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Pabouas mporpamma 1o yueOHoMy npeamety «Pusuka» (yriyOaEéHHbIA YPOBEHB)
(mpeametHas obnacTh «EcTecTBeHHO-Hay4YHBIC MIPEIMEThI») pazpaboTaHa Ha OCHOBE
dbenepanbHON pabodeil mporpamMmsel 1o yueOHOMy npeametry «Pusnka (yriyOJeHHbBIN
YPOBEHB) U BKIIIOYACT MOSICHUTEIHHYIO 3aIIMCKY, COJCpKaHUE 00YUCHMsI, ITIaHUPYEMbIe
PE3YIIbTaThl OCBOCHHS ITPOTPAMMEI TI0 (PU3HUKE, TEMAaTHIECKOE TUTAHUPOBAHHE.

[TosicHuTeIBbHAS 3aTTUCKA OTpaKaeT OOIIME IEeTH U 3a7a9u (PU3UKH, XapaKTEPUCTHKY
TICUXOJIOTHYECKUX TPEINOCHUIOK K €€ M3yUeHHI0 00YJaroIIMMHCS, MECTO B CTPYKType
y4eOHOTO IUIaHa, a TakkKe TMOAXOAbl K OTOOpPY CoJIepkKaHUs, K OIPEACICHUIO
TUTAHUPYEMBIX PE3yJIbTaTOB.

Conmepxanrie  OOy4YCHHsI pPacCKphIBAaCT COJACPKATECIbHBIC JHUHUH, KOTOPHIC
npeyiaraloTes g 00s3aTeIbHOTO M3YUYEHHUS B KaXKIOM KJIacce Ha YPOBHE CPEIHErO
oO1rero oOpa3oBaHusI.

[InanupyemMble pe3yiabTaTbl OCBOCHHSI MPOTrpaMMbl MO (PU3HUKE BKIIOYAIOT
JUYHOCTHBIE, METaIllPpeAMETHBIC pPE3yJbTaThl 3a BECh IMEpPHOa OOYYCHHS Ha YpPOBHE
cpenHero o0miero o0pa3oBaHus, a TaAKXKe MPEAMETHbIC JOCTIKEHUS 00ydYaroIIerocs 3a
KaK/JIbI 101 00yUYeHus.

INOACHUTEJBHAS 3AIIMCKA

[IporpamMma 1o ¢u3uKe Ha YpOBHE CpeiHEro o01Iero 0opa3oBanus pa3padboTaHa Ha
OCHOBE MOJIOKEHHI 1 TpeOOBaHUM K PE3YJIbTaTaAM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOU
nporpammsl, ripeactaBiieHHbIX B PI'OC COO, a takxke ¢ yu€toMm QeaepaibHoi padoueit
nporpaMMsl Bociutanus U Konuenuuu npenogaBanust yaeOHoro npeamera «duznkay» B
oOpa3oBarenbHbIX opranuzauusax Poccuiickoit denepanuu, peaanu3yrolndXx OCHOBHbBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

[Iporpamma mo ¢u3uke omnpenensier 00s3aTebHOE MPEAMETHOE COJIepKaHUe,
YCTaHABIMBAET PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh HM3YYEHUSI TEM U Pa3/esioB
y4eOHOro npeaMeTa ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JJOTUKH
y4eOHOTrO0 Tpoliecca, BO3paCTHRIX 0cOOeHHOCTEH oOydaromuxcs. [Iporpamma o gusuke
AT MpeCTaBIEHUE O LENAX, COAEpKaHNHU, O0LIEH CTpaTerun oOy4eHus, BOCIUTAHUS U
pa3BUTHS O00y4YaIOIIMUXCS CpeAcTBaMU yueOHoro npeamera «DPusnka» Ha yriryOJIEHHOM
YPOBHE.

N3yuenue xkypca pusuku yriayOaE€HHOTO YPOBHSI MO3BOJISIET PEaIM30BaTh 3aJauu
npohecCHOHANBFHOM OpPHEHTAllMU, HAIPaBJIEHO HA CO3/IaHUE YCIOBHUM IS MPOSBIICHUS
CBOMX MWHTEJUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEM KaXAbIM OO0Yy4aroluMcs,
KOTOpblE  HEOOXOIMMBI  JJI  MPOJOJDKEHHS  00pa3oBaHUs B OpraHU3aLMSIX
npodecCHOHaNTHBROr0  00pa30BaHUSl 1O  Pa3IUYHBIM  (PU3UKO-TEXHUYECKUM U
WHKEHEPHBIM CIIEHUATBHOCTSIM.

B mporpamme mo ¢usuke Ompenensiorcsl IUIaHUPYEMble pe3yJbTaThl OCBOCHHUS
Kypca (GU3MKM Ha YpPOBHE CpeAHero ooOimero oOpa3oBaHUsA: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, IPeIMETHBIE (Ha yriTyOiI€HHOM ypoBHE). HayuHo-MeTomonoruueckoi
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OCHOBOM J1s1 pa3pab0TKu TpeOOBaHUI K JIMYHOCTHBIM, METAITPEIMETHBIM U TIPEIMETHBIM



pe3ynbTaTamMm 00y4arouIuxcsi, OCBOUBIIUX MPOrpamMMy Mo (U3MKEe Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHus Ha YIriyOJEHHOM YPOBHE, SIBIIIETCS CHCTEMHO-ICSTEITHHOCTHBIN
MOAXOA.

[Iporpamma no (husmKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3MKH Ha YyIITyOJIEHHOM YPOBHE, B TOM
YyHUCIe TPeAMETHBIE PE3yJIbTaThl MO rofaM 00y4YeHus;

coziepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0y4eHus;

TEMaTHYECKOe TUIAaHUPOBAHUE T10 TOAaM OOyUCHHUS.

[Iporpamma no gu3uke UMEET MPUMEPHBIN XapaKTep U MOKET ObITh UCIIOIb30BaHA
YUUTEISIMHA (PU3UKH 7151 COCTABJICHHS CBOMX Pa00UYUX MPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUECKYI0 HMHMIIMATHBY YUUTENEH H
MPEAOCTaBISAECT BO3MOXKHOCTU JIJI peali3alliid Pa3IMYHBIX METOJMYECKUX IOX0JI0B
K TMpernojaBaHuio (U3MKKA Ha YIUIYOJIEHHOM YpPOBHE TMIPU YCJIOBHHM COXPAaHECHUS
00s13aTeIbHON YacTU COJEpKaHUs Kypca.

®du3nka KaKk Hayka o Haubosee oOIMX 3aKOHAX MPHUPOJIbI, BHICTYIAas B KA4eCTBE
y4eOHOro mpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHI 00
okpyxatomeM wmupe. [konbHbIE Kypc GU3HKH — CHCTEMOOOPA3yIOMIU s
€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB, MOCKOJIbKY (PM3UYECKHUE 3aKOHBI JIKAT B
OCHOBE TMPOIIECCOB M SIBJICHHUM, H3y4yaeMbIX XUMHUEU, Ouojoruen, GU3NIECKOM
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHHE (DU3UUYECKUX
3HAHUU OMPEACIINIO XapakTep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTUN B chepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJYYEHHS HOBBIX MaTEpUaJIOB
C 3aJlaHHBIMU cBoMicTBamMu. M3yueHnue pu3nKu BHOCUT OCHOBHOM BKJIaJ B pOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOydwaromierocs, B (POpMHUpPOBAHUE YMEHUUN
MPUMEHSITh HAYYHBIM METO/I MO3HAHUS MIPU BBITIOJHEHUN UMHU YY€OHBIX UCCIEAOBAHUIA.

B ocHOBY Kypca u3HMKu Ha ypOBHE CpeHEro o0IIero oopa3oBaHus MOJIOKEH Pl
uJel, KOTOPhIe MOKHO PacCMaTpPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoesa wuenocmnocmu. B COOTBETCTBUM C HEHW KypC SBISETCS JIOTUYECKHU
3aBEPUIEHHBIM, OH COJIEPKUT MaTephall U3 BCEX pasliesioB (U3UKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn zenepanuzayuu. B cooTBETCTBUN € HEW MaTepHuall Kypca (PU3NKU 00bEeINHEH
BOKpYr (Qusnueckux Teopwil. Bemgymwmm B Kypce sBhsierca (OpMHUPOBAHUE
MIPECTABICHUM O CTPYKTYPHBIX YPOBHSX MaTE€pPHH, BEIIECTBE U TOJIE.

Hoesn cymanumapuzayuu. EE peanusanus mpeanoyaracT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa (PU3NIECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS (PUZUKHU
C pa3BUTHEM OOIIECTBA, a TaKKe C MHUPOBO33PEHUYCCKUMHU, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MTPOOTIEMaMHU.

Hoen npuxnaonou wnanpaerennocmu. Kypc ¢usuku yriayOn€HHOTO YpOBHS
MpEANoiaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKHUX U TEXHOJIOTUYECKHUX
MIPUJIOKECHUN M3YYEHHBIX TEOPUM U 3aKOHOB. [Ipn 3TOM paccMarpuBarOTCs Ha ypPOBHE
o0IUX MPEeACTaBICHUI U COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJOTHH.



Hoesn yxon02uzayuu peanu3yercs MOCPEICTBOM BBEACHUS dJIEMEHTOB COJCPIKAHUS,
MOCBSIIEHHBIX JKOJIOTMUYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKHA M TEXHOJOTHUM, a TaK)Ke OOCYXIEHHUS MPOOJIeM pPaIMOHAIBLHOTO
MPUPOIOTIOIH30BAHUS U SKOJIOTUYECKON OE30ITaCHOCTH.

OcBoenune coaepKaHus TPOrpaMMbl MO (HU3UKE JOHKHO OBITHh MOCTPOSHO Ha
NPUHIIMIIAX CHUCTEMHO-AESATENBbHOCTHOTO Tmoaxoaa. [ns ¢u3uku peanusamnuss 3THX
MPUHITUTIOB 0a3upyeTcsi Ha HCIOIB30BAHUM CAMOCTOSITEIHPHOTO JKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHcTBYIoMIEro (hakTopa yueOHoro npouecca. s yrayOonéHHOro ypoBHs —
TO CHUCTEMa CaMOCTOATEIBLHOTO YYEHHYECKOTO HSKCIEPUMEHTA, BKIIOYAIOLIETO
(bpOoHTaNbHBIE YUEHUYECKHUE OIBITHI MPU W3YYECHUH HOBOTO Marepuaa, JJabopaTopHbIC
paboTel W paboThl mpakTUkyMa. [Ipm 3TOM BO3MOXKHBI JBa croco0a peanu3aluu
(bu3MYeCcKOro MpakTuKymMa. B mepBoM ciydae MpakTHUKyM MPOBOAUTCS JIMOO B KOHIIC
10 u 11 knaccoB, 1100 MOce MepBOTO U BTOPOTO MOJIYTOUN B KaXIOM M3 ITUX KIIACCOB.
Bropoii ciocob — 310 uHTErpaiusa padoT npakTUKymMa B CUCTEMY J1ab0paTOPHBIX padoT,
KOTOpPBIE MPOBOJSITCS B Mpoliecce U3ydeHus paszzaena (temsl). [pu aTom nmoa pabortamu
MPaKTUKyMa MOHUMAETCS CaMOCTOSATEIBLHOE HCCIEAOBaHUE, KOTOPOE MPOBOJIUTCS IO
PYKOBOJICTBY CBEPHYTOTr'0, 0000IIEHHOTO BUAA 0€3 MOIIAroBOi HHCTPYKIIUH.

B mporpamme mo ¢usnke cucreMa ydeHWYECKOTO SKCIEPUMEHTa, 1ab0paTOpHBIX
paboT U MpaKkTHKyMma MPEICTaBJICHA €MHBIM TepeuHeM. BriOop TemaTuKu s 3THX
BUJIOB  yYCHHYECKHX  MPAKTUYECKHX  PabOT  OCYIIECTBISAETCS  YYaCTHHKAMU
00pa30BaTeIBLHOTO MPOIECCa MUCXOAS M3 OCOOCHHOCTEW MOYPOUYHOTO TUIAHMPOBAHUS U
ocHaieHus kabunera ¢uszuku. [Ipu 3ToM obGecnieunBaeTcsi OBlIaJIeHUE O0YyJaAIOIIMMUCS
YMEHUSMH TIPOBOUTH MPSMbIE U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
(bU3MYECKUX BEJIMYMH U TTIOCTAHOBKY OMBITOB 110 TIPOBEPKE MPEII0KEHHBIX THIIOTE3.

Bonbioe BHUMaHME yACISIETCS PEIICHUIO PAaCUETHRIX M KAYECTBEHHBIX 3a1a4. [lpu
ATOM JIJIsL pACYETHBIX 3aJ1ay MMPUOPUTETOM SIBIISIIOTCS 33J1a4M C SBHO 3aJaHHOU M HESIBHO
3aJlaHHON (PU3WYECKON MOJIENbIO, MO3BOJSIONINE TMPUMEHITh W3YYEHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3zena Kypca, TaK U HHTETpUPys MPUMECHEHHE 3HAHUH
U3 pa3HbIX paszfenoB. JlJisi KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJlaHUs Ha
oOBsSICHCHHE/TIPE/ICKa3aHUuEe TMPOTCKAHUA (PU3MUCCKUX SIBJICHUH W TMPOIECCOB B
OKpY’Karolel Ku3HW, TpeOyromue BbIOOpa (PU3MYECKOM MOJEIU IS CUTYallUH
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu GI'OC COO k mMaTepHabHO-TEXHUYECKOMY
obecrieueHn0 yaeOHOTO mpolecca Kypc (GU3NKK YIIIyOJIEHHOTO YPOBHS Ha ypOBHE
CpeaHero 001ero o0pa3oBaHus JOHKEH U3ydaThCs B YCIOBHIX TPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku A0KHO OBITH HEOOXOoauMMoe JjabopaTopHOoe 000pYyI0BaHUE
JUIA  BBIMIOJHEHWSI YKa3aHHBIX B TpOrpaMMe MO0 (U3MKE YUYECHUYECKHX OIBITOB,
Ja00paTOPHBIX pabOT U pabOT MPAKTUKYMA, a TAKKE IEMOHCTPAIIMOHHOE 000PYI0BaHHUE.
JleMoHCTpaninoHHOE 000pyA0BaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHOW  JOCTATOYHOCTH H  OOECTeUrMBaeT TOCTAHOBKY  IEPEUYUCICHHBIX
B MporpamMme 1o (pU3HKe KIHOYEBBIX JEMOHCTpaIUil Il MCCIEIOBAaHUS H3y4aeMbIX



SBJICHUI U MPOIIECCOB, IMIUPUUECKUX U (PYHIAMEHTAJbHBIX 3aKOHOB, X TEXHUUYECKHUX
IIPUMEHEHUN.

JlabopatopHoe 00oOpyJoBaHHE JUISi YYEHHUYECKUMX  MPAKTHYECKUX  paldoT
dbopMupyeTcsi B BUJE TEMAaTHUYECKHX KOMIUIEKTOB U OOECIIEUNBAETCS B pacuére OAHOTO
KOMIUIEKTa Ha JBYX oOywarommxcsa. TemaTHUecKue KOMIUIEKTHI JIaDopaTOPHOTO
000py1I0BaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM HCIOJIb30BaHUHU aHATOTOBBIX
U 1UPOBBIX NMPUOOPOB, @ TAKKE KOMIBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BUJIE
1 poBLIX Jab0opaToOpuid.

OCHOBHBIMM LENSIMA M3Y4eHUS (QU3MKKM B 0OwEM OOpa30BaHUU SBISIOTCS:

dbopMHpOBaHKE MHTEpPeEca M CTPEMJICHUS 00yYarouuxcsi K Hay4YHOMY HM3y4YEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYaIbHBIX H TBOPUYECKUX CTIOCOOHOCTEN;

pa3BUTHE TMPEJCTABICHUNA O HAY4YHOM METOJE IMO3HAHMS U (OpMUpOBaHHUE
MCCJIEI0BATENIBCKOTO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSM;

(opMHpOBaHHME HAYYHOTO MHPOBO33PEHMSI KakK pe3yJbTaTa H3yYEeHHsS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dbopMupoBaHUe YMEHUN OOBACHATH SIBJIECHUS C HCHOJb30BaHUEM (PU3NUECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

(opMHpoOBaHUE TMpPEACTaBICHUA O ponu (GU3UKKA U Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymeid MmpodecCuoHATbHON
JESITEJIbBHOCTH, CBSI3aHHBIX C (PU3MKOM, NOATOTOBKA K JajbHENIIeMy 00yYE€HHUIO B 3TOM
HaIPABJICHUU.

JlocTmkeHne H3TUX Lened olecreurBaeTcss pelIeHHeM CIEAYIOLUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero o0pa3oBaHUsI:

NpUOOpPETEHUE CUCTEMBbl 3HAaHUK 00 OOmKX (PHU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (U3UKY, AIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKHU;

(dopMHpOBaHWE YMEHHA NPUMEHSATH TEOPETUUYECKUE 3HAHUS i1 OOBSICHEHHS
bu3nYecKux SBJICHUW B TNPUPOAE U [ NPHUHATHS MNPAKTUYECKUX PELICHUN
B IIOBCEIHEBHOM KU3HU;

OCBOEHHME CIOCOOOB PEIICHMs Pa3IMYHbIX 3aJlady C SABHO 3aJaHHOU (hU3MYECKOU
MOJIEJIbIO, 3a/1a4, MOAPa3yMEBAIOUIUX CAMOCTOSITEIBHOE CO3/1aHne (PU3NUECKON MOJIENH,
aJICKBaTHOM yCIIOBUSM 3a/1a4d, B TOM YKCIIE 3a]]a4 MHKEHEPHOTO XapaKTepa;

NOHUMaHUE PU3NYECKUX OCHOB U MPUHIUIIOB ACHUCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS W IPOBEICHUS
(bu3nYECKUX IKCIIEPUMEHTOB, aHAIN3a M WHTEPIpEeTaluu UHPOPMAIUH, ONpPEICICHUs
JIOCTOBEPHOCTH MOJYYEHHOI'O Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHM JUISI PAa3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU JIEATEIBHOCTH;

pa3BuTHE HMHTepeca K cdepaM NpodhecCHOHATBbHOU NeATEeIbHOCTH, CBSI3aHHON C
bu3uKOn.



B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO yrinyOGnEHHbBIN ypOBEHb W3YUYCHHS
yuebHoro npeameta «Pu3nKa» Ha ypOBHE CPEIHETO 00IIero o0pa3oBaHus BhIOMpaeTCs
OOYYarOIIMMUCS, TUIAHUPYIOIMIMMH TPOJIODKEHHE 00pa30BaHMs IO CIECIHAIBHOCTSIM
(U3UKO-TEeXHUYECKOTO TTPOQHIISL.

OO6mree 4KMCIIO 9acOB, PEKOMEHJAOBAHHBIX TSI M3Y4YeHUS (Pu3uku (YrryOJeHHBINA
ypoBeHb) — 340 ygacos: B 10 ximacce — 170 gacoB (5 wacoB B Hepdemo), B 11 kmacce —
170 gacoB (5 yacoB B HEAEINIO).

[Ipensaraemeliil B mporpamme 1o Gu3uke nepeyeHb 1a00paTOPHBIX U MPAKTUYECKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YUUTENh JISTAET BHIOOP MPOBEICHUS 1a00PaTOPHBIX
paboT 1 OMBITOB C YYETOM UHAMBUAYATIBHBIX OCOOEHHOCTEHN 00yUYarOIMMUXCA.

B nporpamMmMe mno ¢u3MKe KaxXIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHH,
OTBOJIMMBIN Ha BapHWATHBHYIO YacTh MPOTPAMMBI, COAEpkKaHUE KOTOpor (popmupyercs
y4acTHHKaMU 00pa3oBaTesibHOro mporecca. Jlrobas pabouasi mporpamma JoJDKHA
MIOJTHOCTBIO BKJTIOUATh B C€0S CoMlep KaHMe TaHHOW MTPOTPaMMBI TTO (hH3HKE.



COJEPKXAHUE OBYYEHMUA

10 KJIIACC

Pa3znen 1. Hayunblii MeTO/ O3HAHUSI IPUPOIBI

®duszuka — QpyHIaMeHTalbHas Hayka o mpupoje. HayuHslii MeTos mo3HaHUS U
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBIICHUH.

OKCHEepMMEHT M Teopus B Ipoliecce TMo3HaHUS mpupoabl. HaOmoxenue wu
IKCIIEPUMEHT B (DU3HKE.

CnocoObsl  u3MepeHusi (U3MYECKUX BEJIMYMH  (QHAJIOTOBBIE U ITU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpenrHocTu U3MEpeHUt PU3MUECKUX BETUYNH (a0COIIOTHAS M OTHOCUTEIbHAS).

MopnenupoBanue (U3MYECKUX SIBICHUN M TMPOLECCOB (MaTepualibHasi TOYKa,
a0COJIFOTHO TBEPJOE TENO, UAcalbHas KUIKOCTb, UACATbHBIN ra3, TOYCUHBIA 3apsii).
['unote3a. PU3NYECKH1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponbs u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI MHUpAa,
B MIPAKTUYECKOU JIEATEIIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomwl, NPaKmuKym

N3mepenue cuibl TOKa M HANpsKEHUS B LENU MOCTOSHHOTO TOKa MPH MOMOLIH
aHAJIOTOBBIX M IIU(PPOBBIX U3MEPHUTEITHHBIX MPUOOPOB.

3HakoMcTBO ¢ uU(ppoBoil mnaboparopuerr mno Qusuke. Ilpumepsl u3MepeHus
(bu3NYECKUX BETWYHH MIPH MOMOIIN KOMIIBIOTEPHBIX JaTYNKOB.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe qBukeHre. OTHOCUTEHOCTh MEXaHUYECKOT0 ABMKEeHUS. CucTteMa
OTCYETA.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Paanyc-BexkTop MaTepuanbHON TOYKH, €r0 MPOEKIIMK HA OCH CUCTEMbI KOOPAUHAT.
Tpaexropus.

ITepemenienune, CKOpOCTh (CpeaHsIsE CKOPOCThb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUaibHOW TOYKH, WX MPOEKIUHM HA OCHU CHUCTEeMbl KoopauHat. CloxeHue
MEPEMELICHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE. 3aBUCHUMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHHS W MYTH MATEPUAJIBbHOW TOYKHA OT BPEMEHU U HX
rpaduku.

CBobOonHOoe maaeHue. YcCkopeHHe CBOOOMHOTrO majcHusA. J[BuxkeHue Tena,
OpOIIIEHHOTO TO/1 YTJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPECHHUSI
MaTepUaibHOM TOYKHU OT BPEMEHH U UX rpadUKHu.

KpuBonuneitnoe nuxeHue. JIBUKEHHWE MaTEPUATIBHONM TOYKH MO OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTk. [lepuos u yactora oOpanienus. LleHTpocTpeMuTenbHOE
(HOpMasbHOE), KacaTeabHOE (TaHT€HI[MAIbHOE) W TOJHOE YCKOPEHUE MaTepHUalibHON
TOYKHU.



TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE IPOLECCHI: CIIUIOMETP, ABUKEHUE
CHapsI0B, LICTIHBIC, IIECTePEHYATHIC U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

Mogenb CcHUCTEMBI OTCYETA, WUIIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKCHHUSL.

CnocoObI uccne0Banus JTBUKEHUM.

Nnmoctpanus npeenbHoro nepexoia 1 i3BMEpeHNue MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue nBukeHWs Tena, OpOIIEHHOTO TMOJA  YIJIOM K TOPU3OHTY
Y TOPU30HTAJIBHO.

HanpasneHnue ckopocTH Mpu ABUKEHUHU IO OKPYKHOCTH.

[IpeobpazoBanHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHl, CKOPOCTEW ABUKEHHSI OJHOTO U TOTO K€ Teia
B Pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

N3yueHne HEPaAaBHOMEPHOIO [JIBUKEHHS C LEIbI0 ONPEACICHHS MTHOBEHHOM
CKOPOCTH.

N3Mepenne ycKOpeHUs NpU MNPSAMOJIMHEUWHOM PAaBHOYCKOPEHHOM JBUKEHUHU I10
HaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKCHUHU.

N3mepenne yckopeHusi CBOOOJHOTO maaeHHs (PEKOMEHIOBAHO HCIOJIb30BaHHUE
urdpoBoii 1abopaTopun).

N3yuenue nBukeHUS Teja, OpOIIEHHOTO ropu3oHTaNbHO. [IpoBepka rumoTesb o
MPSAMOM MIPOITOPLUMOHAIBHON 3aBUCUMOCTH MEXKAY NAJIBHOCTBIO IOJETA U HAYaJIbHOMU
CKOPOCTBIO Tea.

N3ydeHne IBUXKEHUS Tea O OKPYKHOCTH C HOCTOSSHHOM IO MOJIYJIIO CKOPOCTBIO.

Uccnenosanue 3aBUCUMOCTH TieproAa oOpalieHuss KOHUYECKOro MasiTHUKA OT €ro
[1apaMeTPOB.

Tema 2. lunamuxa

IlepBeii  3akoH Hbrorona. HWHepuumanenbie cucteMbl orcuéra. I[lpuHiun
oTHocuTenbHOCTH ['anuines. HeunepuuanbHble cUCTEMBbl OTCUETa (OMpEAEsICHUE,
IPUMEPBI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cuil.

Bropoii 3akoH HeroTOHA 1151 MaT€pHUAIbHON TOUYKHU.

Tpernii 3akoH Hpr0TOHA 1151 MAaTEpUAIIBHBIX TOYEK.

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

Cuna TsKeCTH. 3aBUCHMOCTh YCKOPEHHS CBOOOIHOTO MaJCHUsI OT BBICOTHI HAJl
MOBEPXHOCTHIO TUIAHETHI U OT Teorpaduueckoit MupoThl. J[BukeHre HEOECHBIX TE U X
cryTHUKOB. 3akoHbl Kerepa. IlepBas kocMuueckas CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUSI CKOJBXEHUSI U CUJIa TPEHUS MOKOSL.
Koaddumment tpenns. Cuna conpoTUBIEHUS MPU IBUKEHUH TeJla B )KUJIKOCTH UITU ra3e,
e€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHTEIILHOTO JIBUKCHHSI.

Hasnenue. ['uapocrarnueckoe aaBienue. Cuna Apxumena.

TexHuYecKue yCTPOUCTBA U TEXHOJIOTHYECKHE MPOTICCCHI: TTOAIITUITHIKH, JTBHKCHUE
UCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue ABukeHUs Tel B MHEPLUUATBHBIX M HEUMHEPIMAIBHBIX CHUCTEMaXx
OTCYETA.

[IprHIMI OTHOCUTENBHOCTH.

Kauenue AByX HWIMHAPOB WK MIAPOB Pa3HON MACChI C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIIUATIBLHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOAECHCTBYIOMIEH MPHUIIOKEHHBIX K TEIIy CHJI C MPOU3BEICHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPIUAILHON CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BOBHUKAIONMIMX B PE3YJIbTATE B3AUMOACHCTBHS TEIL.

