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PABOYAS ITPOTPAMMA

0 Y4eOHOMY MPEIMETY
«PusnKay
(Yri1ry0JieHHbIH YPOBEHb)

CocraBnena B cooTBercTBUM ¢ DenepanbHoil paboyell mporpaMMoi CpelHero oOIero
oOpaszoBaHusl 110 npeamety «Pu3nka» yriyOIeHHbI ypOBEHb.

2024 r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeAaHero ooOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUW K pe3ysibTaTaM OCBOCHUS
OCHOBHOHM 00pa3zoBaTenbHOM Mporpammsbl, mpeacraBieHHsix B ®I'OC COO, a
Takke ¢ yu€toM ¢enepaibHOi padoueit mporpammbl BocnuTanus u Konuenuun
npenojaBanus yueOHoro npeamera «dusnka» B 00pa30BaTENbHBIX OpraHU3aIMIX
Poccuitickonn ~ ®enepauuu,  pealn3ylOIIUX  OCHOBHBIE oOpa3zoBaTeIbHbIC
IPOrPAMMBI.

[Tporpamma no ¢usmke onpenenseT 00s3aTeNbHOe MIPEIMETHOE COJEpKaHuE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUECHHSI TEM U Pa3JEioB
y4eOHOTO TIpeIMeTa C YYETOM MEXIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBSI3EH,
JOTUKA Y4eOHOro Ipoliecca, BO3PAaCTHBIX OCOOEHHOCTEH  0O0ydYaromuxcs.
[Iporpamma 1o Qusuke Aa€T TPEACTAaBICHHE O IENSIX, COACp>KaHUU, OOIIeH
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYYaIOIIUXCA CPEICTBAMHU
yueOHoro npeameta « Pu3nka» Ha yriiy0JIEHHOM ypOBHE.

N3yyenue kypca (pu3MKH yriyOJEHHOIO YpPOBHS IO3BOJSIET PEAU30BAThH
3a/1auu MPOoPeCCHOHAIBHON OpUEHTAIIMH, HAMIPaBJICHO Ha CO3JaHUE YCIIOBUM IS
MPOSIBJICHUS] CBOUX HMHTEIUIEKTYalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOy4JaronuMmcsi, KOTOpble HEOOXOAMMBI Il TPOJOJDKEHHS O0pa3oBaHUS B
OpraHu3alusIX MNpo(PEecCHOHATBHOTO OOpa3oBaHMs 1O PA3NHYHBIM  (U3BHKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nmporpamMe 1m0 (u3MKe ONPEAeNsioTCS IIaHUPYEMbIe Pe3yJIbTaThl
OCBOEHHUSA Kypca (PU3MKK Ha YpOBHE CPeAHETO 00IIero o0pa3oBaHus: TUIYHOCTHBIC,
METanpeIMeTHbIe, TpeaMeTHble (Ha  yriayoméHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTUYECKOM OCHOBOM [ pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM pe3yibTaTaM OOYyYaroImUXCs, OCBOWBIINX
nporpaMmy 1o (U3MKEe Ha YypOBHE CpemHero oOmero oOpa3oBaHus Ha
yrayOnEHHOM YPOBHE, SIBJSIETCSI CUCTEMHO-/IEATEIbHOCTHBIN TTOAXOI.

[Iporpamma no (pu3uke BKIHOYAET:

IUIaHUPYEMBbIE pe3yJIbTaThl OCBOCHHUS Kypca (HU3UMKU Ha  YriIyOJIEHHOM
YpOBHE, B TOM YHCJIC TTPEIMETHBIE PE3YJIbTATHI TI0 T0JIaM 00YUYEHUS;

cozepkanue yueOHoro npeamera «dusmukay mo rogam o0yueHusl.

[Iporpamma 1o ¢u3nke HMEET TPUMEPHBIA XapakTep W MOXET OBITh
MCIIOJIh30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOMX pabOUMX MPOTPaMM.

[TporpamMMa mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATHBY YUUTEICH U
OPEeIOCTaBIsET BO3MOXHOCTH ISl peajii3allii  Pa3IMYHbIX METOAMYECKUX
MOJXOJ0B K TMpPEnojaBaHui0 (PU3MKM Ha YriayOJEHHOM YypOBHE TMPHU YCIOBHH
coXpaHeHUs 00s13aTEIHLHOM YaCTH COJIepKaHUs Kypca.



dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyMHas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpysxarorieM Mupe. [IIkonbHbIN Kypc GU3UMKHA — CHCTEMOOOPA3yIOIHi
JUISI €CTECTBEHHO-HAY4YHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHWH, HM3ydyaeMbIX XUMHUEH, OHWOJIOTHEH,
dusnueckoit reorpadueir w actpoHommei. Vcmonb3oBaHWME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeNuiIo XapakTtep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIYYeHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMHU. 3yueHue
(¢U3MKH BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MuUpa o0ydaromierocs, B (GOPMHUPOBAHUE YMEHUU MPUMEHSATH HAYYHBIN
METO/]1 IO3HAHUSI TIPY BBITIOJIHEHUU UMHU YUYE€OHBIX UCCIIECOBAHUM.

