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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE CpeaHero oOuero oopasoBaHus pazpadboTaHa
Ha OCHOBE TOJOXEHHM M TpeOOoBaHUU K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHO nporpammel, npeactaBieHHbIXx B OI'OC COO, a takxke ¢ yuéToM
denepanbHoil paboueil mnporpamMmbl BocnuTaHuss u  KoHuenuuu mnpenopaBaHus
yueOHoro mnpeamera «®dusuka» B o00pazoBarenbHbIX oOpranuzanusax Poccuiickoit
denepanuu, pean3yolUX OCHOBHbIE 00pa30BaTEIbHbIE IPOTrPAMMBI.

[Iporpamma mno ¢usuke ompeaenser 00sA3aTeIbHOE MPEIMETHOE COJEpKaHUE,
YCTAaHABIIMBAET PEKOMEHAYEMYIO ITOCJIENOBATENBHOCTh H3YYEHHS TEM M PA3IEIOB
y4eOHOro npeaMeTra ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
yu4e0HOro mpoliecca, BO3pPACTHBIX oOcoOeHHocTe oOyuaromuxcs. I[Iporpamma 1o
¢usuke naér mpelncTaBleHUE O UENSIX, COJEpKaHHH, OOIleld CTpaTeruu OOydeHus,
BOCIUTAHUS U Pa3BUTUA 00ydaroUIMxcsl cpeAcTBaMu yuebHoro npeamera «dusuka» Ha
yriay0iaEéHHOM YpOBHE.

N3yuyenue kypca Qu3uku yriayOJaE€HHOTO YpOBHS MO3BOJISIET PEaM30BaTh 3a/1auu
npodeccuoHaIbHOM OpUEHTAIlMU, HAMPaBJICHO HA CO3[aHWE YCIOBUU JIJISl MPOSIBICHUS
CBOMX HWHTEJUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEHM Ka)kabIM O00yJarouumcs,
KOTOphIE  HEOOXOAUMBI  JJIsi  TMPOJOJDKEHUs  0Opa3oBaHHMs B OpraHU3alUsIX
npodeccuoHaIbHOTO  O0pa3oBaHUsA IO  PA3IMYHBIM  (PUBUKO-TEXHUYECKUM U
WHKEHEPHBIM CIEHHUATBHOCTSIM.

B mporpamme mo (usuke OnpeaensroTcs IUIAHUPYEMBbIE pe3yIbTaThl OCBOCHUS
Kypca GU3MKK Ha YpPOBHE CpeAaHero ooOmiero oOpa3oBaHUsA: JIMYHOCTHBIE,
MeTaIrpeIMETHEIE, IPEAMETHBIE (Ha yrayonéHHOM YPOBHE). Hayuno-
METOJOJIOTHYECKOH OCHOBOW JUIS  pa3pabOoTKu TpeOOBaHWUN K  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM 00y4aroIMuXCsl, OCBOMBIIUX MPOTPAMMY
mo ¢u3MKEe Ha YpOBHE CpPEIHEro O0O0IIero oOpa3oBaHMs Ha YIrIyOJIEHHOM YpOBHE,
SABJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN OAXO/.

[Iporpamma no (u3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHHs Kypca (pU3MKK Ha YriyOJEHHOM YpPOBHE, B
TOM YHCJIe IPEIMETHBIE PE3YIbTATHI 10 TOAaM O00yUYeHHUS,;

coziepkanue yueOHoro npeamera «dusukay mo rogaMm oOyueHusl.

[Iporpamma 1o ¢u3NKEe WMeEeT TMPUMEPHBIA XapakTep HW MOXKET OBITh
MCIOJIb30BaHa YUUTEIAMU (PU3UKH JIJIS1 COCTABJICHUS CBOMX PabO4HX MPOrpamm.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO HMHMIIMATUBY YUHUTEIEH U
IIPEIOCTABISET BO3MOXKHOCTHU JJI PEAIM3aLUU PA3IMYHbIX METOJIMUYECKUX MOAXO/I0B K
NpenojaBaHuio0  (U3MKM Ha YrayOJNEHHOM YpPOBHE TMPH YCIOBHUU COXpPaHEHUS
00s3aTeIbHON YacTH COAEPKAaHUA Kypca.

®du3rKa Kak HayKa O HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KaU€CTBE
y4eOHOro npeaMeTra B IIKOJIE, BHOCHT CYLIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHHMHA 00



okpyxatomeM wmupe. [lkonbHbld Kypc (U3UKH — CHCTEeMOOOpPA3yIOMUi IS
€CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIeXKAT B
OCHOBE IIPOILIECCOB M SBJICHHM, H3ydyaeMblX XHUMHEH, Ouosorueit, Quznyeckou
reorpagueil U actpoHomuel. Mcnonb30BaHre M aKTUBHOE NPUMEHEHHE (DU3UYECKHX
3HAHMM ONpEeNeNnuyIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HbIX TEXHOJOTUMH B
cdepe PHepreTuky, TPaHCIOpPTa, OCBOCHHSI KOCMOCA, MOJTYYEHUS] HOBBIX MAaTEpPUAJIOB C
3a/laHHbIMU cBOMcTBaMHU. M3ydenue (pu3uku BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MHpa oOydaromerocsi, B (OpMHUpPOBAHUE YMEHUU
OPUMEHSTh HAYYHBIM METO/ MO3HAHUS TIPU BBIIIOJHEHUHU UMH YY€OHBIX UCCIEIOBAHUIM.

B ocHOBY kypca ¢pu3uku Ha ypoBHE CpeHEro 001Iero 00pa3oBaHus MOJ0XKEH Pl
U7EN, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK MPUHIUIIBI €T0 TOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIIACCHUECKOM, TaK U COBPEMEHHOU (U3HKH.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HEW Marepuan Kypca (Qu3uku
0o0BeIMHEH BOKPYT ¢u3nueckux Teopuil. Benymum B kypce siBisieTcss popmupoBaHue
IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpPUH, BEILIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanuzaius NOpeAnojaracT MCIOJb30BaHHUE
TYMaHUTApHOTO MOTEHIMaIa (U3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (HU3UKU
C pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTHYECKUMU MTPoOIeMaMHu.

Hoea npuknaounon nanpasenennocmu. Kypc ¢uzuku yriyOojl€HHOTO YpOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKMM KPYTOM TEXHHYECKUX W TEXHOJIOTHYECKUX
MPWIOKEHUW U3YYECHHBIX TEOPUW M 3aKOHOB. IIpyu 3TOM paccMarpuBarOTCA HA YPOBHE
oOIIUX MPEACTABICHUI U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea rkonozuzayuu  peanuszyercs TIOCPEICTBOM  BBEACHUS  BJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX JKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIC
CBS3aHBl C pPa3BUTHEM TEXHUKM W TEXHOJOTHH, a TakkKe OOCYXIeHHUs MpodieM
palMoOHAIBHOTIO IPUPOIONIOIB30BaHMS M 3KOJIOTHUYECKON 0€30MaCHOCTH.

OcBoeHue cojepKaHUsl MPOrpaMMbl MO (PU3UKE TOJKHO OBITh MOCTPOCHO Ha
NPUHLUIIAX CHUCTEMHO-AESATENIbHOCTHOIO moxaxona. Jis ¢usuku peanuzanus 3THX
NPUHLUIIOB Oa3upyeTcsl Ha HCIHOJIB30BAaHUU CAaMOCTOSITEIBHOTO SKCIEPUMEHTa Kak
MTOCTOSTHHO JICHCTBYIOMIEro (hakTopa y4eOHOTOo Iporiecca.

JUtst yrmyOn€HHOro ypoBHS — 3TO CHUCTEMA CaMOCTOATEIBHOIO YUYEHHYECKOIO
AKCIIEPUMEHTA, BKJIIOYAIOMIETO (POHTAIbHBIE YYEHHYECKHE OIBITHl MpPU H3YYEHUU
HOBOIO MaTepuasa, JjabopaTopHble paboThl W paboThl mpakTukyma. [lpu sToMm
BO3MOKHBI JIBa croco0a peanu3anuu (U3NYecKoro npakTukyma. B mepBom cimyuae
MPaKTUKyM MpoBoAuTcs 1160 B KoH1Ee 10 u 11 kimaccos, 1100 mocie nepBoro u BTOPOro
MOJIYTOAMI B KaXXJOM M3 3THUX KiaccoB. BTopoil cmocod — 310 uHTerpauus padbot
MpaKTUKyMa B CUCTEMY JIaDOPATOPHBIX padoT,



KOTOpbIE MPOBOASTCS B MpoOIEecce M3yueHus paszaena (temsl). [Ipu stom nmoa padbotamu
MPaKTUKyMa MOHMMAETCS] CAMOCTOSITEIbHOE HCCJEI0BAHHE, KOTOPOE MPOBOIAUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/1a O€3 MOIIAaroBO MHCTPYKIUH.

B nporpamme no ¢u3Mke cucreMa YYEHHYECKOTO SKCHEPUMEHTA, JIa0OpaTOPHBIX
paboT W MpaKTHKyMa NpEJCTaBleHAa €IUHBIM TEepeuHeM. BBIOOp TeMaTHKH ISl ATHX
BUJIOB  YYCHHUYECKHX  MPAKTHYECKHX  pabOT  OCYIIECTBISACTCS  YYaCTHUKAMHM
00pa30oBaTeIbHOrO MPOIECCa UCXOMSl U3 OCOOCHHOCTEN MOYPOYHOro IUIAHUPOBAHUS U
ocHallleHus kabunera ¢usuku. [Ipu sTom obecneunBaeTcsi OBIaJEHUE O0YyUaIOIIUMUCS
YMCHHUSAMU MPOBOJIHUTH MPSIMbIC U KOCBEHHBIC U3MEPEHUS, HCCIICIOBAaHUS 3aBUCUMOCTEH
(Gu3HUECKHX BETUYUH M TIOCTAHOBKY OIBITOB TIO MPOBEPKE MPE/IJIOKESHHBIX THITOTE3.

Bonbiioe BHUMaHKE YACITSICTCS PEIICHUIO pacu€THBIX U KaueCTBEHHBIX 3aaa4. [Ipu
ATOM ISl PACUETHBIX 3a/1a4 MIPHOPHUTETOM SIBJISIIOTCS 33J]a4d C SIBHO 33J]aAHHON U HESBHO
3aJJaHHOW (PU3UYECKONW MOJENbI0, TO3BOJIAIONINE MPUMEHITh W3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiesia Kypca, TaK U HHTErpupys NpUMeHEeHUEe 3HaHUN
U3 pasHbIX pas3fenoB. s xayecTBEHHBIX 3a/lady NMPUOPUTETOM SIBISIOTCS 3aJaHUsl Ha
0o0BsICHEHUE/TIpE/ICKa3aHue TMPOTEKaHUs (U3MUYECKUX SBICHMM U TPOLECCOB B
OKpyXarolen >Ku3Hu, Tpedyrompe BbhIOOpa (u3MYecKoil Mojenu s CUTyaluu
NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusMu OI'OC COO k MarepualibHO-TEXHUUYECKOMY
o0ecreueHuIo y4eOHOro mporecca Kypc (U3MKKA yriayOJE€HHOTO YpOBHS Ha ypOBHE
cpenHero ooOmiero 00pa3oBaHMSI JOJDKEH H3Y4dyaThCid B YCJIOBHUSX IPEIMETHOIO
kabunera. B kabOuHere (U3UMKM JOHKHO OBITH HEOOXOAMMOE J1labopaTopHOE
o0opyAOBaHUE ISl BBITIOJIHEHUS YKA3aHHBIX B MpOrpaMme Mo (pu3mke y4eHWYECKHX
OTBITOB, J1aOOPATOPHBIX PabOT M PabOT MPAaKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE
obopytoBaHUE.

JlemoHCTpanmoHHOEe 000pyA0BaHUE (POPMUPYETCS] B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHOW JTOCTATOYHOCTH M OOECMEYMBAET TIOCTAHOBKY TIEPEYUCICHHBIX B
nporpaMMme Mo (U3UKE KITIOYEBBIX JEMOHCTpAIMil ISl KCCICAOBAHMS H3y4aeMbIX
SIBJICHUN M TPOIIECCOB, IMITUPUYECKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKHUX
MIPUMEHECHUM.

JlaGopatopHoe oOoOpyJoBaHWE IS YYCHHYECKUX  MPAKTUYECKUX  padboT
dbopMupyeTcst B BUJIe TEMATHIECKUX KOMILJIEKTOB U 00ECIIEYMBACTCS B pacy€Te OJHOTO
KOMILJIEKTa Ha JBYX oOOydarommxcs. TemaTHdeckue KOMIUIEKTHI J1abopaTOPHOTO
o0OpyZOBaHUS JOJKHBI OBITh TOCTPOSHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHUU
AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM
B BHJIe IU(POBBIX JTAOOPATOPHH.

OCHOBHBIMH TIETISIMH U3y4YeHUST (HU3UKU B 00IIIEM 00pa30BAHUM SIBIISIOTCS

e (opmupoBaHHe WHTEpeca W CTPEMJICHHsI OOYYaIOMUXCS K HAYYHOMY H3YUYCHUIO

MIPUPOBI, PA3BUTHE UX WHTEIUICKTYAJBHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;



® pa3BUTHUE TMPEJCTABICHUI O HAYYHOM METOJe TMO3HaHUS U (OpPMUPOBAHUE
HCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (QopMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3yJibTaTa HW3YyYEHHS OCHOB
CTpPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKY;

e (QopMHupoBaHNE YMEHHUN OOBACHATH SIBJICHUSI C HCIOJIb30BaHUEM (HU3UUECKHUX
3HAaHUMW U HAYYHBIX JIOKA3aTEIIbCTB;

e (QopMmupoBaHHE TpeACTaBICHUN O poau GUBUKH JJISE  Pa3BUTHS  JIPYTHX
€CTEeCTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

® pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oyayuiedl mnpodeccuoHanbHOM
NeSATeNIbHOCTH, CBSI3aHHBIX C (DM3UKOM, MOATOTOBKA K JajbHEHIIeMy 00y4EeHUIO B
9TOM HaIlpaBJICHHH.

e JlocTikeHue STUX ILenell oOecrneynBaeTcs pELICHUEM CIEAYIIUX 3aaad B
npolecce u3y4eHus Kypca pU3MKu Ha yYpOBHE CPETHEro 00111ero 00pa3oBaHus:

® MpPUOOPETECHUE CHUCTEMbI 3HAHUM 00 OOmMMX (PUHMYIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIIOYas  MEXaHWKY,  MOJIEKYJSIpHYIO  (H3HUKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPOU3UKH;

e (QopMHpOBaHHE YMEHHH MNPUMEHITh TEOPETUUECKHE 3HAHMS JJIs1 OOBICHEHUS
bu3uYeCKUX SBJICHUN B MPUPOJAE W JJIsl MPUHATUS TPAKTUYECKUX DPEIICHUN B
MOBCETHEBHOM JKU3HU;

® OCBOEGHHME CIOCOOOB PEIICHMs PA3TMUHBIX 3a7a4 C SIBHO 3aJlaHHON (DU3MUecKoit
MOJIENIbIO, 3aJ]a4, TOJPa3yMEBAIOIINX CAMOCTOATENBHOE CO3[aHne (PU3UUECKON
MOJIENIM, aJIeKBaTHOW YCIOBUSM 3aJayd, B TOM 4YHUCJE 3aJlad WHXKEHEPHOTO
XapakTepa;

® TMOHMMaHUE (PU3UYECKUX OCHOB U MPHUHIUIIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTMYECKUX MPOIIECCOB, X BIUSHUSA HA OKPY>KAIOIIYIO CPENY;

® OBJAJICHHE METOJAAaMHU CaMOCTOSTEIBHOTO IUIAHMPOBAHUS W  IPOBEICHUS
¢u3nUecKnX OKCIEPUMEHTOB, aHalW3a W HWHTEpHIpeTanuu uHOOpMaImy,
OnpeiesIeHHs] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

® CO3[JaHME YCIOBUM JUISI pa3BUTUA YMEHUU IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOM JESITEIBHOCTH;

e pasBuTHE WHTEpeca K chepam mpodecCHOHANBHOU NESITEIbHOCTH, CBSI3aHHOW C
buU3HKOA.