N3mepenune macc 1o B3anMoAeiCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM MOIBEME U NAJCHUU.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAUEHHS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

N3mepenne paBHOMEHCTBYIOMIEH CUJT TIPU JABUKEHUU OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3AaBUCUMOCTH BPEMEHU JBMKEHUS OpyCKa 10 HAKJIIOHHOM
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MACCBHI.

NccnegoBanue 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOIIUMX B MPYKHUHE
U PE3UHOBOM 00paslie, OT UxX JePOopMalluu.

N3yueHne nBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3 JErKUM
OJIOK.

N3mepenune koadduimenta TpeHUs MO BEIMYMHE YTIOBOTO Kod(duiineHTa
3aBucuMocTH Frp(N).

UccnenoBanue ABMKEHUS Opycka MO HAKJIOHHOM IIJIOCKOCTH C MEPEMEHHBIM
Kod(puUIeHTOM TpEHUSI.

N3ydenue NBUKEHUA rpy3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHO TBEpHOoe Teno. [locTynaTenbHoe U BpaliaTeIbHOE JBUKEHHE TBEPAOTO
Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpameHus. [lmewo cuibl. CroxeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTH Tena.

YcnoBust paBHOBECHUS TBEPJIOTO TEIA.
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YcroitunBoe, HEyCTOMUHUBOE, O€3pa3IMUHOE PAaBHOBECHE.
TexHuueckue  yCTpOMCTBA M TEXHOJIOTMYECKME  IPOLECCHI:  KPOHIITEWH,
CTPOUTENIbHBIA KPaH, peMIETUaThIE KOHCTPYKIIUH.

Jlemoncmpayuu
VY ciioBusi paBHOBECHS.
Buner paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamophule pabomsi, NPAKMUKYM
HccenenoBanue yciaoBUi paBHOBECHS TBEPAOTO TEA, UMEIOIIETO OCh BPALLICHHUS.
KoncTpynpoBanue KpOHIITENHOB U PACUET CUII YIPYTOCTH.
N3ydenune ycTOMYMBOCTH TBEPIOTO TENA, UMEIOLIETO IIJI0IIA/Ib ONIOPHI.

Tema 4. 3akonbl coxpanenus 6 MEXAHUK

NmMnynbc MaTepraibHOW TOYKH, CUCTEMBI MaTEepHalIbHbIX To4eK. LleHTp macc
CUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMnyiibe cuipl 1 ”3MEHEHNE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE nBHKEHUE.

MoMeHT nmnyJsibca MaTepUaibHOM TOUKU. [IpeacraBienne o COXpaHEHMM MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX ITOJIAX.

PaGota cunpl Ha MajqoM M Ha KOHEYHOM MepeMelieHud. ['padpuyeckoe
npejcTaBieHUe padOThl CHIIBI.

MOIHOCTB CHUJIBI.

Kunetnueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 U3MEHEHHUH
KUHETUYECKOW YJHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHnManbHBlE W  HENMOTEHIMAJIbHbIE CWibl. [loTeHIManbHAs  HSHEPrus.
[ToTenmumanbHas »Heprus ympyro AehopMHPOBaHHOW TMpYyKuHBI. [loTeHIuManbHas
DHEPrus Teja B OJHOPOJHOM IPaBUTAIMOHHOM Tmoisie. [loTreHnmaneHas sHEprus Tena B
I'PaBUTALMOHHOM II0JI€ OJJHOPOJIHOTO IIapa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOPOCTb. TpeThbsi KOCMUYECKAsA CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHLMAJIbHBIX CHJI C U3MEHEHHMEM MEXaHUYECKOW SHEpruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm 18 HWACATbHOW JKUAKOCTH KakK CJIEICTBHE 3aKOHA
COXpPaHEHMSI MEXaHUYECKOU YPHEPTUH.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: IBW)KEHUE pPAaKeT,
BOJAOMET, KONIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (UTYpHOE KaTaHUE HA KOHbKAX.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOEC IBHIKECHHUE.
N3mepenre MOITHOCTH CHJIBI.
W3menenune sHeprun Teja mpy COBEPIICHUN PaOOTHI.

11



BzanmHbIe nipeBpallieHrs] KWHHETUYECKOW Y TOTEHIUATIbHOW SHEPT U IIPU JIEUCTBUU
Ha TEJIO CWJIBI TSHKECTU U CHIIBI YIIPYTOCTH.
CoxpaHeHue YHEpTruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuui sxcnepumenm, 1abopamoprule pabomsi, NPAKMUKYM

N3mepenne nMirynbca Teiia o TOpMO3HOMY ITyTH.

N3mepenue Cuitbl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISL U MOLITHOCTHU CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccenenoBanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aMMOJICHCTBHH.

N3mepeHne KNHETUYECKON YHEPTHUM TEJIA [0 TOPMO3HOMY Iy TH.

CpaBHeHHE M3MEHEHHs] NOTEHUUAIBbHON YHEPIHM IPYKUHBI C PabOTOW CHJIbI
TPEHUSL.

OmnpeneneHuie pabOTh! CUIIbI TPEHUSI IPY IBUKEHHUHU TeJla [0 HAKIIOHHOM MJIOCKOCTH.

Pa3nen 3. MogiekyasipHasi pu3uka U TepMOANHAMUKA
Tema 1. OcHogbl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE MOJOKEHUST MOJIEKYIsipHO-KuHeTHUecKoi Teopun (MKT), ux omsiTHOE
obocHoBanue. Jlubdysus. bpoyHOBckoe ABMKEHUE. XapakTep [JIBIKCHUS U
B3aMMO/JICHCTBUS YaCTHI] BEIIECTBA. MOIENN CTPOEHHUSI Ta30B, KUIAKOCTEW U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjieNiel. Macca u pa3Mepbl MOJIEKYJ
(aromoB). KommmuectBo BemectBa. [loctosnnass ABorajpo.

TemnoBoe paBHOBecue. Temmepatypa u crnocoObl €€ wu3Mmepenus. Illkana
temneparyp Llenbcusi.

Mogenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM: YACTHIIBI rasa
JIBUKYTCS XaOTUYECKH M HE B3aUMOAECHUCTBYIOT IPYT C APYTOM.

l'azoBbie  3akoHbl. YpaBHeHue MenneneeBa—Knamnelipona.  AGconroTHas
temriepatypa (mkana Ttemmneparyp KenpBuna). 3akon J[lamerona. WM3omporieccs B
UJI€aIbHOM Ta3€ C MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I 'paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHUEW IMOCTYNATEIbHOIO
TEIJIOBOTO JIBHXKEHHSI MOJIEKYJ MJI€aJbHOTO Ta3a (OCHOBHOE YPaBHEHUE MOJIEKYJIIPHO-
KMHETHYECKOW TEOpHUH UJICaTILHOTO Ta3a).

CBsi3b a0CONIOTHOW TeMIMepaTypbl TEPMOJWHAMUYECKOW CHUCTEMBI CO CpeaHEl
KMHETUYECKOW SHEPTUEN MOCTYIATEIBHOIO TEINIOBOTO ABUKEHUSA €€ YACTHII.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: TEPMOMETP, OapomeTp,
MOJIy4€HNE HAHOMATEPUATIOB.

Jlemoncmpayuu
Mopenu IBUKEHUS YaCTHUIL BEILIECTBA.
Mopens OpOyHOBCKOTO ABUKEHUSI.
Buaeoponuk ¢ 3anuchbio peaibHOT0 OPOYHOBCKOTO JIBUXKCHHUS.
Huddy3ust :KUIKOCTEH.
Mogpens onbita llTepHa.

12



[IpuTsxeHue MOJIEKyJI.
Mopnenu KPUCTaJUIMYECKUX PEMIETOK.
Habmoienue u iccineoBanne H30MpoIECcCOB.

Yuenuueckuii sxcnepumenm, 1a6opamopHsle pabomol, NPAKMUKYM

HccnenoBanue npoliecca yCTaHOBJICHHS TEIUIOBOTO PAaBHOBECHS NP TEIJIO0OMEHE
MEXKy TOpPSYEH U XOJIOJHON BOAOM.

N3yuenune wu30TepMUYECKOro mporecca (PeKOMEHIOBAaHO  HCHOJIb30BAHHE
1udpoBoii 1adopaTopun).

N3ydyeHnne n30XopHOTO mporecca.

N3yuenune n3o0apHOTO Mpoiiecca.

[IpoBepka ypaBHEHUS COCTOSTHUSL.

Tema 2. Tepmoounamuxka. Tennoevie mauiunl

Tepmomunamuueckass (TJl) cucrema. 3agaHue  BHEUIHUX — YCJIOBHM s
TEPMOJUHAMHYECKON CHUCTEMBbl. BHemHMe W BHYTpeHHHE mapameTpsl. [lapamerpsr
TEPMOJUHAMHYECKON CHUCTEMBbI KaK CpEIHUE 3HAUEHUS BEIMYHMH, OMHUCHIBAIOIIMX €€
COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe  Hauamo  TepMOAMHAMHKHU. Camonpou3BoipHas  pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenbs uaeanbHOTO ra3a B TEPMOJAMHAMUKE — CUCTEMa YPaBHEHHUI: ypaBHEHHE
MenneneeBa—Knanelipona ¥ BBIP@KEHHWE JUIA BHYTPEHHEHW DHEpPrUU. Y CIOBHUS
MPUMEHUMOCTH 3TON MOJENMU: HU3Kasi KOHIEHTPAalUs YacTHULl, BBICOKHE TEMIIEPATYPHI.
BripakeHue 1511 BHyTPEHHEN 3HEPTUHM OJJHOATOMHOTO HJI€aJIbHOTO rasa.

KBa3zucratuueckue 1 HeCTaTUYECKUE TTPOLIECCHI.

OnemeHTapHasi pabota B TepMOJAMHAMHKE. Bbrumucienue paboTbl 1o rpaduky
rpolecca Ha pV-auarpamme.

Temonepeaayda kak cnoco0 M3MEHEHUS! BHYTPEHHEN SJHEPTHH TEPMOIMHAMUYECKON
cUCTEMBI 0e3 coBepiieHus1 paboThl. KOHBEKIIHSA, TEMIONPOBOIHOCTD, N3TyUCHUE.

KomunuectBo Temmotel. TennoéMkocTh Tena. Y nenbHas U MOJIsIpHas TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenbHash TemoTa CropaHus TOIUIMBA. Pacuér
KOJIMYEeCTBa TEIUIOTHI IIpH Terionepenaye. [lonarue o0 aguabaTHOM Mporiecce.

[IepBb1ii 3akOH TepMoAMHAMUKU. BHyTpeHHss sHeprud. KonmyecTBo TEIIOTHI U
paboTa KaK Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTHH TEPMOJIMHAMUIECKON CHCTEMBI.

Bropoli 3ak0OH TEpMOAMHAMHUKH IS PAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJTaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT €IUHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIlepaTypa.

BTopoii 3ak0oH TepMOAMHAMHKHU MJisI HEPABHOBECHBIX IMPOIECCOB: HEBO3MOXKHO
nepesaTh TEIJIOTY OT 0oJiee XOJIOJHOIO Tejia K 0ojiee HarperoMy 0e3 KOMIIEHCAIluu
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunuune! aecteus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.
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DKOJIOTUUECKHE aCIMEeKThl MCIOJIb30BAHMS TEIUIOBBIX JBUrateneil. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpOMCTBA U  TEXHOJOTUYECKHUE TMPOIECChl:  XOJIOAWIbHUK,
KOHJIUITMOHED, AU3EIbHBINA U KapOIOpaTOPHBINA ABUTATEIN, TapoBas TypOuHa, MOJTyYeHUe
CBEPXHHM3KHX TEMIIepaTyp, YTHIU3AIUS «TEIUIOBBIX» OTXOJOB C HWCIIOJIb30BAHUEM
TEIJIOBOTO HAcoca, YTWiIM3aluusg OWOOPTraHWYECKOTO TOIUIMBA JIJIi  BBIPAOOTKH
«TETTOBOI» U DJIEKTPOIHEPTUH.

Jlemoncmpayuu
N3MeHeHune TeMnepatypsl Ipy ainabaTHIeCKOM PaCIIMPECHHH.
Bo3znyiiHoe oruugo.
CpaBHEHUE YIENIBHBIX TEIUIOEMKOCTEN BEIIECTB.
CnocoObl M3MEHEHUS BHYTPEHHEN YHEPTUH.
HccnenoBanue aguabaTHOTO IIpoIiecca.
KomrbroTepHbie MOJIENN TEIIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomol, NPAKMUKYM

N3mepenne yaenbHOl TEMI0EMKOCTH.

Hccnenosanue mpoiecca OCTbIBAHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO TIpolecca.

N3yueHne  B3aMMOCBSI3M  DHEPrUM  MEXKMOJICKYJSIPHOTO  B3aUMOJCHCTBUS
Y TEMIIEPATYPhI KUTICHUS )KUIKOCTEH.

Tema 3. Azpezammnbie cocmoanusn eeuyecmea. Pazoevle nepexoovt

[Tapoo6pa3oBanue u KoHJeHcanus. VcnapeHue u KumeHue. Y AelbHasl TEeIioTa
napooOpa3zoBaHusl.

Hacepiiennsle 1 HeHachIIEHHbIE Tapbl. KauecTBeHHas 3aBUCUMOCTh INIOTHOCTU U
JABJICHUSl HACBIIIEHHOTO Tapa OT TEMIeparypbl, UX HE3aBUCUMOCTb OT O0BEMA
HACBIILIEHHOT'O Mapa. 3aBUCUMOCTb TEMIIEPATypPbl KATIEHUSI OT AABJICHUS B )KUIKOCTH.

BnaxHocTh Bo3yxa. AOCOIIOTHASI U OTHOCUTENbHASI BIAKHOCTb.

TBépnoe teno. Kpucramnumyeckue u amopdHble Tena. AHU3OTPONUS CBOWCTB
KpuctaiuioB. [lnaBieHwe © KpucCTauM3alMs. YAelbHas TEIIoTa IUIABICHUS.
Cybnmumarusi.

Hedbopmanuu TtBEPpHOro Ttena. Pactsxenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TeroBoe pacmupeHue KUAKOCTEH U TBEPABIX Tel, OObEMHOE W JIMHEHHOE
pacuipenre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHWM YacTHUI] BELIECTBAa Kak MpPUYUHA
TEIJIOBOTO PaCIIMPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3zoBbIX Epexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTtHoe HaTspkeHHE. Kod3PGUUMEHT MOBEPXHOCTHOTO  HATSHKEHHS.
Kanunnspusie siBneHus. [laBneHue moj HCKPUBIEHHOM TMOBEPXHOCTHIO KUIKOCTH.
®opwmyna Jlannaca.
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TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IPOLECCChI: JXUIKHUC KPpUCTAJIIIbI,
COBPCMCHHBIC MaTCpHaAJIbI.

Jlemoncmpayuu
TeruioBoe pacmmpeHue.
CBoiicTBa HACBIIICHHBIX TapOB.
Kunenue. Kunenue rnpv moHM>KEHHOM JABIICHUU.
N3mepenue cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.
OnbITH ¢ MBUIBHBIMU TNIEHKAMU.
CmauuBaHmMe.
KanunnspHeie siBneHus.
Mojiein HeHbIOTOHOBCKOM KHJIKOCTH.
CnocoObl U3MEPEHUS BIIAKHOCTH.
UccnenoBanue HarpeBaHus U MJIABJICHUSI KPUCTATMYECKOTO BEIIIECTRA.
Bunbl nedopmarnimii.
Habmronenue manbix nedopmanui.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomul, NpaKmMuKym

N3yuyeHune 3akOHOMEPHOCTEN HCITAPEHUS JKUIKOCTEN.

N3mepenne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

N3ydeHune cBOMCTB HACBHIIIEHHBIX TAPOB.

W3mepenne aOCONIOTHOM BIAQXKHOCTM BO3IyXa M OIEHKa Macchl IapoB
B ITIOMEIICHHH.

N3mepenne kordpuiireHTa HOBEpXHOCTHOTO HATSKEHUS.

Nsmepenune monyns FOwnra.

HccnenoBanue 3aBUCUMOCTH AeOpMALIMKA PE3MHOBOIO 00pasiia OT MPHIOKEHHOM
K HEMY CHJIBL.

Paznea 4. JaexkTpoguHaMuka
Tema 1. Inekmpuueckoe none

DJIeKTpU3almsl TeJl U €€ NPOSIBICHUA. OJJIEKTpUYeCKud 3apsana. [IBa Buma
JIEKTPUYECKUX  3apsaoB.  [IpOBOIHMKHM,  AUIEKTPUKM U IOJYNPOBOJHUKHU.
DneMeHTapHbIN ANEKTPUUECKUI 3apsi. 3aKOH COXPAaHEHUs FIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsanoB. Toueunbie 3apsiapl. 3akoH Kysona.

DnekTpuueckoe nose. Ero aeiicTBue Ha 3JEKTPUYECKUE 3apsiIbl.

Hanpsixénnocts anexktpudeckoro nois. [Ipoousiii 3apsa. JInHUM HanpsyKEHHOCTH
NIEKTpUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIMaIBHOCTh ~ DJNEKTPOCTATUYECKOTO  MNoyisl.  Pa3HOCTP  NMOTEHUIHAIOB
u HanpspkeHue. IloTeHnmManbHas DSHeprus 3apsga B JIEKTPOCTATHYECKOM  IIOJIE.
[ToTrennman snexkrpocraTudyeckoro mnojs. CBs3b HANPSHKEHHOCTU TOJII U PA3HOCTH
NOTEHIMANIOB  JJIi  BJEKTPOCTAaTHYECKOro Tmoyis (Kak  OJHOPOJHOTO, Tak M
HEOTHOPOJTHOTO).

[IprHIMI CyNIEpIIO3UIINH DIIEKTPUIECKUX ITOJIEN.
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[Tone Ttoueunoro 3apspa. Ilone paBHOMepHO 3apspkeHHOM cdepnl. [lome
PaBHOMEpPHO 3apsbKeHHOro 1o oO0béMy miapa. Ilone paBHOMEpPHO 3apsKEHHON
OeckoHeuyHOM IIoCKOCTU. KapTuHbl JNHHUN HaNpsOKEHHOCTH JITHUX TOJIEH W
SKBUITOTEHIHMAIBHBIX TOBEPXHOCTEN.

[IpoBOIHMKM B 3EKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPs/I0B.

JIM3IIEKTPUKN B 3JEKTPOCTATUYECKOM ToJie. [U3sieKTprudecKkas NpOHUIAeMOCTh
BEILECTBA.

Konpencarop. OneKTpOEMKOCTh KOHAEHCATOpa. JIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOpA.

[TapamienpHOE CcoenMHEHHE KOHJEHCATOpoB. llocnenoBarenbHOE COEIMHEHHE
KOHJIECHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHASHCaTopa.

JIBr>KeHHE 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTPOWCTBA M TEXHOJOTHYECKME IPOLECCHL:  AIEKTPOCKOIL,
DIIGKTPOMETP,  DIJIEKTPOCTATUYECKAsi  3allliTa,  3a3eMJICHHUE  3JIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reHeparop Ban ne I'paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ TPUHLIAI JEHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TI0JIE 3aPSKEHHBIX [IAPUKOB.

DIEKTpUYECKOE MOJIE JBYX 3apPSKEHHBIX TUIACTUH.

Moguensb anekTpocraTudeckoro reanepatopa (Ban ne ['paada).

[IpoBOAHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpONCTBO U AEUCTBUE KOHJAEHCATOPA ITOCTOSTHHOM U ITEPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAA IUIACTHH,
PACCTOSHUS MEXAY HUMHU U AUIIEKTPUYECKONU IPOHUIIAEMOCTH.

OHeprus 3JeKTPUYECKOTO MO 3apsKEHHOI0 KOHAEH CaTOpa.

3apsiiKa 1 paspsliKka KOHIECHCATOpa Yepe3 PE3UCTOP.

Yyenuueckuii sxcnepumenm, rabopamopHuvle pabomol, NPAKMUKYM

Onenka cui1 B3auMOJICHCTBUS 3apSIKEHHBIX TEJl.

HaGnronenue mpeBpaieHusi dHEPTUU 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTHIO
W3JIy4EHUs CBETOAMO/IA.

N3yuenue npoTekaHusi TOKa B IIEMH, COACPIKaICH KOHIEHCATOP.

Pacnpenenenue pasHOCTH MOTEHIMAIOB (HAMPSHKEHUS) MPU TOCIIEI0BATEIbHOM
COEIMHEHUU KOH/ICHCATOPOB.

Uccnenosanue paspsia KOHIEHCATOPA Y€pPE3 PESUCTOP.

Tema 2. Ilocmoannblii 31eKmpuydeckuil MoK

Cwuna toka. [TocToAHHBIN TOK.

VYcnoBust CylecTBOBaHUS MOCTOSHHOTO AJIEKTPUYECKOro ToKa. McTouHukM ToKa.
Hanpsoxenune U u 3/1C &.

3akoH OMa J1sl ydacTKa LeMu.
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DNEKTPUYECKOE CONPOTUBIICHUE. 3aBUCHMOCTb CONPOTUBIICHUS OJHOPOILHOTO
IIPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJM IIONEPEYHOIO0 CEUCHHUsA. Y IEIBHOE
COIPOTHUBJICHUE BELIECTBA.

ITocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHUE IIPOBOAHMUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nenei. [Ipasuna Kupxroda.

Pabota snexTpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIHOCTE  3JIEKTPUYECKOrO0 TOKa. TemioBas MOIIHOCTh, BblIeIsA€Mas Ha
pe3ucTope.

O/IC m BHyTpeHHEE CONPOTHBIICHHE MCTOYHMKA TOKa. 3akoH OMa I MOJHOU
(3aMKHYTOI) 3JIEKTpUUYECKOH 1eny. MoIHOCTh UCTOYHHMKA TOKA. KOpoTKoe 3aMbIkaHue.

KoHaeHcaTop B 11enu MOCTOSTHHOTO TOKA.

TexHruecKre ycTpoiicTBa U TEXHOJIOTHYECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUHK IEKTPUUECKON SHEPTUH.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSKEHHUSL.

HccnegoBanue 3aBUCUMOCTH CHJIbI TOKA OT HANpPsDKEHUS ISl PE3UCTOpPa, JaMIlbl
HaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTUBIIEHUS UINHAPUIECKUX MPOBOJHUKOB OT JUTUHBI, TUIOIIAN
MONEPEYHOr0 CEYEHUS U MaTepHaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT CONPOTHBIIEHUS MPU MOCTOSHHOM
HaIPSKEHUU.

[Ipsamoe m3mepenue D/IC. KopoTkoe 3amplkaHHE TadbBAHUYECKOTO AJIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBJICHUS.

Cnoco0bI coeTMHEeHNsT ICTOYHUKOB ToKa, J/]C Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y TOJIFOCAMU HCTOYHUKA TOKA OT CHIIbI
TOKa B IEIH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomol, NPAKMUKYM

HccnegoBanue CMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

N3MepeHue yienbHOro CONpOTUBIECHUS TPOBOIHUKOB.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAMPSHKEHUS JJ1s1 JIaMIThl HaKaTMBaHMUSI.

VYBenuueHue npeaesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenue D/1C v BHyTPEHHETO COMPOTUBIICHUS HICTOUHHUKA TOKA.

Uccnenosanne 3aBucumocty DJ[C raabBaHUYECKOTO 3JEMEHTAa OT BPEMEHH IMpHU
KOPOTKOM 3aMbIKaHUH.

Uccnenosanne pa3HOCTH MOTEHIIMAIOB MEK/TY MOJII0CAMU UCTOUHUKA TOKA OT CHJIBI
TOKa B IEIH.

WccnegoBanue 3aBUCUMOCTH MOJ€3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax

DJIeKTpUYECKasi MPOBOJUMOCTD Pa3IMYHBIX BEIIECTB. DJIEKTPOHHAS POBOIUMOCTh
TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COINPOTUBIICHHS METAJIOB OT TEMIIEPaTypBhl.
CBepXITpOBOIUMOCTb.
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OnexkTpuyecknid TOK B Bakyyme. (CBOHCTBA  JJIEKTPOHHBIX  ITy4YKOB.

[TonynpoBoauuku. CoOCTBEHHAs! M IPUMECHAs! TPOBOJAUMOCTD MOJTYIIPOBOIHUKOB.
CaoiicTBa p—Nn-niepexona. IloaynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYECKUd TOK B DJEKTPOJIMTAX. OJEKTPOJIMTHYECKAs JUCCOLMALMS.
OnekTponus. 3akoHbl Papajes i AIEKTPOIIU3a.

DOnexkTpuyeckuid TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSITENIbHBINA pa3psil.
Pa3nnuHbIe TUITBI CaMOCTOSTENBHOTO paspsaaa. Mosnus. [1nasma.

TexHnuecKue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: ra30pa3psaHbIC JIAMIIbI,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBEIE MPHOOPBI: U0, TPAH3UCTOD,
doTtoanon, CBETOAMO[, TajbBaHUKA, paQUHUpPOBAHHE MEIU, BbIIJIABKA AIFOMHUHUI,
AIIEKTPOHHASA MUKPOCKOITHS.

Jlemoncmpayuu
3aBUCHUMOCTh COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.
[TpoBOAUMOCTH 3IEKTPOIUTOB.
3akoHbI 3eKTposn3a Papajes.
NckpoBoil pa3psii v IpOBOJUMOCTh BO3/1yXa.
CpaBHeHHE TPOBOJIMMOCTH METAJIOB U MOIYTIPOBOJHUKOB.
OaHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPaAKMUKym
Hao0nronenue snexrposusa.
N3mepenue 3apsia 0AHOBAJIGHTHOTO HOHA.
WccnenoBanue 3aBUCUMOCTH CONTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU JUO/IA.

Du3nYecKUl NPAKTUKYM

Cnoco0bl u3MepeHus (PU3NYECKUX BEIUYMH C HMCIOJIb30BAHMEM AHAJIIOTOBBIX H
IU(GPOBBIX HU3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE MOTPEUIHOCTH H3MEPEHUN (PU3UUECKUX BEJINYHH.
OueHka rpaHull MOrpeuIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHM, UCCIEAOBAHUIN 3aBUCHUMOCTEN (DU3NYECKUX
BEJIMYMH, TNPOBEpKAa MPEIJIOKEHHbIX THUNoTe3 (BbIOOp U3 palboT, OMHCAHHBIX
B TEMaTHUECKHUX pa3lenax «YUEeHUYECKHH SKCIepUMEHT, JabopaTopHble padOTHI,
MPaKTUKYM» ).

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢pusuku yriayonénnoro ypoBHs B 10 kmacce ocymiecTBisieTcst ¢
y4€TOM COJIepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpadun U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CGA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAYYHBIN (aKT, TUMIOTE3a, (PU3MUecKas BeIMUMHA, 3aKOH, TEOPHS,
HaOJIIOJICHUE, HKCIEPUMEHT, MOJEIUPOBAHHUE, MOJIEIb, W3MEpPEHHUE, MOrPEIIHOCTH
U3MEPEHU, N3MEPUTENIbHBIE TPUOOPHI, IU(PPOBast 1adopaTOpusl.
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Mamemamuxa: Pemienune cuctembl ypaBHeHul. JluneitHas ¢yHkuus, mapaboia,
runepooa, ux rpaduku U cBoicTBa. TpUroHoMeTpuueckue (PyHKIUN: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIME€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. BekTopsl M HX
IIPOEKIMHU Ha OCHU KOOPJIUHAT, CIIOKEHUE BEKTOPOB.