B ocHOBY Kypca (pu3HuKH Ha ypOBHE CPEHETO 00IIero 00pa30BaHus MOJI0KEH
pAI Uaeh, KOTOPbIE MOKHO PACCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOEHUS.

Hoea uenocmmuocmu. B COOTBETCTBHM C HEN KypC SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3leioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (PU3HKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmum B Kypce sBiIseTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIICCTBE U
ToJIe.

Hoea zymanumapuzayuu. EE peanuzanus TPEAIONaracT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKOW HAyKU, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3zBuTtheM OOIECTBa, a Takke C  MHUPOBO33PEHUYECCKUMHU,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEeMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc pusuku yriyOi€HHOTO ypOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMUYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUHA M 3aKOHOB. IIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOUIMX MPEACTAaBICHUN W COBPEMEHHBbIE TEXHUYECKHE YCTpOWCTBa, U
TE€XHOJIOTHUHU.

Hoea 3konocuzayuu peanmusyeTcs NOCPEACTBOM BBEICHUS SJIEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX HSKOJOTMYECKUM MpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKHA M TEXHOJIOTMM, a TaKxke O0OCYXICHUS
po0JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U IKOJIOTUYECKON O€30MacHOCTH.

OcBoeHue coJepKaHusl MPOrpaMmbl MO (PU3UKE AOHKHO OBITh IOCTPOEHO Ha
MPUHITUTIAX CUCTEMHO-JIEATeILHOCTHOTO moaxoa. s Gu3nuku peanusamus dTHX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIB30BAHUK CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHicTByrolero (akropa ydeOHoro mporecca. [ns yrimyOn€HHoro
YPOBHSI — 3TO CHCTEMA CaMOCTOSITEIBHOTO YYEHUYECKOTO IKCIIEPUMEHTA,



BKJIIOUYAIOLIETO (PPOHTAIBHBIE YUYEHUYECKHE OMbBITHI MpPU H3yYEHUU HOBOTO
MaTepuaia, JabopaTopHble padoThl U pabOThl MpakTUukyma. [Ipu 3TOM BO3MOMKHBI
nBa crocoba peanuzanuu  (U3MUECKOrOo TpakTukyma. B mepBom  ciydae
IpakTUKyM npoBoAuTcs aubo B koHie 10 u 11 kmaccos, b0 mocie mepBoro u
BTOPOrO0 TOJYTOAUMM B KaXIOM U3 3TUX KiIaccoB. Bropoill cmocod — 3T0
UHTETpaluss padoT MpakTHUKyMa B CHCTEMY JIaDOpaTOpPHBIX pPadOT, KOTOpHIE
IPOBOJSATCSA B Mpolecce u3ydeHus pasaena (temsl). [Ipu stom mox paboramu
PaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PyKOBOJICTBY CBEPHYTOIr'0, 0000IIEHHOTO BUIA 0€3 MOIIaroBOil HHCTPYKILIUH.