B cootBerctBuu ¢ TpedboBanuamu @I'OC COO yrinyOnéHHbIN ypOBEHb U3yUYEHUS
yaeOHoro npeamera «Pu3nkay Ha YpOBHE CpeIHEro o01ero oopa3oBaHus BRIOUPAECTCS
OOyYaroMUMHUCS, TUIAHUPYIOMIMMH TMPOJOHKEHHE 00pa30oBaHUS MO CHEUATBLHOCTIM
(M3UKO-TEXHUICCKOTO TPODHIIS.

Ha wusyuenue ¢usuku (yrinyOnEHHBIM ypOBEHb) Ha YpPOBHE CpPEIHEr0 OOUIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B Heneno), B 11
kiacce — 170 gacos (5 yacoB B HeleI0).



[lpenmaraemeiii B mporpamMme 1o (U3MKE TMepedyeHb JabopaTOpHBIX U
NPaKTHUYECKUX paboT sBISETCS PEKOMEHOBAaHHBIM, Yy4YUTENlb JelaeT  BBIOOp
OpOBeJCHHsS JIaOOpAaTOPHBIX pabOT W  OMNBITOB C YY€TOM  MHIWBHUIYaITBHBIX
0COOEHHOCTEH 00yYaroIUXCsl.



COIAEPKXAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. HayuHblii MeTOJ NO3HAHUSA NPUPO/BI.

®du3nka — (QyHIaMeHTaJdbHas Hayka o npupojae. HayuHblii mMeTon mo3HaHus U
METO/IbI KCCJICIOBAHUS (DU3NUYECKUX SIBICHUM.

OKCIepUMEHT M TeOopusi B Ipollecce IMo3HaHWs mnpupoasl. Halmonenue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl  u3MepeHuss (PU3MYECKUX BEJIMYMH (aHAJIOrOBble U HUGPPOBBIC
U3MEPUTENILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKOBBIE CUCTEMBI).

[TorpemHocTu u3mMepeHuit Pu3nvecKux BeTUYrH (a0COIOTHAS U OTHOCUTEIIbHAS ).
MopaenupoBanue (PU3MUECKUX SBJICHUNW U TPOIIECCOB (MaTepuaabHasl TOYKA,
aOCOJIFOTHO TBEPAOE TEJIO, WUJIealIbHAsl KUJAKOCTh, WCabHBIN a3, TOYCUYHBIM 3apsin).

I'unoresza. ®u3nyecKuii 3aK0H, TPaHULIBI €r0 TpUuMeHUMOocTU. Dusnyeckas Teopus.

Ponb 1 MmecTo ¢usuku B popMUPOBaHUN COBPEMEHHOM HAYYHOU KapTHUHBI MUpPA, B
MPAKTUYECKOU AEATEIIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomasi, nPAKMUKYM.

N3Mepenune cuiibl TOKa M HANPSHKEHUS B IEMU MOCTOSHHOIO TOKA IMPHU MOMOIIU
AHAJIOTOBBIX W MU(PPOBBIX U3MEPUTETBHBIX IPHUOOPOB.

3HaKOMCTBO ¢ UGpoBOH Jaboparopueit o dusuke. [Ipumepsr n3mMepeHus
(bU3UYECKUX BEIUUMH MPU TTOMOIITU KOMITHIOTEPHBIX IATYNKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBukeHUE. OTHOCHUTEIIBHOCTh MEXAaHWYECKOrO  JIBHIKCHHSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a7a9M MEXaHUKH.

Paauyc-BekTop MarepuaibHOW TOUYKH, €T0 MPOCKIMU Ha OCH CUCTEMbI KOOPIMHAT.
Tpaekropus.

Ilepemernienre, CKOpPOCTh (CpenHsiE CKOPOCTb, MTIHOBEHHAas CKOpPOCTh) H
YCKOpPEHHE MAaTEpUaIbHOM TOYKHM, KX IPOCKIWH HA OCH CHUCTEMBl KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUYKEHHE. 3aBUCUMOCTH
KOOpPAMHAT, CKOPOCTH, YCKOPEHHS M NYyTH MATEPUAIBbHOW TOYKM OT BPEMEHU H MX
rpaduxu.

CBoOogHoe TMmajeHWe. YCKOpEeHHE CBOOOJHOrO majacHus. J[BrkeHuWe Tena,
OpOIIEHHOTO TOJ] yrioM K TOPU30HTY. 3aBUCUMOCTh KOOPJWHAT, CKOPOCTH U
YCKOpPEHHUS MaTepUaIbHON TOUYKU OT BPEMEHHU U UX TpauKH.

KpuBosmueitnoe nBwxkeHue. [[BMKEHHME MaTepHaIbHOM TOYKH IO OKPYXHOCTH.
VYrioBas u nuHelHas cKkopocTh. [lepuon u yactora oOpaiieHus. LleHTpocTpeMHUTENbHOE



(HOpMaJibHOE), KacaTeIbHOE (TaHT€HIIMATIBLHOE) U MTOJIHOE YCKOPEHHE MaTepUaIbHON
TOYKH.

TexHuueckne yCTpoWCTBA U TEXHOJOTMUYECKUE MPOLECCHI: CIIUIAOMETP, ABUKECHUE
CHapSI0B, IICMHbIE, IECTEPEHYATHIC U pEeMEHHBIE Mepe/iaun, CKOPOCTHBIE JTUQTHI.

Jemoncmpayuu.

Mogenb cuCTEMBI OTCYETA, WIUIIOCTPALdSl KUHEMATHYECKUX XapaKTEPUCTUK
JIBKEHUS.

CrniocoObl HcclieTIOBaHUS ABUKEHHM.

NnmrocTpanus mpeaeabHoro nepexoia u u3MEepeHue MTrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIL30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/yXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenune nBmkeHHWs Tena, OpPOIIEHHOrO TOA YIJIOM K TOPHU30HTY U
TOPU30HTAIIBHO.

Hanpagnenue ckopocT Ipu ABUKEHUHU 10 OKPY>KHOCTH.

[IpeobpazoBaHuEe YIIIOBOM CKOPOCTH B PEIAYKTOPE.

CpaBHeHME MyTel, TPACKTOPUNA, CKOPOCTEN JIBMXKEHHUSI OJHOTO U TOTO K€ Tela B
pPa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKkmukKym.

N3yueHne HEpaBHOMEPHOTO JABUKEHUA C LEIbIO ONPEAECICHUS MIHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHusl NpH NPSIMOJIUHEMHOM pPaBHOYCKOPEHHOM JBUXEHUU 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHY ITYTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JBUKEHHH.

N3mepenne yckopeHus CBOOOJHOTO TMajeHusi (PEKOMEHIO0BAaHO HCIOJIb30BaHUE
1udpoBoi 1abopaTopun).

N3yuyenue nBukeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO. [IpoBepka rumoressl o
NPAMOM MPONOPIHOHATBHON 3aBUCUMOCTH MEXIY MAJTBHOCTBIO IMOJIETA M HAYAJIBHOU
CKOPOCTBIO Tena.

N3ydeHune IBUXEHHUS Tena M0 OKPYKHOCTH C MOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa OOpaIIeHnsi KOHWYECKOT0 MasiTHUKA OT €Tro
apaMeTpoB.

Tema 2. /lunamuxa.

IlepBriit 3akoH Hprorona. HMuepumaneHble cuctemsl orcuéta. [IpuHnun
oTHocuTenbHOoCTH ["anuies. HeuHepuuanbHble cHUCTEMBI OTcu€Ta (OmpenesieHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUI CyNeprno3uiuy CHll.

Bropoii 3akoH HproToOHA 111 MaTepuaibHON TOUYKH.

Tpertuii 3akoH HprOTOHA [17I1 MaT€pUAIBHBIX TOYEK.



3aKOH BCEMHUPHOTO TATOTCHUSI. DKBUBAJICHTHOCTh T'PABUTALIMOHHOW W HHEPTHOM
MaccChl.

Cuna TskecTU. 3aBUCUMOCTH YCKOPEHHsSI CBOOOJHOTO MajJeHUs OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUTAHETHI U OT reorpaduyeckod mupoThl. J[BuxKeHHE HEOECHBIX Tel U
UX cyTHUKOB. 3akoHbl Kerepa. IlepBas kocMuyeckass CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocss ¢ yCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuiia TpEHUs CKOJBXKEHHUS W CUJIa TPEHUS IOKOS.
Koadppunment tpenus. Cuna CONPOTUBICHUS MPU ABUKEHUU TeJla B KUJIKOCTU WIH
rase, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUXKEHUSI.

Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.

TexHudeckue yCTpOWCTBA W TEXHOJOTHUYECKHE TMPOIECCHI:  TMOIIIUITHUKH,
JIBU>KEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HaGmonenue nBrkeHUs Ted B MHEPIIUATBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCUETA.

[TpuHIUIT OTHOCUTETHLHOCTH.

Kauenue nByx UIMHIPOB WU MIAPOB PA3HOM MACChl C OJITUHAKOBBIM YCKOPEHHEM
OTHOCHUTEIHHO HEMHEPIIUATBLHOM CUCTEMBI OTCUETA.

CpaBHEHUE paBHOJEUCTBYIOLIEH MPUJIOKEHHBIX K TEIY CHII C IPOU3BEICHHUEM
Macchl Tejla Ha €ro YCKOPEHUE B MHEPIIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepenue Macc no B3anMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOBEME U MAJICHUU.

LleHTpOoOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomeol, npaKmukKym.

N3mepenne paBHOACHCTBYIONMICH CHJI TIPH JIBM)KCHUH OpycKa IO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3ABUCUMOCTHA BPEMEHH IBUKEHUS OpyCKa MO0 HAKIIOHHOMN
IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B TMPYXKUHE U
PE3MHOBOM 00pasIie, OT ux jJaehopMaIiy.

N3yueHne NBUXKEHUS CUCTEMbI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON depe3
NErKkuii OJIOK.

Nsmepenne xkod(duimenta TpeHUs IO BEIWYUHE YTrioBoro koddduimenta
3aBucuMocTH Frp(N).

UccnenoBanue ABUKEHHSI OpycKa MO HAKJIOHHOM IJIOCKOCTHU C MEPEMEHHBIM
KO3(ppULIUEHTOM TpEHHUSI.



N3ydeHnne nBUKEHUA Ipy3a Ha BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomtotHo TBEpAoe Teno. llocTtymarenbHoe U BpallaTeIbHOE — JIBUKEHUE
TBEPAOTO Tena. MOMEHT CHIIBI OTHOCUTENIBHO Ocu BpauieHusd. [lmeuo cumnel. CnoxkeHne
CUJI, IIPUIIOKEHHBIX K TBEPAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECUS TBEPIOIO TENA.

YcroituuBoe, HEyCTOMUMBOE, O€3pa3InyHOE paBHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI:  KPOHIUTEHH,
CTPOUTEIBHBIN KpaH, pelI€TyaTble KOHCTPYKIMH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBeCus.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanue ycnoBUid paBHOBECUS TBEPIOTO TEJIA, UMEIOLIEr0 OCh BPAILICHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U pacy€T CUII yIPYTOCTH.

N3ydyenne ycTOMUNBOCTH TBEPAOTO TEJIA, UMEIOLIETO IUIOIIA/b OIOPHI.

Tema 4. 3akonwl coxpanenusa é mexanuxe.

NmMnynbc MatepualibHON TOUKH, CUCTEMBI MaTepUaNIbHBIX ToYeK. LleHTp macc
CHUCTEMbI MaTepHUaJIbHbIX TOUEK. Teopema 0 ABUKEHUU LIEHTpA Macc.

NMnynbsc CUIIbl 1 UI3MEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

MoMeHT wuMmyiibca MaTepUaIbHOM TOYKHU. lIpeacraBienue o0 COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX IMOJISX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM mepemenieHud. [ 'paduyeckoe
npecTaBieHue paboThl CUJIBL.

MoIHOCTh CUJIBI.

Kunernueckass »Hepruss MarepuaabHOW TOYKHA. TeopemMa 00 HW3MEHEHUHU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHOM TOYKH.

[loreHnmanbHble W HENOTEHUMANIbHbIE Ccwibl. [loTeHnuanbHass  dHEprus.
[loTennmanbHast sHeprus ymnpyro nepopmupoBaHHOW mnpyx uHBL [loTeHnManbHas
SHEprus Teia B OAHOPOJHOM IpaBUTAMOHHOM Itone. [loTeHuunanbHas 3HEprus teia B
IPaBUTALMOHHOM I0JI€ OAHOPOAHOTO 1apa (BHYTpHU U BHE 1apa). Bropas kocMuueckas
CKOpOCTB. TpeThsi KOCMHUYECKast CKOPOCTb.

CBsi3p pabOTHl HEMOTCHIIMAIBHBIX CHJI C W3MEHEHHEM MEXaHMYECKOW JHEePruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOWU SHEPTUU.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymnu i UMOCATBHOM KUJAKOCTHM KAk CJEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUH.



TexHuueckne yCTpOMCTBAa W TEXHOJOTHMUYECKHE IMPOLECCHI: ABHKEHUE PAKET,
BOJAOMET, KONEP, MPYKUHHBIN MUCTOJIET, THPOCKOM, PUIYypHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

N3Mmepenune MOLIHOCTU CHUJIBI.

N3meneHue sHepruu Tea mpu COBEPIICHUU PabOTHI.

B3aumHble TIpeBpalieHHUs KHUHETUYECKOM M NOTCHUHMAIBHOW DJHEPruy IIpU
JNEUCTBUU HA TEJIO CUJIbI TAXKECTH U CUIIBI yIIPYTOCTH.

CoxpaHeHue SHEepPruu Npu CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3mepenune nmnyiibca Teaa mo TOpMO3HOMY MYyTH.

N3mepenue cuibl TATH, CKOPOCTH MOJIETH AJIEKTPOMOOUIISE U MOIIHOCTU CHJIBI
TATH.

CpaBHeHME U3MEHEHHUS UMITYJIbCA TEJa C UMITYJIbCOM CHUJIBI.

UccnenoBanne coxpaHeHUsI UMITYJIbCa IPU YIPYTOM B3aUMO/ICMCTBUM.

N3MepeHne KUHETUYECKOW YHEPTUU TeJa 110 TOPMO3HOMY MYyTH.

CpaBHeHUE U3MEHEHHS TOTEHIMAIBHOW JHEPTrUU MPYKUHBI C pabOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIBI TPEHUA TPU JBMKEHUU Tejla 10 HAKIOHHOM
IJIOCKOCTH.

Pasznen 3. MoJiekyasipaasi pu3nka ¥ TepMOIUHAMHUKA.

Tema 1. Ocno6vl Mo1EKYAAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIsIpHO-KMHeTHYecko Teopun (MKT), ux onbiTHOE
obocHoBanme. Jluddysus. bpoyHOBckoe aBMKEHHE. XapakKTep JBWIKCHHS |
B3aMMOJICVCTBUSA YACTHI[ BEIIECTBA. MOJIEIM CTPOEHHS Ta30B, KUIAKOCTEH U TBEPIBIX
Te1 U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITUX Mojeineil. Macca u pa3Mepsl
MoJekys (atomoB). KonnuectBo BemecTa. [locTosinHas ABoraapo.

TemnoBoe paHoBecwe. Temmeparypa u cmocobsl €€ wusmepenus. Illkana
temnepatyp Llenbcus.

