHOMMYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JIEATEeIIbHOCTH YeJI0OBEKa, POJb U
MecTO (PU3UKU U aCTPOHOMHHU
BCOBPEMEHHOMHAYYHOMKAPTHHE
MHpa, 3HAUEHUE OMUCATEIBHOM,

JIEATCIBHOCTH YeJIOBEKA.
ITonroroBka cooOIIEHNH O MECTE
(hU3NIECKOUKAPTUHBIMUPABPSTY
COBPEMEHHBIX TPEICTABICHUM
OTIPUPOJIC.

BrinonHenne yueOHbIX 3a1aHui,
JIEMOHCTPUPYIOUTUX OCBOCHUE
OCHOBHBIX MOHSTHH, GPU3UIECKUX
BEJIMYMHU3aKOHOBKYpcapu3uku 10—
11 kmaccoB
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CUCTEMATU3HPYIOLIEH,
OOBSCHUTETHLHOU U
MIPOTHOCTUYECKOMN (QyHKITUI
bu3nUecKoit Teopuu, poJib
bu3nYecKoil Teopuu B
(bopMUPOBaHUUIIPEICTABICHUI
o(pu3nYECKONKAPTUHEMHUPA,MECTO
(bu3MYECKOi KapTUHBI MUpPa
BOOIIEMPSATyCOBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

Hroronopasnemy 4
Pe3epBHOEBpEMS 3
OBILIEE KOJIMYECTBO 68
YACOBIIOITPOI'PAMME
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