B nmporpamme mno ¢usuke cucTeMa YYCHHUYECKOTO OSKCIEPUMEHTAa,
1a00paTOpHBIX padOT M MpaKTHKyMma MpeACTaBiIeHAa €AUHBIM mepeuyHeM. Bribop
TEMATUKU JUIS 3TUX BUAOB YYCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISICTCS
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOIECCa UCXOSI U3 OCOOEHHOCTEN MOYyPOYHOIrO
IJIAaHUPOBAHMS W OCHalleHua KaOuHera ¢usuku. Ilpu »ToM oOecneunBaercs
OBJIaJICHHE OOYYaIOUUMHUCS YMEHUSAMM [POBOJUTH IMPsIMbIE U KOCBEHHBIE
U3MEPEHMsI, UCCIEIOBAaHUS 3aBUCHMOCTEH (PU3MUECKHX BEIMYMH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbuioe BHUMaHHWE YAENAETCA PEHICHUIO PACUETHBIX W KauyeCTBEHHBIX
3agad. [Ipu 3TOM ns pacy€THBIX 3a7a4 IPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJJaHHOW (PU3MYECKON MOJEIbIO, MO3BOJISIONUINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjesia Kypca, Tak U
WHTETPUPYS MPUMEHEHUE 3HAHUM W3 Pa3HBIX pa3aenoB. [ KauecTBEHHBIX 3ajad
MIPUOPUTETOM SIBJISIIOTCA 3a/laHds Ha OOBSCHEHUE/TPEJCKAa3aHUuE MPOTEKAHMS
bu3nuecKuxX SBICHUN U MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyrolre BhIOopa
(duznyeckoil MoIeNH ISl CUTyal[Ml IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k wmMarepuanbHO-
TEXHUYECKOMY OOECIEUCHHUIO0 Y4eOHOTO Mpolrecca Kypc (U3UKH yriayOJIEHHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aTbCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (QU3NKU JODKHO OBITH HEOOXOAUMOE
naboparopHoe 0OOpynOBaHUE Ui BBIOJHEHUS YKa3aHHBIX B MPOTrpaMMe I10
(¢u3NKe YYEeHHMUECKHX OIBITOB, JIAOOPATOPHBIX PAbOT W pabOT MpakTUKyma, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYI0BAHHKE.

JleMoHCTpaliMoHHOE  000pyJI0BaHWE (POPMUPYETCSI B  COOTBETCTBUM C
OPUHLIMIIOM MHUHUMAJIBbHOM JOCTaTOYHOCTH U 00ECleYMBaeT TMOCTAaHOBKY
MEPEYUCIICHHbIX B TMpOrpaMMe MO (U3MKE KIIOYEBBIX JAEMOHCTpALUN IS
UCCIICIOBAHUSI  M3Y4YaeMbIX  SBJICHHMM M  MPOLECCOB, OMIHUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHA.

JlaGopatopHoe o0O0OOpyJIOBaHHE IS YYECHHYECKUX MPAKTUYECKUX padoT
dopmupyeTcss B BUAE TEMAaTHYECKUX KOMIUJIEKTOB U OOECIEUYMBAETCS B pacuére



OJTHOTO KOMILJIEKTa Ha JABYX oOOyvarommxcs. TeMaTH4ecKue KOMILIEKTHI
71a60paTOPHOTO O0OpPYAOBAHUS JIOJDKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJIe ITU(DPOBBIX J1aOOpaTOpuil.

OCHOBHBIMU LIETSIMU H3y4eHUs! GUZUKH B 00111eM 00pa30BaHUU SBISIOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEeMJICHUS OOy4alolmuxcs K HaydHOMY
U3YYEHUIO TPUPOABI, PpPa3BUTUE MX HMHTEIUIEKTYalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCIIENOBATEIBbCKOTO OTHOLICHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMHpoOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa MU3yuyeHUs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKHU;

dbopMupoBaHUE YMEHUN OOBICHSITH SIBJICHUS C UCIOIb30BaHUEM (DU3UUECKHUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TMPEACTABICHUN O POMU (U3UKK IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MpEACTaBICHUUN 0 BO3MOXHBIX  cdepax Oyayuen
npodeCCUOHAIBHOW ~ ESTETbHOCTH, CBSI3aHHBIX C (PU3MKOHM, TMOATOTOBKA K
JaJibHENIIeMy OOyUYEHUIO B ’TOM HalpaBJICHUH.

JlocTrxeHre 3TUX Lieded oOecreunBaeTcsl peuieHHueM CIeAYIOUIMX 3a1ad B
MpoIecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKJIIOYAs  MEXAaHWKY,  MOJICKYJAPHYIO  (HUBHKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPODU3HKY;

(dbopMUpOBaHKE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUS AJIS1 OOBSICHEHUS
bu3uYeCKUX SBJICHUM B MPUPOAEC W Uil MPUHITUS MPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HMU;

OCBOEHHE CIIOCOOOB pEIICHHs pa3IMYHBbIX 3aJad C SBHO 3a/laHHOM
¢uznyeckol Monesblo, 3a4ay, MOAPa3yMEBAIOIIMX CAaMOCTOSITEIBHOE CO3JaHHE
(¢u3nueckoil MOJENH, aJeKBAaTHOM YCIOBUSM 3aJauyd, B TOM YHCIE 3aaad
UHKEHEPHOTO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB W TPHUHIIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, MX BIUSHUS Ha OKPYKAIOILYIO CPENLY;