Bbuonozua: MexaHuueckoe JBWKEHUE B JKMBOW mpupoze, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHHME OKpYKAIOLIEH Cpenpl,
yTUiau3auus  OHOOPraHMYECKOro  TOIUIMBA  JUIsl  BBIPAOOTKH  «TEIUIOBOI» U
JIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSIKEHHWE M KallWJULIPHBIE SIBJICHUS B IIPUPOJE,
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumusn: DUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJIAPHAs Macca, MOJyYeHHE HAaHOMATEPHUAIOB, TEINIOBBIE CBOMCTBA TBEPBIX
TE€J, KUJAKOCTEH W Ta30B, JKUJKHE KPUCTAJIBI, JJEKTPUUYECKHME CBOMCTBA METAJUIOB,
AIEKTPOJIUTUYECKAs JUCCOLMALINS, FaJbBaHUKA, SJIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpaghus: BNaxXxHOCTh BO3yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozcua: npeoOpa3oBaHUE JIBHKEHHUH C MCIOJIb30BAHHMEM MEXAHU3MOB, YUYET
CyXOr0 M JKUJKOIO TpPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKLHMH (KPOHIITEHH,
penieTyaTble KOHCTPYKIIHMH ), UCIIOJIb30BAHUE 3AKOHOB COXPAHEHHSI MEXAHUKHU B TEXHUKE
(rupockomn, BOJOMET U APYTUe), ABUTATENIb BHYTPEHHErO CropaHus, napoBas TypOuHa,
OBITOBOM  XOJIONWJIBHUK, KOHIAUIMOHEpP, TEXHOJOIMH IOJYYEHUS COBPEMEHHBIX
MaTepHayoB, B TOM YKCIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTATUYECKAS
3aIllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psaHbIe JIAMIIbI, TOJIYIPOBOJHUKOBBIE
npuOOPHI, TAJIbBAaHUKA.

11 KJIACC

Pa3znen 4. DinekTpoguHAMMKA
Tema 4. Maznummnoe none

BzanmopencTBrue NMOCTOSITHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
noje. Bektop MarHUTHOW WHAYKUMU. [IpuHIMI Cynepno3uiMyM MarHUTHBIX MOJIEH.
JIMHMM MarHUTHOW WHIYKIIHH.

MarauTHoe T1I0jJi€ TPOBOJHHUKA C TOKOM (IPSIMOr0 TPOBOJHUKA, KaTYyIIKU
U KpyroBoro Butka). OneIT Opcrena.

Cuna AMmnepa, e€ HarpaBJICHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBi€HHUE W MOAYJb. J[BUXKEHHE 3apsSKEHHOW YaCTHIIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

MarunuTtHoe 1osie B Beiectse. @eppoMarHeTHKy, apa- U TUaMarHeTUKH.

TexHuueckrue yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHl: IPUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJIECKTPOJBUTATEIb
Axo0u, yCKOpUTEH dJIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu
Kaptvna nuHMiA MHAYKIIMA MAarHUTHOTO TOJISI MIOJI0OCOBOTO M MOAKOBOOOPA3HOTO
MTOCTOSTHHBIX MarHUTOB.
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KapTtuna nuHMII MAarHUTHOW MHIYKUMH MOJS JJIMHHOTO NPSIMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIIa HA HOHBI AIEKTPOJIUTA.

HabGumoienne qBMKEeHHs Iy4dKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHuun nelcTBUS AJIEKTPOU3MEPUTENBHOIO MPUOOpPa MArHUTORIIEKTPUUECKON
CUCTEMBI.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
HccnenoBaHrue MaroiuTHOTO IOJISI ITOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBOMCTB (peppOMarHETUKOB.
HccnenoBanue neiicTBUSA MOCTOSHHOIO MarHMTA HA PAMKY C TOKOM.
N3mepenne cuiibl AMmepa.
N3yueHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIbI TOKA.
OnpeneneHrne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIBI AMIIEpPA.

Tema 5. InekmpomazHumHas UHOYKUUA

SIBneHHE 3IIEKTPOMArHUTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHUTHOM WHIYKIIHH.
OJC wuHaykuumu. 3akoH DJJEeKTpoMarHuTHoM wuHAykuuu @Dapanes. Buxpesoe
anekTpuyeckoe nojue. Tokn Oyko.

OJ1C uHAYKIHUH B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJJHOM MarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NunyktuBHOCTh. Karylika MHIYKTUBHOCTH B IIEMU MOCTOSIHHOTO TOKa. SIBiieHME
camonHAyKIuKu. DJIC caMOMHIYKITUH.

DHeprusi MarHUTHOTO TIOJISI KATYIITKA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: MHAYKIMOHHASA IEYb,
COJICHOHW/I, 3aIlIMTa OT IEKTPU3ALMHU TEJ IPU ABMKEHUH B MArHUTHOM I10JI€ 3€MJIH.

Jlemoncmpayuu

HabGnronenue siBiieHNs 3I€KTPOMAarHUTHOM MHIYKIIUH.

Nccnenosanne 3aBucumoctd I/1C MHAYKINHU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
NOTOKA.

[TIpaBuno Jlenna.

[Tanenne MaruuTa B alTOMUHUEBOM (MEIHOM) TpyOe.

SIBrIeHME CAaMOMHIYKIIUU.

Uccnenosanne 3apucumoctu 3/1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CHUJIBI
TOKa B LIETIH.

Yuenuueckuii sxcnepumenm, rabopamopHuvle padomul, NPAKMUKYM
UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHON MHAYKIWH.
Onpenenenne MHAYKIIMA BUXPEBOTO MAarHUTHOTO TTOJIS.
HccnenoBanue sSBICHAS] CAMOMHIYKIIAH.

COopka MOJIeNIH IEKTPOMArHUTHOTO TEHEPATOPA.
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Pa3nen 5. Kosied0anus 1 BOJIHBI
Tema 1. Mexanuueckue Koneoanus

KonebarensHas cuctema. CBOOO HEIE KOJIEOaHMS.

I'apmonudeckue kosnebanus. KuHemMaTtnueckoe | JHMHAMHUYECKOE OIHMCAHHE.
DHepreTuyeckoe ONHUCaHHUE (3aKOH COXpaHEHMs MEXaHWYeckoul »sHepruu). BriBox
JTUHAMHYECKOTO0 OMHCAHWUS TapMOHMYECKHUX KOJICOAaHMN M3 WX DHEPreTHYecKoro u
KHHEMATHYECKOI0 OMMCaHUs.

Avmumntyna u  ¢aza kosebanuii. CBs3b aMIUIUTYAbI KOJEOAHUW MCXOIHOM
BEJTMYMHBI C aMITUTYIaMH KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

Ilepuonq wm wyactora kosebOanmii. Ilepron MambiX CBOOOJHBIX —KOJIeOAHMIMA
MaTeMaTH4YeCKOro MasTHHKA. [lepros cBOOOTHBIX KOeOaHUid TPY>KUHHOTO MAasITHUKA.

[Tonatue o 3aTyxammmx KojieOaHUsX. BbeIHyXJIeHHBbIC KojeOaHus. Pe3onHaHc.
Pe3sonancHass kpuBas. BimsHue 3aryxaHus Ha BHJI PE30HAHCHOM  KPHUBOM.
ABTOKOJIEOQHHSL.

TexHuuyeckre yCTPOMCTBA M TEXHOJIOTHYECKUE IIPOLIECCHl: METPOHOM, 4YaChI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuck KoJaebaTeIbHOTO IBHKEHUS.

HaGmronenne HE3aBUCHUMOCTH TepuoJa Majblx KojeOaHud Tpy3a Ha HHUTU
OT aMIUIUTY/IbI.

UccnenoBanue 3aTyxarmuX KojieOaHUM M 3aBUCUMOCTH TEPHOJIa CBOOOIHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnegoBanue kosiebaHuil rpy3a Ha MAaCCUBHOM MPYKUHE C 1EJIbI0 (POPMUPOBAHUS
npeACTaBIeHUM 00 uaeaIbHON MOICNIH MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHUS YPHEPTUU MIPHU KOJICOAHUSX Tpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl, NpaKmMuKym
N3mepenue neproia CBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3yuyeHune 3aKOHOB JIBUKEHUSA TeJla B X0JI€ K0JieOaHU Ha yIpyTroM MOJBeECE.
N3ydeHne nBUKEHUS HUTSIHOTO MasITHUKA.
[IpeobpazoBaHue SHEPTUU B IPY>KUHHOM MasSITHUKE.
HccnenoBanne yObIBaHMS aMILTUTY Bl 3aTYXAIOMUX KOJICOAHMIA.
HccnenoBanue BRIHYXIACHHBIX KOJIEOAHUIA.

Tema 2. InekmpomazHummusle KojiedOanus

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UCATHHOM
KosnebaTenbHOM KOHType. @opmyna Tomcona. CBsi3b aMIUTHTYABI 3apsia KOHIEHCATOpa
C aMIUTATYJIOW CHJIBI TOKA B KOJIEOATEITIHHOM KOHTYDE.

3aK0H COXpaHEHHUS YHEPTHUH B HJICATTLHOM K0JIeOaTeTbHOM KOHTYpE.

3aryxaroniue 3JIeKTpOMarHUTHBIC KojieOaHus. BeIHYXKIeHHBIC 2JIEKTPOMArHUTHBIC
Kosie0aHusl.

21



[TepeMeHHBI TOK. MOIIHOCTh MEPEMEHHOT0 TOKAa. AMIUIMTYTHOE U JACHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIPSKEHUS MPU PA3IMUHON (hOopMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconanbHbld TMEPEMEHHBIM TOK. Pe3ncrtop, KOHAEHCATOp W KaTyllKa
WHIYKTUBHOCTA B LEMU CHHYCOUJAIBHOIO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onaHcC HanpsiKeHUN.

WNneanwsubiit  Tpanchopmatop. [lpousBoicTBo, mnepenaya U moTpeOseHUE
AIEKTPUYECKON SJHEPTUH.

DKOJIOTUYECKHE PpUCKM NpHU  TMPOU3BOACTBE  AnekTposHepruun. Kymprypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TIOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOorUCTBa U TEXHOJIOTHUECKUE MPOLECCHI: IEKTPUIECKUM 3BOHOK,
TEHEPaTOp IMEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeay.

Jlemoncmpayuu

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMSI.

3aBUCUMOCTh YaCTOTBhI CBOOOJHBIX KOJIEOAHWN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaroOMIMX JIEKTPOMArHUTHBIX KOJICOaHUM.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEPATOpa.

BriHyX1eHHBIE CUHYCOUTAJIbHBIEC KOJICOaHMUSI.

Pesucrop, kaTynmka HHAYKTUBHOCTU U KOHJCHCATOP B LIENU IIEPEMEHHOIO TOKA.

Pezonanc mnpu  mocnegoBaTENbHOM — COCAUHEHMM  PE3UCTOpPA,  KATYLIKH
WHIYKTUBHOCTH U KOHJICHCATOPA.

VYerpoiicTBO M pUHIIUIT ASHCTBUS TpaHcpopmaTopa.

Mojesnb JIMHUY 3JIEKTPONEpEaAYN.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

Nzyuenue tpanchopmaropa.

HccnenmoBanue mEpeMEHHOTO TOKa dYepe3 TOCIEAOBATEIbHO COCTUHEHHBIC
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

Habmoienune 21eKTpoMaraHuTHOTO Pe30HaHca.

Hccnenopanue pabOThI HICTOYHUKOB CBETA B IIEMTH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpoMazHUMHbLE 0THbL

MexaHn4eckne BOJIHBI, YCIOBHS UX pacrpocTpanenus. [lonepeynslie u npoaoabHbIe
BOJIHBL. [lepnon, CKOpoCTh paclpoCTpaHEeHUs U IIMHA BOJIHBL. CBOWCTBA MEXaHUYECKHUX
BOJIH: OTpaXEHUE, TPEJIOMIICHHE, HHTEpEepeHIIUs U TU(PaKIIHS.

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

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAOLIEN CPEBI.

ONEeKTPOMarHUTHBIE BOJHBL. YCJIOBHSI H3JIyYEHHs BJIEKTPOMAarHUTHBIX BOJIH.

.

B3anmnast opueHTanus BEKTOPOB B 15 B snexrpomaruuTHO# BoNHe.
E- ’
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CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH: OTpa)KEHUE, MPETOMIICHHUE, TOJISIPU3AIINS,
uHTepdepeHus u qudpakius.
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[lkana 5>JE€KTPOMArHUTHBIX BOJH. [IpuMeHeHuE SJIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[IpuHIUIIBI pagUOCBs3H U TeIeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuueckue ycTpoicTBA UM NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, pajap, paavonpuEMHUK, TEICBU30p, aHTeHHA, Tenedon, CBY-meus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHHUE MONIEPEUHBIX U MPOAOTBHBIX BOJIH.

Konebimromieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6utoienue otpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHuuu v qudpakiiii MEXaHUYECKUX BOJH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €r0 IPUMEHEHHE.

HaGnronenue cBs3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYI0M U 4aCTOTOM
KoJie0aHui.

HccnenoBanne CBONCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHWE, MPEIOMIICHHUE,
noJisipu3anus, 1udpakuus, UHTepHEepeHIHSL.

Oobnapy>xeHue nH(pPaKpacHOro U yIabTpa(puOIETOBOTO U3TyYEHHH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM
N3ydeHune mapamerpoB 3ByKOBOU BOJIHBL.
N3yuenue pacnpocTpaHeHust 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTRBE.

Tema 4. Onmuka

[IpssMonMHEHOE pacpoCTpaHEHHWE CBETa B OJHOPOAHOW cpene. Jlyd caera.
To4euyHbIl UICTOYHHK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHusi cBera. llocTpoeHue wu300pakeHUl B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomiienne cBera. 3aKkOHBI IMpeIOMIIEHUSI CBeTa. AOCONIOTHBIM MOKa3aTellb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHHs . [[0CTOSHCTBO YaCcTOTHI CBETA
Y COOTHOILIEHUE JIIMH BOJIH MPU MEPEX0/I€ MOHOXPOMATUYECKOIO CBETA YEPE3 IPAHULLY
pazziena IByX ONITHYECKUX CPE.

Xon nyueit B npusMme. Jucnepcus ceera. CnoxxkHbli cocTaB Oenoro ceera. L[Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOMHOIO BHYTPEHHETO
OTpaKEHU.

Cobuparone u paccenBaromiye aTuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONTHUYECKass CuUja TOHKOW JIMH3bL. 3aBUCHUMOCTh (POKYCHOTO pPAaCCTOSHUS TOHKOU
cepuuecKoil IMH3bI OT €€ TeOMETPUN U OTHOCUTENIBHOTO TIOKa3aTelIs MPEIOMIICHHS.

dopMysia TOHKOM JIUH3BL. Y BEJIMUYCHUE, 1aBAEMOE JINH30M.
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Xon Jyda, TPOLIEAIIEr0 JWH3Y MOJ NPOWU3BOJBHBIM YIJIOM K €€ TIJaBHOU
ontuyeckon ocu. [loctpoenne n3o0paxeHuit TOUKHU U OTpe3Ka MPsIMO B COOMpArOLIuX U
paccenBaOIIMX JMH3aX U UX CUCTEMaX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. [7na3 kak onruyeckas
CUCTEMA.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBas ontuka. MuTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJFOICHUST MaKCUMYMOB M MHUHUMYMOB B HHTEP(EPEHIIMOHHOW KapTUHE OT ABYX
KOTEPEHTHBIX HCTOYHUKOB. [IprMephl KilacCudecKux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. Judpakiuonnas pemérka. YcioBue HAOMIOIEHUS TJIaBHBIX
MaKCUMYMOB TP MaJ€HUHU MOHOXPOMATUYECKOTO CBETa HAa TU(PAKIIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuueckre yCTpOMCTBa U TEXHOJIOTMUYECKUE IPOLECCHI: OUYKH, JIyIIa, [IEPUCKOII,
doToamnmapaT, MHKPOCKOI, TMPOCKIMOHHBIM amnmapar, MpPOCBETICHUE ONTHKU,
BOJIOKOHHAsI OTITHKA, TU(paKIIMOHHAS pEHIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npesioMIICHUS CBETA.

HaGnronenue noiaHoro BHyTpEHHEro OTpaxkeHusa. Moiens CBEToBOA.

HccnenoBanne xoa CBETOBBIX ITYYKOB Y€PE3 MIOCKOMAPAIIIEIbHYIO IJIACTUHY U
PU3MY.

UccnenoBanue cBOMCTB M300paKeHUH B TUH3AX.

Mopaenn MUKpOCKOIIa, TEJIECKONA.

Haobnronenue unrepdepeHiim ceera.

Ha6nronenue BeTOB TOHKHUX TJIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenue auppakinoOHHON pEeETKY.

Ha6nronenue qudpakiinoHHOro CIEKTpa.

Habmronenue nucnepcuu cBera.

HaGnronenue nonsipusanuu cBera.

[IpumeHeHne NoJAPOUIOB I U3YUEHUS] MEXAaHUUYECKUX HAIPSKCHUI.

Yuenuueckuu sxcnepumenm, 1abopamoprule pabomsi, NPAKMUKYM

W3mepenue moka3aTens IpeIoMIIeHHUS CTEKIIA.

HccnenoBanue 3aBHCUMOCTH (DOKYCHOTO PacCTOSIHHSI OT BEIIECTBA (HAa MpUMepe
JKUJIKUX JIMH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tomyuenune n300pakeHUs B CUCTEME U3 TUIOCKOTO 3epKajla v JTHH3BIL.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHncTpynpoBanue TenecKonn4ecKux CUCTEM.

Ha6monenue nudpaxium, uHTEpHEPEHIINH U MOIIPU3aLUN CBETA.
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N3ydenue noasipuzanuu cBeTa, OTPaXKEHHOTO OT TOBEPXHOCTH IUDJIEKTPHKA.

N3yuenue nHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYECHHS] Ha IBYX ILETAX.

Ha6nronenue nucnepenmu.

Hab6nronenue u uccienoBanue 1uppakimOHHOTO CIIEKTPa.

N3mepenune 1nrMHbI CBETOBOW BOJIHBI.

[TomydeHne crmekTpa W3IIYYCHUS CBETOAMOJA TPYW TIOMOIM TU(PAKIIMOHHON
PELIETKH.

Pa3nes 6. OcHOBBI cHeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paHniel NIPUMEHMMOCTH KJIACCUYECKOM MexaHWKH. llocTymarsl criennanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBasl. [IpeoOpa3zoBanus JlopeHua. YcioBue
OPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHHM W
COKpAalLlEHUE JIJIUHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € 3HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKOM YaCTULIBI. DHEPIUS ITOKOSL.

TexHuyeckne yCTPOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI:  CIIyTHUKOBBIE
PUEMHHKH, YCKOPUTEIH 3aPsKEHHBIX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomawl, npaKmuxkym
OnpeneneHrne MMITyJIbCa M 3HEPTUU PENATUBUCTCKUX 4YacThll (1o ¢oTorpadpusm
TPEKOB 3aPSKEHHBIX YACTHUL B MATHUTHOM I10JIE).

Pasznen /. KBanToBas ¢pusuka
Tema 1. KopnycKynapho-601H0860ii Oyaiuim

PaBHOBecHOE TersioBoe u3nyueHue (M3mydeHre aOCOMOTHO YEPHOTO Tela). 3aKOH
cMmeiieHusd Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUsl U UMITYJIbC (POTOHA.

®dotoaddext. Omnbitel A.I'. CroneroBa. 3akoHbl (doTodbdexra. YpaBHeHUE
OunmrenHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBera (B 4YaCTHOCTH, AaBJICHHE CBETa Ha aOCOJIIOTHO MOTJIOLIAOLIYIO U
abCOIOTHO OTpaxaronryro noBepxHocts). OnbiTel [1.H. JIebenena.

BonHoBble cBoiicTBa yactuu. Bosnbel ne bpoins. lnvHa BonHbl ae bpoinsa u
pa3Mepbl 00JIaCTH JIOKaNIM3alMM ABIXKYIIEHcs 4dacTulbl. KopmycKynsspHO-BOJHOBOM
nyanusMm. Jludpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka wusmepenuit B MukpoMupe. COOTHOUIEHUS HeomnpeaeaEHHOCTEN
['eitzenOepra.

TexHuueckrue yCTPOWCTBA M  TEXHOJOTMYECKHME TMPOLECCHI:  CIIEKTPOMETP,
dboTodIEMEHT, POTOAATIHK, TYHHEITBHBIN MUKPOCKOTI, COTHEUHAst OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢QdHeKT Ha YCTAHOBKE C IMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHeMTHETo (poTodddekra.

UccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS MTOJIYITPOBOTHUKOB
OT OCBENIEHHOCTH.

26



CBeToanoI.
Conneunas 6arapes.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM
Uccnenosanue hoTtopesucropa.
N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.
UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/ OT HAIIPSAKEHUS.

Tema 2. @uzuka amoma

OneITbl MO HCCIENOBAaHUIO CTPOeHWs artoMa. llmanerapHas wmonens aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u moryomenue (HOTOHOB IpHU IEPEXOjAe aroma
C OJTHOTO YPOBHS DHEPIMU HA JPYTrOM.

Bunpl criektpoB. CniekTp ypOBHEN SHEPTUH aTOMa BOJLOPOA.

CrioHTaHHOE U BBIHYXJACHHOE U3JIy4eHHE cBeTa. Jlazep.

TexHudeckre yCTpOMCTBA U TEXHOJOTUYECKHUE MPOLIECCHI: CIIEKTPAIbHbIA aHAIN3
(cTIeKTpOCKOII), JIa3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu
Mopguens onbita Pesepdopna.
Habnronenue nuHelyaThIX CIEKTPOB.
VY cTpolcTBO U IeHCTBUE CUETUMKA MOHU3UPYIOIINX YaCTHII.
Omnpenenenre JUTMHBI BOJTHBI JJa3€PHOTO U3TyUSHUS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomvl, NPaKmuxKym

HaOnronenue nuHeiyaToro Cnekrpa.

HccnenoBanue croekTpa pa3pekeHHOTO AaTOMAapHOTO BOJOpPOJa WM HU3MEpPEHHE
nocrosiHHoM Punbepra.

Tema 3. Quzuka amomHnozo a0pa u 31eMeHmMAPHLIX YACMUY

Hyxknonnas moaens siapa ['eiizenoepra—MBanenko. 3apsiy siapa. MaccoBoe 4uciio
sapa. U30Torsl.

PannoaktuBHOCTh. Amnb(a-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacra.
['amMmma-usnyyeHue.

3aKOH paJlMOAKTUBHOIO pacnana. PangnoakTuBHbIe M30TOMBI B ipupoae. CBolicTBa
VOHHU3UPYIOIIETO0 M3JIydyeHHs. BiusHHE pPaguoakTUBHOCTA Ha YKUBBIE OPraHU3MBI.
EctecTBennsiit hon m3nydenus. Jlozumerpus.

DHeprus CBsi3U HyKJIOHOB B siape. SAnepHbie cunbl. [ledekt Maccol sapa.

SAnepubie peakuuu. Jenenwe u cuHTe3 snaep. SAnepHsie peaktopbl. [TpoGremsl
YOPaBIsieMOr0 TEPMOSIIEPHOTO CHHTE3a. DKOJIOTUYECKUE ACIEKThl Pa3BUTHUS SIICPHON
SHEPIrETUKH.

MeToabl perucTpaliy U UCCIEA0BAHUS JIEMEHTAPHBIX YaCTHIL.

OyHIaMEHTAJIBHBIE  B3aUMOJICMCTBUS.  bapuOHBI, ME30HBI W  JIENTOHBL.
[IpencraBnenne o CtaHaapTHON Moaenu. KBapK-riiroOHHas MOJENb apOHOB.
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®dusuka 3a npeaenamu CranaapTHON Mojenu. TémHass MaTepusi U TEMHAs SHEPTUSL.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, KaMmepa
Buinbcona, siiepHbIil peakTop, TEPMOSICPHBIA peakTop, aTOMHas Oom0a, MarHUTHO-
pe30oHaHCHass ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paJuoakTUBHOTO ()OHA C UCIOJIB30BAaHUEM JI03UMETPA.
N3yuenue norsiomieHus 6eTa-4acThIl AIFOMUHUEM.

Pa3nes 8. Dy1eMeHTBI ACTPOHOMMH M ACTPOPUIUKH

Otanbl pa3BUTHSA aCTpOHOMHUH. lIpuKIIagHOE W MHUPOBO33PEHUECKOE 3HAYEHUE
acTpoHOMUU. [I[puMEHUMOCTh 3aKOHOB (PU3UKHU AJIs1 OOBSICHEHUS PUPOIbI KOCMUYECKHUX
OOBEKTOB.

MeTo1b1 aCTpPOHOMUYECKUX HccleA0BaHnd. COBpEMEHHBIE ONITUYECKHUE TEJIECKOIIBI,
PaZMOTENECKOIbI, BHEATMOC(EPHAsi aCTPOHOMHUS.

Bun 3Bé31H0r0 HeOa. Co3Be3aus, spKue 3BE3/1bl, INTAHETHI, UX BUTUMOE JIBHXKCHHE.

ConneuyHas cucrema.

Counnne. Comaeunast akTUBHOCTh. MicTounnk sHeprun CoyHIA U 3BE3].

3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTHKHU. J(MarpamMma «CIIEKTpaldbHBIM KJIacc —
CBETHUMOCTBY». 3BE3IBI TJIABHOM IIOCIEAOBATEIBbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOM IOCIIEIOBATEIBHOCTH. BHYyTpeHHEE CTpOEHHE 3BE3.
CoBpeMeHHBIE TPEACTABIECHUS O MPOUCXO0KACHUHN U 3BoJIFonnK COonMHIA U 3BE31. DTarbl
YKA3HHU 3BE3NI.

Muneunsiit [1yTe — Hamia ['amaktuka. [onoxenne u nprxenune CoisHna B ['anaktuke.
Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa006sa. Pa3Oeranue rajgakTuk.
Teopus bonbimoro B3peiBa. PenukToBOE N3ITydYeHHE.

Macmrabnas crpykrypa Beenennoit. MetaranakTuka.

Hepewénnbie npo6ieMbl aCTPOHOMUH.

Yyenuueckue nabarooenus
HaOnronenust 3BE3mHOro HebGa HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TMPUIOKEHUN I OMPEICICHUS TMOJO0XKEHUS HEOECHBIX OOBEKTOB HA
KOHKPETHYIO JJaTy: OCHOBHBIE C03Be31s CEBEPHOro MOJIyIIapHs U IPKHUE 3BE3MbI.
Ha6monenus B Teneckon JIyHbl, miiaHeT, TYMaHHOCTEN M 3BE3THBIX CKOIUICHUI.