Mojenp naeanbHOro ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUM: YAaCTULBI Ta3a
JNBHXKYTCSI XaOTUUECKU U HE B3aUMOJICMCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHbl.  YpaBHeHue MengeneeBa—Kianeiipona.  AOcostoTHas
temrneparypa (mkana temmnepatyp KenbBuna). 3akon [lanbrona. M3ompoieccel B
UJICATHHOM Ta3€ C TIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. | paduueckoe mpeacTaBicHIE
M30MPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b MEXY IaBICHUEM U CPEIHEN KMHETUYECKOW HHEPrueil MmocTynaTrelbHOro
TEIJIOBOTO JIBHXKEHUSI MOJIEKYJ UACaIbHOTO ra3a (OCHOBHOE YpPaBHEHHUE MOJIEKYJISPHO-
KUHETUYECKOW TEOPUU UJCaTbHOIO rasa).



CBs13b aOCOIOTHOM TeMIepaTypbl TEPMOJAMHAMUYECKOU CUCTEMBI CO CPEIIHEM
KMHETUYECKOU DHEPTUEH NTOCTYIIATENIbHOTO TEIJIOBOIO IBUKEHUS €€ YaCTULL.

TexHuyeckne yCTpOHCTBAa U TEXHOJIOTMYECKUE POLIECCHI: TEPMOMETp, OapoMeTp,
IIOJIyYE€HNE HAHOMATEPHUAIOB.

Jemoncmpayuu.

Mojenu IBUXKEHHS YaCTHUIl BEUIECTBA.

Mopens OpOyHOBCKOT'O IBUKEHUS.

Buneoponuk ¢ 3anuchbio peasibHOro OPOYHOBCKOTO ABUKEHUSI.

Huddy3us xunkocreit.

Mopnens onbita HTepHa.

[IputsxeHne MosIeKy.

Mopenu KpuCcTauIMYeCKuX pemeETOoK.

HaGmronenue u ucciaeaoBaHue U30IMpOIeCCOB.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKkmukym.

HccnenoBanne  mpolecca  yCTAHOBJIEHHSI — TEIUIOBOTO  PAaBHOBECHS  IPHU
TEIUI00OMEHE MEXTY TOpsiuei U X0JI0THON BOAOH.

N3yueHne H30TEpMHUECKOrO0  Impolecca (PEKOMEHIOBAHO  HUCIIOJIb30BAaHHE
1 poBoi 1abopaTopun).

N3ydeHnne n30XopHOro mpoiecca.

N3yuenue nzobapHoOro mpoiecca.

IIpoBepka ypaBHEHHS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosevie mauwiunol.

Tepmonunamuueckas (T]J]) cucrtema. 3amaHue BHEIIHUX  YCIOBUM s
TEPMOAUHAMHUYECKON CHCTEMbl. BHelmHWEe W BHYTpeHHUE MapaMmeTpol. [lapamerpsl
TEPMOJANHAMUYECKON CHUCTEMBbl KaK CPEJIHHE 3HAUYECHHUS BEJIMYMH, OMMCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOTMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJIUHAMUKHU. CamomnpousBosibHasi  penakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanpbHOro ra3a B TEPMOJAMHAMHUKE — CUCTEMa YpaBHEHUM: YpaBHEHUE
MenpaeneeBa—KianeiipoHa ¥ BbIpaXXEHUE JUISI BHYTPEHHEHW DJHEPIUU. Y CIOBUSA
MIPUMEHUMOCTH 3TOW MOJEM: HU3KAasl KOHLUECHTPALMS YaCTHULl, BBICOKHUE TEMIIEPATYpHI.
BripaxkeHue 11 BHyTpEHHEN SHEPrUU OJHOATOMHOIO UJEAJIBHOTO rasa.

KBazucrarnueckue u HeCTaTUUECKHE TPOLIECCHI.

OnemeHTapHas paboTa B TepMoaAWHAMHUKe. Bpramcienune paboTel mo Tpaduky
npoiiecca Ha PV-auarpamme.

Tenmonepenaua KaK croco0 U3MEHEHUS BHYTPECHHEN JHEPIrUuu
TEPMOJAMHAMUYECKON  cucTeMbl  0e3 COBeplIeHUs1  paboTHI. Konseknus,
TEIUIONPOBOIHOCTD, U3TyUYCHHE.



KommuecTBo TennoTel. TermmoéMKoOCTh Tena. Y AenabHas U MOJISIpHAs TEMIOEMKOCTH
BellecTBa. YpaBHeHue Maiiepa. YaenbHas TemjaoTa CropaHus Ttomimsa. Pacuér
KOJIMYECTBA TEIUIOTHI IpH Terionepenaye. [lonsatue 06 annadbatHoM mpouecce.

IlepBblii 3aK0OH TepMoAMHAMUKU. BHyTpeHHss sHeprus. KoaumdecTBO TEMIOTHI U
paboTa Kak Mepbl U3MEHEHUsI BHYTPEHHEN SHEPTUU TEPMOIMHAMUYECKON CUCTEMBI.

Bropo#t 3akOH TEpMOIMHAMHUKHU I PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOM CHCTEMBI MPOXOAUT E€IWHCTBEHHAA
aguabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEPMOAWHAMUKHU MJisi HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTY OT Oojiee XOJOJHOrO Teja K Oojiee HarpeTomMy 0€3 KOMIIEHCAIMU
(Knay3uyc). HeobpatumMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpuniune! aectBus TemnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTUYECKHE AaCTEKThl HCMOJIb30BaHUSI TEIUIOBBIX JBurareneil. TemnoBoe
3arpsiI3HEHUE OKPYIKAIOIIEH CPEdbI.

TexHuueckue yCTpPOMCTBA W TEXHOJOTMYECKHUE TMPOIECCHl:  XOJIOJUIIbHUK,
KOHJUIIUOHEP, JU3CIbHBIMN W KapOHOpaTOpHBIM JBUTATENM, TlapoBas TypOuHa,
MOJIyYCHUE CBEPXHUBKHX TEMIIEpATyp, YTWIH3ALMUS «TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BAaHUEM TEIUIOBOIO HAcoca, YTUIM3alMs OHOOPTraHWYEeCKOTro TOIUIMBA IS
BBIPA0OTKHU «TETIOBOI» U 3JIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue temnepatypbl IpHu ainadaTHYECKOM PaCIIUuPEHUH.

Bo3nyuiHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEHN BEUIECTB.

CriocoObl U3MEHEHHs] BHYTPEHHEH YHEPTHUH.

HccnenoBanue annabaTHOTO MpoIiecca.

KoMnbroTepHbIe MO TEIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomeol, npaKkmukym.

N3Mmepenune yaenpbHON TEIIOEMKOCTH.

HccnenoBanne mponecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne agmabaTHOTO Ipoliecca.

N3ydyeHne B3aMMOCBSI3M DSHEPrUM  MEXMOJEKYJSIPHOTO  B3aUMOJCHCTBUS U
TEMIIEPaTypPbl KUTICHUSI )KUIKOCTEH.

Tema 3. Aepezamnvie cocmoanus eewiecmea. Dazosvie nepexoowl.

ITapooOpaszoBanue u KoHAcHcanus. VcmapeHwe W KWIeHHE. YIelbHAs TEIioTa
mapooOpa3oBaHMs.

Haceliennble 1 HeHachlleHHbIe Tapbl. KauecTBeHHAs 3aBUCUMOCTD INIOTHOCTH U
JABJICHUSI HACBIIIEHHOIO TMapa OT TEeMIEpaTyphl, HUX HE3aBUCHUMOCTh OT O0BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT JABJICHUS B )KUIKOCTH.



BnaxxHocth Bo3ayxa. AGCONIOTHASE U OTHOCUTEINIbHAS BJIAKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPOIHS CBOMCTB
KpuctauioB. [lmaBneHne W Kpuctalmu3anus. YAenbHas TEIJIOTA IUIABJICHUS.
CyOnumarnus.

HNedbopmanuu tBEpOrO Tena. Pactsxenue u cxatue. Casur. Moayne FOwra.
[Ipenen ynpyrux aepopMaiuii.

TemioBoe pacmMpeHue >KUAKOCTEH W TBEPABIX Tell, 00bEMHOE W JMHEHHOE
pacuiupeHyue. AHTapMOHHM3M TEIUIOBBIX KOJI€OaHUN YacTUIl BEIleCTBAa KaK IMPUYMHA
TEIJIOBOTO paciIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrUU B (Pa30BbIX MEPEXOIAX.

VYpaBHeHue TerioBoro danaHca.

[ToBepxnocTtHOe HaTskeHHe. KodaduIMeHT TMOBEPXHOCTHOTO  HATSXKCHUS.
Kanunnspuslie saBneHus. JlaBiaeHWe MO HCKPUBIEHHONW MOBEPXHOCTBIO JKHIAKOCTH.
®opmyia Jlamaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHMYECKUE MPOLECCHI: KUIKUE KPUCTAJIIBI,
COBpPEMEHHbBIEC MaTEpPHUAJIbI.

Jemoncmpayuu.

TennoBoe pacipeHue.

CBoiicTBa HAaCHIIIEHHBIX MTAPOB.

Kunenwne. Kunenue npy noHWKEHHOM J1aBJICHUHU.

N3mepenue cuibl IOBEPXHOCTHOTO HATSIKEHUS.

OMnBITEI C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanunnspusie saBieHusl.

Moienn HeHBIOTOHOBCKOM JKUJIKOCTH.

CriocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJIECHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Hab6monenne Manbix aedopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopmnsie padomul, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TETIOTHI MIJIaBJICHHUS JIblIA.

N3ydyeHne cBOMCTB HACHIICHHBIX MTAPOB.

W3mepenne aOCOMIOTHON BII@XXHOCTH BO3JlyXa M OIICHKa MAacChl TapoB B
MTOMEILICHUU.

N3mepenune ko duiineHTa moBepXHOCTHOTO HATSXKCHUS.

N3mepenue moayins FOwra.

UccnenoBanue 3aBucuMoctu AedopMallid pe3nHOBOr0 o0pasiia OT MPUI0KEHHOM
K HEMY CHJIBI.



Pazjen 4. DiiekTpoauHamMuKa.

Tema 1. Dnekmpuueckoe noe.

Onektpuzannss Tel U €€ MpOSABICHUsA. OJNEKTpUYeCKUM 3apsan. Jlga Bunpa
DNEKTPUYECKUX  3apsaoB.  [IpOBOOHMKH,  JOUANEKTPUKM W IOJIYIPOBOJHHKHU.
DNeMEHTApHBIN AJIEKTPUUECKUI 3apsi. 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaa.

B3aumoperictBue 3apsaoB. Toueunsle 3apsapl. 3akoH KynoHa.

Onektpuueckoe nojie. Ero nelicTBue Ha aIEKTPUUYECKHE 3apsiJIbl.

Hanpsioxénnocts anektpuueckoro nosisd. [IpoOublit 3apsia. JInunuu HanpspkEHHOCTH
ANEKTpUYECKOro noJig. OMHOPOAHOE DJIEKTPUUECKOE TTOJIE.

[loTeHUMaNBbHOCTh  AJEKTPOCTATUYECKOr0 MOJiA. Pa3HOCTh MOTEHLIMAIOB H
HampspkeHue. lloTeHuumanbHass »SHeprus 3apsAna B DIJIEKTPOCTaTUYECKOM  TOJIE.
[loreHunan snaekTpocTaTHueckoro nojs. CBA3b HANPSKEHHOCTU MOJS W Pa3HOCTH
NOTEHLIMATIOB  JUISl  3JIEKTPOCTaTHMYECKOro nmoist (Kak  OAHOPOJHOIO, TaK H
HEOJIHOPOHOTO).

[TpuHUIKN CYTIEPIIO3UIINY IEKTPUUECKUX MTOJEH.

ITone Toueunoro 3apsga. Ilone paBHOMepHO 3apspkeHHOUM cdepsl. [lorme
PaBHOMEPHO 3apsOKEHHOro 1o o00bémy mapa. Ilone paBHOMEpPHO 3apsiKEHHOM
O0eckoHeuHOM TIocKocTH. KapTuHbl JWUHUN HAOpsDKEHHOCTH ATUX TOJEeH H
AKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM IT0JIE. Y CIIOBUE PABHOBECHS 3aPSAI0B.

JIMPNEKTPUKHN B DJIEKTPOCTATUYECKOM TMoJe. JluanekTpuieckas NpOHUIIAEMOCTh
BEILECTBA.

Konnencatop. DNeKTpOEMKOCTh KOHAEHCATOpPA. JNEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOpAa.

[TapamnenbHOEe coenMHEHUE KOHIEHcATopoB. I[locnenoBaTenbHOE COEIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJEHCATOPa.

JIBUKEHHE 3apsKEHHON YaCTULBI B OTHOPOJHOM 3JIEKTPHUUECKOM ITOJIE.

TexHudyecknue yCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI:  JIEKTPOCKOIL,
ANEKTPOMETP,  JJEKTPOCTATHYECKAs.  3allUTa,  3a3€MJICHUE  BJIEKTpONpHUOOpOB,
KOHJIeHCaTOphI, reHepaTtop Ban ne ['paada.

Jemoncmpauuu.

Y CTpONCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

DNEKTPUUECKOE 0JIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTpUYECKOE MOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogaenb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

YCTpolCTBO U AEUCTBUE KOHAEHCATOPA MMOCTOSIHHOM U IEPEMEHHON EMKOCTH.



3aBUCUMOCTD JIEKTPOEMKOCTH TJIOCKOTO KOHAEHCATOPA OT IUIONIAIU TUIACTHH,
pPacCTOSIHUA MEXKy HUMH U TUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHEPrus MEKTPUUECKOTO MO 3apSIKEHHOTO KOHAEHCATOPA.

3apsiika U paspszika KOHIAEHCAaTopa 4epe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKkmuKym.

OrnieHka cuil B3aUMOJICUCTBUS 3apsKEHHBIX TElL.

HaGmronenne npeBpaliieHus: SHEPruu 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTHUIO
M3JIy4YEeHUS] CBETOAMOAA.

N3ydenune npoTrekanusi TOKa B LEMH, COAECPKAIIEH KOHAEHCATOP.

Pacnpenenenue pa3HoCTH MOTEHIIMATIOB (HAMPSIKEHUS ) TIPU MOCIISI0BATEIBHOM
COEJIMHEHUN KOHJEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosannwlil 31eKmpuiecKuil Mmox.

Cuna Ttoka. ITocTOsIHHBIN TOK.

VYcioBus CyleCTBOBaHUS MOCTOSIHHOTO 3JEKTPUYECKOTO TOoKa. ICTOUYHMKU TOKA.
Hanpsixenune U u DJ1C &.

3akon OMa JiJ1 yyacTKa LernH.

DJIEKTPUUYECKOE COMPOTUBJICHUE. 3aBUCUMOCTh COMPOTUBICHUS OIHOPOJHOTO
OPOBOJIHMKAa OT €ro JUIMHBlL M IUIONaJy T[OIMEPEYHOTO CEYEHUsS. Y AENIbHOE
CONPOTHUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, MApaAJIENbHOE, CMEIIAHHOE COEOUHEHHE IPOBOJIHHKOB.
Pacuér pazBeTBn€HHBIX dnekTpuueckux nemnen. [Ipasmma Kupxroda.

Pabota anexkrpudeckoro Toka. 3akoH Jxoyns—JIeHna.

MONIIHOCTh 3JEKTPUYECKOTO TOKa. TermgoBas MOUIHOCTh, BbIAENsgeMas Ha
pe3ucTope.

OJC u BHyTpeHHEE CONpPOTUBIEHHE HCTOYHUKA TOKa. 3akoH Oma sl MOJHOMN
(3aMKHYTOM) dIIEKTpUUECKOM 11enr. MOIIHOCTh UCTOUHKMKA ToKa. KopoTkoe 3amMbIkaHue.