OBJIAJICHAE METOJAaMU CAMOCTOSITEIBHOIO IUIAHUPOBAHMS M IPOBEACHUS
(Gu3MUeCKMX HSKCINEPUMEHTOB, aHaldW3a W HHTEpHpeTanuud uH(opmanuu,
onpeaeneHus TOCTOBEPHOCTH MOJYYEeHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHUSI YMEHHUM ITPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPUYECKOU JIEATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodecCHOHATBHON ACATEIHHOCTH, CBI3AHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIM ypOBEHb
u3ydeHuss ydeOHOro mpenMera «du3nMka» Ha YpPOBHE CpPEIHETO OOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYy4YalOIUMUCS, TUIAHUPYIOIIUMHU MPOJIOJKEHUE
00pa3oBaHUsl MO CHEUATBHOCTIM (PU3HKO-TEXHUYECKOTO TPOPUII.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 yacoB B He/ieNIO),
B 11 kimacce — 170 gacos (5 yacoB B Hezel0).

[Ipennaraempiii B mporpamMme 1o (U3MKE MEpedyeHb JIaOOpaTOPHBIX M
PAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBHIOOP
MPOBEACHHS J1a0OpPaTOPHBIX pabdOT W OMBITOB C YYETOM WHIMBUIYAJTbHBIX
0COOEHHOCTEN 00yYaroIuXxcs.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Pa3znen 1. HayuHblii MeTOX MO3HAHMS NPUPO/IBI.

®dusuka — pyHIaMeHTalIbHasg Hayka o mpupoje. Hayunslii MeTos mo3HaHus u
METO/JIbI UCCIeIOBAaHUS (PU3NUCCKUX SABIICHUH.

OKCIEpUMEHT U TEOpUs B Ipollecce Mo3HaHWs npuponbl. Habmonenue u
AKCIIEPUMEHT B (DPU3HKE.

CnocoObl  u3MepeHusi (U3MYECKUX BEIUMYHMH (QHAJIOTOBBIE W LHUQPPOBHIE
U3MEpUTETbHBIE PUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (U3MYECKUX  BEIUMYMH  (aOCOJIOTHAs W
OTHOCHTEIIbHAS).

MopnenupoBanue (pU3NYECKUX SBJICHHUA M MPOLIECCOB (MaTepuaabHas TOYKA,
abCOMIOTHO TBEpPAOE TENO, HIACAlbHAs >XUAKOCTb, WJCANbHBIA TIa3, TOYCUHBIH
3apsn). 'unoreza. dusznueckuii 3aK0H, TpaHULIbl €ro IpUuMeHnMocTH. dusnueckas
TEOPHs.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOUN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKmMuKym.

M3mepeHne Ccwibl TOKAa W HaIPSDKEHUS B LENM IOCTOSHHOIO TOKA IIpU
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTETBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mMmepeHus
(U3HUECKUX BEIMYUH NPH MOMOIIHN KOMIBIOTEPHBIX JATUUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBmxkeHre. OTHOCUTEIBHOCTh MEXaHUYECKOIO JBHIKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHas 3a7ja4l MEXaHUKH.

Panuyc-BekTop MarepuaJbHOM TOYKH, €ro IPOEKIMHA Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCcTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) H
YCKOpPEHHE MaTepUaIbHOW TOYKH, MX NPOEKIMH Ha OCH CHCTEMbl KOOpJIUHAT.
CroxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTh
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTEPUAJIbHON TOYKM OT BPEMEHH U MX
rpauKu.

CBobOonHOe majeHue. YCKOpeHue CBOOOJHOro mnajeHus. [[BrkeHue Ttena,
OpOIIEHHOT0 TMOJ YIJIOM K TOPU30HTY. 3aBHUCHUMOCTb KOOpPJHUHAT, CKOPOCTH H
YCKOPEHHSI MaTEPHAILHON TOUKH OT BPEMEHU U MX TpauKy.



KpuBosmHenHoe  nBuxeHue. JIBWKEHHE  MAaTepHAIBHOM  TOYKH IO
OKPYXHOCTH. YTJOBas M JIMHEWHas ckopocTh. llepuoa u yacTtoTa oOpaileHus.
LlenTpocTpeMurensHoe (HOpMaIbHOE), KacaTeabHOE (TaHT€HIIMAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUATbHON TOUKH.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE TMPOLECCHI: CIUIOMETP,
IBW)KCHUE CHApsAOB, LEMHbIE, MIECTEpEHYATHIE W pPEMEHHBIE IEepeAayd,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauuu.

Mopnenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATHYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

Crioco0ObI UcClIeIOBaHUS JBUKCHUA.