DOu3n4ecKuil NPAKTUKYM

Cnoco0Obl u3MepeHus (PU3NYECKUX BEIUYMH C MCIOJIb30BAHMEM AHAJIOTOBBIX H
IU(PPOBBIX HU3MEPUTEIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTEJIbHBIC TOTPEIIHOCTU HU3MEpPeHUM (U3UYECKUX BEJIUYHH.
OueHka rpaHull MOrPeIIHOCTEM.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUN, MCCIETOBAHUIN 3aBUCUMOCTEH (PU3HMYECKUX
BEITUYMH, TPOBEpPKAa TMPEIJIOKEHHBIX THUMOTE3 (BBIOOp U3 paboT, OMMCAHHBIX
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B TEMaTUUYECKUX pazlenax «YUYEeHUYECKHH SKCIIEpUMEHT, J1abopaTopHble paldoTHhl,
MPAKTUKYM).

O0o00marniee NOBTOpeHUE

O0o01eHne U cUCTeMaTHU3alMs COAEpX aHUs pas3ienoB Kypca «MexaHukay,
«MounekynsipHas (u3uMKa U TEPMOJAMHAMUKA», «DIeKTpoauHamuka», «Komnebanus u
BOJIHBI», «OCHOBBI CIEIUANIBHON TECOPUU OTHOCUTEIBHOCTH», «KBaHTOBas (usukay,
«DIeMEHTHI aCTPOHOMUU U aCTPOPUIUKIY.

Ponb ¢pu3nku 1 aCTpOHOMUN B IKOHOMUYECKOM, TEXHOJIOTUYECKON, COL[MAIBHON U
THUYECKON cdepax NeATeTbHOCTH YENOBEKa, POJib U MeCTO (DU3MKM U aCTPOHOMHH
B COBPEMEHHOM  HaydyHOHM  KapTMUHE  MHUpA,  3HAYCHUE  ONUCATEJIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM M MPOTrHOCTHYECKOW (YHKUMHA (U3HUYECKOU
TEOpUH, POJib (PU3NYECKON TeOpur B (POPMHUPOBAHUU NPEICTABICHUNA O (pU3MUECKON
KapTUHE MHpAa, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM pAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBS3H

Nzyuenne kypca ¢pusuku yrayOnéHHoro ypoBHsa B 11 kiacce ocyuiecTBisercs
y4€TOM COJIEPIKATEIBbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTHUH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MeEmO008 HAYUHO20
no3nanua: SBICHUE, HAYYHBIN (DakT, runoTes3a, puznueckas BEJIMYMHA, 3aKOH, TEOPHS,
HaAOJIIOJIEHUE, SKCIIEPUMEHT, MOJICIMPOBaHUE, MOJEIb, W3MEPEHHE, MOrPEUIHOCTH
U3MEPEHUI, U3MEpUTETbHBIE MPUOOPHI, IU(PPOBaAs TabopaTOpHs.

Mamemamuxa: Pemienue cucteMbl ypaBHEeHUN. TpuroHomeTpudeckue GyHKIIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
BekTopel U HMX MOpPOEKIUMHU HAa OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB. [Ipom3BoaHbIe
aneMeHTapHbIX QyHKIMH. [Ipu3Haku nogo0ust TpEyroJbHUKOB, ONPEAEICHNE IO
I0CKUX puryp u o6béma Ted.

Buonozus: >nexTpudecKkue sIBICHUS B )KUBOU MPUPO/IE, KOIeOaTeTbHbIC IBIKCHHUS
B JKMBOM TPHUPOAE, SKOJOTHYECKHE PHUCKH TMpPU MPOU3BOACTBE AIEKTPOIHEPTHUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOWIEH Cpeibl, YIbTPa3BYKOBAasl TUAarHOCTUKA
B MEIMIIMHE, ONTHYECKUE SIBJICHUSI B )KUBOU TIPUPOJIE.

Xumun: CTpPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYypa TBEPABIX TeJ,
MeXaHU3Mbl 00pa30BaHUS KPUCTAITMYECKON PEIETKU, CIEKTPATbHBIA aHAIN3.

T'eozpagpusa: marnuTHBIE TIOMIOCA 3€MIIM, 3aJI€KW MarHUTHBIX pyl, (GOTOCHEMKA
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonocua:  TPUMEHEHHWE  IOCTOSIHHBIX  MAarHUTOB,  3JEKTPOMAarHHUTOB,
ANEKTpOJABUTATENb SIKOOU, TeHepaTop MEePEMEHHOTO TOKa, MHAYKIMOHHAS 1I€4b, TUHUU
AJIEKTpOIiepeaay, 3JIEKTPOJABUraTelNb, pajgap, PaAUONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieup, ynpTpa3ByKoBasi JUArHOCTHKA B TEXHUKE, TPOCKIIMOHHBIN arapar,
BOJIOKOHHAsl ONTHKA, COJHEYHass Oarapesi, CIYTHUKOBbIE MPUEMHUKH, sJEepHas
DHEPreTHKa U SKOJOTMYECKHUE ACTIEKThI €€ Pa3BUTHS.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImqHOCTHBIE pe3ynbTaThl OCBOCHMSI ydeOHOro mpemMera «Du3mka» TOKHBI
OTpaxaTh  TOTOBHOCTH M  CIOCOOHOCTh  OOYYaloOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3WUIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUEHTAIUM, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IEHHOCTSIM POCCUHCKOro 00IlecTBa, paclIMpeHUue S>KU3HEHHOI'O OIbITa M OIbITa
JEITEIPHOCTH B TMPOLECCE pealn3allii OCHOBHBIX HAIPABICHUNA BOCIUTATEIBHOU
JESTEIBHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaskaIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh TPAXKIAHCKONW IMO3MIUK OOYYaroIIerocss Kak aKTHBHOIO
¥ OTBETCTBEHHOTO YJICHA POCCUIICKOTO OOIIIEeCTRA;

HPUHITHC TPaAMIIHOHHBIX 00I1IeYeI0BEYCCKUX T'YMaHHUCTHYCCKHX
U IEMOKPATHYECKUX [ECHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO [CSATEIBHOCTh B HHTEpPECaX TIPakIaHCKOTO
00IIeCTBa, yYaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlny;

YMEHHE B3aUMO/ICHCTBOBATh C COUANIBHBIMA HHCTUTYTaMHU B COOTBETCTBHH C X
(GYHKIUSIMU ¥ Ha3HAYCHHUEM;

TOTOBHOCTH K T'yMaHUTapHOU ¥ BOJIOHTEPCKOM IS TEIBHOCTH,

2) MaTPUOTHYECKOTO BOCIIHTAHUSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
LIEHHOCTHOE  OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0 W TMPUHUMAaTh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh Ha MOpPAIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIC
B JICATEIBHOCTU YYEHOTO;

OCO3HAHME JTMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMA:
SCTETHYECKOE OTHOIIEHUE K MHPY, BKIIOYAs JCTETUKY HAYYHOI'O TBOPUECTBA,
HpHUCYyIero Gu3NYeCcKoi HayKe;

5) Tpy0BOro BOCIATAHMA:

MHTEPEC K pa3MyHbIM cepaM NpodecCHOHATBHON NEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIM BHIOOp Oyaylien
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;
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TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 001aCTH (PU3UKH
Ha TPOTSHKEHUN BCEH KU3HH,

6) IK0JIOTHYECKOT0 BOCTUTAHUS:

c(OpPMUPOBAHHOCTH IKOJIOTUYECKON KyIbTYpPhl, OCO3HAHUE TTI00ATLHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHKUE M OCYIIECTBIICHHE JCUCTBHI B OKPY)KAIOILIEH cpelie Ha OCHOBE
3HAHUS LIeJIed yCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

Pacmmpenue ombiTa IeATEIHHOCTH SKOJIOTMUECKON HAIPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHU 10 PU3HKe;

7) MEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
(GU3MKM  OCYIIECTBIATH  HPOEKTHYHD W HCCIENOBATENbCKYIO  JIEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIe YHHUBepPCcAJbHbIE Y4yeOHbIE JeiCTBHS
ba3oBble jornyeckue 1eiicTBUA:

CaMOCTOSATENbHO (JOPMYJIMPOBATh U aKTYaJM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

OTIPENEIATh IS ACATEIBHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUHU UX JTOCTHIKECHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PacCMATPUBACMBIX (DH3UUECKHX
SIBJICHUSX;

pa3pabaThiBaTh IUIAaH pelIeHUs TpoOJeMbl C Y4€TOM aHallM3a HWMEIOIINXCS
MaTepHaIbHBIX U HEMAaTePUATIBLHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITEIIBHOCTh, OIICHHUBATH COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JESITEIBHOCTH;

KOOPJIMHHUPOBATh M BBHITIOJHATH PabOTy B YCIOBUSX PEaIbHOTO, BUPTYATLHOTO M
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciieqoBaTebCKue 1eiCTBUA:

BJAJIeTh HAYYHOH TEPMHHOJIOTHEH, KIFOYEBHIMU TOHSATUSIMU © METOJAMH
buznueckoil HayKu;

BJIA/IETh HABBIKAMHU YYEOHO-MCCIEAOBATEIBCKONM M TMPOCKTHOW ACSITENbHOCTU B
005acTH PU3KKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIbHOMY TTOMCKY METOOB
pemieHus 3amad  (PU3UYECKOrO COJEp)KaHusl, NPUMEHEHUIO pPa3IMYHBIX METOJIOB
MO3HAHUS;

BJaJE€Th BUJAMH JEATEIbHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETALNH, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHbIX YUEOHBIX CUTYalUsAX, B
TOM YHUCJIE TIPHU CO3JaHUH YU€OHBIX MPOEKTOB B 001acTH (HUBUKH;
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BBISBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJHU3UpOBaTh 337a4y, BbIIBUTaTh
TUIIOTE3Y €€ pelIeHUs], HAXOJUTh apTyMEHTHI JUIsl I0Ka3aTeNIbCTBA CBOMX YTBEPKICHUM,
3aJ71aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAU3UPOBATh IMOJyYECHHBIC B XOJAE PEIICHUs 3aJa4ll Pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M  (GOpPMYyIHpPOBaTh COOCTBEHHBIE 3a7aud B  0Opa30BaTeIbHOU
JeSITETLHOCTH, B TOM YHCIIE TIPU U3y4YeHUH (DU3UKH;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OIICHUBAThH IPHOOPETEHHBIH OIIBIT;

yMETh [EPEHOCUTh 3HAaHUS 1O (QU3MKE B  MPAKTUYECKYI0  00JIacTh
KHU3HECSTEIbHOCTH;

YMETbh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, TIPE/IaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTEpPHATUBHBIEC PELLICHUS.

Padora ¢ undopmanueii:

BIIQJICTh HaBBIKAMU TOJNydeHHUs HWHPOpMAruu (U3HYECKOTO  COACPIKAHUS
U3 HWCTOYHMKOB pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATh IIOUCK, aHAJIM3,
CHUCTEMATU3AIMI0 ¥ WHTEPHpPETAui0 WHHOPMAMKM Pa3IUIHBIX BHAOB HU  (HOpM
MPEeICTaBJICHMUS,;

OIICHUBATh JIOCTOBEPHOCTH MH(POPMAITUH;

HCITOJTh30BaTh CPEeACTBAa MH(GOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B
pEIIeHNH  KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX ¥  OpPraHW3allMOHHBIX  3a/ay C
coOmoiecHueM TpeOOBaHM  APrOHOMHUKH, TEXHUKH  OE€30MAaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, TPaBOBbIX W OTUYECKUX HOPM, HOPM HWHGOPMAIIMOHHON
0e30MacHOCTH;

CO37aBaTh TEKCTHI (PU3UYECKOTO COJACPKaHUS B Pa3MUHBIX (hopmaTax ¢ y4ETOM
Ha3HauYeHUS MHPOpPMALUU U LEJEBON ayJIWTOPHUH, BBHIOMpas ONTUMAIIbHYIO (popMy
MIPE/ICTABIICHUS M BU3yaJIU3aIUH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIEe eiiCTBUS:

OCYUIECTBJIATH OOLIEHUE HA YPOKax (PU3HKHU U BO BHE-YPOUHOU I€SITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYallUd U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOYKY 3PEHMUS C UCIIOIBb30BAHUEM A3BIKOBBIX
CPEICTB;

MOHKUMATh U UCTIOJIb30BaTh MPEUMYILIECTBA KOMaH/IHOW U UHUBHIyaJIbHON pabOThI;

BBIOMPATH TEMATUKY U METOJIbl COBMECTHBIX ICUCTBUI € y4ETOM OOLIUX UHTEPECOB,
Y BO3MOKHOCTEU Ka)0T0 YJICHA KOJUIEKTUBA;

IIPUHAMATH LEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATh
JNEUCTBHUS 10 €€ NTOCTUKEHUIO: COCTABIIATH IIJIaH ACHCTBUN, pACIIPEAEIIATH POJIU C YIETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJAJa M KaXJOr0 YYaCTHHKA KOMAaHIbI B OOLIMii
pe3yJsbTaT no pazpabOTaHHBIM KPUTEPUSIM;
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npemiaratb HOBBIC IIPOCKTbI, ONCHMBATbL MHWACH C IIO3MIOKWK  HOBU3HEIL,
OPUTHHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHCCTBIIATL ITIO3BUTHBHOC CTPATCTHUYICCKOC ITOBCACHUC B PA3JIMYHBIX CUTyaAllUAX,
IIPOABIIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsitTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranu3anus:

CaMOCTOSITENIBHO OCYIIECTBIISATh I03HABATEIBHYIO AESITENIBHOCTD B 00J1aCTH (DU3UKU
Y aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTAaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1auH;

CaMOCTOSATENIbHO COCTaBIIATh IUIaH PEUICHUS] PacUETHBIX M KAYECTBEHHBIX 33]1a4,
IUIAH  BBIMOJHEHMsI MPaKTUYECKOW paboThl € y4€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacIMpATh paMKH y4eOHOI0 IPeIMETa HA OCHOBE JINYHBIX MNPEANIOYTEHHI;

JienaTh OCO3HAHHBIN BEIOOP, ApTyMEHTUPOBATH €ro, OpaTh Ha €0 OTBETCTBEHHOCTh
3a pEIICHMUE;

OLICHHUBATh NPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAUIMU B 00JACTH (PU3HKH,
IIOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHbII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTUBbI B JAESTEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJa/IeTh HABbIKAMU TO3HABATEILHOM peQIeKCMHM KaK OCO3HAaHUSI COBEPILAEMbIX
JNEWCTBUI U MBICIUTENBHBIX IMPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;

MCIIONIb30BaTh MPHUEMBI pediekcun UIsi ONEHKHA CUTYyallud, BbIOOpa BEPHOTO
peleHus;

YMETh OLIEHWBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS 110 UX CHIDKEHUIO;

MPUHUMATH MOTUBBI M QpTYMEHTHI IPYTUX TPU aHATN3€ PE3yIbTAaTOB ACSITEIbHOCTH;

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHAMATh MOTUBHI M apTyMEHTHI APYTUX MIPU aHAIN3E PE3YIbTATOB AEATEILHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHUOKH.

B mporecce MOCTMKEHHS JTHYHOCTHBIX PE3yJbTATOB OCBOCHHS TMPOTPAMMEI IO
bu3uKe A1 yPOBHS CPEeTHETO OOIIero 00pa3oBaHUsl Y OOYYArOIIUXCS COBEPIIICHCTBYETCS
IMOYUOHATbHBII UHMELIeKM, TIPETOJIaratoInid ¢(hOPMHUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIOYAIOMIETO CIIOCOOHOCTH TMOHMMATH CBOE SMOIMOHAIBLHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS PA3BUTHUSI COOCTBEHHOM YMOIIMOHAIBHOU Cephl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMsI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TIOBEJIEHUE, CTIOCOOHOCTh aaNTHPOBATHCS K AMOIIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOIICH CTPEMJIEHUE K JOCTHKEHHUIO LEIU U
yCIieXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHME JECHCTBOBAaTh, HCXOJSl M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIIOYAIOMIEH CIIOCOOHOCTh MOHHMATh SMOIMOHAJIIBHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €T0 MPU OCYIIECTBICHUM OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
CONIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPauMBaTh OTHOIICHHUS C
JIPYTUMU JTIOABMU, 32800 TUTHCS, MPOSIBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonity o6ydyenus B 10 ki1acce npeaMeTHbIE pe3yIbTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHUIA:

HOHUMAaTh POJib (U3UKH B IKOHOMUYECKOW, TEXHOJOTHYECKOW, 3KOJOTHYECKOH,
COIIMATILHON U 3TUYECKON cepax NesTeIbHOCTH YEJIOBEKa, pOjdb U MECTO (UBUKU
B COBPEMEHHOM  Hay4YHOW  KapTHMHE  Mupa,  3HAYCHUE  ONUCATEIBbHOW,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (yHKIMI (uznyeckoit
TEOPUH — MEXAHUKH, MOJIEKYJSIPHON (PU3MKM U TEPMOJMHAMUKH, POJIb (PU3UUECKOU
TE€OpuU B GOPMUPOBAHNH NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS NPUMEHHMOCTH MoOJelell (PU3MYecKUx Tel MU IPOLIECCOB
(s1BNEHUI): MHEpLUAIbHAsA CUCTEMa OTCUETa, a0CONIOTHO TBEPJOE TENO, MaTepUaJIbHAS
TOYKa, PaBHOYCKOPEHHOE [BI)KEHHE, CBOOOJHOE TaJeHUe, aOCOJIIOTHO YIpyras
nedopmaiiusi, abCONMIOTHO YIPYroe W aOCOJIIOTHO HEYINPYTroe CTOJKHOBEHUS, MOJACIH
ras3a, XUJIKOCTH U TBEPIOTO (KPUCTAJUIMYECKOTO) TEJIA, UICATbHBIN a3, TOYEUHbIN 3apsil,
OJTHOPOJTHOE 3JIEKTPUUECKOE MOJIE;

pa3nauyaTh yCJIOBUA (TpaHMIbl, 00JACTH) MPUMEHHUMOCTH (PU3MUYECKUX 3aKOHOB,
NMOHUMATh BCEOOUIMI XapakTep (YyHIAAMEHTAIBHBIX 3aKOHOB M OTPAHUYEHHOCTb
VICITOJIB30BAHUS YaCTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBICHATH MEXAaHUYECKHE MPOLECChl U SIBICHUS, HCIOJb3YS
OCHOBHBIE TIOJIOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCHUTEJIBHOCTh MEXaHUYECKOIrO
JIBUKEHUSI, (HOPMYJIbI KUHEMAaTHKH PaBHOYCKOPEHHOI'O [IBMKEHUS, NMPeoOpa3oBaHMs
["anunest Ayist CKOPOCTH U MepeMeIlleHUs, 3aKOHbl HbI0TOHA, MPUHIIMI OTHOCUTEIBHOCTH
['anunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBl COXPAHEHUs HMITyJbCa U
MEXaHUYECKON SHEPTrUu, CBA3b PadOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKOW HHEepruu,
YCIIOBHSI PAaBHOBECHS TBEPAOrO TeNa), MPHU 3TOM HCIOJIb30BaTh MAaTEMaTUYECKOE
BBIp@XECHHE 3aKOHOB, YyKa3bIBaTh YCIOBUS TNPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anumes, BTOpOro u TpeTbero 3akoHoB HbroTOHA, 3aKOHOB COXpaHEHUs
UMITYJIbCA U MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHMUS;

aHAJIM3UPOBATh U OOBACHATD TEIIJIOBBIE IPOLIECCHI U SIBJICHUS, UCIIOJIb3YSl OCHOBHBIE
nosioxkeHust MKT 1 3aKk0HBI MOJIEKYJIIPHON PU3KUKHU U TEPMOJIMHAMUKY (CBSI3b JABIICHUS
UJECAIBHOIO Ta3a CO CPENHEW KHHETHYECKOW DSHEPrueil TEIUIOBOIO JBWXKECHUS U
KOHIICHTPALIMEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPBhI BEIIECTBA CO CPEAHEN KNHETUYECKON
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DHEPrUEU TEIUIOBOTO JBHXKEHUS €r0 YacTHULl, CBSI3b JAaBJICHUS HJICAIBHOIO Trasa C
KOHICHTPAIIMEN MOJIEKYJ U €ro TeMIIepaTypou, ypaBHeHne MeHnneneeBa—Knaneiipona,
MEPBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUsSI YHEPTUM B TEILIOBBIX Ipolieccax),
IIPA 3TOM MCIOJb30BaTh MATEMATUUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIU3UPOBATh M OOBSICHATH DJIEKTPUUECKHE SBJICHHS, HCIOIb3YyS OCHOBHBIE
MOJIOKEHUST U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsja,
3akOH KysoHa, MOTEHIHAIIBHOCTD 3JIEKTPOCTATUYECKOTO TOJIs, IPUHIUI CYNIEPIIO3ULIAN
ANEKTPUYECKUX TOJIEH, TPU 3TOM YKa3bIBas yCIOBHUs MPUMEHUMOCTH 3akoHa KyioHna, a
TaKXe€ MPAKTUYECKU Ba)KHbIE COOTHOLICHMS: 3aKOHbI OMa Uil ydacTKa UENHu U JJIs
3aMKHYTOM 3JIEKTpUYECKOi 1enu, 3akoH Jxoyns—Jlenna, nmpasuna Kupxroda, 3akoHbI
Ddapajes U1t IEKTPOIIN3a);

ONUCHIBATh  (PUBMYECKUE TIPOLIECChl M  SBJICHUS, HCIOJB3YSl BEJIWYUHBIL:
MEpEMENICHHE, CKOPOCTh, yCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUIIa, MOMEHT CHUJIbI,
JIaBJICHUE, MOTCHUHNAIbHAS DHEPIrUs, KUHETUUYECKAasl DHEPIrus, MEXaHU4eCKasi dHEprusl,
paboTa CuIibl, IIEHTPOCTPEMHUTENBHOE YCKOPEHHUE, CUJIa TSHKECTH, CHJIa YIIPYTOCTH, CHIIa
TPEHUSI, MOIITHOCTh, PHEPTUSI B3aUMOJICUCTBUA Tena ¢ 3eMJIEN BOIU3H €€ MOBEPXHOCTH,
SHEprusi ynpyro aedopManuu MPYKUHBI, KOJUYECTBO TEIUIOThI, a0OCOJIOTHAS
TeMmreparypa Tena, paboTa B TEPMOJUHAMHUKE, BHYTPEHHSISI SHEPTUS WJICATIBHOTO
0JIHOATOMHOTO Ta3a, paboTa UeaIbHOTrOo I'a3a, OTHOCUTEIbHAS BIXKHOCTH Bo3ayxa, KIT/]
UJCAIBHOTO  TEIUIOBOIO  JBUIATENsS;  JJICKTPUUECKOE  MOJIE,  HalpPsKEHHOCTH
AIEKTPUYECKOTO MOJIs, HANPSHKEHHOCTH MOJISI TOYEYHOTO 3apsiia WK 3apsKEHHOTO 1apa
B BakKyymM€ WU B JHUDJICKTPUKE, MOTCHUUAI DSJIEKTPOCTATHYECKOTO IIO0JIA, PA3HOCTh
MMOTEHIMAJIOB, J3JIEKTPOABIKYIIAsl CHUJA, CUJIa TOKA, HAIpsKEHWE, MOIIHOCTh TOKAa,
AJEKTPUYECKAsd EMKOCTh IUIOCKOTO KOHJIEHCATOPa, CONPOTUBIICHUE YYacTKAa LENU C
[IOCJICIOBATEIBHBIM M IAPAJUICIbHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPIuUsd
AIEKTPUYECKOTO TOJII KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH TIPOTEKaHMS (PUBMUECKUX SIBJICHUN: MEXaHUYECKOe
JIBI>KCHUE, TEMJIOBOE JIBMYKEHUE YaCTHI] BEILIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBkeHue, auddys3us, ucnapeHue, KUINEHWEe W KOHJCHcAlus, IUIaBJIeHUe U
KpUCTaJUIM3alusl, HaNnpaBJICHHOCTh TEIUIoNEPEAAYH, AIEKTPU3ALUS Tell,
SDKBUINOTEHIHAIBHOCTD MIOBEPXHOCTH 3aPSKEHHOTO MPOBOJHUKA;

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PM3HUECKON BETUUYHHBI OT JIPYroi
C HCIIOJB30BAHMEM MPSMBIX HM3MEPEHUM, MPU HSTOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcupoBaTh pPe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3WUYECKUX BEJIUYHUH B BHJIC
rpaduKoB ¢ Y4€TOM aOCOJIOTHBIX MOTPENTHOCTEH H3MEPEeHHM, JeiaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIECIOBAHUS,

MPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs] (PU3MYECKUX BEJIUYMH, MPU ITOM BBIOMPATH
ONTUMAJIbHBIA METOJ W3MEpPEHHs, OICHMBaTh AaOCOJIOTHBIE M OTHOCUTEIHHBIC
MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHNUN;
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OPOBOJNUTH ONBITBI [0 NPOBEPKE MPEIJIOKEHHOW TMIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh MIOJyUYEHHBIE
pe3yJIbTaThl U JENIaTh BBIBOJ O CTAaTyCE NPEIOKEHHON THIIOTESHI;

co0roaTh mpasuiia 0€30MacHOro Tpy/a MPHU MPOBEIECHNUN UCCIIEIOBAHUN B paMKax
y4e€0HOr0 HKCHEPUMEHTA, MpakTUKymMa U Y4eOHO-HCCIEAOBATEIbCKOM U IMPOEKTHON
JESATEIBHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U J1aOOPATOPHOIO
000pyI0BaHUS;

pemarh pacy€THhIE 3a/aydl C SIBHO 3aJaHHOM M HESBHO 3aJJaHHOW (M3HYECKOIl
MOJIEIbIO: HA OCHOBAHUU aHAJIM3a yCIOBHUsI OOOCHOBBIBAThH BBIOOP (PM3UUYECKON MOJENH,
OTBEYAIOLIE TpeOOBaHUAM 3a/1auil, IPUMEHATh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U
HOCTyJaThl (PU3MUECKUX TEOPUM NpPU HCHOJB30BAHUM MATEMATHUYECKUX METO/IOB
pelmieHuss 3a1ad, IPOBOAUTH pacdy€Tsl HAa OCHOBAHMM HMEIOLIUXCS JIaHHBIX,
aHAIM3UPOBATh PE3YJIBTATH U KOPPEKTUPOBATH METO/IbI PEIICHHUSI C YUETOM MOITYYEHHBIX
pE3yJIbTATOB;

pelaTth KauecTBEHHbIE 3a/laud, TPEeOYIoLIUMEe NPHUMEHEHUs 3HAHUW U3 Ppa3HbIX
pasnenoB Kypca (U3MKM, a TaKK€ MHTErpalud 3HAHUW M3 JPYrHMX IpEeAMETOB
€CTECTBEHHO-HAYYHOI0 IIMKJIA: BBICTPAUBATh JIOTHYECKYIO IIENOYKY paCCyKJICHHUMU C
OIIOPOH Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHMUS,;

UCIIOJb30BaTh TEOPETUUYECKUE 3HAHUS JJIs1 OOBACHEHUS OCHOBHBIX IPHUHIIMIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOHWCTB M TEXHOJOTMUYECKUX
IIPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE IIPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBaTh M OLICHUBATh MOCIEACTBUS OBITOBOM W MPOU3BOJICTBEHHOU
NeSATEIbHOCTH 4YEJIOBEKa, CBS3aHHOW C (PU3MYECKHMMM TMpoIleccCaMHu, C MO3ULUN
HKOJIOTUYECKOIN 0€3011aCHOCTH, TPEACTABICHHUI O PALIMOHAIEHOM MPUPOIONOJIb30BaHIH,
a TaK)K€ pa3yMHOM MCIOJIb30BAaHUU JTIOCTHXKEHUI HayKU U TEXHOJIOTUIA JJ1 AAJIbHEUILIEro
Pa3BUTHS YETIOBEUECKOT0 OOIIECTBRA;