KonnencaTtop B ienu moCTOSSHHOTO TOKA.

TexHnyeckne yCcTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYUETUHK AIEKTPUUECKON SHEPIUU.

Jemoncmpauuu.

N3Mmepenue cuibl TOKa U HAIIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HAIPSDKEHUS U1l PE3UCTOPA, JaMIIbI
HAKaJMBaHUs U CBETOIMO/IA.

3aBUCUMOCTb  CONPOTHUBJIEHUSA UWIUHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJTOLIAH TOTIEPEYHOr0 CEUCHUSI U MaTepHralia.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA OT CONMPOTHUBIIEHUS MPU MOCTOSTHHOM
HaIpPsKEHHUH.



IIpsmoe m3mepenne D/IC. KopoTkoe 3ampIkaHHME TaJIbBAHWUYECKOTO JJIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTUBIICHHUSI.

CrnocoObl coeTMHEeHNsT NCTOYHUKOB Toka, DJC Oarapei.

NccenenoBanne pa3HOCTH MOTEHIMATIOB MEKY ITOJIIOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIN.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenue yneabHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HAOpsDKEHUS JJISL  JIAMIIBI
HaKaJIMBaHUSI.

VYBenuuenue npeaena u3MepeHus: amnepmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTpEHHETO COMPOTUBIICHHUS] ICTOYHHUKA TOKA.

NccnenoBanne 3aBucumMoctd J/]C raqbBaHUYECKOrO 3JIEMEHTa OT BPEMEHM MpPH
KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMU HCTOYHUKA TOKa OT
CUJIBI TOKA B LIEMN.

HccnenoBanne 3aBUCMMOCTH MTOJIE3HOM MOUTHOCTH MUCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunlx cpeoax.

DOneKkTpuyeckass  MPOBOAUMOCTb  pA3JIMYHBIX  BELIECTB. DNeKTpOHHAs
IPOBOJIUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COINPOTHUBJIEHUS METALUIOB OT
Temriepatypbl. CBEpXIIPOBOIUMOCTb.

DOneKkTpuueckuid TOK B Bakyyme. (CBOHCTBa  DJIEKTPOHHBIX  ITYYKOB.

[MonympoBoauuku. CoOCTBEHHAsI M MPUMECHAsI MPOBOJAUMOCTD MOJIYITPOBOTHUKOB.
CgoiicTBa p—n-niepexoja. [TomynpoBoHUKOBEIE TPHOOPHI.

DNEKTpUYECKU TOK B DJEKTPOIUTAX. OJEKTPOIUTHUYECKAS IUCCOLUALIMS.
Onektponus. 3akoHbl Papajes 1S AIEKTPOJIn3a.

DJIEKTpUUYECKUM TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSITEIbHBIN pa3psi/l.
Paznuunbie THIIBI cCaMOCTOATENBRHOTO pa3psaa. Monnus. [1nazma.

TexHnueckne yCTpOMCTBA U NMPAKTUYECKOE MPUMEHEHHE: ra30pa3psIHbIC JaMIIbL,
AIEKTPOHHO-ITy4YeBasi TpPyOKa, MOJYMPOBOJHUKOBBIE MPUOOPHI: AHOJ, TPAH3HUCTOP,
doTtoamon, CBETOAMOMA, TallbBaHWKA, padUHUPOBAHHE MEIW, BBIIJIABKA ATIOMUHUA,
AJIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpauuu.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTE 3EKTPOJIUTOB.

3akonbl anekTpoauza dapanes.

HckpoBoii pa3psl 1 MpOBOJIUMOCTb BO3AyXa.

CpaBHeHME TPOBOJAUMOCTH METAILIOB U MTOJYIPOBOJHUKOB.

OnHOCTOPOHHSSI TPOBOAMMOCTD AUOJA.



Yuenuueckuii 3xcnepumenm, nabopamopmnsie padomul, RPAKMUKYM.

HaGmonenue snexTpomiusa.

W3mepeHue 3apsia 0IHOBAaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOAA.

Du3HYeCKUN MPAKTHKYM.

Cnoco0bl u3MepeHus: (PU3NYECKUX BEJIMYMH C HUCIOJIH30BAHHEM aHAJIOTOBBIX W
HUPPOBBIX UBMEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCUTEIIbHBIC MOTPEIIHOCTH U3MEpPEHUN (DU3NUECKUX BEIUYHUH.
Or1eHKa rpa”uI] TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHMM, MCCIIEIOBAaHUN 3aBUCUMOCTEN (DU3NUECKUX
BEJIMYMH, TMPOBEpPKa TMPEIOKEHHBIX TUMoTe3 (BbIOOp Hu3 palbOT, ONUCAHHBIX B
TEMAaTUYECKUX paszlienax «YYeHUUYEeCKUH HKCIEPUMEHT, JiabopaTopHble pPaldOTHI,
IPAKTUKYM»).

MexnpeaMeTHbIe CBA3U.

Nzyuenue kypca Qusuku yrayonéaHoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
y4€TOM COJCPKATEIbHBIX MEKIIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OUOJIOTHH,
XUMUU, Teorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemnsle nouamus, CA3AHHbLIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SBIEHUE, HAYYHBIN (akT, runotesa, ¢pusnyueckas BEIMYMHA, 3aKOH, TEOPUS,
HaOJIIO/IeHHEe, SKCIEPUMEHT, MOJCIHUPOBAHUE, MOJENb, H3MEpPEHHEe, MOTPEITHOCTH
U3MEpEeHUi, N3MepUTENbHbIE TPUOOPHI, ITUdpoBas JadbopaTopusi.

Mamemamuka: penieHre cucteMmbl ypaBHeHUM. Jlunelinas Qyukims, napaboina,
runepooria, ux rpaduKy U cBoMCcTBa. TpuronoMmerpuyeckue (PyHKIUN: CHHYC, KOCHHYC,
TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. BekTopbl M uX
MPOEKIIMH Ha OCU KOOPJUHAT, CJII0KEHHE BEKTOPOB.

buonozua: mvexanuyeckoe IBWKEHHWE B JKMBOM mpupone, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHW3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYXKAIOIEH Cpenbl,
yTHIM3aIUsl  OMOOPTaHMYECKOro  TOIJIMBAa  JUIsl  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSXKEHUE M KaNWUISIPHBIE SIBIICHHUS B MPUPOJE,
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumun: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJIb
BEIllECTBA, MOJSIpHAsg Macca, I[OJIYyYeHHEe HaHOMaTepuasjaoB, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJ, XKUIAKOCTEW M Ta30B, XUAKHE KPHUCTAIbl, AJIEKTPUYECKHE CBOWCTBA
METAJIJIOB, 3JIEKTPOJIUTHYECKAsT JUCCOLMALINS, TalIbBAHUKA, SJIEKTPOHHASI MUKPOCKOIIHSI.

T'eozpagpusa: BnaxxHOCTH BO3/1yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C WCIIOJIB30BAHUEM MEXaHU3MOB, yUET
CyXOr0 M KHUJKOTO TpPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKUUMU (KPOHILITEIHH,
pemeéTyaTbie KOHCTPYKIMH ), UCIIOIB30BAHUE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE



(rupockor, BOJOMET U APYTHE), ABUTATENIh BHYTPEHHErO0 CrOopaHus, mapoBas TypOuHa,
OBITOBOM  XOJOJAMJIBHUK, KOHJIULHUOHEP, TEXHOJOTMU TOJYYEHHS] COBPEMEHHBIX
MaTepualioB, B TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOI'MH, 3JIEKTPOCTaTHYECKas
3aIllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psAHbIE JIAMIIBI, MOJIYIPOBOIHUKOBBIE
npuOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3nen 4. DiiekTpoAuHAMUKA.

Tema 4. Maznummnoe noe.
B3aumoieiicTBiE TTOCTOSSHHBIX MAarHWTOB M IPOBOAHUKOB C TOKOM. MarHmTHOE

nosie. Bektop MarHUTHONW WHAYKUWU. [IpuHIMI CyNepno3ullMM MAarHUTHBIX TOJIEH.
JIvHMY MarHUTHOW UHIYKLHH.

MarnutHoe T1oJie TPOBOJHMKA C TOKOM (MPSAMOTO MPOBOJHUKA, KATYIIKA U
KpYyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBiI€HUE U MOYJIb.

Cuna JlopeHiia, e€ HamnpaBj€HUE U MOAYJb. JIBUKEHHE 3apsKEHHOW 4YacTUIIbI B
OJTHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenia.

MarnautHoe 1nose B Beniectse. @eppoMarHeTuky, napa- U JMaMarHeTUKU.

TexHuueckue yYCTpOHMCTBA H  TEXHOJOIMYECKUE IIPOLECCHl: IPUMEHEHHUE
IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbBTUMETP, JJIEKTPOIBUTATEIb
SIko0u, yCKOpHUTENHU AIEeMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHul MHAYKIMA MAarHUTHOTO TIOJISI TTOJIOCOBOTO M TOJKOBOOOPA3HOTO
IIOCTOSIHHBIX MAarHUTOB.

KapruHa nuHMM MarHMTHOW MHAYKUMM TOJIS JUIMHHOTO IPSMOTO IIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IPOBOJIHUKA, KATYIIKHA C TOKOM.

B3aumoneiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JleictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaGmronenne nBI>KeHUS IMydKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT ASHCTBUS SIEKTPOU3IMEPUTEIHBHOTO TPUOOPa MATHUTOAIEKTPUUECKON
CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomel, npaKmuKym.

HccnenoBanre MarHuTHOTO OIS IOCTOSIHHBIX MATHUTOB.

HccnenoBanne cBOMCTB heppOMarHETHKOB.

HccnenoBanne AEUCTBUS OCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

N3smepenne cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CUJIBI AMIIEPA OT CUJIBI TOKA.

Ornpenenenne MarHUTHOM MHAYKIUHA HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.



Tema 5. InekmpomazHumHan UHOYKYuUs.

SIBiieHne 3IEKTpOMArHUTHOW UHAYKUUU. IIOTOK BEKTOpa MarHUTHOM WMHIYKLUH.
OJC wnaykumu. 3akoH odyekTpomarHuTHo wuHaykumu @apanes. Buxpesoe
anekTpuyeckoe noie. Toku Dyko.

O/IC mHayKIMK B IPOBOJHUKE, ABHKYILIEMCSA B OJTHOPOJTHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NunykruBHOCTh. KaTynika MHAYKTUBHOCTH B LIEMM IOCTOSHHOIO TOKA. fBieHuE
camonHAyKuu. DJC caMOMHIYKIIUH.

OHeprus MarHUTHOT'O TOJISI KATYLIKHA C TOKOM.

DNIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE NPOLECCHl: MHAYKIMOHHAS IEYb,
COJICHOHW/I, 3alIUTa OT AJIEKTPU3ALMH TEN NPH JIBH)KEHUU B MATHUTHOM I0JI€ 3EMJIH.

Jemoncmpayuu.

HaGmronenue siBineHus 37€KTPOMAarHUTHOM MHYKIUH.

UccnenoBanne 3aBucumoctd IJ[C HMHAYKOMM OT CKOPOCTH HU3MEHEHMS
MAarHUTHOTO MOTOKA.

[Ipasuio Jlenua.

[Tanenne marauTa B aJIOMHUHUEBOM (MEIHON) TpyOe.

SIBneHne caMOMHAYKIUU.

UccnenoBanne 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTU U3MEHEHHUS CHIIBI
TOKa B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKkmukKym.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Onpenenenne MHAYKIUU BUXPEBOTO MArHUTHOTO IOJIS.

HccnenoBanue sBIEHUS CAMOUHAYKIIUU.

COopka MoJien 3JIEKTPOMArHUTHOTO TeHEPATOPA.

Pa3znen 5. KoneOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbhas cucrema. CBoOOAHBIC KOTEOAHUS.

['apmonnueckue xkonebanusa. KuHemaTHueckoe M JAMHAMHUYECKOE OIMCAHUE.
OHepreTuyecKkoe OIMCaHuE (3aKOH COXpPAaHEHUs MEXaHWYEeCKOM »Hepruu). BuiBog
JMHAMHMYECKOTO ONMCAaHUS TapMOHUYECKUX KOJeOaHWH M3 UX SHEPreTUYecKoro u
KMHEMAaTUYECKOT0 ONMCAHUS.

Ammutyna u (daza koneOanmii. CBS3b aMIUTHTYABI KOJIEOAHWH WCXOIHOMN
BEJIMUYMHBI C aMIUIUTy1aMU KOojieOaHui €€ CKOPOCTH M YCKOPEHUSI.

[lepron w wd4acrora koneOanwmii. Ilepmom ™ambix CBOOOAHBIX KOJIEOAHUM
MaTreMaTH4ecKoro MasitHuka. Ileprnon cBOOOHBIX KOJIeOaHUM MPYKUHHOTO MasiTHUKA.



[lonsaTne o 3aryxammux KojeOaHusX. BbIHykIeHHble KoneOaHus. Pe3zoHaHc.
Pe3oHancHas xpuBasg. DBiusgHue 3aryxaHus Ha BUJI  PE30HAHCHOM  KPHUBOM.
ABTOKONEOAHMS.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: METPOHOM, 4Yachl,
Kauesu, My3blKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoaebaTeIbHOTO JBUKEHUS.

HaGmonenre He3aBUCMMOCTH MepUoa MallbIX KOJeOaHUil rpy3a Ha HUTH OT
AMIUIUTYIBI.

HccnenoBanue 3aTyxaromux KojieOaHUM M 3aBUCUMOCTH NEPHOJa CBOOOIHBIX
KoJIe0aHU OT CONMPOTUBIICHHUS.

UccnenoBanne koneGaHuii Tpy3a Ha MacCUBHOM TMpYKMHE C  IIEJIbIO
(dopMupoBaHus pe/iCTaBlIeHUN 00 UaeaTbHOU MOJEIH MPYKUHHOTO MAasITHHUKA.

3aKOH COXpaHEHHUs SHEPTUU MPH KOJIeOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BhIHYKICHHBIX KOJIEOAHUN.

HaGmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKkmukKym.

WN3mepenune mnepuoga CBOOOJHBIX KOJEOAHMM HUTSHOTO M MPYKHMHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B XOJ€ KOJIeOaHU Ha YIIPYTroM MOJIBECE.

N3ydeHne IBUKEHUS HUTSIHOTO MAasITHUKA.

[IpeoGpazoBanue SHEPTUU B IPY>KMHHOM MasSITHUKE.

HccnenoBanuie yObIBaHHS aMIUTUTY/AbI 3aTyXaIOMINX KOJICOAHHIA.

HccnenoBanre BEIHYKICHHBIX KOJICOAHUIA.

Tema 2. InekmpomazHumHbvle KoJ1eOAHUA.

Konebarenpubiit  koHTYp. CBOOOJHBIC DJICKTPOMArHUTHBIE KOJeOaHUS B
uaealbHOM KojebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/BI 3apsiiaa
KOHJIeHCATOpa C aMIUTMTYAO0N CUJIbl TOKA B KOJIEOATeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTHH B UACATLHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaronime 3JIeKTPOMArHUTHBIE KoJieOaHusl. BeIHYXIC€HHBIEC JIEKTPOMAarHUTHbHIE
KOJIeOaHMsI.

[lepeMennblit TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE U AEHCTBYIOIIEE
3HAYEHWE CUJIBI TOKA W HAIPSIKEHUS TP PA3IMIHON (opMe 3aBUCHUMOCTH TIEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycouJlanbHbli TEpEMEHHbIA TOK. Pe3ucTop, KOHJAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENH CHUHYCOMAAIBHOTO IEPEMEHHOTO TOKa. Pe3oHaHC TOKOB.
Pe3oHaHC HanpsKeHUN.

WNneanvubiit  Tpancpopmatop. IlpomsBoactBo, mepenaua U mnoTpedseHue
AJIEKTPUYECKON IHEPTUU.



OKOJIOTUYECKHE PHUCKM TIPU  NPOU3BOACTBE  dJIeKTpodHepruu. KymnpTypa
HCIIOJIb30BAHUS JIEKTPOIHEPTUM B IIOBCETHEBHOM KU3HH.

TexHuyecKkne yCTpOUCTBA U TEXHOJIOTUYECKUE IIPOLIECCHI: DIIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIEPEaAY.

Jemoncmpayuu.

CB0OOHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumnorpaMMbl 3J1EKTPOMArHUTHBIX KOJIeOaHU.

['eneparop He3aTyXaroUMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3J1IeKTpOMAarHUTHOT O T€HEPATOPA.

BoinyX/1IeHHbIE CUHYCOUAAIbHbIE KOJIEOaHUsI.

Pesucrop, kaTyika MHIYKTUBHOCTH U KOHJAEHCATOP B LIENM IEPEMEHHOTO TOKA.

PesoHanc nmnpu  mociaegoBaTENBbHOM — COEAMHEHUMU  PE3UCTOpPA,  KaTYLIKU
UHIYKTUBHOCTH M KOHAEHCATOPA.

YCeTpoicTBO M IPUHIIUIT ICUCTBUS TpaHCcopMaropa.

Mogenb JIMHUM 3JIEKTPONEPEIaUn.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKkmukKym.

Nzyuenue tpancdopmaropa.

HccnenoBaHne TNEPEMEHHOrO TOKa Yepe3 IOCHEA0BATENbHO COEAUHEHHBIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGnroenue 27eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60JIHbL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHeHus. [lomepeynsie u
poJI0JIbHBIE BONHBL. Ilepron, ckopocTh pacnpocTpaHeHUsl U JJIMHA BOJHBL. CBOMCTBA
MEXaHMYECKUX BOJH: OTPAXEHUE, MPEJIOMIICHUE, UHTEPPEPEHITHU U TU(paKITHs.

3Byk. CkopocTh 3ByKa. I pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITyMoBOE€ 3arpsa3HEHHE OKPYKAIOIIEU CPEIBI.

DNEeKTPOMArHUTHBIE BOJIHBI. YCJOBUS W3JIyYEHHS] 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHas opreHTanusi BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJH: OTPaKE€HUE, MIPEIOMIICHHE, TTOJISIpU3aLIns,
uHTEpPEPEeHIHS U TUPPAKITHUSI.

[Ilkana 5>I€KTPOMAarHUTHBIX BOJIH. [IpriMeHEHHE »BJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIBI pagUOCBA3U U TeAEBUICHH. Panuonokanus.

DNEeKTpOMAarHUTHOE 3arpsI3HEHNE OKPYKAOIIEH Cpebl.



TexHuuecknue yCTpOMCTBA ©  MPAKTUYECKOE TPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paguoNpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBas JUArHOCTHUKA B TEXHUKE U MEAULIUHE.

Jemoncmpayuu.

O6pazoBaHue U pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

HaGmonenue orpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeniiuu u 1upakiiu MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmtonenne cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4aCTOTOM
KoJeOaHui.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHHUE,
noJisipu3anus, rudpakiys, tHTephepeHIus.

O6HapyxeHre HHOPaKPaCHOTO U yIbTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3ydenune mapameTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacipocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHEHOE pacnpoOCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyd cBera.
To4euHbI UICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOoHBI OTpaxkeHUsi cBera. [loctpoenune wuzoOpaxeHUd B
ruiockoM 3epkane. Chepuieckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MPENOMIICHUS CBeTa. AOCOJIOTHBIN TOKa3aTelb
npenomiieHus. OTHOCHUTENbHBIM MOKa3aTesib HpesoMiieHHus. [IoCTOAHCTBO 4acTOTHI
CBE€Ta M COOTHOUIEHWE JJIMH BOJIH MPU MEPEXOAE MOHOXPOMATHYECKOIO CBETa 4epes
TPaHUILy pa3/ielia IByX ONTUYECKUX CpE.

Xop nyuent B mpusme. Jucnepcus cBera. CloxHbIN cocTaB 0enoro ceera. LIBerT.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yros IOJHOrO BHYTPEHHETO
OTPAXKEHUS.

Cobuparomue 1 paccerBarolIre JIUH3bL. ToHKas juH3a. DOKYCHOE PacCTOSHHUE U
ONTHYECKas] CHja TOHKOW JIMH3BL. 3aBHCHUMOCTH (POKYCHOTO PACCTOSIHUS TOHKOU
chepuvecKoi TMH3BI OT €€ TEOMETPUN U OTHOCUTEIIBHOTO ITOKA3aTENsI TIPEITOMIICHHS.

dopmyna TOHKOU JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xoa Jyya, NOpPOLICANIETO JIMH3Y NOJA MPOU3BOJBHBIM VYIJIOM K €€ TJIAaBHOU
ontuaeckoi ocu. [locTpoeHne n300pakeHU TOYKU M OTPE3Ka MPSIMOI B COOMPAFOIITNX
Y PaCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.



Ontuueckue mpubopsl. Paspemiaromasi crnocobHocTh. [71a3 kak omnTuyeckas
cucrema.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKOU ONITUKH.

Bonnosas ontuka. Mutepdepenius cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJII0/ICHUs] MAaKCUMYMOB M MUHHUMYMOB B HHTEP(EPEHIMOHHONW KAapTUHE OT JABYX
KOTE€PEHTHBIX UCTOUYHUKOB. [IpuMephl ki1accuueckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa ceera. udpakunoHnHas pemérka. YciaoBue HaOMIOEHUS TJIaBHBIX
MaKCUMYMOB IPHU MaJI€HUA MOHOXPOMATHYECKOT'0 CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue ycTpoucTBa U TEXHOJOTMYECKUE MPOIECCHl: OYKH, JIYIa, MEePUCKOII,
dboToanmapar, MHKPOCKOI, TMPOCKIMOHHBIA ammapar, MPOCBETICHUE OMNTHUKH,
BOJIOKOHHAs ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKECHUS CBETA.

HccnenoBanue npeaomieHus CBETa.

HaGmoenre moaHoro BHyTPEHHET0 OTpakeHus. Moiesib CBETOBOIA.

UccnenoBanue xoaa CBETOBBIX MYUYKOB Yepe3 IUIOCKOMAPAUIEIbHYIO IJIACTUHY U
IPU3MY.

HccnenoBanuie cBOWCTB M300paKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOoma.

HaGmonenne unrepdepeHIg cBeTa.

HaGnronenne BETOB TOHKHUX IMJIEHOK.

HaGmonenue nudpakium ceera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

Ha6monenne nudgpakiiniOHHOTO CTIEKTpA.

HaGmonenue nucnepcnn cBera.

HaGmronenue nonsipusanuu cBeTa.

[IpuMeHeHue NONSIPOUIOB ISl U3YUECHHS] MEXaHUYECKUX HAMPSKEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, PAKMUKYM.

N3mepenue nokazarens NpeJoMIeHUs CTeKIa.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI OT BellecTBa (Ha mpumepe
KUJKUX JIMH3).

N3mepenne HoKyCHOTO PacCTOSIHUS PACCEUBAOIINX JIMH3.

[Tonmy4yenue n3o0pakxeHUs: B CUCTEME U3 TUIOCKOTO 3€PKaia U JTMH3HI.

[Tomy4yenne n300paxeHUsI B CHCTEME U3 JIBYX JINH3.

KoncTpynpoBaHue T€IECKOMMYECKUX CUCTEM.

Hab6mronenne nudpakuuu, nHTEpGEPSHITNN U TOJISPU3AIIN CBETA.

N3yuenue nossipuzanuu cBeTa, OTPAXEHHOTO OT MOBEPXHOCTHU AUAICKTPUKA.

N3ydenne uHTEpPEpeHIINU TA3€PHOT0 U3TYYCHUS HA JIBYX ILIEJISX.



HaGmonenue nucnepcun.

HaGmonenue u uccnenoBanue qudpakimOHHOTO CIIEKTpa.

N3mepenne qiMHbl CBETOBOW BOJIHBL.

[TonyueHune crmekTpa U3JIy4eHUsI CBETOAMOAA MPU TOMOUIM JTUPPAKIUOHHON
PELIETKU.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPUH OTHOCUTEIbHOCTH.

I'panunbl MPUMEHUMOCTH KJIACCHUYECKOW MexXaHMKH. llocTymaTel crienuanbHOU
TEOPUH OTHOCUTEIIHLHOCTH.

[IpocTpancTBeHHO-BpemMeHHON uHTepBal. [IpeoOpazoBanust Jlopenna. YcimoBue
npUIUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJjyIeHue BpPEMEHU U
COKpalIeHUE JJIUHBI.

DHEprus U UMITYJIbC PESITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DHEprued W HMIYJIbCOM PEISTUBUCTCKONW YaCTHUIbl. DHEPTUS
TIOKOSI.

TexHuueckne yCTPOMCTBA M TEXHOJOTHYECKHE TIPOIIECCHI:  CITYTHUKOBBIC
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHII.

YyeHnyeckuit IKCIepUMEHT, JIabopaTOpHbIE PaOOTHI, TPAKTUKYM.

OrnpenenieHne UMITYJIbCA U DHEPTUU PEIBSITUBUCTCKUX YacTull (1o dororpadusm
TPEKOB 3apsKEHHBIX YAaCTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapHo-60aH060u 0yaaiusm.

PaBHOBecHOE TemioBOe M3NydeHHe (M3TydeHre a0COM0THO YEPHOTO Tena). 3aKOH
cmeluenus Buna. ['unoresa [lnanka o kBaHTax.

®oTOHBI. DHEPrusi U UMIYIbC (POTOHA.

®oroadpdexr. Ombitet A. I'. CromeroBa. 3akonbl (orodddexra. YpaBHEeHUE
OiiamreitHa 11 poTodrddexra. «KpacHas rpanuna» horodddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JABJIECHUE CBETa Ha aOCOIIOTHO MOTJIOMIAIOIIYIO U
a0CoOIOTHO OTpaxkaronlyro nosepxHocts). OnbiTel [1. H. Jlebenena.

BosHoBeIE cBoMicTBa uwactuu. Bomnbl ae bpounsa. Jmnuaa BonHbl ae bpounna u
pa3Mepbl 00JIaCTH JIOKANMHM3AIlMU JABWXKYIIEHCS dYacTHIlbl. KopmycKynsipHO-BOJHOBOM
nyanusM. J{udpakims 371eKTpOHOB Ha KpUCTaJlIax.

Crnemnduka wusmepeHuidr B Mukpomupe. COOTHOIICHHUS HEOMpenenEéHHOCTEe N
I'eiizenOepra.

TexHuueckue yCTpOWCTBA M  TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETD,
doTornemenT, poToMATIYNK, TYHHEIBHBI MUKPOCKOTI, COJTHEUHAs OaTtapesi, CBETOIUOI.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

UccnenoBanue 3akoHOB BHeNIHEro Gporosddekra.



HccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS MOJTYIPOBOAHUKOB oT
OCBENIEHHOCTH.

Cseronuon.
Conneunas Oartapest.
Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKkmuKym.
Uccnenosanue poropesucrtopa.
N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccnenoBanus poroaddexra.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIMO/T OT HAMPSIKECHMUS.
Tema 2. @u3zuka amoma.
OnpIThl MO UCCIENOBAaHUIO CTPOEHUA aroMa. IlnaHerapHas MoJelb aTroMma
Pezepdopna.
[Toctynarel bopa. U3nydenue u mornonieHue (GOTOHOB MPHU MEPEXOJE aToMa C
OJIHOTO YPOBHS YHEPIUU HA JIPYTOM.
Bunsl ciektpoB. CrieKTp ypOBHEHN S3HEPTUM aTOMa BOJOPOJA.
CnoHTaHHOE U BBIHYXIEHHOE U3JydeHue cBera. Jlazep.
TexHuueckue yCTpOMCTBa U TEXHOJOTMYECKUE MPOLIECCHI: CIEKTPAIbHBIN aHAIN3
(criexTpocKoIt), Ja3ep, KBAHTOBBIM KOMITBIOTED.
Jemoncmpayuu.
Mogens onbita Pesepdopna.
HaGmronenne nuHeNYaThIX CIIEKTPOB.
VY CTpoiCcTBO U AEHCTBHE CUETUNKA MOHUZUPYIOIINX YACTHII.
Ornpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIYYEHUS.
Yuenuueckuit sxcnepumenm, nabopamopusvie padomel, npaKkmukKym.
Hab6mronenne nuHe9aToro cuekrpa.
HccnenoBanue CHEKTpa pa3pekKEHHOIO0 aTOMApHOro BOJIOPOJa M U3MEPEHUE
nocTtostHHOM PunGepra.
Tema 3. Duzuxka amomHoz0 A0PaA U INEMEHMAPHBIX YACMUY,.
Hyxnonnast monens snapa ['eiizenbepra—Banenko. 3apsiy siapa. MaccoBoe 4mcio
saapa. M3oromnsl.

PannoaktuBHOCTE. Anbda-pacman. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-pacma.
['amma-usnyuenue.

3aKOoH paJuOaKTUBHOIO pacnaga. PaanoakTuBHbIe N30TONBI B mpupoae. CBoiicTBa
MOHHU3UPYIOIIETO M3JIydyeHHs. BiusHME pagMOaKTUBHOCTH Ha >KUBBIE OpPraHHU3MBI.
EctectBennsiit hon m3mydenus. Jlozumerpus.

DHeprusi CBS3M HYKIIOHOB B sizipe. Snepubie cuibl. Jledekt Macchl siapa.

SAnepubie peakuuu. Jlenenue u cuHTe3 snep. Anepusie peakTopbl. [IpoOrembl
YOPaBIsieMOr0 TEPMOSIEPHOTO CHHTE3a. DKOJOTMUYECKUE ACIEKThl Pa3BUTHUA SIACPHOU
SHEPreTUKHU.

MGTOI[BI perucrpan U UCCICAOBAHNA JJICMCHTAPHBIX YaCTHII.



OyHIaMEHTaJIbHbIE  B3aUMOJCUCTBUS. bapuOHBI, ME30HBI W  JIENTOHBL.
[IpencraBnenne o CrangaptHO Moaenu. KBapk-rirooHHass MOJEIb aIJpOHOB.

O®usuka 3a npegenamu CrangaptHod wmoaenu. TémHas matepus M TEMHas
SHEprus.

EnuncTBO (przmyeckoil kKapTUHBI MUpA.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOILIECCHl: JO3UMETpP, Kamepa
Bunbcona, siaepHbIil peakTop, TEPMOSIAEPHbIA peakTop, aToMHas OomM0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, npaKmuKym.

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

UccnenoBanue painoakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JI03UMETPA.

N3yuenue normnomieHus: 6eTa-4acTUI] aTFOMUHUEM.

Pa3nen 8. DyieMeHTBI aCTPOHOMUH U ACTPOPUZUKH.

Ortanbel pa3BUTHS acTpOHOMMHU. l[IpukiianHOE W MHUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpuMEHMMOCTH 3aKOHOB (U3UKH JJISI  OOBSICHEHUS  IPHUPOIBI
KOCMHUYECKUX O0OBEKTOB.

MeTtonbpl  acTpoHOMUYECKHMX  HcciaeqoBaHui. COBpEMEHHbIE  ONTHUYECKHUE
TEJIECKOIIBI, PAJNOTENIECKOTBI, BHEATMOC(HEpHAsT aCTPOHOMHUS.