MPUMEHATh pa3IinyHble CcHocoObl paboThl ¢ uH(poOpManuen (puznYecKoro
COJIEp)KaHUsI C HCIOJb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTUU MJIA TIOMCKA,
nepepaboTKM M TOPeabABICHUS Yy4eOHOM W HAyYHO-TOMYJSIpHOW HMH(POpPMALINH,
CTPYKTYPUPOBAHMSI W MHTEpIIpETAlMd HH(QOpMallMK, TOJYYEHHON W3 pa3Iu4HbIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJyd4aeMyt0 MH(POPMAIIMIO U OLICHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIMXCS 3HAHU, TaK U HA OCHOBE aHaJIN3a HICTOYHUKA
uH(pOpMaLINH;

OPOSBIISTH OPraHU3AIMOHHBIE W TO3HABATENbHBIE YMEHHSI CaMOCTOSITEIBHOTO
NpUOOpPETEeHUs] HOBBIX 3HAHUW B TMPOILIECCE BBHINOJHEHUS NPOEKTHBIX W Yy4eOHO-
HCCIIeIOBATENbCKUX padoT;

paboTaTh B rpyIIe ¢ UCTIOJTHEHUEM PA3IMYHBIX COUMANIBHBIX POJIEH, MJIaHUPOBATh
paboTy TIpYMNIbl, pPALMOHAIBHO pPACHPEEHATh AEATENBHOCTh B HECTaHIAPTHBIX
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CUTyalUsIX, aJIeKBaTHO OLIEHUBATh BKJIal KaXXJ0I0 U3 YYaCTHUKOB I'PYIIIbI B pELICHHUE
paccMaTpuBaeMoi MpoOJIeMBbl;

MPOSIBJIATh MOTHBAaLMIO K Oyaymed NpoQecCHOHAIBHOU JIEATEIbHOCTH 110
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xoniry o6y4yenus B 11 kiacce npeaMeTHbIC pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIA:

MOHUMATh POJIb (PU3UKU B IKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLMAIbHONH U
THUYECKON cepax NeATeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKHM B COBPEMEHHOM
HAay4YHOM KapTHUHE MHPA, POJIb ACTPOHOMHUU B MPAKTHUECKOU AESITEIBHOCTH YEJIOBEKA U
JalbHENIIeM HAyYHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OIHCATENLHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (YHKUMH (DHU3NUECcKOit
TEOPUH — OHJIEKTPOJUHAMUKH, CHEUUATBbHOM TEOpUHM OTHOCUTEIBHOCTHU, KBAHTOBOM
bu3uKky, poab GU3NUECKOW TeopuH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3HMUECKOU
KapTUHE MHpA, MECTO (PU3NYECKOM KAPTUHBI MHUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE;

paznuyaTh YCJIOBHS NPUMEHHMOCTH MoOJelell (PU3MYecKUx Tea MU MPOLECCOB
(sABJE€HUI1): OJHOPOJHOE  DIIEKTPUUECKOE M  OJHOPOAHOE MAarHUTHOE  IMOJIS,
rapMOHHUYECKHE KOJIEOAHUsI, MATEMaTUYECKU MASTHUK, WACAIbHBIA MPYKUHHBINA
MasITHUK, TapMOHUYECKUE BOJHBI, UCANbHBIA KOJEOATEIbHBI KOHTYp, TOHKAS JINH3A,
MoOJieJIel aToMa, AaTOMHOTO SI/Ipa U KBAHTOBOM MOJIEIH CBETA;

pazinyuath yciaoBus (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHUMATh BceoOUMil xapakTep (YHAAMEHTAIBHBIX 3aKOHOB W OrPAaHUYEHHOCTh
MCITIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBACHSTH JIEKTPOMArHUTHBIE MPOLIECCHI U SBJICHUS, UCTIOIb3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBI JJIEKTPOJMHAMUKH M CIELHUATBHONM TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHMs SJIEKTPUYECKOro 3apsna, cuia Ammepa, cuia
JlopeHnia, 3aKOH JJIEKTPOMAarHUTHOM WHAYKUMM, mpaBuio Jlenma, cBa3p JIJIC
CaMOMHAYKIIMH B AJIEMEHTE 3JIEKTPUUECKON LIETIH CO CKOPOCThIO U3BMEHEHUS CUJIbI TOKA,
MOCTYJIAThI CIIEIUATBHON TEOPUHM OTHOCUTEILHOCTU DUHIIITEHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIE NPOLECCHl M SIBJICHUSA, HCHOJb3YA
MOJIOKEHUS! KBAHTOBOM (pu3uKM (ypaBHeHUE DiHIITEHA 115 poTtoaddekTa, nepBolil U
BTOpOM mocTynaTel bopa, mpuHIMI coOoTHOILIEHUs HeomnpenenéHHoctei I'eiizenOepra,
3aKOHBI COXpPAHEHUs 3apsA0BOr0 U MacCOBOT'O YKCENl U YHEPTUU B SIACPHBIX PEAKIMSIX,
3aKOH PaJMOAKTUBHOIO pacnajaa);

ONMKCHIBATh (PU3MYECKHE TMPOLECChl M  SIBJICHUS, MCIHOJb3YSd BEJIMYMHBIL:
HaMpPsHKEHHOCTh  DJIEKTPUYECKOTO  MOJS, MOTEHIMAI 3JIEKTPOCTATHYECKOro  TOJIs,
Pa3HOCTh TMOTEHUHUAJIOB, JJICKTPOABWXKYILAS CHJIA, HWHAYKIHS MAarHUTHOTO TIOJIA,
MarHUTHBIM TMOTOK, cwiIa AMMepa, HWHIYKTUBHOCTb, OJJIEKTPOABMXKYILAsS CHUJIa
CaMOMHAYKIIMM, SHEPrUsi MAarHUTHOTO MOJSi MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI
UMITYJIbC, TIOJIHAS DHEPTUsl, SHEPTUs MOKOS CBOOOJHON YaCTHUIIbI, SHEPTUS U UMITYJIbC
(oTOHA, MacCOBOE YUCIIO U 3aps] siApa, SHEPTUs CBA3H s1/1pa;
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OOBACHITH OCOOEHHOCTH MPOTEKaHUS! (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
WHYKIUS, CAMOUHJIYKIIMS, PE30HAHC, UHTEpPEPEHIIM BOJIH, AUpaKius, AUCTIEPCUs,
MIOJTHOE BHYTPEHHEE oTpakeHue, hoTtodnekrpuaeckuit 3pdekt (hororddexr), anvda- u
Oeta-pacnapl sJep, raMMa-u3JIydeHue siaep, (U3n4ecKue MPUHIUIBI CIIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPENEIIATh HAPABJIECHNE UHAYKIIMA MATHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300pakKeHUE, CO37aBaeMO€ IIOCKUM 3€pPKajoM, TOHKOW JIMH30M, H
PaCCUUTHIBATh €T0 XapaKTEPUCTUKHU;

MIPUMEHSTh OCHOBOIIOJIATA0IINE ACTPOHOMUYECKUE MOHATHS, TEOPUU U 3aKOHBI JIJIs1
aHanu3a W OOBSCHEHUS (PHU3UYECKUX TPOIECCOB, NPOUCXOIANUX B 3BE3AAX, B
3BE3/IHBIX CUCTEMAX, B MEXXTAJIAKTUYECKOU CpeJie; ABUKEHUSI HEOSCHBIX T, IBOTIOLUU
3BE3] 1 BeenenHoii;

MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUMH C UCTIOIb30BaHUEM
MPSMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThHI
MOJIYYCHHOW 3aBUCHUMOCTU (PU3MYECKUX BEJIMYMH B BHJE TpaduKOB C y4E€TOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH W3MEPEeHHH, JelaTh BBIBOJALI IO  pe3yjibTaTam
UCCJIEIOBAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUsl (PM3MYECKUX BEJIUYUH, NMPU ATOM BBHIOUPATH
ONTUMAJIbHBIA METOJ H3MEPEHHs, OILIEHUBaTh AaOCOJIOTHBIE M OTHOCUTEJIbHBIC
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUI;

OPOBOAWTH ONBITBI TI0 TPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJTU3UPOBATh MMOTYYCHHBIC
pEe3yabTaThl U AeNaTh BEIBOJ O CTaTyCe MPEITI0KEHHON THIIOTE3bI;

ONMUCBHIBATH METObI MOJTYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

co0JiroAaTh MpaBuiia 0€30MacHOro TPy/Aa MPHU MPOBEJACHUN UCCIIEIOBAHUI B paMKax
y4eOHOr0 HSKCIEPUMEHTa, MPAKTUKyMa W Yy4eOHO-HUCCIIEIOBATEILCKON M MPOEKTHOU
JEATeIbHOCTH C WCIHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB U J1aOOpPaTOPHOIO
000pyI0BaHUS;

pemiath pacuy€éTHBIC 3a7a4M C SBHO 3aJIaHHOM M HESIBHO 3aJaHHON (H3HUYCCKOU
MOJIETIbIO: HA OCHOBAaHUU aHAJIM3a yCIIOBUS BEIOMpATh GU3NUYECKUE MOJICIH, OTBEYAOIIINE
TpeOOBaHMIM 3a7a4M, TPUMEHATH (DOPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
(bU3MYEeCKUX TEOpUil TIPH UCTIOIH30BAHUM MAaTEMAaTHUECKHX METOJIOB PEIICHUS 3ajad,
MIPOBOAUTH PACUYEThl HA OCHOBAHUHM MMEIOIIUXCS JAHHBIX, aHAJTM3UPOBATH PE3YJIbTAThl U
KOPPEKTUPOBATH METOAbI PEUICHUS C YYETOM MOJYYEHHBIX PE3yJIbTaTOB;

permaTh KauyeCTBEHHbBIE 3a/laud, TpeOylolue MPUMEHEHWs 3HAHUW W3 Pa3HBIX
paszenoB Kypca (U3MKH, a TakKe WHTErpallud 3HAHUW U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAMBATh JIOTMYECKYIO IIETIOYKY PAaCCYKICHUH C
OTIOPOI Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS;

WCIIOJIh30BaTh TEOPETUYECKUE 3HAHUS I OOBSCHEHUS OCHOBHBIX TMPUHIIMIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB W TEXHOJIOTHYECKUX
IIPOLIECCOB;
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NPUBOJIUTH TMPUMEPHI BKJIAJIa POCCHUUCKUX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHUE ITPOIIECCOB OKPY>KAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOT UM,

aHaJM3UPOBaTh M OLICHUBATh IIOCJIEACTBUS OBITOBOM M IPOU3BOJACTBEHHOU
JEATCIBHOCTH 4YeJIOBeKa, CBSA3aHHONW C (U3MYECKUMHU IIpoIlecCaMu, C ITO3UIIHMM
IKOJIOTHYECKOM 0€30MaCHOCTH, IPEACTABICHUIA O PAIIMOHATILHOM MTPUPOIOTIONH30BAHIH,
a TaKKe pa3yMHOM HCIIOJIb30BAaHUU JOCTH)KCHUN HAYKH M TEXHOJIOTHN JJIsI JaIbHEHIIero
Pa3BUTHUS YETIOBEUECKOTO OOIIECTBA;

NPUMEHSATh Ppa3U4Hble CHocoObl paboThl ¢ uHpOpMammen QPU3NIECKOro
COJIEp)KaHMS C KCIOJIb30BAHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH, MpPH
TOM HCIIOJIb30BaTh COBPEMCHHBIC HWH(GOPMAIMOHHBIE TEXHOJIOTHU Il TIOWCKa,
nepepaboTKi ¢ TPEAbSBICHHUS YYeOHOW M HAyYHO-TIOMYJISIpPHOM UHGOpMAIINH,
CTPYKTYPUPOBAaHHMS W WHTEPIIPETAIIMM HWHPOpPMAIUU, TOJYUYCHHOH W3 Pa3IUIHBIX
WCTOYHHUKOB, KPUTHYECCKU aHATU3UPOBAThH MOJyIaeMyl0 HHGOPMAIIMIO U OIICHUBATH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIIIMXCS 3HAaHUH, TaK M Ha OCHOBE aHAJIM3a UCTOYHHKA
UH(pOpMALINH;

IPOSBIISITH OPTaHU3AIMOHHBIE W TIO3HABATENBHBIE YMEHHSI CaMOCTOSITEIHHOTO
NpUOOpPETEHUs] HOBBIX 3HAHUW B TMPOIECCE BBHIMOJHEHUS NPOCKTHBIX W Yy4eOHO-
UCCIIEIOBATENbCKUX paldoT;

paboTaTh B TPYIIIE C UCIIOTHECHUEM PA3IMIHBIX COIMATIBHBIX POJICH, TUTAHUPOBATH
paboTy TpyNIbl, palMOHATIBLHO PACHPENEIsaTh IeATEIbHOCTh B HECTAHIAPTHBIX
CUTYalMsIX, aJIcKBaTHO OICHMWBATH BKJIAJ KaXIOTO W3 YYaCTHUKOB T'PYIIIEI B PEIICHUE
paccMaTpuBaeMOi MPoOIJIeMBbI;

NPOSBJISITH MOTHBAIMI0O K Oyaymiedl mpoQeCcCHOHAIIBHONW — JEATeTbHOCTH 10
CIEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.
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TEMATHUYECKOE INIAHUPOBAHUE

denepanbHas padboyas nporpamma | dusuka. 10-11 knaccel (yriayOn€HHBINR YPOBCHB)

10 KJIACC
HaumeHnoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEIHHOCTH
paszeiioB U TEM [IporpamMmmHoOe cofepKaHue
n/m 4acoB 00y4aronmxcs

y4eOHOT0 npeaMeTa

Pa3znen 1. Hayunblii MeTOa 1T

O3HAHUS IPUP

04bI

11

Hayunsiit meron
IIO3HAHUA IIPUPOIBI

6

®duznka — pyHIaMEeHTalIbHAS HAyKa

o npupoe. HayuHblit MeTO1 MO3HAHMS
Y METO/IbI UCCIIEAOBaHUS (PU3NUECKUX
SIBJICHUU.

DKCIEpUMEHT U TEOPHS B MPOLIECCEe
no3HaHus pupoibl. HaGmonenue u
AKCIIEPUMEHT B (PU3UKE.

Crioco6bl u3mepenus GU3nIecKux
BEITUYMH (aHAJIOTOBBIC U ITU(POBBIC
U3MEpUTETbHBIE IPUOOPHI,
KOMITbIOTEPHBIE TATYNKOBBIC CUCTEMBI).
[TorpentnocTn u3MepeHuit HU3NIECKUX
BeTUYMH (a0COIOTHAS U
OTHOCHUTE/IbHASA).

MonaenupoBanue GU3NIECKUX SIBJICHUN
U TIPOIIECCOB (MaTepuanbHas TOYKa,
a0COJIFOTHO TBEPOE TEJIO, UcaTbHas
J)KUJIKOCTh, UJCAJILHBIN a3, TOUYCUHbBIN

3apsin). ['unore3a. @u3nveckuii 3aKoH,

VYyacTtre B IUCKYyCCUU O POJIU
¢duznueckoil reopun B GOpMUPOBAHUU
MpeACTaBICHUM 0 (PU3NYECKOU KapTUHE
MUpPa, MECTe PU3NUECKON KapTUHBI
MUpa B 0011EM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI
O MIPUPOJIE.

N3ydeHne NOHATUI «TUITOTE3a»,
«puznueckuii 3aKon», «puznueckas
TEOPHUSI».

PaccMoTtpenue rpaHul] IpUMEHUMOCTH
(bu3NYEeCKUX 3aKOHOB.

CpaBHeHHe U3MepeHuit GU3NIeCKuX
BEJIMYMH MIPH MTOMOIIN aHAJIOTOBBIX U
IU(QPOBBIX U3MEPUTETHHBIX TPHOOPOB,
HanpUMep, IPU U3MEPEHUH CHITBI TOKA U
HANPsDKEHUS B LU MOCTOSHHOTO TOKa
IIPU TOMOIIY aHAJIOTOBBIX U LHU(POBBIX
U3MEPUTEIbHBIX TPHUOOPOB.
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TPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas TeOpusl.

Ponb u mecto ¢pusuku B popMupoBaHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA,
B [IPAKTUYECKON NEATEIBHOCTH JIFOIEH

OcBoeHHE CIIOCOOOB OIICHKH
IIOTPEIIHOCTEN U3MEPEHUM.

OcBoeHHE OCHOBHBIX TPHEMOB PaOOTHI
¢ mudpoBoii TabopaTopueit o Gpu3nke,
HaIpUMep, IpU U3MEPEHUN PU3UIECKIX
BEJIMYUH TIPH TOMOIITH KOMITHIOTEPHBIX
JTATYNKOB

Htoro no pazuerny 6
Pa3gen 2. Mexanuka
2.1 Kunemaruka 10 MexaHU4EeCKOE IBUKECHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUIN

OTHOCHUTEIBHOCTD MEXaHUYECKOTO
nerkeHus. CucreMa oTcyéTa.

[Ipsimast u 0OpaTHast 3a/1a4u MEXaHUKH.
Paanyc-BekTop MarepuanbHON TOYKH,
€ro MPOEKIUU HA OCU CUCTEMBI
KoopauHat. Tpaekropus.
[Tepememnienue, CKOpOCTh (CpeaHsist
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHUE MaTEpUaIbHOM TOUKH, UX
IPOEKLIHUH HAa OCH CUCTEMBI KOOPJIUHAT.
CrnoxxeHue nepeMereHnui U CI0KEHUE
CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBUYKCHUE.
3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH,
YCKOPEHUS U yTU MaTEPUAIIBHON TOUYKHU
OT BPEMEHH U UX TPaUKH.

MTHOBEHHOM CKOPOCTU U YCKOPEHHUS
T€Ja, B TOM YUCJIE YCKOPEHUS
CBOOOHOTO MaJIeHUs, TPOBEICHHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKIY
(bu3NYeCKUMU BeTUYNHAMU (ITyTH

OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUH, TIEpHOJia 0OpaIeHus
KOHHYECKOTO MAasITHUKA OT €ro
MapaMeTpPOB) U OIBITOB MO TPOBEPKE
MPEIJIOKEHHON THUITOTE3bI

MIPU U3YYEHUU PABHOYCKOPEHHOTO
MPSMOJIMHEUHOTO JIBUXKCHHUS, IBIKCHUS
Tesa, OPOIIEHHOTO TOPU30HTATIBHO,
JIBU>KEHUS T€Ja TIO OKPY>KHOCTH

C HOCTOSIHHOM 10 MOJIYJIX0 CKOPOCTBIO.
Onpenenenue abCOMOTHBIX U
OTHOCHUTENBHBIX NOTPELTHOCTEN
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CBobOoHOE TazieHne. Y CKOpeHue
cB0OOAHOTO MajieHus. J[BrkeHue Tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOPEHHUS MaTEPUAIbHON TOUKHU

OT BPEMEHHU U UX TpaduKHu.
Kpusonunennoe nsmxenue. /[prmxenune
MaTepUAIIBHON TOYKH MO OKPY’KHOCTH.
YrnoBas v nuHEHHAs CKopocTh. llepuon
Y 4acToTa oOpaleHus.
LenTpocTpemurenbHOe (HOPMAILHOE),
KacaTellbHOE (TaHI€HUUAJIBbHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHON
TOYKH.

TexHuyeckue ycTponcTa u
TEXHOJIOTUYECKHUE MPOLECCHI:
CIUIOMETp, ABUKEHUE CHAPSIIOB,
LIETHbIE, INECTEPEHYATHIE U PEMEHHBIC
nepenayn, CKOpOCTHBIE TU(THI

U3MEpEeHUI (U3NUECKUX BEIUYUUH.
OueHka rpaHul] NOTrPEeIIHOCTEN.
N3yyeHnue Mojienu CUCTEMBbI OTCUETA,
CpPaBHEHME IIyTEH, TPACKTOPUH,
CKOpOCTEN ABUKEHUS OJTHOTO U TOTO e
TeJa B pa3HbIX CUCTEMAax OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
HUCCIEeI0BAaHMUS IBMKCHUIA.
PaccMmoTpeHnue npeenbHoro nepexoua
Y U3MEPEHNE MTHOBEHHOUW CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JBHKEHUU C UCIIOJIB30BAaHUEM
MEXaHU3MOB, U3yUEHUE
npeoOpa3oBaHusl YIIIOBOM CKOPOCTH

B PELYKTOpE.

AHanu3 HanpaBJIeHUs1 CKOPOCTH

IIPU IB>KEHHH 110 OKPY’KHOCTH.
Pemenune pacu€THbIX 3a1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEIBIO C
UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyJT KUHEeMAaTHKH.

Pemenne kauecTBEHHBIX 3a/a4,
TPeOYIOIIUX MPUMEHEHU S 3HAHU N

M0 KHHEMATHUKE.

OObsicHEHUE YCTPOWCTBA U MPUHIIMIIA
JEUCTBUSI CIUIOMETPA, LIETTHBIX,
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niecTepEHYaThIX U peMEHHBIX TIepeiay,
CKOPOCTHBIX JTU(TOB.

OObsicHEeHUE ABMKCHUS CHAPSIJIOB.
OmnpeneneHue ycaoBUd IPUMEHUMOCTH
Moenel GU3NIEeCKUX TeIl ¥ TPOIIECCOB
(sBIIEHMI ): MaTepHUaTbHas TOUYKA,
PaBHOYCKOPEHHOE JBMKCHHE,
CBOOOJTHOE MaJICHHE.

BrinonHneHnne yueOHbIX 3aaHUN

Ha aHAJIN3 MEXaHUYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX TIOJIO’)KCHHUIA U 3aKOHOB
KUHEMATHUKU: OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBIKEHUS, POPMYJIIbI
KHHEMaTHUKHA PaBHOYCKOPEHHOTO
JBIDKEHUS, IpeoOpazoBanus [ anues
JUTSL CKOPOCTH U TIEPEMETIICHHMSI.
Ucnons3zoBanue [ T-Ttexnonoruii

pu paboTe ¢ TOMOJHUTETLHBIMU
MCTOYHUKAMHU WH(OPMAITUH 10 TEME,
X KpUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlmHamuyKka

10

[Tepse1it 3akoH HeroTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.

[IpuHnun oTHOocuTEILHOCTH [ anumes.

HeunepunansHbie CUCTEMBI OTCUETA
(ompenernieHne, MpPUMEPBI).

[IpoBeneHne KOCBEHHBIX U3MEPEHUI
PABHOJEUCTBYIOLIEH CHJI U
KO3 dULImeHTa TPESHUS CKOIBKCHUS,
IIPOBEJICHUE UCCIIEI0BAHUS
3aBHCUMOCTEH (PU3MYECKUX BEIUINH
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Macca tena. Cuna. [IpuHuun
CYyHEPIO3ULINU CHUII.

Bropoiu 3akon HeroToHa

JUISL MATEPUATIBHOM TOUYKH.

Tperun 3akoH HeroToHa 1151
MaTepUAIIbHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTCHUSI.
OKBHUBAJIEHTHOCTh I'PAaBUTALIMOHHOM U
WHEPTHON MacCBhl.

Cuna TsiKxecTd. 3aBUCUMOCTb YCKOPEHUS
CBOOOIHOTO MaJE€HUS OT BHICOTEI

HaJl TOBEPXHOCTBIO IUIAHETHI U

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

[TepBast kocMu4€eCKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.
Bec Tena, 1BMXKyIIerocs ¢ yCKOpEHUEM.
Cuna tpenuns. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHUS U CUJIa TPEHUS
nokos. Koagdumuent tpenus. Crna
COTNIPOTUBJICHUS MIPHU JBUKCHHUU Tejla

B )KMIKOCTH WJIH rase, €€ 3aBUCUMOCTD
OT CKOPOCTH OTHOCUTEJIBHOTO
JIBUKCHUSI.

JaBnenue. ['napocrarndeckoe
napienue. Cuna Apxumena.
TexHuueckne ycTpoucTBa

(cuJ1 ynpyrocTu, BO3HUKAIOIIUX

B MPYKMHE U pE3MHOBOM 00paslie,

OT uX JepopMaIiin) U OINBITOB

10 TIPOBEPKE MPEIITOKCHHON TUTTOTE3bI
IIPY U3yYECHUU JIBUXKEHUS OpycKa

110 HAKJIOHHOM TIJIOCKOCTH, JBUKEHUS
CHUCTEMBI CBS3aHHBIX T, AehOpMAITHH
Te.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX TOTPEIIHOCTEN
U3MEPCHUH (U3HUCCKUX BETHYNH.
OueHka rpaHul] NOTPEIIHOCTEN.
HccnenoBanue MBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
NErkui OJIOK, IBUKEHUS OpycKa

10 HAKJIOHHOM TIOCKOCTH

C MePEMEHHBIM KOA(PDUITMEHTOM TPEHUS,
JBIDKEHUS TPy3a Ha BaJly C TPEHUEM.
Hab6nronenue nBrxeHust el

B MHEPITUATBHBIX U HCMHEPIIHATBHBIX
CUCTEMax OTcuéTa, HarpuMep, KaueHus
JBYX IWJIWHIPOB WIIH IIAPOB Pa3HOM
MacCChl C OJJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJILHO HEMHEPIIUATLHOMN
CHUCTEMBI OTCUETA.

N3yuyenune 1eHTpOOSIKHBIX MEXaHU3MOB.
CpaBHEHHE CHJI TPEHUS MTOKOS, KaueHUS
U CKOJIBKCHHUSI.
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N TCXHOJIOTHUYCCKHUC ITPOLCCCHI:
IMOAIMINITHUKH, IBUKCHUC
HCKYCCTBCHHLIX CIITYTHUKOB

Petiennie pacu€THbIX 3a/1a4 C SBHO
3aJITaHHOM U HESIBHO 3aJaHHOM
buznyecKoi MOAeNbIo

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KUHEMATHKHU U THHAMUKH.
Peuienne kauecTBEHHBIX 3324,
TpeOYIOMIUX TPUMEHEHUS 3HAaHUN

110 KUHEMAaTUKE U JTMHAMUKE.
OObsicHEHUE YCTPONUCTBA U TPUHITUTIA
JEUCTBUS MOAIINITHUKOB.

OOBsicCHEHHE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue ycaoBUil MPUMEHUMOCTH
Mozenel (PU3NYECKUxX Tell U MPOIIECCOB
(s1BeHUI): MHEpLUATIbHASL CUCTEMA
OTCYETa, MaTepUajIbHas TOYKA,
a0COJIFOTHO ynipyras aegpopmariusi.
BrinonHneHnne yaeOHbIX 3aaHUN

Ha aHaJIN3 MEXaHWYECKUX MPOLIECCOB
(s1BJIE€HUI) C UCTIONB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
JWHAMUKU: TpU 3aKkoHa HerotoHa,
MIPUHLINI OTHOCUTENBHOCTH ["anues,
3aKOH BCEMUPHOTO TATOTEHUS.