Bun 3Bé3nHoro Heba. CosBe3gusi, sipkue 3BE3MbI, IUIAHETHI, HUX BUIUMOE
IBUYKCHHE.

ConHeynas cucrema.

Connue. ConHeuHast akTUBHOCTb. McTouHuK sHeprun CoiHIa U 3BE3 L.

3BE3M1bI, UX OCHOBHBIE XapaKTEpHUCTHKU. Jlmarpamma «CHEKTpalbHBI KIacc —
CBETUMOCTB». 3BE3[bl TJIABHOM IMOCJIEI0BATEIbHOCTU. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]] TJIaBHOM IOCIIEIOBATEILHOCTH. BHYyTpeHHEE CTpoeHHE 3BE3.
CoBpeMeHHBIE TIPEJICTABICHUS O MPOUCXOKACHUM U 3BoJIIoIUK CoJIHIIA 1 3BE3/1. DTallbl
JKU3HHU 3BE3I.

Mineunsiii Ilyts — nama [anaktuka. Ilomoxenue u nBuxeHue CoiHIAa B
lNanaktuke. Tunel ranaktuk. Paguoranaktku u kBaszapel. UEpHBIE ABIPBI B sapax
rajakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa006ma. Paszberanue raiakTuK.
Teopus bosbiioro B3peiBa. PenukroBoe u3iryyeHue.

Macurabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HaGmronennst 3BE3gHOrO HeOa HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUIN ISl ONMpeAeieHUs] MOJ0XKEHUs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE cO3Be34us1 CEBEPHOTO MOJyIIApUs U SIPKUE 3BE3MBI.

HaGmronenus B Teneckon JIyHbl, IaHET, TYMAaHHOCTEHN U 3BE3/IHBIX CKOIJICHUU.



Du3HYeCKUH MPAKTHKYM.

CnocoObl u3Mepenus: (U3NYECKUX BEJIMYMH C HMCIOJIb30BAHHEM aHAJOTOBBIX W
HU(PPOBBIX H3MEPUTENBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCONIOTHBIE M OTHOCHUTENbHBIE IOIPEIIHOCTH HM3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul] NOrPENTHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHMM, MCCIIEIOBaHUN 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH, TPOBEpPKa TMPEJIOKEHHBIX Trumnore3 (BbIOOp U3 palbOT, ONMUCAHHBIX B
TEMAaTUYECKUX paslienax «YUYeHUUYECKUU HKCIEPUMEHT, JiabopaTopHble pPaOOTHI,
OPAKTUKYM»).

Oo6o01maromiee NOBTOPEHUE.

O6o0uieHne W cucTeMaTu3alMs CoJepKaHUs pas3fenoB Kypca «MexaHukay,
«MonexynspHas ¢u3MKa U TEPMOJMHAMHKA», «JIeKTpoauHaMukay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHUATBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas (u3ukay,
«DNEeMEHThI aCTPOHOMHUU U ACTPOPUBUKI.

Ponb ¢u3uKku 1 acCTpOHOMHUHU B SKOHOMHUYECKOM, TEXHOJIIOTMYECKON, COLMAIbHON U
ATUYECKON cdepax AesITeNbHOCTH YeNOBeKa, poJib U MECTO (PU3MKU M aCTPOHOMHH B
COBPEMEHHON HAyYHON KapTUHE MHPA, 3HAUYCHHUE ONMKCATENbHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTEIBHOM W MPOTHOCTHYECKOW (PyHKuMA (¢u3MUeckol Teopuu, poiib
¢uznueckoit Teopuu B (HOPMUPOBAHUU TPEACTABICHUN O (U3MUECKONH KapTHHE MHUPA,
MeCTO (pU3NYECKON KapTUHBI MUpPa B 00IEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEACTaBICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H.

N3yuyenue kypca ¢uszuku yriayoiaéHHoro ypoBHs B 11 kimacce ocyiiecTBisieTcs ¢
y4€TOM COZIepKaTeIbHBIX MEKIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu 1 TEXHOJIOTHUH.

Meoswcnpeomemnsie nouamus, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBIICHUE, HAYYHBIN (DakT, rumore3a, Gpusndeckas BEJIUYMHA, 3aKOH, TEOPHUS,
HAOJIIOICHNEe, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, W3MEpPEHHE, MOTPEITHOCTU
W3MEPEHUI, U3MEepUTEIbHBIE TPUOOPHI, I (poBas JadbopaTopusi.

Mamemamuka: pemieHue CUCTEMbI ypaBHeHHH. TpuUroHoMeTpudeckue QyHKINN:
CHUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO.
BekTopbl M HMX NPOEKUHH HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOpoB. [Ipon3BogHbIE
aneMeHTapHbIX GyHKIui. [Ipu3Haku momooust TPEyroIbHUKOB, ONPEACIICHUE TUIOMIAN
mIockux puryp u o6bpéma Ted.

buonozua: »>nekTpuueckue SBICHHS B JKMBOM TpuUpone, KojeOaTelbHbIE
JIBWKEHHUSI B JKMBOM MpUPOJAE, SKOJOTMYECKHE PHUCKU TpPU  IPOU3BOJCTBE
ANEKTPOIHEPT U, 3JIEKTPOMArHUTHOE 3arpsi3HEHHE OKpYy Karomen Cpelbl,
yJIBTPa3BYKOBAsl IMATHOCTUKA B MEJUIIUHE, ONITUUECKUE SBJICHUS B dKUBOU MPUPOJIE.



Xumusn: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsT CTPYKTypa TBEPABIX TeEll,
MEXaHU3MbI 00pa30BaHusl KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBINA aHAJIU3.

T'eocpagpusa: maruuTHble MoNtOca 3€MIIM, 3aJIEKU MAarHUTHBIX Py, (poTochEMKa
3eMHOI TOBEPXHOCTH, ceiicMorpad.

Texnonocua. TPUMEHEHHE  IMOCTOSIHHBIX  MAarHUTOB,  DJIEKTPOMAarHUTOB,
ANEeKTpoABUraTeNb SIKOOH, reHepaTop MEePEMEHHOTO TOKA, HHAYKLIMOHHAS Me4Yb, TUHUU
3JIEKTpOIIepenay, JJIEKTPOABUIraTENb, paaap, PaguONpPUEMHUK, TEIECBU30p, AHTCHHA,
tenedon, CBYU-meub, ynbTpa3BykoBass JAMArHOCTUKA B TEXHHUKE, MPOCKIIMOHHBIN
anmnapar, BOJIOKOHHAsi ONTUKA, COJTHEYHAs OaTapesi, CIyTHUKOBbIE MPUEMHUKHU, sJIepHas
DHEPreTHUKA U DKOJIOTHUYECKHUE ACIIEKThI €€ pa3BUTHUS.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMS [TPOI' PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHHUS ydeOHOro mpeamera «Duszuka» TOIHKHBI
OTpakaTb TOTOBHOCTbh U  CIIOCOOHOCTh  OOY4YarONIUXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIIMENH JIMYHOCTHU, CHUCTEMOW I[EHHOCTHBIX
OpHEHTALINH, MTO3UTUBHBIX BHYTPEHHUX yOCXKICHHU, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTAM POCCHUUCKOTO OOIIECTBa, pACIIUPEHNE KUZHEHHOTO OIMbITa
U ONbITa JEATEJIBHOCTH B TMPOLECCE pealn3allid OCHOBHBIX  HallpaBJICHUM
BOCIIUTATEIbHOU JESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHMSA:

e chOpPMUPOBAHHOCTH TPAKIAHCKOW MO3UIIMKU OOYYAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUMCKOTO OOIIECTBA;

e TPUHATHE  TPAJUIMOHHBIX  OOIIEYECIIOBEUECKUX  TyMAaHUCTUUYECKUX U
JEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBLHOCTh B MHTEpPECAX TPa’KIaHCKOIrO
o01IecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHu3alluy;

e YMEHHME B3aMMOJEHCTBOBATh C COIIMATbHBIMUA MHCTUTYTAMU B COOTBETCTBHUH C
uX (PYHKIMSIMU U HA3HAUYCHUEM;

e TOTOBHOCTb K T'YMAaHUTApHON U BOJOHTEPCKOM AEATEIbHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTH POCCHUMCKON TPAKIAHCKON UACHTUYHOCTH, TATPHUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJIaM, JIOCTHKECHHIM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEICHNUS,

e CIIOCOOHOCTH OIICHMBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC DEIICHUS,
OPHUEHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTA YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJla B IOCTPOEHUE YCTONUYUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DCTETHYECKOE OTHOUIEHHE K MHPY, BKIIOYas 3CTETUKY HAYyYHOrO TBOPYECTBA,
npucyiero (U3nYecKon HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:

e HWHTEpPEC K pas3nu4HbiM cdepam mpodecCHOHAIBHON AESITEIBHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (PU3MKON M TEXHUKOH, YMEHUE COBEpILATh OCO3HAHHBIN
BbIOOp Oynymied mnpodeccu M peain30BbIBATH COOCTBEHHBIE >KU3HEHHbBIC
TIJIAHBI;



TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpa3OBaHUIO B 00JlaCTU
(GU3HKY Ha TPOTSIKEHUU BCEH KU3HHU.

IKOJIOIr'H4€¢CKOro BOCIMTAaHHUA

c(OPMHUPOBAHHOCTh AKOJOTMYECKON KyJNbTYpPbl, OCO3HAaHUE TIJIOOAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IUIAHUPOBAHUE U OCYILIECTBIECHUE JEHCTBUM B OKPYKAIOIIEHW CpPEll€ HA OCHOBE
3HAHHU L€l YCTOMYMBOIO Pa3BUTHUSA YEJIOBEUECTBA,

paclIMpEHUE ONbITA AEATENBHOCTH IKOJIOTMYECKOM HAMPABIECHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKH,

OCO3HAHHWE IIEHHOCTM HAYYHOM JIE€ATEIBHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHuss (GUBUKH  OCYIIECTBIISITh TMPOEKTHYD W HCCIIEIOBATEIIbCKYIO
NEATeIbHOCTh UHANBUIYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue a1ecTBUSA:

CaMOCTOSITEJIbHO dbopMynupoBaTh M aKTyaJU3UpOBaThb  IpoOsIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATeNIbHOCTH, 3a/1aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pACCMATPUBAEMBIX (PU3UUYECKUX
SABJICHUSX;

pa3pabaTbiBaTh IJIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepuaJbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESTEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJIIM, OLIEHUBATh PUCKU MOCIIEICTBUN 1€ TEIbHOCTH;

KOOPJMHUPOBATH M BBIMOJIHATH Pa0OTy B YCIOBHUSX PEaJbHOTO, BUPTYaTbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBILIJIEHUE MIPU PEIICHUU )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBatreibCcKkue AeCTBHA.

BJIaJIETh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TOHATUSIMU W METOJAAMHU
¢dbuznuecKor HAyKu;
BJIaJICTh HAaBbIKAMHU Y4€OHO-HCCIIEIOBATEIBCKON U MPOCKTHOMU JCATEIBHOCTH B
00s1acTu PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB peIICHUA 3a7a4u (PU3UUYECKOTO COACPKaHUs, MPUMEHEHHUIO Pa3TUYHbIX
METOI0B ITIO3HAHUS,



BJaJE€Th BHUAAMHM JESATEIIBHOCTA IO TIOJYYEHHIO HOBOIO 3HAHHUA, €ro
UHTEpIpETalny, MpeoOpa3oBaHUI0 U NPUMEHEHUIO B Pa3JIMYHBIX Y4EOHBIX
CUTYallUsIX, B TOM YKCJIE MPU CO3JaHUHU y4E€OHBIX TPOEKTOB B 001acTU (PU3UKH;
BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIIBUTAaTh TUNOTE3Yy €€ pelleHus, HaXOJUTh apryMeHTbl JJis JOKa3aTeabCTBa
CBOMX YTBEP)KJICHUM, 33]1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;
aHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PEUICHUS 3a7a4d Pe3yNbTaThl, KPUTUUECKU
OLICHMBATh MX JOCTOBEPHOCTb, NPOTHO3MPOBATH HU3MEHEHHE B  HOBBIX
YCIOBUSX;

CTaBUTh U (opmynupoBaTh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOM
JEeSTEIbHOCTH, B TOM YUCJIE MPU U3YYEHUHN (PU3HKY;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

YMETh NEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUYECKYIO0 00JacTh
KU3ZHEJEATEIHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTei;

BBIIBUTAaTh HOBbIE UJIEU, IPEIJIaraTh OPUTMHAIBHBIC MOAXOAbI U PEIICHUS;
CTaBUTH NPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE aTbTEePHATUBHBIE PEIICHUS.

PabGora ¢ unopmanueii:

BJIaJIETh HABBIKAMHU TMOJYYCHHS WHPOpPMAIUU (PU3HUECKOTO COACPIKAHUS W3
MUCTOYHWKOB Pa3HBIX THIIOB, CAMOCTOSITEIHHO OCYIIECTBISITH IOUCK, aHAIU3,
CUCTeMAaTH3alMI0 U WHTEPIIPETALNI0 MHPOPMAIIUN PAa3IMIHBIX BUIOB U (popm
NpeICTaBIICHUS;

OILIEHUBATH JIOCTOBEPHOCTH HH(POPMAIINH;

UCTIOJh30BaTh  CPEACTBA  WH(POPMAIMOHHBIX W KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B PENICHWH  KOTHUTHBHBIX, = KOMMYHHKATHBHBIX U
OpPTraHM3AIMOHHBIX 3a/1a4d C COOJIIOJIEHUEM TPeOOBaHHUN 3PTOHOMHKH, TEXHUKH
0€30IMMacHOCTH, TUTHEHBI, PECYPCOCOCPEKECHHsI, TTPABOBBIX M ATHYECKHX HOPM,
HOPM MH(GOPMAIMOHHON 0€30MMacHOCTH;

co37aBaTh TEKCThI (PU3NUECKOTO COACPKaHUS B Pa3IMYHBIX (popmMaTax ¢ yu€ToM
Ha3HaueHusT WHPOpPMAIMU W IIEJICBOW ayJUTOPUHU, BBHIOUpPAS ONTHMAIBHYIO
dbopMy npeacTaBICHUS U BU3yaTU3AIIHH.

KomMMmyHuKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiCTBHS:

OCYIIECTBIISITH OOIICHNE HA YPOKaX (DM3UKH U BO BHE-YPOUHOH JIESITEIIEHOCTH;
pacmo3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYAIlui U CMATYATh KOH(MDIUKTHI;
pa3BEPHYTO W JIOTUYHO H3JIarath CBOIO TOYKY 3PEHHSI C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

NMOHMMATh W WCIOJB30BATh MPEUMYINECTBA KOMAHIHONW M WHANBUIYaTbHON
padoThI;



BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JAEUCTBHI € Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEH KaXKOI'0 YeHA KOJUICKTUBA,

IIpUHUMATh  LEIU  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJAUHUPOBATH JEUCTBUA 110 €€ JOCTUKEHUIO: COCTABJIATH IUIAH JCWCTBUM,
pacupenensTh poid ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPe3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOErO BKJIA/a M KaXJOr0 YYaCTHHKA KOMaHIbl B OOLIUIA
pe3yNbTaT MO pazpabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLIEHUBATh HJIEU C [O3ULIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATH ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B  Pa3IUYHBIX
CUTYaLIUSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTUBHBIE YHUBEpPCcAJbHbIE YUueOHbIE /1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIISCTBIISATh IMO3HABATCIIBHYIO JICSITCIIBHOCTh B 00JIacTH
(GU3MKU W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh M (OPMYIHPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITCJIbHO COCTABJIATh IUIAH PEHICHUS PAaCYETHBIX M KauyeCTBEHHBIX
3a/lay, TUIaH BBIMOJTHEHUS MPaKTUYECKOM paboThl € y4E€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U TIPEINOUYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacHIMpATh paMKU Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEIIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMHUPOBAHUIO U TIPOSIBICHUIO dPYIUIIMU B 00J1aCTH (PUBHKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B ACATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/ICTh HABBIKAMHU TIO3HABATEIHLHOW PEPIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJbTATOB U OCHOBAHMI;
UCTIOJIb30BaTh MPUEMBI PEIICKCUU NIl OIEHKH CUTYaIllH, BEIOOpa BEPHOTO
peLIeHUS;

yMETh OLICHWBaTh PUCKA W CBOEBPEMEHHO NPUHHUMATh PELICHUS 110 UX
CHIKECHUIO;

INPUHUMATh MOTHBbI M apryMEHTbl JAPYTMX NPU AaHAJIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

MIPUHUMATH Ce0sl, MOHUMAas CBOM HEJOCTATKU U JOCTOMHCTBA;



IIPUHUMATh MOTHBBI M aApPryMEHTBl JAPYIMX IIPU aAHAJIW3E€ pPe3yJbTaTOB
NEATEIIbHOCTH;
MPU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OLIUOKH.

B npouecce nocTukeHUs] TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOrpaMMbl 1O (hU3UKE
JUISL YPOBHSI CpelHEro ooOiiero oOpa3oBaHMsl y OOY4YarOUIUXCS COBEPIICHCTBYETCS
ASMOIMOHAJBHBIN UHTEIIEKT, IPEANnoiaralomuil copMUpOBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BMJIETh HAINpAaBJIEHUS Ppa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHOM
cdepsl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHMS, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJanTHUpPOBATHCA K
SMOIIMOHATIBHBIM HW3MEHEHHUSIM U MPOSIBIATH THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOUIEH CTpEMJICHHE K JIOCTHXKCHHIO LIeNd U
ycrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJI1 U3 CBOUX
BO3MO>XXHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHUE
IPYTUX, YYUTBIBaTh €ro TMpH OCYIIECTBICHUU OOIICHHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIINX CIOCOOHOCTh BBHICTPAUBAaTh OTHOLIEHMUSI C
JAPYTUMHU JIIOJIbMHU, 3200TUTHCS, IPOSABIIATH UHTEPEC U pa3peniaTh KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenust B 10 Knacce npenMeTHbIC Pe3yIbTaThl Ha YIITyOJEHHOM YpOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMCHHM:

MOHUMATh POJIb (PU3UKHU B SKOHOMHYECKOH, TEXHOJIOTHICCKOM, IKOJIOTHICCKOM,
COIIMAJILHON ¥ AITHUYECKON cdepax AesITeIbHOCTH YeIOBEKa, POJIb M MECTO
¢u3MKM B COBPEMEHHON HAy4YHOW KapTUHE MHUpA, 3HAYCHHE OMHCATEIbHOM,
CUCTEMATU3UPYIOMIEH, OOBSCHUTEILHONM W TPOTHOCTHYECKOW  (PyHKIUH
buznueckor TeOpUN — MEXaHUKH, MOJICKYJISAPHON (UMK U TEPMOJAUHAMUKH,
poiib (U3MYecKo Teopuu B (GOPMHUPOBAHWUU TPENCTABICHUNU O (U3MUECKOU
KapTUHE MUPA;

pas3nuYaTh YCIOBHUS MPUMEHUMOCTH MOJENed (HU3MYECKUX TelT W TPOIECCOB
(sSBJE€HUI): WHEpUUaJbHAsl CcHCTeMa OTCuéra, aOCOJIIOTHO TBEPJOE TEIO,
MarepuajgbHas TOYKA, PAaBHOYCKOPEHHOE JBWXEHUE, CBOOOJAHOE mMajJcHUE,
a0OCOJIFOTHO ~ yripyrast jgedopmariusi, aOCOJIOTHO YIPyroe W  aOCOJIOTHO
HEYIpYyroe CTOJIKHOBEHHS, MOAEIH Ta3a, KUJKOCTU U TBEPAOTO



(KpUCTA/UIMYECKOTO) Telia, WeadbHbIA Tra3, TOYEYHBIM 3apsii, OJAHOPOIHOE
AIEKTPUYECKOE TOJIE;

pa3nuyath ycloBUs (IpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB,
MOHUMAaTh BCEOOIIM XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB U OTPaHUYEHHOCTD
UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBACHITH MEXAHHUUECKHE MPOLECCHl U SBICHUS, UCTIONb3YS
OCHOBHBIE TOJIOKEHUS U 3aKOHBl MEXaHUKU (OTHOCUTEIbHOCTh MEXaHUYECKOTO
NBIDKCHUS,  (QOpMYJbl ~ KHHEMAaTHUKA  PaBHOYCKOPEHHOTO  JBIDKCHMUS,
npeoOpazoBanus ['anmunies A CKOPOCTH W NepeMelleHus, 3akoHbl HbioToHa,
OPUHUMUIT OTHOCUTENBbHOCTU ['anmiesi, 3aKOH BCEMUPHOTO TATOTEHUsS, 3aKOHBI
COXpAaHEHUS MMITYJbCa W MEXAaHMYECKOW HHEPruH, CBsI3b pabOThl CHJIBI C
U3MEHEHHEM MEXaHWYEeCKOMl 3Hepruu, yCJIOBHUsS paBHOBECUs TBEPAOro Teja),
OpU 3TOM HCIOJIB30BaTh MATEMATHYECKOE BBIPA)KEHUE 3aKOHOB, YKa3bIBATh
yCIOBUS TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: MpeoOpa3zoBanmii [anumes,
BTOPOTO U TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUs HMIYJbCa M
MEXaHUYECKOW 3HEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIE IMPOILIECCHl M SIBICHUS, MCIOIb3YS
ocHoBHble monokeHuss MKT W 3aKOHbI  MOJEKYJISIpHOM (GU3HKH U
TEPMOJMHAMUKH (CBSI3b JAABJICHHS UJI€AJILHOTO ra3a co CpeaHel KHHETUYECKOM
SHEpPruell TEIUIOBOrO [BWKEHHS W KOHIEHTpaluuel €ero MOJIEKYN, CBA3b
TEMIIEpaTypbl BEILIECTBA CO CpEOHENW KHUHETHYECKON SHEpPruer TEIIOBOrO
JOBWKECHHSI €r0 YacTHL], CBSI3b NABJICHUS WICAIBHOTO ra3a C KOHLEHTpaluei
MOJIEKYJI U €T0 TeMIlepaTypoH, ypaBHeHue MenaeneeBa—Kiianelpona, rnepBbii
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUsSI SHEPrUU B TEIUIOBBIX IMPOLECCAX),
IpU 3TOM HCIOJIB30BaTh MATEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBATh
YCJIOBUSI MPUMEHUMOCTH ypaBHeHUsT MeHieneeBa—Kianeipona;
AHAM3UPOBATh U OOBSICHATH AJICKTPUUYECKUE SIBICHHS, WCIIOJb3YsI OCHOBHBIC
MOJIOKEHUS M 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXPAaHEHUS 3JIEKTPHYECKOTO
3apsaa, 3akoH KynoHa, MNOTEHUMANBHOCTH 3JEKTPOCTATHYECKOrO  ITOJI,
IPUHLMI CYNEPIO3ULINU JIEKTPUUECKUX TOJIEH, IPU ITOM YKa3bIBas yCIIOBUS
IIPUMEHUMOCTH 3aKoHa KyJloHa, a Takke IMPaKTU4YEeCKU Ba)KHbIE COOTHOLICHMUS:
3akoHbl OMa Ui y4acTKa UENU U Uil 3aMKHYTOM 3JIEKTPUUYECKON LIeNH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonst @apajaest 1715 JIEKTPOIIN3a);
OMHCHIBaTh (U3UYECKHUE TIPOIECCHl W  SBIICHUS, WCIIONB3Yys] BEIUYWHBI:
NIEPEMEIIEHAE, CKOPOCTh, YCKOPEHHE, MMITYJIbC Te€la M CUCTEMBI TEJ, CHUIIA,
MOMEHT CHJIbI, JIaBJI€HWE, NMOTCHIMAIbHAS JHEPIHs, KUHETHYECKAs SHEPTHUS,
MeXaHuuecKasi SHeprus, padoTa CHJIbI, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, CHUIIa
TSDKECTH, CUJIa YIPYTOCTH, CHIIA TPEHUS, MOITHOCTb, SHEPTUs B3AUMOJCHUCTBUSA
Tena ¢ 3eMiEN BOMM3U €€ MOBEPXHOCTH, SHEPTHs YNpyrou aedopmanuu



MPY>KUHBI, KOJWYECTBO TEIUIOTHI, a0COJIIOTHASI Temmeparypa Tena, padoTta B
TEPMOJAMHAMUKE, BHYTPEHHSS DJHEPIHUsl HICAJbHOIO OJHOATOMHOIO Tasa,
paboTra uAeaNnbHOrO ra3za, OTHOCUTENbHAs BIAXHOCTh Bo3ayxa, KIIJ|
MJCAJBHOTO TEIUIOBOTO JIBUTATENsA; JJEKTPUYECKOE TM0JE, HANPSHKEHHOCTH
ANEKTPUYECKOTO TOJIA, HANpPsHKEHHOCTh TMOJISI TOYEYHOrO 3apsAna Wi
3apsDKEHHOrO  Iapa B BaKyyM€ M B JUIJIEKTPUKE, MOTEHIMAI
ANEKTPOCTATUYECKOTO TOJI, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABHKYILAs CHUIIA,
CUJa TOKa, HAIpPSYKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKas €MKOCTb IIJIOCKOIO
KOHJIEHCATOpa, CONPOTUBJIEHUE Yy4YacTKa LENH C TMOCIEA0BATEIbHBIM U
napajieJIbHbIM COEIMHEHUEM PE3UCTOPOB, DHEPIHS DJIEKTPUYECKOTO MO
KOHJIEHCATOPAa;

OOBSACHATh OCOOEHHOCTH MPOTEKaHUs (U3MYECKUX SIBICHUN: MEXaHUYECKOE
JNBWKEHHE, TEIUIOBOE JBWKCHHE 4YaCTHUIl BEIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKOE€ ABWXKeHUe, nuddys3usi, ucnapeHue, KUICHUE W KOHJACHCAIMs,
IUIaBJIEHUE WU KPUCTAJUIM3alUs,  HAIpaBJIECHHOCTH TEIJIONEPEAAYH,
ANEKTpU3AMUs TeJ, OSKBUIOTCHIIMAIBHOCTh IOBEPXHOCTH  3apsSyKEHHOTO
IPOBOJAHUKA;

IPOBOAUTH HUCCJEIOBAHHE 3aBUCHUMOCTU OJHOW (U3MUECKOW BEIMYMHBI OT
IPYroil ¢ HCIOJb30BAaHUEM IMPSMBIX M3MEPEHHM, NMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHUPOBATH PE3YIbTaThl MOJYYEHHON 3aBUCUMOCTH (HU3MUECKUX
BEJIMYMH B BUJIE TPaQUKOB C YUETOM aOCOIIOTHBIX MOTPEITHOCTEH U3MEPEHMUI,
JenaTh BBIBOABI 110 PE3YJIbTaTaM UCCIIEAOBAHUSA,

IPOBOAUTH KOCBEHHBIE M3MEpEeHUsl (PU3NUYECKUX BEIIUMYUH, MPU STOM BBIOUPATH
ONTUMAJIBHBI METOJI U3MEPEHHUs, OIICHUBATh A0COJIOTHBIE U OTHOCUTEIHHBIC
MNOTPELIHOCTH PSIMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJIUTH OMBITHl [0 MPOBEPKE MPEIT0KEHHON THUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMpPATh OJKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJIYYEHHBIE PE3YJIbTAThl U JIETIATh BBIBOJ] O CTATYCE MPEI0KEHHON THUIIOTE3BI;
co0moaTh mpaBuia 0€30MacHOro TpyJa HpU HPOBEJACHUM MCCIEIOBAaHUN B
pamMKax y4eOHOro 3KCIepHUMEHTa, MPAaKTUKyMa U y4eOHO-HUCCIIeI0BATEIbCKON U
IPOEKTHON JEATEIbHOCTH C HCIIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M
1a60paTOpHOTO 00OPYAOBAHMUS;

pemaTth pacy€THbIE 3a/1aud C SIBHO 3a/IaHHOM M HEABHO 3aJIaHHOW (PU3HYECKOMN
MO/JIEJIbIO: Ha OCHOBAaHUM aHAJIN3a YCJIOBHsI 0OOCHOBBIBATH BHIOOP (PU3NUYECKOI
MOJIEIM, OTBEYAroIleld TpeOOBaHUSAM 3a7aud, MPUMEHATH (OPMYIbl, 3aKOHBHI,
3aKOHOMEPHOCTH M TMOCTYJaThl (U3MYECKUX TEOPHl NpU HUCHOJIB30BAHUU
MaTEMaTUYECKUX METO/A0B PEIICHH 3aJ]1a4, IPOBOJUTH pacy€Thl HA OCHOBAaHUU
MMEIOIIUXCS JTaHHBIX, aHAJTU3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATH METOJbI
pelIeHHs C YYETOM MOYYEHHBIX PE3yJIbTaTOB;



e pemaTh KayeCTBEHHBIC 3a/lauu, TPEeOyroNue MPUMEHEHUs 3HAHWUN W3 Pa3HBIX
paszenoB Kypca (GHU3WKH, a TaK)Ke WHTETPAIMM 3HAHWK U3 APYTHUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO  IIMKJIA:  BBICTPAWBATh  JIOTHYECKYIO  IEMOYKY
pacCy:KIE€HUH C ONOpPOM Ha H3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHUS,

e HCIIOJB30BaTh TCOPETHUCCKHUE 3HAHUS JJII OOBSICHEHUS OCHOBHBIX MPHUHITUIIOB
paboThl  U3MEPUTENBHBIX  NPUOOPOB,  TEXHUYECKHMX  YCTPOMCTB U
TEXHOJOTUYECKUX TPOIECCOB;

e TPUBOAWTH NMPUMEPHI BKIIaJla POCCUHUCKHX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHCHHE IPOIIECCOB OKPYKAIOIIET0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

e AHAM3MPOBATH W OICHWBATH IOCIEJCTBUS OBITOBOW M TIPOU3BOJICTBCHHOU
JESATEIBPHOCTH YEJIOBEKA, CBA3aHHOW C (DM3MUYECKUMH IPOIIECCAMHM, C MO3UIIUN
DKOJIOTHYECKOM  O€30MacHOCTH,  TPEJACTaBICHUH O  palMOHAJIBLHOM
IIPUPOJIOIIOJIB30BAHUH, & TAKXKE PAa3yMHOM HCIIOIb30BAHUHU JIOCTH)KCHUN HAayKH
Y TEXHOJIOTHH JIJIS JAJIBbHEHUIIIEr0 Pa3BUTHS YEJIOBEYECKOTO 00IIECTBA;

e TMPUMEHATH pa3IMYHBIC CIIOCOOBI PabOTHI ¢ WHpOpMaNHUeH (GU3NIECKOTO
CoJIep KaHMs C UCTIOJIb30BAHHEM COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTH,
Ipyd 3TOM HCIOJIB30BaTh COBPEMEHHBIC WH(GOPMAIMOHHBIC TEXHOJIOTHH JIJIs
NIOWCKa, TepepabOTKM W TPEAbSBICHUS YYEOHOH W HaydHO-TIONMYJSPHON
UHPOpMAIMKM,  CTPYKTYpUPOBaHWUS H  HWHTEpIperanud  uHOpManmy,
NONYyYEeHHOW W3 pPa3IMYHBIX WCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH
NoJy4yaeMyr HMH(OPMAIMIO W OLEHUBATh €€ MOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHWH, TaK U HAa OCHOBE aHaJIN3a UCTOYHHKA HH(OPMAIIWH;

e TIPOSBISTH OPTaHU3AIMOHHBIC W MMO3HABATEIBHBIC YMEHHUS CaMOCTOSTEIBHOTO
pUOOPETCHHST HOBBIX 3HAHUI B MPOIECCE BBIMOJIHCHUS MPOSKTHBIX B Y4eOHO-
UCCJIE0BATEIBCKUX PAdOT;

e paboTarh B TpyINIEe C WCIOJTHCHHEM PA3JIMYHBIX COIHMAIBHBIX pOJICH,
IUTAHUPOBATh Pa0OTy TPYIIBI, PAMOHATIBLHO PACTIPENCIITh IEATEIHHOCTh B
HECTaHJAPTHBIX CHUTYyallMsIX, aJeKBAaTHO OIICHUBATh BKJIQJ KaXKIOTO W3
YYaCTHUKOB T'PYIINHI B PEIICHUE PacCMaTpUBAEMOi MIPOOIEMBI;

e TMPOSBIATH MOTHBALMIO K Oyaymieil mpogecCHOHAIBHON NeSTeIbHOCTH 10
CHEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO TTPODHIIS.