Paborta B rpynnax npu o0CyXaeHUN
BOIIPOCOB MEKIMPEIMETHOTO XapaKkTepa
(Hanpumep, 1o Teme «JIBuxeHue

B IIPUPOJIEN)
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2.3

Craruka TBEPAOTO
Tena

AGCOIOTHO TBEPOE TETIO.
[ToctynaTenbHOE M BpalllaTeIbHOE
JIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHJIBI OTHOCUTEIBHO OCH BPAIICHUS.
IIneqo cumbl. CnokeHHue CHl,
MPWIOKEHHBIX K TBEPIOMY TEILY.
[lenTp TsKECTH TENA.

VY cioBust paBHOBECHUS TBEPIOTO TENA.

YcroiunBoe, HEyCTOMYMBOE,
0e3pa3InyHOe PaBHOBECHE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
KPOHIUTENH, CTPOUTEIbHBIN KPaH,
peléeryarsle KOHCTPYKLUN

[IpoBeneHne uccienoBaHus yCIOBUI
paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO
OCh BpalllcHUS; KOHCTPYHUPOBAHUE
KPOHIITENHOB U PACYET CUJT YIPYTOCTH;
M3y4YE€HHE YCTOMYMBOCTH TBEPAOTO TEIA,
VMMEIOIIETO IUIOIA]Ib OMOPHL.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJlaHHOM U HEABHO 33JIAHHOU
(bU3nYECKON MOJIETIBIO C
HCIMOJIb30BaHWEM OCHOBHBIX 3aKOHOB U
bopMyJ CTaTHKHU.

Penrenue kauecTBEHHBIX 3314,
TPeOYIOUIUX TPUMEHEHUS 3HAHUM

110 CTaTHKE.

OOBsicHEHHE YCTPOMCTBA U MPUHIIUIIOB
JICVCTBUS KPOHIITENHA, CTPOUTEIBLHOTO
KpaHa, peméTyaThbIiX KOHCTPYKIUH.
Onpenenenue ycaoBUil TPUMEHUMOCTH
Mojenel (GU3NIECKUX TeJl: aOCOFOTHO
TBEPAOE TEIO.

BrinonHeHne yueOHbIX 3aaHHi

Ha aHAJIN3 MEXAHUYECKUX MTPOIIECCOB
(s1BJIE€HUI) C UCTIONB30BAHUEM
OCHOBHBIX IMOJIOKEHHUMN U 3aKOHOB
CTaTHKHU: YCIIOBUSI paBHOBECHUSI TBEPAOTO
Tena
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2.4

3aKOHBI COXpPaHCHHUA B
MCXAaHUKEC

10

Nmnynbc maTepranbHON TOYKH,
CHUCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBHKEHUHU LIEHTPA Macc.
NmMnynbce cuibl 1 ”3BMEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITYJIbCa.
PeaktuBHOE BHXEHUE.

MoMeHT nmnyJibca MaTEpUAIbHON
To4kH. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX
NOJISAX.

PaboTa cuibl Ha MaJIOM M Ha KOHEYHOM
nepemMetennu. I'paduueckoe
peacTaBIeHUEe paOOThI CUJIBL.
MOIIHOCTH CHUJIBI.

Kunernueckas sneprus MaTepuabHON
Touku. Teopema 00 U3BMEHEHUH
KMHETUYECKOW SJHEPTUH MAaTEPUAIIbHON
TOYKH.

[ToTeHManbHBIE U HEMIOTEHIIUATBHBIE
cunsl. [loTeHmanbHas sHEprus.
[ToreHuManbHast SHEPTUS YIIPYTO
nehOpMHUPOBAHHOMN TIPYKUHBI.
[ToreHmanbHas SHEPrus Tea

B OJTHOPOJIHOM I'PaBUTALIMOHHOM IIOJIE.
[ToreHuManbHas SHEPrus Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
UMITYyJIbCa TeJla, KHHETUYECKOU U
MOTECHIMAJIBHON YHEPTIUU TEIIA,
MOUIHOCTH CHUJIBL, IPOBEJICHUE OIBITOB
10 MPOBEPKE MPEMIOKEHHON TUTOTE3BI
IIPU U3YYEHUH PaBHOYCKOPEHHOTO
MPSMOJIMHEWUHOTO JBUKECHUS U
B3aMMOJICUCTBUS TEJI.

OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEpPEHUN PU3NYECKUX BEJIMUMH.
OueHka rpaHul] NOTPEUIHOCTEN.
[IpoBeneHne 3KCrIiepuMeHTa 1o
CpPaBHEHHIO N3MEHEHUS UMITyJIbCa TeJa
C UMITYJIbCOM CHUJIbI, UBMEHEHUS
MOTEHIIUAIBHOU YPHEPTUU TIPY>KUHBI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanne COXpaHEHUS! UMITYJIbCA
MIpU yIPYroM B3aUMOJEHCTBUH,
COXpPaHEHUS YHEPTUH MPU CBOOOTHOM
MajJIcHUN.

Omnpenenenne pabOTHI CUITBI TPEHUS
MIpU IBUKEHUU Teja M0 HAKJIOHHOMN
IJIOCKOCTH.

Hab6nronenue u o0bsicHeHHE
PEaKTUBHOTO IBUKEHUS.

Pemenue pacu€THbIX 3a7a4 € IBHO
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B IPAaBUTAL[MOHHOM I10J1€ OJHOPOIHOIO
miapa (BHyTPH U BHE 11apa).

Bropas kocMuueckas CKOpOCTb.

TpeTrps KocMHUUYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII

C U3MEHEHUEM MEXAHUYECKON YJHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHHUSI
MEXaHHYECKON IHEPTUH.

Yrpyrue u HeyIpyrue CTOIKHOBEHMUS.
YpaBHeHue bepHyum 11 uaeanbHON
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.
TexHuyeckue yCcTpoucTBa v
TEXHOJIOTUYECKHUE TIPOLIECCHI: IBUKEHUE
pakeT, BOIOMET, KOIEP, PYKUHHBIN
MUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHHE
Ha KOHbKax

3aJITaHHOM U HESIBHO 3aJaHHON
buznyecKoil MOAeNbIo

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOpMyJT MEXaHUKH.

Pemienne kauecTBEHHBIX 3324,
TPEOYIOMUX TPUMEHEHHUS 3HAHUHT

110 MEXaHUKE.

OOBsiCHEHUE TPUHIIUIIOB JEHCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUCTOJIETA, TUPOCKOIIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(GUrypHOTO KaTaHusl HA KOHbKaX.
Onpenenenue ycioBUNA NPUMEHUMOCTH
Mozelel GU3MUEeCKUX Tell U TPOLIECCOB
(ssBIIEHMI ): aOCOTIOTHO YIIPYroe 1
a0COJIFOTHO HEYNPYroe CTOJKHOBEHHS.
Brimonxnenne yaeOHbBIX 3a1aHUH

Ha aHaJIN3 MEXaHUYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM 3aKOHOB
COXpPaHEHUS] B MEXAHHKE: 3aKOHbI
COXpaHEHUS UMITYJIbCa U MEXaHUYECKON
DHEPTHUH, CBA3b PAOOTHI CUJIBI C
M3MEHEHHEM MEXaHUYECKOU YHEPTrun
Tena.

Hcnonb3oBanue | T-TexHOIOTHH TpH
paboTe ¢ AOMOTHUTEIbHBIMU
MCTOYHUKAMU UH(POPMALIUU 11O TEME,
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UX KPUTUYECKUM aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazgeny

35

Pa3nen 3. MoJjiekyJsipHasi pusznka 1 TepMOIMHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETHYECKOU
TEOpHUHU

15

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
kuHeTndeckon Teopun (MKT), nux
onbITHOE o0ocHOBaHue. duddyszus.
BpoyHoBckoe nBukeHnE. XapakTep
JNBH>KEHUS U B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojieu CTpOeHus ra3oB,
KUJKOCTEW U TBEPABIX TEN U
00BsCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX Mozenen. Macca u
pasmepnl MOJIEKYJT (aATOMOB).
KonnuectBo BeniecTna.

ITocrosnnas ABoraapo.

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

Mopenp naeaiabHOIO ra3a

B MOJICKYJIIPHO-KUHETUYECKOU TEOPUH:
YaCTHULIbI Ta3a JIBHXKYTCSI XaOTUYECKU U
HE B3aUMOJICUCTBYIOT APYT C APYTOM.
['a30BbIe 3aKOHBI. YpaBHEHUE
MenneneeBa—Kaneiipona. AGCoMmoTHAs
TemriepaTtypa (11Kana TeMrneparyp
KensBuna). 3akon JlanbToHa.

IIpoBeneHne n3MepeHnii mapameTpoB
rasa, poBEJICHUE UCCIIEIOBAHUI
3aBUCUMOCTEH (PU3NUECKUX BEIIMUUH U
OMBITOB T10 MTPOBEPKE MPETT0KEHHON
TUIIOTE3bl NP U3YYEHHH YCTAHOBIICHUS
TEIUIOBOT'O PABHOBECHUS M U30IIPOLIECCOB
B rasax.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpPEHUN PU3NYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCIepuMEeHTaIbHAs TPOBEPKA
YpaBHEHUS COCTOSIHUS UI€ATIbHOTO Ta3a.
N3yuenne Moienet: IBUKEHUS YaCTHUII
BEIIIECTBA, OPOYHOBCKOTO JBUKEHHUSI.
onbITa [IITepHa, KpUCTATTNYECKUX
PEIETOK.

Peuienne pacu€THbIX 3a/1a4 C IBHO
3aJJaHHOU 1 HESIBHO 3aJITaHHOU
(bU3nYECKON MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyI1 MOJIEKYISIPHOMN (PU3UKH.
Peuienne kauyeCcTBEHHBIX 3a1a4,
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N3onpoueccsl B uACaIbHOM rase

C IOCTOSIHHBIM KOJINYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
nzo0apa.

CBsi3p MEXKY TaBICHUEM U CPEIIHEN
KUHETUYECKOUN SHEPTUEH
IOCTYIIATEIbHOTO TEMIOBOTO IBHXKECHUS
MOJIEKYJI HACAIBHOIO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HJI€aJIbHOTO
rasa).

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOIMHAMHYECKON CHCTEMBI

CO CpeaHEeW KNHETUYECKON dHEepruen
NOCTYIATEIbHOTO TEMIOBOIO IBHKECHUS
€€ 4acTHull.

TexHuueckue ycTpoucTsa u
TE€XHOJOTUYECKHUE MPOLECCHI:
TEPMOMETp, OapOMETP, OJIyUECHHE
HAaHOMaTEpHUAJIOB

TpeOYIOIIUX TPUMEHEHU S 3HAHU N

0 MOJIEKYJISIPHOU (hHU3HUKE.
OObsicHEeHUE YCTPOMUCTBA U TPUHITUTIA
JEHCTBUS TEPMOMETPA, bapoMeTpa.
OObsicHEHUE TTOTYYECHUS
HAaHOMAaTEPHUAJIOB.

Ornpenenenue ycaoBUd IPUMEHUMOCTH
Mojieel PU3NUECKUX TeJl U MPOIECCOB
(s1B7IEHUI): MoJIeTiel ras3a, JKUJKOCTU U
TBEPIOTO (KPUCTAIIMUECKOTO) Tea,
WJICATBHOTO rasa.

Brinmonnenne y4eOHbIX 3adaHUM

Ha aHAJIU3 TEMJIOBBIX IIPOLECCOB
(s1BJIEHUIT) C UCTIOIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOM (DU3UKU: CBS3H JABICHUS
WJICaJIbHOTO Ta3a Co CpeaHEn
KUHETUYECKOU IHEPTUEN TETIIOBOTO
JIBMKCHUSI M KOHLICHTPALUEHN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA
CO CpeOHEN KNHETUYECKON SHEpPrueu
TETJIOBOTO ABUKEHUS €r0 YaCTHII,
CBSI3b JABJICHUS UJICATBHOTO ras3a

C KOHLICHTPALMEN MOJIEKYJI U €T0
TeMIIEpaTypoy, ypaBHEHUE
MenneneeBa—Kianeipona
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3.2

TepmoauHamuka.
TemnoBbIe MaINHEI

20

Tepmoaunamuueckas (T/]) cucrema.
3aaHye BHEIIHUX YCIOBUN

JUTSL TEPMOAMHAMUYECKON CUCTEMBI.
BHeninue v BHyTpeHHUE apaMeTPBhI.
[TapameTpbl TEpMOTUHAMHUYECKOU
CUCTEMBI KaK CpEJIHUE 3HAUEHUS
BEJIMYMH, OTIMCHIBAIOIIHNX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMoIrHaMUKH.
Camonpoun3BoJIbHAsA pENAKCALN
TEPMOJUHAMHYECKON CUCTEMBI

K TEIJIOBOMY PaBHOBECHIO.

Mopens naeajlbrHOro ra3a

B TEPMOJIMHAMUKE — CCTEMA
YpaBHEHUI: ypaBHeHUE MeHaeneeBa—
Knaneiipona u

BBIpaKEHUE JJIsl BHYTPEHHEU SHEPTUHu.
Y cnoBus IpUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kasi KOHIICHTPAI[Us YaCTHIl, BBLICOKHE
TeMIieparypsl. BelpaxxeHue

JUI1 BHYTPEHHEN DHEPIUU
OJIHOATOMHOTO MJEAIbHOTO ra3a.
KBa3zucrarnueckue u HECTaTUYECKUE
IIPOLIECCHI.

DnemeHTapHas pabota

B TEpMOJIMHAMUKE. Bbruucienue
paboThI 1o rpaduKy mporecca

N3mepenne yaenbHON TEMI0EMKOCTH
Pa3HBIX BEILIECTB, UX CPABHEHUE,
MIPOBEJCHUE UCCIIEIOBAHUI
3aBUCUMOCTEH (PU3NIECKUX BETUIHH U
OTBITOB I10 MTPOBEPKE MPEITTI0KEHHON
TUIOTE3bI IPU U3YYEHUH MPOLECCOB
Terioo0MeHa 1 aInabaTHOro IMpoliecca.
OmnpeneneHue abCOMIOTHBIX U
OTHOCUTEIbHBIX TOTPEIIHOCTEN
U3MEpEeHU (GPU3NUECKUX BETHYUH.
OneHka rpaHul NOTPEIIHOCTEN.
N3ydenne B3anMOCBS3U SJHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOAECHCTBHUS U
TeMIEepaTyphbl KUTICHUS dKUTKOCTEH.
N3ydeHune TeroBbIX ABUTATENEH

C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MOJIEIIEN.

HccnenoBanue pa3HbIX CIOCOOOB
M3MEHEHHS] BHYTPEHHEU SHEPIUU.
Peliennie pacu€THbIX 3a/1a4 C SBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UISCKOM MOJICIIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJISIPHOM (PU3UKH

U TePMOJIMHAMUKHU.

PemeHnne kauecTBEHHBIX 3a/a4,
TPeOYIOMUX TPUMEHEHU S 3HAHUHT
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Ha pV-nuarpamme.

Tennonepenaya Kak crnoco0d U3MEHEHUS
BHYTPEHHEW 3HEPTUn
TEPMOJUHAMHYECKON CUCTEMBI

0e3 coBepiienus padoTel. KonBekmus,
TEIIONPOBOIHOCTb, U3TyUCHHUE.
KonunuectBo Temnorsl. TemioéMKocTh
Tena. Y AenbHas U MOJIsIpHas
TEITIOEMKOCTH BEILIECTBA. Y paBHEHUE
Maitepa. Y nenbHas TEIUIOTa CTOPaHUS
TormBa. Pacuér konnuecTBa TEMIOTHI
npu Teronepenaue. [loustue

00 anmuabaTHOM mpolecce.

[IepBbIit 3aKOH TEPMOAUHAMUKH.
Buyrpennss sHeprus. Komuectso
TETJIOTHI U paboTa KaKk Mepbl U3MEHEHUS
BHYTPEHHEU SHEPTUU
TEPMOJUHAMHYECKON CUCTEMBI.
BTopo¥i 3aK0H TepMOAMHAMUKH

JUIsl PABHOBECHBIX IIPOIIECCOB: Uepe3
3a/IJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJUHAMHUYECKON CUCTEMBI
IPOXOJIUT €IMHCTBEHHAS ajuabdara.
AOcoinoTHas Temmneparypa.

BTopoii 3akoH TepMOAMHAMUKH

JU1s1 HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOXHO NEepeAaTh TEIIOTY

10 MOJICKYJISIPHOM (PU3HKE U
TEPMOJIMHAMUKE.

OOBsICHEHHE YCTPOMCTBA U TIPUHITUTIA
JICUCTBHS XOJIOANIbHUKA,
KOHAUIIMOHEPA, TU3EIBHOTO U
KapOIOPaTOPHOTO IBUTATENCH, TapOBOI
TypOUHBI.

OOBsICHEHHE TIOJYYCHHUSI CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3AIUN «TEIIJIOBBIX»
OTXOJO0B C MCHOJIb30BaHHUEM TEIIOBOT'O
Hacoca, yTUIu3aluu OMoopraHnuecKoro
TOIUJIMBA JIJIsl BHIPAOOTKHU «TEILJIOBON» U
AIEKTPOIHEPTUH.

Brinonxnenue y4eOHbIX 3aqaHUM

Ha aHaJIU3 TEIJIOBBIX MPOIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX nojiokeHut MKT u 3akoHOB
MOJIEKYJIAPHOUN (PU3HUKHU U
TEPMOJMHAMUKHU: TIEPBHIN 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUS
SHEPTUHU B TEIUIOBBIX MPOLIECCAX.
Hcnonb3oBanue IT-TexHomorui

pu padboTe ¢ T0NOJIHUTETbHBIMU
HMCTOYHUKAMU UH(GOPMAIIUU IO TEME,
X KPUTUYECKUM aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHanm3 ¥ olieHKa MOCJeICTBUM
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oT 0oJiee XOJIOAHOTO Telia K OoJiee
Harperomy 0e3 KoMIeHcaluu
(Knaysuyc). HeobpatumocThb
MIPUPOIHBIX MTPOIIECCOB.

[IpyHIMIIBI AEACTBHS TEIUIOBBIX MAIILIHH.
KIII.

MaxkcumanbHoe 3HaueHue KIT/I.

[ukn KapHo.

DKOJOTUYECKUE ACTIEKTHI
WCTIOJIb30BaHUS TEIJIOBBIX IBUTATENCH.
TennoBoe 3arpsi3HEHUE OKPYKAIOLIEH
Cpelpbl.

TexHuyeckue ycTponcTa u
TEXHOJIOTHYECKHUE MTPOLIECCHI:
XOJIOOUIBHUK, KOHAUIIUOHED,
JTU3EITbHBIN U KapOropaTOPHBIT
JIBUTATEJIN, TTapoBasi TYypOuHa,
MOJIyYEHHUE CBEPXHU3KUX TEMIEPATYP,
YTUIN3ALMS «TEIIOBBIX)» OTXO0B

C UCIOJIB30BaHUEM TEILIOBOI'O HAcoOca,
YTHIIA3AIUs OMOOPTaHUYECKOTO
TOTUTUBA TSI BRIPAOOTKH «TETUIOBO» U
AIEKTPOIHEPTUN

HCIIOJIb30BAHUS TEIIOBBIX JIBUTATEIICH
Y TETJIOBOTO 3arpsS3HEHUS OKPY KaloIIeh
Cpelibl C MO3UIIAN SKOJIOTUYECKON
0€30MMacHOCTH; MPEICTABICHUI

0 pallMOHAIILHOM MPUPOI0NIOJIb30BaAHUN
(B mporrecce MOATOTOBKH COOOITICHUH,
BBITIOJTHEHUH TPYIIIOBBIX ITPOEKTOB)

3.3

ArperarHbie
COCTOSIHUS BEIIECTBA.
da30BbIE NEPEXOABI

14

[TapoobOpa3oBaHue U KOHICHCAITHS.
Hcmapenue u kutienue. Y aenbHas
TEIJI0Ta NapooOpa3oOBaHUsI.
Hacrimenapie 1 HEHACHIIICHHBIC TTIAPHI.

HaOmronenne cBoCTB HACBIIIIEHHBIX
MapoB, MAJIbIX JAehOopMaInii,

MPOBEICHNE KOCBEHHBIX U3MEPECHUN
yAEIBbHON TETUIOTHI TUIABICHUS JIbJA,
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KadecTtBeHHast 3aBUCUMOCTH IIJIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO Iapa

OT TEMIIEPATYPbI, UX HE3ABUCUMOCTh

OT 00BEMA HACBHILLIEHHOTO MHapa.
3aBUCUMOCTH TEMIIEPATypPhbl KUTICHHUSI
OT JJaBJICHUS B KUIKOCTH.

BnaxHocTh Bo3ryxa. AGCOIIOTHAS U
OTHOCUTEJIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrammueckue u
amop(HbIe Tena. AHU30TPOINHSI CBOWCTB
KkpuctajuioB. [limaBienue n
KpUcCTaJuIM3anus. Y JenbHas Teniora
miaieHus. Cyoaumanus.
Hedopmariiu TBEpIOTO TENA.
Pactskenue u cxxatue. Cnsur. Monynb
HOnra. [lpenen ynpyrux aedopmariuii.
TeruioBoe pacImpeHne XUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
pacuMpeHne. AHrapMOHN3M TETUIOBBIX
KO0JI€OaHUI YaCTHII BEIIECTBA KaK
OPUYMHA TEIJIOBOTO PACIIMPEHMS TEI
(Ha Ka4eCTBEHHOM YpPOBHE).
[IpeoOpazoBanue 3HEpruM B Pa30BbIX
nepexoiax.

YpaBHeHUE TEIIOBOTrO OaiaHca.
IIoBepXHOCTHOE HATSKEHUE.
KoadduimeHT moBepXxHOCTHOTO

a0COJIFOTHOM BIIaJKHOCTH BO3/lyXa,

ko3 purmeHTa mMoBEpXHOCTHOTO
HaTspkeHus, moayis FOura.

N3yueHne 3akOHOMEPHOCTEN HCTTapEHUS
Y KUIIEHUS )KUJIKOCTEH, B TOM YKCIIE
KUIIEHU NPU MIOHWKEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPUCTAJUIMYECKOTO BEILIECTBA,
KaWJUISIPHBIX SBJICHUHN, CMAUUBaHUS.
[IpoBeneHNe ONBITOB C MBUILHBIMU
IUIEHKAMU.

UccnenoBanne moaenu
HEHBIOTOHOBCKOM KUIKOCTH.

Perienne pacu€THbIX 3a/1a4 C SBHO
3aJJaHHON U HESIBHO 3aJIaHHOM
(hU3nYECKOM MOJIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMYJ MOJIEKYJISIPHOUM (PU3UKH U
TEPMOJANHAMUKH.

Pelienne kauecTBEHHBIX 3a]1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

10 MOJIEKYJISIpHOU (pU3UKE U
TEPMOIMHAMUKE.

OObsicCHEHUE OCHOBHBIX IMPUHIIATIOB
CTPOCHHUS KUAKUX KPUCTAILIOB,
MOJIYYEHHSI COBPEMEHHBIX MaTEPHUAJIOB.
Omnpenenenue yclioBHI MPUMEHUMOCTH
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HaTspkeHus. KanuiuisipHele SBJICHMS.
JlaBiieHne o NCKPUBIEHHON
ITIOBEPXHOCTBIO )KUIKOCTH.

®opmyia Jlamnaca.

TexHuyeckue ycTpoucTBa U
TEXHOJIOTUYECKHE IPOLIECCHI: KUIKNAE
KPHCTAJUIbI, COBPEMEHHBIE MAaTEPUAIBI

Moeel GU3NIEeCKUX TeJl ¥ ITPOIIECCOB
(s1BIeHU): MoJienielt ra3a, >KUJIKOCTH U
TBEPJOTO (KPUCTAILUTMYECKOTO) Tea,
WJICATBHOTO rasa.

Brinmonnenne y4eOHbIX 3aqaHUM

HAa aHAJIU3 TEMJIOBBIX POLECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
ocHOBHBIX nonokeHnit MKT u 3akoHOB
MOJIEKYJIAPHOUN (PU3HUKHU U
TEPMOJUHAMUKHU: CBS3b JaBJICHUS
MJICAJIbHOTO ra3a ¢ KOHIEHTpalKuen
MOJIEKYJ U €r0 TEMIIEPATYPOH,
ypaBHeHHne Menaeneesa—Kianeipona,
MepBbIN 3aKOH TEPMOJUHAMUKHU.
PaGoTa B rpynmax mpu o0Cyk1eHUN
BOIIPOCOB MEXKIPEIMETHOTO XapakTepa
(manpumep, o Teme «Termnoodomen

B ’KUBOU MPUPOJIEN)

Htoro mo pazneny 49
Pasznen 4. JaexkTpoguHaMuKa
4.1 | DnexTpuyeckoe noje 24 DJIeKTpU3aLus TEN U €€ NPOSABICHUSI. [IpoBeneHNnE KOCBEHHBIX U3MEPEHUN U

DIeKkTpudeckuil 3apsia. JIBa Buga
AIEKTpUUYECKUX 3apsnoB. [IpoBoiHUKY,
JUAJIEKTPUKHU U TIOJTYTIPOBOHUKH.
DJIeMEHTapHbBIN AIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHUS ANEKTPUYECKOTO
3apsa.

OTIBITOB IO MPOBEPKE MPEATOKEHHOM
TUIIOTE3bI IPU U3YyYECHUH
B3aMMOJICHCTBHSI 3apsKEHHBIX Tell,
3apsigia KOHJIEHcaTopa,
HOCJIEIOBATEIBHOIO COETUHEHNUS
KOHJIEHCATOPOB.
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B3aumopericTBre 3aps10B.

Toueunsle 3apsiabl. 3akoH KyioHa.
Qnektpuueckoe nose. Ero nericteue

HA 3JICKTPUYECKUE 3aPsiJIblL.
Hanps>k€HHOCTB 27IEKTPUUECKOTO MOJISL.
[Tpo6nsIit 3apsa. Jlunuun
HaNPsHKEHHOCTH BJIEKTPUYECKOTO TOJIS.
OnHOPOIHOE NEKTPUUECKOE MOJIE.
[ToreHManbHOCTH
3JIEKTPOCTATAYECKOrO 1oJIsl. Pa3HOCTH
IIOTEHIIMAJIOB U HAIIPSYKEHUE.
[TorenunanbHas YHEpPrus 3apaaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToreHuuman 3neKTpOCTaTUYECKOTO OIS,
CBs13b HANPSIKEHHOCTH MOJIS U Pa3HOCTH
MOTEHIIMAJIOB JJISI JIEKTPOCTATUYECKOTO
o1 (Kak OJTHOPOJTHOTO, TaK 1
HEOTHOPOJTHOTO).

[IprHIMD cynepno3nnuu
3JIEKTPUYECKUX TTOJIEH.