K xonny obydenuss B 11 Knacce mpeaMeTHBIE Pe3yiabTaThl Ha Yri1yOJEHHOM ypOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOMIUXCS YMCHHIA:

e TIOHMMATh POJIb QU3NKU B PSKOHOMHUYECKOH, TEXHOJOTHUYECKOM, COIMATLHOU U
3TUYECKOM cdepax esITeIbHOCTH 4YeJIOBeKa, pojdb M MeECTO (U3UKH B
COBPEMEHHOM HAY4YHOW KapTUHE MHpA, POJb ACTPOHOMHHM B MPAKTUYECKOUN
NEeSITeIbHOCTH YEJI0BEKAa U JAJbHEHIIIEM HAYyYHO-TEXHUUYECKOM Pa3BUTHH,



3HAUEHUE  OIHUCATENbHOW,  CHUCTEMAaTHU3UPYIOIIEH, OOBACHUTEIBHON U
MPOTHOCTUYECKON (QYHKIUNA (PU3HUECKOH TEOpUU — DJICKTPOAMHAMUKH,
CIICUUAIbHOW  TEOPUU  OTHOCUTEIBHOCTH, KBAaHTOBOM  (PU3MKH,  POJb
dbusznueckoit Teopun B GOPMUPOBAHUU MIPEJICTABICHUN O (U3UUECKON KapTHUHE
MHpa, MeCTO (uU3MUeCKOW KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O IPUPOJIE;

pas3nuyarh yCIOBUS MPUMEHUMOCTH MOJeNei (PU3MYECKUX Tl U MPOLECCOB
(BJIEHMIT): OJHOPOAHOE DBJIEKTPUUYECKOE W OJHOPOJHOE MArHUTHOE IMOJs,
rapMOHMYECKHE  KOJeOaHus, MaTeMaTU4YeCKUd  MasTHUK,  UJcaTbHBIN
NPY>KUHHBIM MAasiTHUK, TapMOHUYECKHE BOJHBI, WJCaNbHBIA KoJeOaTeabHbIN
KOHTYp, TOHKas JINH3a, MOJEJENH aToMa, aTOMHOIO si[pa U KBAHTOBOM MOJIENU
CBETA;

pasznuyath yclioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIINI xapakTep PyHIaMeHTaIbHBIX 3aKOHOB U OTPAaHUYCHHOCTD
MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJM3UPOBATh U OOBACHATH JJICKTPOMArHUTHBIE TMPOIECCHl M  SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI Y 3aKOHBI AJIEKTPOJUHAMUKYU U CIICIUaIbHON
TEOPUU OTHOCUTENIBHOCTU (3aKOH COXPAaHEHMs AJIEKTPUUECKOro 3apsja, Cuiia
Awmrnepa, cuia JlopeHua, 3aK0H 2JEKTPOMarHuTHOM MHIYKLIMH, TpaBuio JIeHia,
cBa3b DJIC caMOMHIOYKIHMHM B 3JIEMEHTE 3JIEKTPUUYECKOW LEMU CO CKOPOCTHIO
U3MEHEHUS CUJIbl TOKA, IMOCTYJNAaThl CHEUHAIBHOW TEOPHUH OTHOCUTEIBHOCTH
DUHIITENHA);

aHAIM3UPOBATh U OOBSACHATH KBAHTOBBIC IMPOILIECCHl M SABICHUS, HCIOJb3YS
MOJIOKEHMSI KBaHTOBOW (u3uku (ypaBHeHHe ODifHIITENWHA s (porodddekra,
MEepBbII W BTOPOM  mocTynatel  bopa,  NOpUHIMI ~ COOTHOIIEHWS
HeonpeaenéHHocTe  ['eii3enHOepra, 3aKOHBI COXpPaHEHUS 3apsAIOBOTO M
MacCOBOI'O YHCENI U SHEPrUU B SJIEPHBIX PEAKIUSAX, 3aKOH PaJTUOAKTUBHOIO
pacnazna);

ONMHCHIBaTh (U3MYECKUE TIPOIECCHl U SBICHUSA, WCIOJIb3yS BEIWYUHBI:
HaIpsKEHHOCTh  AJIEKTPUYECKOrO  MOJI, IMOTEHIMAN  3JIEKTPOCTATUYECKOIO
II0JIS1, Pa3HOCTh MOTEHUIHUAIIOB, JIEKTPOABUIKYIAsl CUJIA, MHAYKIHSI MATHUTHOTO
MOJIsl, MAarHUTHBIN TOTOK, cWiia AMIlepa, UHIYKTUBHOCTb, 3JEKTPOABUKYIIAs
CHjla CAaMOMHAYKIIMK, DHEPrus MAarHUTHOIO IO IPOBOJHHMKA C TOKOM,
PEISTUBUCTCKUM MMITYJIbC, IIOJIHAs SHEPrusi, SHEPrusi IOKOs CBOOOJHOMU
YACTHIIBI, SHEPTHUS U UMITYJIBC (DOTOHA, MACCOBOE YHCIIO U 3apA sIAPa, SHEPTHSI
CBSI3U A11pa;

OOBSICHATD 0COOEHHOCTH MIPOTEKAHUSA buznYecKnx SIBJICHUM:
AJIEKTPOMArHUTHas WHAYKUHUSA, CAMOMHAYKIUS, PE30HAHC, HHTepdepeHLns
BOJIH, AU(PaAKIUS, JUCIIEPCHUs, TTOJIHOE BHYTPEHHEE OTPAKECHHUE,



dotoanektpuueckuii rdpdext (dhotodddext), anbda- u Oera-pacmanbl saep,
raMMa-u3jiaydeHue sijaep, (PU3NUEeCKue MPUHIUIBI CIEKTPAIbHOTO aHajdu3a u
paboThI 1a3epa;

OMPENENATh HAMPABICHUE WHIYKIMM MAarHUTHOTO TOJISI TPOBOJHUKA C TOKOM,
cuibl Amnepa u cuisl JlopeHna;

CTPOUTHh M300pa)KeHUe, CO3/aBacMOE IJIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
PacCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHATH OCHOBOTIOJIATAIOIINE aCTPOHOMUYECKHUE TTOHSTHS, TECOPUH U 3aKOHBI
JUISL aHalii3a U 00bSICHEHUs (PU3UYECKUX MTPOIIECCOB, MTPOUCXOSAIINX B 3BE3/MAX,
B 3BE3/IHBIX CUCTEMAaX, B MEKTAIAKTUYECKOU cpeJie; NBHKEHUS HEOECHBIX Tell,
ABOJIIOLIMM 3BE31 U BeenneHHoi;

IPOBOJIUTh  WCCIEJOBAHUE  3aBUCUMOCTEM  (U3WUYECKUX  BEIUYUH  C
UCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUM, TPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
(dbuKCUpOBaTh PE3yJbTAThI MOTYYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B
BUJie TpaduKoB ¢ yuéToM aOCOJIOTHBIX TMOTPENTHOCTEH H3MEpPEHUM, JeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3UUECKUX BEJIMYHUH, MPU STOM BBHIOHUPATh
ONTUMAaJIbHBI METOJ M3MEPCHHs, OILICHUBATh a0COJIOTHBIC U OTHOCUTEILHBIS
MOTPEITHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAUTH OMBITHI MO TPOBEPKE MPEMIOKEHHON THUIOTE3bl: IUIAHUPOBATH
AKCTIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIU3UPOBATH
MOJTyYE€HHBIE PE3YJIbTAThI U JI€JIaTh BBIBOJI O CTATYyCE MPEIJIOKECHHON TUIIOTE3HI;
ONHUCHIBATH METO/IbI TTOTYYEHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOJro1aTh TpaBuiia OE30MacHOTO TPyJAa MPU TMPOBEICHHHM HCCIACIOBAHUN B
paMKax y4eOHOI0 SKCIIEpUMEHTa, TPAKTUKyMa U YU4eOHO-HUCCIIeI0BATEIIbCKON 1
MPOEKTHOM JIESITEILHOCTH C HCIOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOUCTB U
1a60paTOpPHOTO 00OPYIOBAHUS;

pemaTth pacy€THbIC 3a/1aud C SIBHO 3a/IaHHOW M HESIBHO 3aJIaHHOW (PU3MYECKOMN
MOJIENIbIO: Ha OCHOBAHWM aHAlM3a YCJOBHUS BbIOMpATh (U3UUECKHE MOJIEIH,
OTBEUAKOIIHE TpeOOBaHUSAM  3a7a4yd, NPUMEHITH (HOPMYJbI, 3aKOHHI,
3aKOHOMEPHOCTH U TIOCTYJaThl (PU3MUECKUX TEOPHH MPH MCIOJIb30BAaHUU
MaTeMaTHYECKUX METOJIOB PEIICHUs 3aj]lay, MPOBOJUTH pACUEThl HA OCHOBAHUU
UMEIOIINXCS JAHHBIX, aHAJTU3UPOBATH PE3YJIbTATHl U KOPPEKTUPOBATH METOJbI
peleHus ¢ y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;

pemaTh KadyeCTBEHHBbIC 3a/ayd, TPeOyrolIne MPUMEHEHUST 3HAHWN U3 pa3HBIX
pasnenoB Kypca (PU3MKH, a TaKKe MHTETpallid 3HAHUN U3 JIPYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O0  IMKJAa:  BBICTPAaMBaTh  JIOTUYECKYHD  IEMOYKY
pacCy:KI€HUH C ONOpOM Ha H3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH H
bu3nyecKre sIBJICHUS;



UCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS 151 OOBACHEHHS] OCHOBHBIX NMPUHLHUIIOB
paboThl  U3MEpPUTENBHBIX  NPUOOPOB,  TEXHUYECKHX  YCTPOWCTB U
TEXHOJIOTUYECKUX IIPOLECCOB;

MPUBOJUTH NMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE IPOLIECCOB OKPY’KAIOIIEr0 MHUpA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHIL;

aHAIM3UPOBATh M OLICHWBATh IOCJEACTBHS OBITOBOM M MPOU3BOACTBEHHOM
JeSATENbHOCTU YEJIOBEKa, CBI3AHHOW C (DM3MUYECKUMU IMPOLIECCAMH, C MO3HILIMIA
HKOJIOTUYECKOM  O€30MacCHOCTH, IPEACTAaBICHUN O  palUOHAIBHOM
IPUPOJONOJIB30BAHNM, & TAKKE PA3yMHOM HCIIOJIb30BAHUM JTOCTUKEHUN HAYKH
Y TEXHOJIOTHH JIJIsl JaNbHEHUIIEro pa3BUTHsI YEJIOBEYECKOr0 OOIECTRa;
OPUMEHSTh pPa3IMYHble CHOCOOBI paboThl ¢ uHbOpManuel (U3NYECKOro
coJiep KaHMsl C UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAILIMOHHBIX TEXHOJIOTHH,
Opv 3TOM HCIOJB30BaTh COBpPEMEHHbIE WH()OpPMAIMOHHBIE TEXHOJOTHHU IS
NOKMCKa, NEepepadOTKM M TNpPEabsSBICHUS Y4eOHOM U HAyYHO-TIOMYJISPHON
uHbOpMaIK,  CTPYKTYPUPOBAHMSI M  HMHTEpOpeTaluu  WHOOpMAaIuH,
NOJIYYEHHOM M3 Pa3JIMYHbIX HMCTOYHUKOB, KPUTUYECKH aHAJU3UPOBATh
[OJy4yaeMyl0 HH(OPMALMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MUMEIOIINXCS 3HaHUH, TaK U HAa OCHOBE aHaJIM3a UCTOYHMKA HH(OpMALINY;

NPOSIBJISITH OPTaHU3AIMOHHBIC W TI03HABATEIIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
pUOOpPETCHHST HOBBIX 3HAHUI B MPOIECCE BBHIMTOIHEHUS MPOCKTHBIX U yU4eOHO-
HCCIIEZIOBATEIbCKUX PaboT;

paboTath B TpYyIIEe C HWCIOJHCHUEM pa3UYHBIX COLHUATBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYIIBI, PAIlMOHATBHO PaCHpPEACNATh IEATSIBHOCTh B
HECTaHJAPTHBIX CHUTYyallWsIX, aJeKBaTHO OIICHWBATh BKJIAJ KaXIOTO W3
YYaCTHHKOB T'PYIIIBI B PEIICHUE pacCMaTPUBAEMOU TIPOOIEMBI;

NPOSIBIISITh MOTHBALIMIO K Oyaymied mnpodecCHOHaIbHON NeATEIbHOCTH I10
CIIEUATIBHOCTAM (YU3UKO-TEXHUYECKOTO TTPOQuIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrtpoabubie | IlpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pasznea 1. HAYYHBIV METO/ ITO3HAHUS ITPAPOIBI
11 Hay4Hnslii MeTO MO3HAHUSA TPUPOBI 6
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO Tea 5
2.4 3aKOHBI COXpPAHECHUS B MEXaHUKE 10
Hroro o pazueny 35
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUU 15 1
3.2 Tepmoauaamuka. TennoBble MalTuHbI 20 1
33 ArperartHble cOCTOsIHUS BeniecTBa. Pa3oBbie 14 1
nepexoabl
Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOE T0JIE 24 1
4.2 I1oCTOSAHHBIN TEKTPUUECKUI TOK 24 1




4.3 Toku B pa3nuuHbIX cpeax 6
Uroro no pazueny 54
Paznen 5. ®U3NUYECKHAN MPAKTUKYM
5.1 Ou3nyecKkuil NpaKTUKyM 16 16
Uroro mo paznmeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. JIEKTPOAUHAMMUKA
11 DneKTpOMarHuTHast UHAYKIUS 13 1
1.2 MaruutHoe nose 14
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHunueckue KoaeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJIeOaHuUs 15
53 MexaH1ueCcKHe U AIEKTPOMarHuTHbIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazueny 60
Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH
3.1 OcuHosbel CTO 5 1
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Ayalln3m 15
4.2 ®dusnka aToma 5




4.3

®u3nKa aTOMHOTO s1pa U JIEMEHTapHbBIX
YacTULL

Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMEeHThl aCTPOHOMUU U acTpO(PU3UKU 12
Hroro no pazneny 12
Pa3nen 6. PU3HUYECKH TIPAKTUKYM
6.1 Ouznyeckuil MpaKTUKyM 16 16
Hroro mo paznmeny 16
Pazgen 7. OBOBLHIAIOIIEE IIOBTOPEHUE
CucreMmaruzanus 1 00o01eHne
71 MPEMETHOTO COJICPIKAHMSI U OTBITa 15
' NeSTEIbHOCTH, TIPUOOPETEHHOTO MIPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro mo pazueny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 170 16
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