[Tosie Toueunoro 3apsnga. Ilome
paBHOMEpPHO 3apsbkeHHoU cdepsbl. [Tome
PaBHOMEPHO 3apsiKEHHOTO 110 00bEMY
mapa. [losne paBHOMEPHO 3apsIKEHHOU
O0eckoHeuHOM TIockocTh. KapTuHbt
JIMHUW HANPSHKEHHOCTH 3TUX TMOJIEN U
SKBUIIOTCHIIMAIBHBIX TOBEPXHOCTEH.

OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEpEeHU GU3NUECKUX BEIUYUHUH.
OneHka rpaHul] NOTrPEeIIHOCTEN.
Hab6nronenue npeBpailieHus SHepTuu
3apSYKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
W3JIyYEHUs CBETOANO/1A, UCCIICTOBAHNE
paspsiia KOHJAEHCAaTOpa YePE3 pe3UCTop.
N3ydenne 3aBUCUMOCTH
ANEKTPOEMKOCTH TIOCKOTO
KOHJIEHCATopa OT IUIOLIA/IU [IJIACTHH,
PaCCTOSIHUS MEXIYy HUMU U
JIARJIEKTPUYECKON TPOHUIIAEMOCTH.
N3ydyeHne KapTUH JTUHUAN
HaIpsKEHHOCTH AJIEKTPUYECKOTO OIS
TOYEYHOTO 3apsi]a, PABHOMEPHO
3apsHKEHHOM c(hephbl, pABHOMEPHO
3apsKEHHOTO 10 00BEMY 1apa,
PaBHOMEPHO 3apsKEHHON O€CKOHEYHOM
MIJIOCKOCTH U DKBUIIOTEHIIMATIBHBIX
ITIOBEPXHOCTEN.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOU 1 HESIBHO 3aJITaHHOU
(bU3nYECKON MOJIETIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bOopMyI DIIEKTPOCTATUKH.

Peuienne kaueCcTBEHHBIX 3a1a4,
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[IpOBOIHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsA0B.
JINBIIEKTPUKY B 3JIEKTPOCTATHYECKOM
nosie. Jluanekrpuyeckas
IPOHUIIAEMOCTD BEILIECTBRA.
Konnencarop. DieKTpOEMKOCTH
KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IUIOCKOTO KOHJIEHCATOPA.
[TapamtenpHOE COEqUHEHNE
KoHJeHcaTopoB. [locnenoBarensHoe
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsKEHHOTO0 KOHIEHCATOPA.

JIBM>KEHME 3apsKEHHON YaCTHULIBI

B OJTHOPOJIHOM 3JIEKTPUYECKOM TOJIE.
TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKUE ITPOLIECCHI:
AJIIEKTPOCKOIL, DJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJIEHHUE JIEKTPONpUOOpPOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne I'paada

TpeOYIOIIUX TPUMEHEHU S 3HAHU N

0 AJIEKTPOCTATHKE.

OObsicHEeHUE yCTpoicTBa U

MIPUHLINIA AEHCTBHS AIEKTPOCKOIIA,
AIEKTPOMETPA, KOHJIEHCATOPOB,
reHepaTopa Ban ne I'paada.
OObsicHeHue paboTHI
AIEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DIIEKTPOIPUOOPOB.
Onpenenenue ycioBUHA NPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsi, OJHOPOJHOE AIIEKTPUUECKOE
TOJIE.

BrimonHnenne yaeOHbBIX 3aaHUI

Ha aHaJIU3 JJIEKTPUUYECKHUX MPOLECCOB
(s1BJIE€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOAMHAMUKU: 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsiaa, 3aKoH KyoHa,
MOTEHIIUATBHOCTb
AIEKTPOCTATUYECKOTO TIOJISI, PUHITUIT
CYyHEPHO3ULIUH FIEKTPUUECKUX TTOJICH.
Hcnonb3oBanue [T-Trexnonoruu

pu paboTe ¢ TOMOJHUTETLHBIMU
HMCTOYHUKAMU UH(OpMAIINH 110 TEME,
UX KPUTUYECKHUI aHAJIN3 U OLIEHKA
JIOCTOBEPHOCTHU
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4.2

[HocToguHBIN
AIEKTPUUYECKUHN TOK

24

Cuna toka. [TocTOSHHBII TOK.
VYca0Bus CyecTBOBaHUS MTOCTOSTHHOTO

QJICKTPHUYICCKOT'O TOKA. HMcTounuku TOKA.

Hanpsoxenue U u S/1C &.

3akoH OMa [ yyacTKa LeMHu.
DNEKTPUYECKOE COMPOTUBIICHUE.
3aBUCHUMOCTB CONPOTHUBIICHUS
OJIHOPOJHOTO TTPOBOJIHUKA OT €ro
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ceyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEILECTBA.

[locnenoBarenpHOE, MapauIeNbHOE,
CMEIIIaHHOE COCIMHEHUE MMPOBOHUKOB.
Pacuér pa3BeTBIEHHBIX ANEKTPUIECKUX
nenei. [Ipasuna Kupxroda.

PaboTa 35ekTpuyeckoro Toka.

3akoH J[xoynsa-Jlenna.

MOUTHOCTB AMEKTPUUYECKOTO TOKA.
TennoBas MOIIHOCTb, BbLAEISIEMAs

Ha pPEe3UCTOpeE.

OJ1C v BHyTpEeHHEE CONPOTUBIICHHE
HMCTOYHMKA TOKa. 3akoH OMa

JU1S1 IOJTHOW (3aMKHYTOM )
AJIEKTPUYECKOM L. MOITHOCTh
UCTOYHUKA ToKa. KOpoTKOe 3aMbIKaHUE.
Konaencarop B 11enu NOCTOSIHHOTO
TOKaA.

[IpoBeneHne NpsAMBbIX U3MEPEHNUN CHIIBI
TOKA W HaIPSIKEHUs, KOCBEHHBIX
M3MEPEHUN YIEIBbHOTO CONPOTUBIICHHS,
O/J1C u BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, IPOBEACHUE
HCCJIEIOBAHUM 3aBUCUMOCTEN
(bU3MYECKUX BEJIUYUH U OMBITOB

T10 MTPOBEPKE MPEAJI0KEHHON TUITOTE3bI
MIPU U3YUYEHUH IIeTIel TOCTOSTHHOTO
TOKaA.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MEpPEeHUM GU3NUECKUX BETHMYUUH.
OneHka rpaHul NOTPEIHOCTEN.
N3yueHne KOpoTKOro 3aMbIKaHUS
rajibBaHUYECKOTO 2JIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTUBJICHUSI.
Petienne pacu€THbIX 3a/1a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(bU3NYECKOM MOJIEITBIO

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (OPMYJ IOCTOSIHHOTO TOKA.
Pelienne kauecTBEHHBIX 3a]1a4,
TpeOYIOITUX MPUMEHEHUS 3HAHUU 1
3aKOHOB MTOCTOSIHHOTO TOKA.
OObsicCHEHUE YCTPOWCTBA U TPUHITATIA
JIEUCTBUS aMIIEpPMETPA, BOJIbTMETPA,
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TexHuueckue yCTpoucTBa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
CUYETYHK JIEKTPUUECKOU SHEPTUU

peocrtara, CuéTYrKa dJIEKTPUIECKOM
DHEPTUH.

BrinonHeHnne yueOHbIX 3aJaHUN

Ha aHAJIN3 DJICKTPUUECKHUX MPOIIECCOB
(SIBJIGHMIT) C UCTIOIL30BAHUEM
OCHOBHBIX TIOJIO)KCHHUIA U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOHbI OMa

JUTSL y9acTKa LETH U 1711 3aMKHYTOM
AIEKTPUUECKOM 1eTH, 3aK0H J[Koysi—
Jlenua.

PaGoTa B rpynmax mpu o0Cyk1eHUN
BOITPOCOB MEXIIPEIMETHOTO XapaKTepa
(Hampumep, 1o TeMe «IEKTPUIECKUe
SBJICHUS B IPUPOJIEN )

4.3

Toku B pa3iinuHbIX
cpenax

DnekTpuyeckasi MpoOBOJAUMOCTb
Pa3IUYHBIX BEIIECTB. DJIECKTPOHHAS
IPOBOJIUMOCTH TBEPIBIX METAJIJIOB.
3aBUCUMOCTb COMPOTUBIIEHUSI METAJIJIOB
oT TemMriepaTypbl. CBEpXIPOBOIUMOCTb.
DNEKTPUIECKUN TOK B BAKyyMe.
CBoiicTBa JIEKTPOHHBIX ITyYKOB.
[TonmympoBoaauku. CoOCTBEHHAS U
IpUMECHas IPOBOIUMOCTh
NOJIYIIPOBOAHUKOB. CBOMCTBA
p-n-tiepexoja. [ToyrmpoBOIHUKOBBIE
PUOOPBHI.

DNEKTPUYECKUN TOK B DJIEKTPOJIUTAX.

[IpoBeneHne KOCBEHHBIX U3MEPEHUN U
HUCCJIEIOBAHUN 3aBUCUMOCTEN

MeXTy (GU3NISCKUMHU BEIMYNHAMHU
MIPU U3YUYECHUU MPOIECCOB MPOTEKAHUS
AIIEKTPUYECKOTO TOKA B METaJlJIax,
AIEKTPOIUTAX U MOTYITPOBOTHUKAX.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHTEIBHBIX IOTPEIITHOCTEH
HU3MEPCHUI (PU3HUCCKUX BEITMYUMH.
O1neHka rpaHul] NOTPEUIHOCTEN.
HaOmronenue siaekTponmnsa, u3ydeHue u
00BbsSICHEHHE MTPOBOIUMOCTH
AIEKTPOJIUTOB, SKCIIEPUMEHTAIILHOE
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DNEKTPOIUTHYECKAS TUCCOLUALIMSL.
Onexktponns. 3akoHsl Dapaaes

JUTSI DJIEKTPOJIN3A.

DNEeKTPUYECKU TOK B ra3ax.
CamocTosTeNbHBIN U
HECaMOCTOSITEIIbHBIN pa3psi.
Pa3nuyHble TUIIBI CAMOCTOSATEIBHOTO
pazpsga. Momuus. [1nazma.
TexHuyeckue ycTporcTa u
IPAaKTHYECKOE IPUMEHEHUE!
ra3zopaspsHble JIaMIIbl, 3JIEKTPOHHO-
nay4eBas TpyOKa, MOJYNPOBOAHUKOBBIE
npuOOPHI: U0, TPAH3UCTOD,
dboTOAMO T, CBETONO/, TaJIbBaHUKA,
paduHUpPOBAaHUE MENY, BHITJIABKA
QTFOMUHUSL, 3JIEKTPOHHAS! MUKPOCKOTIHS

M3YYEHHE 3aKOHOB AJIEKTPOIU3a
dapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTePUCTUKHU JUOJIA.

CpaBHEHUE NPOBOJIMMOCTH METAJLIOB

Y TIOJTYTIPOBOTHUKOB.

N3yueHnne nckpoBoro paspsia

Y TIPOBOAMMOCTH BO3/lyXa.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3aJJaHHOW U HESBHO 3a/IaHHOM
(bu3YECKON MOJIEIBIO C
MCIIOJb30BaHNEM 3aKOHOMEPHOCTEH
MOCTOSTHHOT'O TOKA B Pa3JIMYHbBIX CPEax.
Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIOITUX TPUMEHCHHS
3aKOHOMEPHOCTEHN MOCTOSTHHOTO TOKA

B Pa3JIMYHBIX cpejax.

OOBsicCHEHHE YCTPOUCTBA U IPUHITUTIA
JEWCTBUS ra30pa3psIHbIX JIaMII,
AJIEKTPOHHO-JIy4€BON TPYOKH,
MOJTYTIPOBOHUKOBBIX MPUOOPOB: TUOIA,
TpaH3uCTOpa, (POTOAMOIa, CBETOAUOA.
OOBbsicHEHUE CYTH MPOLIECCOB:
raJibBaHUKH, padUHUPOBAHUS MEH,
BBITIJIABKY aJFOMUHUS, SJIEKTPOHHON
MHUKPOCKOITHH

Hroro no pazgeny

o4
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Pa3znen 5. @usnyeckuii NPaKTUKYM

5.1 | dusnueckuit 16 CriocoOb1 n3MepeHus PU3nIECKIX [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
IPAaKTUKYM BEJIMYMH C UCTIOIb30BAHUEM UCCIJIEJOBAaHUM 3aBUCUMOCTEMN

aHAJIOTOBBIX U LIU(PPOBBIX (u3NYECKUX BEJIMYMH, IPOBEPKA
M3MEPUTENbHBIX TPUOOPOB U MPEJIOKEHHBIX TUTIOTE3
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. (BBIOOp 13 pabOT, OIMCAHHBIX
AOGCOTIOTHBIE U OTHOCUTEIBHBIC B TEMaTHUYECKUX pa3ienax
MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX | «YUEHUYECKUI DKCIIEPUMEHT,
BennurH. OLIEHKA TpaHull nabopaTopHbIe padOThI, MPAKTUKYM))
MOTPEIIHOCTEN

Htoro no pazuerny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBO OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkaHue
n/m 4acoB 00y4aromxcs

y4e0HOTO MpeaMeTa

Pasznen 1. DnexkTpoauHamMuka

1.1 MarauTHoe noJjie

14

B3aumopericTBre NOCTOSHHBIX
MAarHuTOB U MPOBOJHUKOB C TOKOM.
MaruautHOoe nojsie. Bektop MarHuTHOU
vHayKuuy. [IpuHoun cyneprosuunu
MAarHUTHBIX MOJIeH. JIMHUM MarHUTHOU
VUHIYKIWU.

MarauTtHoe noJsie MpoOBOJHUKA C TOKOM
(IpstMOTO TTPOBOAHUKA, KATYIIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.
Cuna Amnepa, e€ HanpaBJIEHUE U
MOZYJIb.

Cuna JlopeHnua, e€ HanpaBJIeHHE U
MOZYJIb. [[BHKEHUE 3apsyKEHHOM
YaCTHUILbI B OAHOPOITHOM MarHuTHOM
nosie. Pabora cuiibl JlopeHia.
MaruuTtHOE 1oJIe B BEIIECTBE.
deppoMarHeTuKu, napa-

Y TMaMarHETUKHU.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTMYECKUE MPOLIECCHI:
MIPUMEHECHUE OCTOSTHHBIX MArHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
cuJIbl AmIiepa, IpoOBEAECHUE
MCCJIEIOBAHUS 3aBUCUMOCTEN MEXIY
(bU3MYEeCKUMU BETUYMHAMU U OTBITOB
10 IPOBEPKE MPEITIOKEHHON TUITOTE3bI
MIPU U3YUYEHHUH JIEUCTBUSA MIOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aUMOJICUCTBUS IPOBOJHUKA

C MarHUTHBIM TOJIEM.

OrnpeneneHue abCOMIOTHBIX U
OTHOCUTEJIbHBIX OTPEIIHOCTEN
U3MEpEeHUM GU3NUECKUX BETHMYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
HccnenoBanre MarHuTHOTO MOJIS
MOCTOSTHHBIX MAarHUTOB, CBOMCTB
(beppoMarHeTUKoB.

Onpenenenue ycioBUiA NPUMEHUMOCTH
MOJIeJIA OJTHOPOJTHOTO MAarHUTHOTO
TOJISI.

Onpenenenue HaNpapIeHU UHAYKIAN
MAarHUTHOTO IOJIS IPOBOJHKUKA C TOKOM,
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3JIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJABUTATENb KOO, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuibl Amriepa u cuiibl JIopeHna.
N3ydeHne KapTUHbBI TMHUN UHIYKIIUU
MAarHUTHOTO MOJIS IOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX
MAarHATOB, JJIMHHOTO MPSIMOTO
MPOBOJAHUKA, 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKUA C TOKOM.
OObsicHEHUE B3aMOJICHCTBHS IBYX
MIPOBOJAHUKOB C TOKOM, IEACTBUS CUIIbI
JlopeH1ia Ha MOHBI SJIEKTPOJIUTA.
HabGnronenue nBuxeHus myyka
AJIEKTPOHOB B MATHUTHOM MOJIE.
N3ydenune npuHOUIIa JEHCTBUSA
AIEKTPOU3IMEPUTENILHOTO MprUOopa
MarHUTOJIEKTPUUECKON CUCTEMBI.
Pemienne pacu€THbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3nYECKO MOJIEIBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «K MarHuTHOE TOJIEY.
Peliennie kauecTBEHHBIX 3a]1a4,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

1o Teme «MarHuTHoe nomie.
OObsicHEHUE YCTPONCTBA U TIPUHITUTIA
JIEUCTBUS SJIEKTPOMArHUTOB, TECTEPA-
MYJIBTUMETPA, FJAEKTPOABUTATENS
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SAxobu, yckopuresnei aneMeHTapHbIX
YACTHIL.

OOBsicHEHUE PUMEHEHHMSI TOCTOSTHHBIX
MarHiTOB

1.2

DJIeKTpOMarHuTHas
VHTYKLUS

13

SIBiIeHUE 2JIEKTPOMArHUTHON UHIYKIIVH.
[ToTok BeKkTOpa MAarHUTHOW UHAYKIIHUH.
OJ1C naayKIMKU. 3aKOH
3JIEKTPOMArHuTHON HHAYKIIUKU Dapajies.
Buxpesoe snektpruueckoe nosue. Toku
dyko.

OJIC uHayKIIUMY B IPOBOJIHUKE,
JBUKYIIIEMCS B OJTHOPOJHOM
MarHUTHOM II0JIC.

[Ipasuiio Jlenna.

NupykruBHoCcTh. Karymika
WHYKTUBHOCTH B II€MTUA TTOCTOSIHHOTO
Toka. fBnenue camounaykiuu. 3J1C
CaMOUMHAYKITUH.

DHeprusi MarHuTHOTO MOJIS KaTyIIKH

C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTponcTa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
WHIYKIIMOHHAS [1€4Yb, COJICHOW/I, 3aI1UTa
OT JICKTPU3ALIMHU TEJI TIPU JIBUKESHUHN

B MAarHUTHOM I10JI¢ 3eMJIn

[IpoBeneHue nccnenoBaHus
3aBUCUMOCTEH (PU3NIECKUX BETUIHH U
OTIBITOB IO MPOBEPKE MPEIJIOKEHHON
TUIIOTE3bI ITPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON MHTYKIIUH.
Onpenenenne MHAYKIUNA BUXPEBOTO
MarHUTHOTO MOJIS.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpeHUM (PU3NUECKUX BETHYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
DKCIIEpUMEHTAIBHOE U3YUYEHHUE PaBUia
Jlenna.

HccnenoBanue ABIEHUS CAMOMHIYKIINH,
3aBucuMocT J/]C caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUS CUJIbI TOKA B ICTIH.
N3yuenue nmajgeHus MarHuTa

B QIFOMUHUEBOH (MeTHOMN) TpyOe.
COopka MoeNU SJIEKTPOMArHUTHOTO
re’eparopa.

Pemenune pacu€rHpIxX 3a71a4 ¢ IBHO
3aJJaHHOW W HESBHO 33/IaHHOM
bu3nYeCcKO MOIEIBIO
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C UCIIOJIb30BAHHMEM OCHOBHBIX 3aKOHOB U

dbopmy1 o Teme «DNEeKTpOMarHuTHas
WHITYKITHS.

Pelenne kauecTBEeHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHEHHUS 3HAHUHT

1o TeMe «DJIEKTPOMarHuTHas
WHITYKITHS.

OObsicHEHUE OCHOBHBIX MPUHIIMIIOB
JEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHYECKHUX MPOIECCOB, TAKUX
KaK: MHIYKIIMOHHAS TI€4b, COJICHOU/I,
3aIllATa OT JEKTPU3ALMNH TEI

MIPY IBWKEHUY B MATHUTHOM T10JIC
3eMIIH.

PaGoTa B rpynmax mpu o0Cyk1eHuN
BOTIPOCOB MEXKIIPEIMETHOTO XapaKkTepa
(Hanpumep, MO TeMe
«DNEeKTPOMArHUTHBIC SIBICHUS

B [IPUPOJIE»)

Hroro no pazaeny 217

Pa3nen 2. Kosied0anus 1 BOJIHBI

2.1 Mexanunueckue 10 Konebarenbhas cucrema. IIpoBeneHne KOCBEHHBIX U3MEPEHU,
KOJIeOaHUs CBoOoHBIE KOJIE0aHUS. HCCIICIOBAHUS 3aBUCUMOCTEH MEXTY

I"apmonnyeckue KoneOaHusl.
KunemaTuueckoe v JMHAMHYECKOE
omHcaHue. JHEPTeTUUECKOE OMMCAHNE
(3aKOH COXpaHEHHUsI MEXaHUYECKOU

(bU3MYECKUMU BETUYMHAMU U OTIBITOB
10 MTPOBEPKE MPEAJIOKEHHON TUIOTE3bI
MPU U3yYEHUH KOJIeOaHUN HUTSHOTO U
MPY>KUHHOTO MasiTHUKOB,
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sHepruu). BeIBoJ AMHAMUYECKOTO
OTIMICAaHMS TAPMOHUYECKHUX KOJIeOaHUH
W3 UX DHEPreTUYECKOro 1
KMHEMATUYECKOTO OMUCAHUS.
Awmmuntyzaa u ¢aza xonebanuii. Csi3b
aMIUTATYbI KOJIEOAHUI MCXOTHON
BEJIMYMHBI C aMILTUTYyAaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHHUS.

[Tepuon u yacTora KoyeOaHMIA.
[Tepuoa MasibIx CBOOOAHBIX KOJICOAHMI
MaTeMaTU4ecKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI MPYKUHHOTO
MasITHUKA.

[TonsiTe 0 3aTyxaromUX KOJIeOaHUsX.
Brinyxnennble kosiebanus. Pesonanc.
Pe3zonancHas kpuBas. Bausaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOU.
ABTOKONIE0AHUS.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHUE MPOLIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTyXarOITUX
MEXaHUYECKUX KOJICOaHUM.
OmnpeneneHue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEPCHUI (PU3HUCCKIX BETHYNH.
Or1eHKa rpaHMI] TOTPEITHOCTEH.
HaOnronenue He3aBUCUMOCTH MEpUoa
MaJIbIX KOJIeOaHUI Tpy3a Ha HUTH

OT aMIUIUTY/BI.

DKcnepuMeHTaIbHas MPOBEpPKa 3aKOHA
COXpPAHEHUS SHEPTUU MPU KOJICOAHUSIX
rpy3a Ha IpY>KUHE.

HaOmronenue pezonanca.
OrnpeneneHue ycioBUN NPUMEHUMOCTH
MOJICIM MaTEMaTHYECKOTO MasTHUKA U
WJICIbHOTO MPYKUHHOTO MasTHUKA.
Pemienre pacu€THBIX 3a/1a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIETBIO

C MCITOJIb30BAaHNUEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «MexaHuuecKue
KOJICOQHUS.

Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

1o TeMe «MexaHndecKrue KoJuecOaHus.
OOBsicCHEHHE YCTPOMCTBA M TIPUHITUTIA
JIEUCTBUSI METPOHOMA, YaCOB, Ka4eJIeH,
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MY3bIKAJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3zoBanue IT-texnonornii

pH padboTe ¢ TONOJHUTETbHBIMU
MCTOYHUKAMU MH(GOPMALIMH IO TEME, UX
KPUTHUYECKAN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DeKTpOMarHUTHBIC
KOJIeOaHus

15

Koneb6arenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbHIE KOJICOaHUs

B UJIeaJIbHOM K0J1e0aTeTbHOM KOHTYDE.
®opmyna Tomcona. CBsi3b aMIUTATY/IbI
3apsiia KOHAEHCAaTopa C aMIUTUTYA0U
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.
3aKOH COXpaHEHHUS SHEPTUU

B UJI€aJIbHOM KOJI€0AaTeTbHOM KOHTYDE.
3aTyxarnme eKTPOMarHuTHbIE
KoseOanus. BeiHy)1eHHBIC
AJIEKTPOMArHUTHHIE KOJIeOaHus.
[TepemennsIit TOk. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUTUTYHOE U
NEUCTBYIONIEE 3HAYEHUE CUITbI TOKA U
HaIPSDKEHUS TIPU pa3indHon Gpopme
3aBUCHUMOCTH TIEPEMEHHOIO TOKa

OT BPEMECHH.

CunycounnalbHbI IEPEMEHHBIN TOK.
Pe3ucrop, koHAEHCATOP U KaTylIKa
WHJIYKTUBHOCTH B LIETIH

[IpoBeneHrEe KOCBEHHBIX U3MEPEHUN U
HCCIICIOBAHUS 3aBUCUMOCTEN
(bU3MYEeCKUX BEJIMUMH MIPU U3yUCHUU
AJIEKTPOMArHUTHBIX KOJIEOaHU U 1IeTeit
MEPEMEHHOTO TOKa.

OmnpeneneHre aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpeHUM (PU3NUECKUX BETHYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yuenue ycTpoiicTBa ¥ MpUHLINAIA
nencTBus Tpanchopmaropa.
Hab6nronenue 21eKTpoMarHuTHOTO
pe30HaHca.

N3ydenune ocuumiorpaMm
AJIEKTPOMAarHUTHBIX KOJIEOaHUH.
Peliennie pacu€THbIX 3a/1a4 C IBHO
3aJJaHHOU U HESIBHO 3aJITaHHOU
(hU3UYECKOM MOJIEITBIO

C UCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmy mo Teme «IIMEKTPOMArHUTHBIC
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CHHYCOUJAJILHOIO IEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pezonanc
HaNPSIKCHNUM.

WneanbHblil TpanchopmaTop.
[IpousBoacTBo, nepenaya u
NOTpeOJICHHE DIIEKTPUUECKON SHEPTHH.
DKOJIOTUYECKHUE PUCKU

MIPYA IPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUU B [IOBCEIHEBHOU
KU3ZHU.

TexHuyeckue ycTporucTa u
TE€XHOJIOTMYECKUE MPOLIECCHI:
3JIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
ANEKTpoIepeaad

KOJICOAHHS.

Pemienne kauecTBEHHBIX 3a/1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUM

10 TeMe «DJIEKTPOMarHuTHbIE
KOJICOQHUS.

CpaBHEeHHE MEXaHUUECKUX U
AJIEKTPOMArHUTHBIX KOJICOaHUMH.
OOBsICHEHHE YCTPOMCTBA U IIPUHITUTIA
JEUCTBUS JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOTO TOKA, TUHUM
AJIEKTpoIepeaay.

OnpeneneHue ycioBUi NPUMEHUMOCTH
MOJICIIH HICaILHOI0 KOJe0aTeIbHOTO
KOHTYpa.

AHanu3 U o11eHKa MOCISICTBUI
WCIIOJIb30BaHUS PA3IMYHBIX CIIOCOOOB
MIPOM3BOJICTBA AJIIECKTPOIHEPTUU

C IIO3UIIMH DKOJIOTHYECKOUN
0€301acHOCTH; TPEACTaBICHUM

0 pallMOHAILHOM MPUPOIO0IIOIBE30BAHUN
(B mporecce moArOTOBKKU COOOIIICHHUI,
BBITIOJTHCHUI TPYIITOBBIX MTPOCKTOR)

2.3

Mexannueckue u
BJIEKTPOMArHUTHBIE
BOJTHBI

10

MexaHnyecKre BOJIHBI, YCIIOBUS UX
pacnpoctpanenus. [lonepeunsie u
POAOJIbHBIE BOJIHBL. [leprona, CKOpoCTh
pacnupoCTpaHEHHUs U JJIMHA BOJIHBI.
CBoICTBa MEXaHUYECKUX BOJIH:

HaoOmronenue obpa3oBaHus u
pacrnpoCTpaHEHUS MOTEPEUHBIX

¥ TIPOJIOJIBHBIX BOJIH, OTPAKCHUS U
pesoMIIeHUs, UHTephEPEHLIUN

U TU(PpaKIIU MEXaHUYECKUX BOJIH,
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OTpakeHue, MpeIOMIICHHE,
uHTepepeHIs U AUPPaKIHs.

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Bricota ToHa. TeMOp 3ByKa.
[IIymoBoe 3arpsi3HeHUEe OKpyKarouien
Cpelbl.

DJIEKTPOMATrHUTHBIC BOJIHBI. Y CIIOBUS
U3ITyYEHHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTalus BEKTOpOB

B3, E?, U= B 2NIeKTPOMATHHTHOI BOJIHE.
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH:
OTpaXKECHUE, MPEIIOMIICHHUE,
noJispu3aIys, HHTepdepeHIus u
nudpakmys.

[IIxana 1eKTpOMarHUTHBIX BOJIH.
[IpumeneHne >JeKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHI_[I/IHBI paanoCBA3U U TCIICBUACHU.

Pannonokarus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaroIEn Cpeibl.

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTBI, pajap,
PagoONPUEMHHUK, TEJIEBU30D, AaHTEHHA,
tenedon, CBU-neus, ynprpazBykoBas
JNUAarHOCTUKA B TEXHUKE U MEAULIMHE

aKyCTHYECKOTO PE30HaHCa, CBA3U
TPOMKOCTH 3BYKa U BBICOTBI TOHA

C aMILUTUTYI0M U 4aCTOTOM KOJeOaHUH.
N3ydeHue CBOMCTB yibTpa3ByKa M €ro
MIPUMEHEHUS.

Hccaenosanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAKECHUE,
MPEIIOMIICHUE, TTOJISIPU3aLus,
nudpakiys, “HTepdepeHIus.
OOHapyxeHue nHPpPaKpacHOTo U
yIbTPaduOICTOBOTO U3TyUCHHH.
CpaBHEHHE MEXAaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
OrnpeneneHue ycioBUi NPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOUN BOJTHBI.
Pemenue kauecTBEHHBIX 3aj1a4,
TPeOYIOUIUX TPUMEHEHUS 3HAHUM

1o TeMe «MexaHnuecKue u
AJIEKTPOMArHUTHBIE BOJTHBI.
N3ydenne napamMeTpoB 3BYKOBOU
BOJIHEL.

N3ydeHune pactpocTpaHeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
OObsicCHEHUE YCTPOMCTBA U MPUHIINTIA
JEUCTBUS MY3bIKQJIbHBIX MHCTPYMEHTOB,
pazapa, paauonpuéMHUKA, TEJIEBU30DPA,
aHTeHHsbl, Teaedona, CBU-neun.
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OOBsiICHEHHE YIBTPa3BYKOBOU
JIMAarHOCTHKH B TEXHUKE M MEIUIIMHE.
Hcnons3oBanue IT-Trexnonorui

pH padboTe ¢ TONOJHUTETbHBIMU
HMCTOYHUKAMHU HH(GOPMAIIUU 10 TEME,
VX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHau3 " OlleHKa IMOCIEICTBUN
ITYMOBOTO Y 3JIEKTPOMArHuTHOTO
3arpsA3HEHUS OKPYKaroLIen Cpeibl

C MO3UIUHN YKOJIOTHYECKON
0€3011aCHOCTH; TIPEICTABICHUIN

0 palMoHaILHOM IPUPOAOTIOIH30BAHUN
(B por1iecce Mo ArOTOBKKM COOOIIICHHM,
BBITIOJTHEHUH TPYIIIOBBIX ITPOCKTOB)

2.4

OnTuka

25

[IpsAMonMHEHOE pacpOCTpaHEHNE

CBETa B OJHOPOAHOM cpene. Jlyu cBera.

To4euyHbIl ICTOYHHK CBETA.
OtpaxeHune cBeTa. 3aKOHBI OTPAKECHUS
cera. [Toctpoenune nzodpaxeHuit

B IJ10cKOM 3epkaie. Chepuueckue
3epKaa.

[Ipenomiienue cBeta. 3aKOHBI
npenoMiieHus cBeTa. AOCOMIOTHBIN
MOKa3aTelb MPEJTOMIICHUS.
OTHOCHUTENBHBIN I0KA3aTEb
npesiomieHus. [IoCTOSIHCTBO 4acTOThI

HaoOmronenne onTUYecKux siBICHUH,
MIPOBEJICHNE KOCBEHHBIX U3MEPECHUH,
HUCCJIEIOBAHUS 3aBUCUMOCTEN
(bU3MYECKUX BEJIUYUH U OMBITOB

10 IPOBEPKE MPEJIOKEHHON TUIOTE3BI
MIPY U3YYEHUHU SIBIICHUH MPEJIOMIICHUS
CBETa Ha IPaHMUIIE pa3lielia IByX Cpel,
MIPEJIOMIICHHS CBETAa B COOMpArOIeH 1
pacCenBaroOLIEeH JMH3aX, BOJTHOBBIX
CBOMCTB CBeETa.

HabmtoieHue noyiHoro BHyTPEHHETO
OTPaXEHHUsI, U3YYEHHUE MOJIECIIN

70




denepanbHas padboyas nporpamma | dusuka. 10-11 knaccel (yriayOn€HHBINR YPOBCHB)

CBETa U COOTHOILIECHHE JIJIMH BOJIH
IIPU [IEPEX0/I€ MOHOXPOMATUYECKOTO
CBETA Uepe3 IPaHully paszeiia IByX
ONTHYECKUX CPE.

Xon yyen B mpusme. Jlucnepcus ceera.
CnoxHbIi cocTaB 6enmoro cpeta. L[Ber.
ITonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenpHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaYKECHHUSI.
Cobuparolye U paccenBarOIINUEe JTUH3BI.
Tonkast mnH3a. POKYCHOE PaCCTOSTHUE U
ONTHYECKAsl CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS
TOHKOM c(heprUUeCKOil IMH3BI OT €€
Tr€OMETPUHU U OTHOCUTEIIBHOTO
MOKAa3aTes MPEIOMIICHUSI.

dopMya TOHKOH JIMH3bL. Y BEIMYCHUE,
JABAEMOE JIMH30M.

Xox nyya, TpOoLIEAIEro JUH3Y MO
MPOU3BOJILHBIM YTJIOM K €€ TJIaBHOM
ONTUYECKOM ocH. [TlocTpoenue
U300paKEHUI TOYKH U OTpe3Ka MpsIMOi
B COOMPAIOIINX U PACCEUBAIOIINX
JMH3aX U UX CUCTEMaXx.

Onrtuueckue npubdopsl. Pazperaromnias
CoCOOHOCTH. ['11a3 Kak onTuyeckas
cucrema.

CBETOBOJIA.

[Tomyuenue n300pakeHus B CUCTEME
U3 IJIOCKOTO 3€pKajia U JIMH3BI,

B CUCTEME U3 JIBYX JIUH3.
KoHcTpynpoBaHue TeIeCKOMMYECKUx
CUCTEM.

N3yuyenue nosspusaivu CBeTa,
OTPaXEHHOT'O OT MOBEPXHOCTH
JTUDJICKTPUKA, U3YUCHHE
uHTephEPEHITNH JTa3€PHOTO U3ITyUCHUS
Ha JBYX IICIISX.

[Toy4yeHue ciekTpa Uu3Iy4eHus
CBETOIMOIa TIPU TTOMOIIIU
TU(PaKIIMOHHON PEIIETKH.

Pemenue pacu€THbIX 33124 C SBHO
3aJJaHHOW U HESBHO 33/IaHHOM
(hU3UIECKOM MOJICIIBIO

C HCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
dbopmy o Teme «OnTHKay.

Pemenne kauecTBEeHHBIX 33714,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

1o TeMe «OnTuKay.

[TocTpoenue u pacuét n3o0paxeHuil,
CO37aBaEMbIX IIJIOCKUM 3epKaJIOM,
TOHKOW JIMH30M.

Omnpenenenre ycaoBU MPUMEHUMOCTH
MOJIENIA TOHKOU JTMH3bI; TPAHHMII
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[Ipenens TPUMEHUMOCTH
TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. UnTepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.

VY caoBus HaOMIOAEHUS MAKCUMYMOB U
MUHAMYMOB B UHTEPEPEHITMOHHON
KApTHUHE OT JIBYX KOT€PEHTHBIX
HMCTOYHUKOB. [IpuMephI KilacCHYeCKux
UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuus ceera. udpakunonHas
pemérka. Y cioBue HabIIOAeHUS
[JIABHBIX MAKCUMYMOB MPH MaJICHUH
MOHOXPOMATHYECKOIO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
[Tongapu3zanus cBera.

TexHnueckue yCTporucTBa U
TE€XHOJIOTUYECKHE MPOLIECCHI: OUKH,
JyTia, IepucKomn, goTroarnrmapar,
MHUKPOCKOTI, TPOCKIIMOHHBIN anmnapar,
MPOCBETIECHUE ONTUKH, BOJIOKOHHAS
onTHKa, TU(paKIIMOHHAS PEIIETKA

MPUMEHUMOCTH T€OMETPUIECKON
OTITHKH.

OObsicHeHuEe 0COOEHHOCTEHN MPOTEKAHUS
ONTHYECKUX SBJICHUIA: HHTEp(DEepeHIInH,
T paKkIu, TUCTIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKCHUSI.

OOBbscHEeHNE YCTPONUCTBA M PUHITUTIA
JIEUCTBUS OYKOB, JIYIIBI, IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
IPOEKIIMOHHOTO anmnapara,
TU(PaKIIMOHHON PEIIETKH, BOJIOKOHHOM
OTITHKH.

OOBbsicHEHUE TPOCBETIICHUS ONTHUKH.
PaGoTa B rpynmax mpu o0CyX1eHUN
BOTIPOCOB MEXKIIPEAMETHOTO XapaKkTepa
(manpumep, o Teme «CBETOBBIC
SIBJICHUS B IPUPOJIEY )

Hroro no pazgeny

60

Pa3znen 3. OcHOBBI ClIeIIHAJIBHOM TEOPUH OTHOCUTEIbHOCTH (1aee - CTO)

3.1

OcHOBBI
CIIELIMAIIBHON TEOPUU
OTHOCUTEIBHOCTH

5

I'paHu1bl TPUMEHUMOCTH KJIACCUYECKON
MexaHuKU. [locTynarsl crienuanbHON
TEOPHUH OTHOCUTEIILHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

[IpoBenenre KOCBEHHBIX U3MEPEHUN
UMITYJIbCA M SHEPTUU PETISITUBUCTCKUX
gactull (1o ¢potorpadusiMm TpeKoB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM
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untepBal. [IpeobpazoBanus Jlopenna.
YcnoBre NPUYNHHOCTH.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTH.
3ameyeHue BpEMEHU U COKpaleHUE
JUTHHBI.

DHEpPrusi ¥ UMIYJIbC PEIITUBUCTCKOMN
YaCTHUIBI.

CBs13b Macchl ¢ 3HEPTUEN U UMITYJIECOM
PENATUBUCTCKON YaCTULIBI. DHEPIUS
IIOKOSI.

TexHuyeckue ycTporucTa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
CITyTHUKOBBIE TPUEMHUKH, YCKOPHUTEIN

oJje).

AHanu3 u onucanue QU3NIECKUX
SABJICHUH C UCITOIb30BAHUEM MIOCTYJIATOB
CIIELIMAJIbHON TEOPUU OTHOCUTEIBHOCTH.
OObsicHEeHUE PUHIIUNA IEUCTBUS
CITyTHUKOBBIX MPUEMHHUKOB,
YCKOPUTENIEH 3apSKEHHBIX YaCTHUIL

3apsYKEHHBIX YaCTHUI]

Htoro no pazneny 3)

Pa3nen 4. KBantoBasi pusuka

4.1 Kopnyckymsapro- 15 PaBHOBECHOE TEIIIOBOE U3ITyYEHUE IIpoBeneHre KOCBEHHBIX U3MEPEHHU,
BOJIHOBOM JTyaJIu3M (u31yyeHue abCOJIFOTHO YEPHOTO TENA). | UCCIEIOBAHUS 3aBUCUMOCTEU MEXKIY

3akoH cMmelieHus Buna. ['nnoresa
[L1anka o KBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.
®dotodrddext. OnbiThl A.I'. CToneToBa.
3akonbl hoTodddexra. YpaBHeHUE
OitamreitHa 11 hoTodddexra.
«Kpacnas rpanuna» dhotosrddexra.
JlaBnenue cBeTa (B 4aCTHOCTH,
JaBJICHHE CBETA Ha aOCOFOTHO

(bU3NIECKUMU BEIMYMHAMHU

pu U3yueHuu siBlieHus hotorddekra.
OmnpenencHne aOCONMIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
M3MEPEHUN (PU3HYCCKUX BEIIMYHH.
OrneHka rpaHull MOTPEUTHOCTEM.
Pemienune pacu€THbIX 3a7a4 € SIBHO
3aJITaHHOM U HESIBHO 3a/ITaHHON
(bU3UYECKOM MOJIEITBIO
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MOTJIOHIAIOIIYIO U a0COJIFOTHO
OTPAXKAIOUTYIO IOBEPXHOCTH). OTBITHI
[1.H. JIeGenena.

BonHoBsIe cBOlICTBa YacTUll. BoaHbI
ne bpoius. [Inuna BonHbl Ae bpoiis u
pasMepbl 001aCTH JIOKATU3AIAH
JIBIKYLIEHCS YaCTUIIBI.
KopryckynsipHO-BOJTHOBOU Ayalinu3M.

Judpakuus 3JIeKTPOHOB Ha KpHUCTaJIIaX.

Crneuuduka u3sMepeHuii B MUKPOMHUPE.
CooTHollIeHUsI HEOTIpeAeIEHHOCTEN
I'eitzenOepra.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE TIPOIIECCHI:
CHEKTPOMETP, (HOTOIIEMEHT,
(boTOIATYHK, TYHHEIIbHBI MUKPOCKOII,
COJIHEUHas OaTapesi, CBeTOAUO0/

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBJICHUSD.

Pemienue kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUM

1o TeMe «KBaHTOBBIE SBICHUS.
Ornpenenenue ycaoBUd IPUMEHUMOCTH
KBAaHTOBOM MOJIEJIA CBETA.

AHanu3 KBAaHTOBBIX MPOIIECCOB

C HCMOJIb30BAaHUEM YypaBHEHUS
OlinmTenHa aa Gporoaddekra,
MIPUHITUIIA COOTHOIICHUH
HeonpenenénHoctu I'eiizenOepra.
OOBsicHEHUE IPUHITUIIA ICUCTBUS
CIIeKTpoMeTpa, (poTorIeMEeHTa,
dboToaaTurKa, TYHHEILHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapeu,
CBETOMO/IA.

Hcnonp3oBanue [T-Trexnonorui

IIpH pabOoTE ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMHU HH(GOPMAIIUH 110 TEME,
X KPUTUYECKHAMN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka aroma

OnBITHI IO UCCIIETIOBAHUIO CTPOCHUS
atoma. [lmanerapnast Moenp aToma
Pesepdopna.

[Toctynarsl bopa. U3nydenue n

OrmpenenieHre UIMHBI BOJTHBI J1a3ePHOTO
U3JTyYCHHS.

Habmoienue auHeyaThIX CIEKTPOB.
HccnenoBanue cCriekTpa pa3pekeHHOTO
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norjolieHrue GOTOHOB MPH MEPEX0Ie
aToOMa ¢ OJIHOTO YPOBHSI DHEPTUH

Ha JIPYTOH.

Bunpi cnexktpoB. CriekTp ypoBHEN
SHEPruu aToMa BOJAOPO/IA.
CHoHTaHHOE U BBIHYKJEHHOE
u3JyuyeHue csera. Jlasep.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
CHEKTpaJIbHBIN aHAINU3 (CIEKTPOCKOM),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

aTOMapHOTO BOJIOPO/Ia U U3MEPEHHUE
nocTossHHON PunOepra.

N3yuenue ycTporcTBa U JEUCTBUS
CYETYMKA HOHU3UPYIOITUX YACTHII.
OmnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozenu atoma Peszepdopaa.
OOBsicHEHUE IPUHITUIIA IEUCTBUS
CIIEKTPOCKOTIA, JIa3epa, KBAaHTOBOTO
KOMITbIOTEPA.

AHanu3 KBaHTOBBIX ITPOLIECCOB

Ha OCHOBE MIEPBOr0 1 BTOPOTO
nocTynaToB bopa

4.3

du3uka aTOMHOIO
aapa u
AJIEMEHTAPHBIX
JACTHI]

Hyxnonnas mozens siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe
yucio sapa. M3otomsl.
PamnoaktuBHOCTE. Anbha-pacra.
DNEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnaz. I'amma-usiyyeHue.

3aKOH paJuOAKTUBHOIO pacnaja.
PannoakTuBHBIE H30TOMBI B IPUPOJE.
CBOMCTBAa MOHU3UPYIOLIETO U3ITYYEHUS.
Binsinue pagnoakTHBHOCTH Ha KUBbIE
opranu3mbl. EctrecTBeHHBI QOH
u3iydyenus. /lozumerpus.

DHeprusi CBsA3U HYKJIOHOB B sIJIPE.
Snepusie cuibl. [ledext maccsl sapa.
SnepHble peakuuu. JleneHne u CUHTE3

IIpoBeneHue usmepeHuin
paaroaKTUBHOTO (OoHA

C UCTIOJIb30BaHUEM JIO3UMETPA U
HCCIIEIOBAaHUE TPEKOB YaCTHI]

(o roToBBIM oTOTpadusIM).
N3yuenne moriomneHus OeTa-4acTuIl
ATFOMUHHEM.

Omnpenenenre yCIoOBHN TPUMEHUMOCTH
MOJIEJT aTOMHOTO sIpa.

AHanu3 U ONMcaHue AIEePHBIX PeaKITUi
C UCTIOJIH30BAHUEM TOHSITUN MacCOBOE
YHCJIO U 3apsij siApa, DHEPTHUs CBA3U
Aapa, 3aKOHOB COXpaHEHHUs 3apsja,
MacCOBOTO YHCIIA ¥ SHEPTHUH B SICPHBIX
peaKImsix, 3aKOHa PaTHOAKTHBHOTO
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anep. Snepusie peaktopsl. [IpodieMbl
YIPaBJIAEMOT0 TEPMOSAEPHOTO CUHTES3A.
DKOJIOTUYECKUE ACTIEKThI Pa3BUTHUS
SAIEPHON SHEPTETUKH.

MeTtoabl pETUCTPALIY U UCCIEA0BAHUS
AJIEMEHTAPHBIX YaCTHUL.
DyHIaMEHTAIbHBIE B3AUMOIACHCTBUS.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-TiirooHHas MOJEIb
aZpOHOB.

®u3suka 3a npenenamu CTaHaapTHOU
Mogenu. TémHas marepust U1 TEMHAs
JHEPIHUs.

EnuncTBO hrzmveckoit KapTUHBI MHUpA.
TexHuyeckue yCTpoucTBa 1
TEXHOJIOTUYECKUE ITPOLIECCHI: JO3UMETP,
kamepa BusnbcoHa, iAepHbIA PEaKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6omM0a, MarHUTHO-PE30HAHCHAS
ToMorpadus

pacnaja.

OObsicCHEHUE TTPUHITUTIA JCHCTBUS
JI0O3UMETpa, KaMepbl BunbcoHa,
SJIEPHOTO peakTopa, TEPMOSIEPHOTO
peakTopa, aTOMHOM 60MOBI, MArHUTHO-
PE30HAHCHOM ToMorpaduu.

AHanu3 1 olleHKa BIUSHUS
PaIMOAKTUBHOCTH Ha KUBHIC
OpTaHU3MBblI, a TAKKE TTOCICACTBUN
Pa3BUTHUS SACPHOU SHEPTETUKHI

C MO3UIMHN KOJOTHUECKON
0€301acCHOCTH; TPEACTaBICHUM

0 PaIMOHAIBFHOM IIPUPOJIOTIOIB30BAHUHT
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHCHUS TPYIIIIOBBIX MPOCKTORB)

Hroro no pazgeny

25

Paznen 5. DjieMeHTBHI aCTPOH

OMHHM U aACTPOPU3UKH

5.1

DNeMEHThI
aCTPOHOMUHU U
acTpou3uKu

12

DTarbl pa3BUTHS ACTPOHOMUM.
[IpukitaHOE 1 MUPOBO33PEHUECKOE
3HaueHUe aCTPOHOMUU. [ [pUMEeHNMOCTH
3aKOHOB (DUBHKH I OOBSICHEHUS

Habmonenue 38€3aH0r0 HEba
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
IIPUIIOKEHUH IS ONPEETICHUS
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MPUPOJIbI KOCMUYECKUX OOBEKTOB.
MeTtoabl aCTpOHOMHYECKUX
uccinenoBanuii. CoBpeMEHHbIE
ONTUYECKUE TEJIECKOIIBI,
PaANOTENECKOIbI, BHEATMOChepHas
ACTPOHOMMUSL.

Bun 3Bé3nnoro He6a. Co3Be3aus, apKue
3BE3/1bl, IIJIAHETHI, UX BUAUMOE
JIBUKEHUE.

CoiiHeuHas cucrema.

Counnne. CoslHEUHAs AKTUBHOCTb.
Hctounuk sneprum CoiiHia 1 3BE37.
3BE3/1bl, NX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIEeKTpaJIbHBIN KJIacc —
CBETHUMOCTbB». 3BE3/IbI TTIABHOM
MOCJIEI0BaTEIbHOCTH. 3aBUCUMOCTD
«Macca— CBETUMOCTb» JJIs1 3BE3]T
TJIAaBHOM MOCJEI0BATENIbHOCTH.
BuyTpeHHee ctpoeHue 3BE3.
CoBpeMeHHbIE MTPEACTABICHHUS

0 MPOUCXOXKIACHUU U 3BOJIIOLINKU CoTHIIA
U 3BE3]1. DTambl )KU3HU 3BE3I.
Muineunsin [lyts — Hama I"anakTuka.
[Tonoxenue u nmwxenne CoirHia

B [ 'anaktuke. TUIbl TalakTUK.
Paguoramaktuku u kBazapel. YépHbie
JBIPBI B SiIpax rajlakTUK.

MOJIOKEHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3aus CeBEpHOro NoJyImapus 1
APKUE 3BE3BL.

Habmtonenue B reneckon JIyHsl, IIaHeT,
TYMAHHOCTEW U 3BE3HBIX CKOTUICHUM.
VYyactue B JUCKYCCHH O POJIU
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MHPA, B IPAKTUYECKOU AEATEIBHOCTH
YEJI0BEKA U TAJIbHEUIIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHH.

[TonroroBka cooO1IeHUN 0 METOIaX
ITOJTYYEHHUSI HAYYHBIX ACTPOHOMUYECKUX
3HAHUU, OTKPBITUSAX B COBPEMEHHOM
ACTPOHOMUU.

[IprMeHeHnEe OCHOBOMIOJIATAFOIINX
ACTPOHOMMYECKUX ITOHSATHUN, 3aKOHOB U
TEOpUH AJIs aHAJIU3a U OOBSCHEHUS
(bu3HYECKUX MPOLECCOB, MPOUCXOASIIINX
B 3BE€3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXTAIIAKTUYECKOU CpeE, ABUKECHUS
HEOECHBIX TeJ, IBOJIIOLIMU 3BE3] U
Bcenennon
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Bcenennas. Paciiupenne BeeneHHon.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe
W3JIyYECHHE.

MacmrabHas cTpykTypa BeeneHHo.
MeraranakTuka.

Hepeménnsie npo6iieMbl aCTpOHOMUUT

Htoro no pazneny 12

Pa3nes 6. @®u3nyeckuii NPAKTHKYM

6.1 PusndecKkuit 16 Crioco0bl u3MepeHus PU3nIecKux [TpoBeneHne KOCBEHHBIX U3MEPEHUI,
MPAKTUKYM BEJIMYMH C UCMOJIb30BAaHUEM HCCJIEIOBAHUM 3aBUCUMOCTEN
aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIIMYMH, IPOBEPKA
U3MEPUTETBHBIX TPUOOPOB U MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP
KOMIBIOTEPHBIX JATYNKOBBIX CUCTEM. u3 paboT, ONMMCAHHBIX B TEMATHYECKHUX
AOCOIOTHBIE U OTHOCUTEILHBIE pazzienax « Y Y4eHU4eCKUi SKCIIePUMEHT,
HOTPELIHOCTH U3MEPEHUN (PU3UUECKUX | TabopaTopHbIe pabOThI, TPAKTUKYM) )
BesiMurH. OlIeHKa TpaHull
MIOTPENTHOCTEN
Htoro no pazneiny 16
Paznen 7. O6o0maroiee noBTropeHme
7.1 Cucremaruzanus u 15 O06o001IeHne U cucTeMaTH3aIUS YyacTue B AUCKYCCUH O posik (PU3UKU U
00001IeHNEe coJiep KaHUs pa3aesioB Kypca aCTPOHOMUH B PA3IMYHBIX cepax
MIPEIMETHOTO «Mexanukay, «MonexkynspHas Gu3nka | ASSITEIbHOCTU YeJIOBEKa.
COZCPIKaHUs U OIIbITA Y TEPMOJIUHAMUKAY, [ToaroToBka cooOuIeHUH 0 MecTe
NESITeNIbHOCTH, «InexTpoauHaMukay, «Konedanus u buznyecKoil KapTUHBI MUpA B Py
npUOOPETEHHOTO BOJIHBI», «OCHOBBI CIIEIIUAIBHOM TEOPUHN | COBPEMEHHBIX IIPEJICTaBICHUN
IpU U3YYEHUU Kypca OTHOCHUTENIbHOCTHY, «KBaHTOBas O MPUPOJIE.
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¢buszukm 10-11
KJIaCCOB

busnkay, « ANeMEeHTbl ACTPOHOMUHU U
acTpOU3UKI.

Ponb ¢puzuku u actpoHomMun

B 9KOHOMUYECKOW, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATUYECKOU cepax
NEATEIIbHOCTH Y€JI0OBEKA, POJIb U MECTO
(PM3HKU U aCTPOHOMHUH B COBPEMEHHOM
HAy4YHOHM KapTUHE MUpPA, 3HAUCHHE
ONMCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENIBHOMN U TPOrHOCTUYECKON
byHKIMN PU3ndecKoil TeoOpuu, pob
(¢u3nueckoil Teopur B POpMUPOBAHUU
MPEICTaBICHU O PU3NUYECKON KapTHHE
MHUpa, MECTO (PU3UUECKON KapTHUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTAaBICHUI
O MPUPOE

BrinonHneHnne yueOHbIX 3aJJaHUMA,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH U 3aKOHOB Kypca ¢puzuku 10—
11 xnaccoB

Hroro no pazaeny 15
PesepBHoe Bpemst 10
OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOT'PAMME
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