WnmrocTpanus npeaenbHOro nepexo/ia i "3BMEpEeHNe MrTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCIIOIB30BAHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue ABmxeHUs: Tejaa, OpPOIIEHHOrO MOJI YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHEHHE NyTEW, TPAeKTOPUM, CKOPOCTEW IBMKEHUS OJHOTO U TOIO IKE
Tela B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

N3yyeHne HEpaBHOMEPHOTO JBMXKEHHS C LEIbIO ONMPEAEICHUS] MTHOBEHHOU
CKOPOCTH.

M3mepeHne yCKOpEeHMs MpU NPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JBUKEHUHU
110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUU.

N3mepenre  yckopeHuss ~ CBOOOJHOTO  mafeHuss  (PEKOMEHIOBAHO
UCITIOJIb30BaHue 1M (PPOBOI Tab0paTopun).

W3yyenue JBWKEHUsA Tena, OpOUIEHHOTO Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O MPSAMOM MPONOPLUOHAIBHON 3aBUCUMOCTH MEXAY JaJIbHOCTBIO
MIOJIETA U HAYAJIbHOU CKOPOCTHIO TEA.

W3yyeHue NBUKEHHSA Tejla MO OKPYXKHOCTH C MOCTOSIHHOM MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHoia oOpalleHHs KOHHMYECKOro MasiTHHKa
OT €ro MmapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3ak0oH Hrprotona. MuepuumaneHble cuctembl orcuéra. [IpuHimn
otHocuTenbHOCTH ["anmuies. HenHepuuanbHble cUCTEMBbI OTCUETa (OIpeieseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHIumn cynepno3unuu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 111 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PaBUTALMOHHOW H
MHEPTHON MAaCCBI.

Cuna TsXKecTH. 3aBUCUMOCTh YCKOPEHHUsI CBOOOJHOTO MaJeHUs OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod MHUPOTHL. [[BHKeHue
HEOECHBIX TEJ U X CIYTHUKOB. 3akoHbl Kemepa. [lepBast kocMuyeckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Tema, aBwxkymerocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. CWiia TpEHUS CKOJIBKEHUA M CHJIA TPEHUA
nokos. Koapduuuent tpenus. Cuna conpoTUBIEHMSI NMPU JABMKEHUU Tela B
KUJKOCTH HUJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOIO IBUKCHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IOIIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue ABMKEHUS T€Nl B MHEPLUUAIBHBIX U HEUHEPIUATbHBIX CUCTEMAaX
OTCYETA.

[IpyHIKT OTHOCUTEIBHOCTH.

Kauenue AByX HUIMHAPOB WIM IIAPOB PA3HOM MAaCChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHeHUE  PaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TeIy CUI C
IIPOU3BENECHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B UHEPLIMAIBbHOM CUCTEME OTCYETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3Mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npyu yCKOpEeHHOM NOIBEME U MAICHUN.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHMUS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padbomeol, npaKmuKym.

N3mepenrie paBHOACHCTBYIONIEH CUIJI MPU JBUKEHUU OpycKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka TUnoTe3pl 0O HE3aBUCUMOCTH BPEMEHU JIBIKEHUS OpycKa Io
HAKJIOHHOW IJIOCKOCTH HA 33JaHHOE PACCTOSIHUE OT €T0 MAaCCHI.



HccnenoBanre 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HHUKAIONIUX B TPYKUHE U
PE3MHOBOM 00pasiie, OT uX AchOpPMAIIHH.

W3yueHnne OBWKEHUS CHCTEMBI TEJl, CBSA3aHHBIX HUTHIO, TIEPEKMHYTON 4epe3
JIETKUM OJIOK.

N3mepenne ko3 QUIIMEHTA TPEHHUS M0 BEIHYUHE YIIIOBOTO KO3(h(duIMeHTa
3aBucuMocTH Fppy(N).

HccnenoBanue NBHKEeHUS OpycKa MO HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3ydeHne nBUKEHUS IPy3a HAa BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AlGcomoTHO TBEpAOE Teno. I[locTymarenbHoe M BpallaTelibHOE JIBHXKCHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpamieHus. [lmedo cuibl.
CroxeHne ciil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMTENBHBIN KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

Y ciioBust paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKmMuKym.

HccnenoBanne yciaoBUM paBHOBECUS TBEPAOTO Tella, HMEIOLIETO OCh
BpALLCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB U PACUET CUJT YIIPYTOCTH.

N3ydeHne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETrO IIOIAAb OMOPHI.

Tema 4. 3akonwl coxpanenus é mexaHukxe.

NmMnynbsc MaTepuagbHOM TOUYKH, CUCTEMBI MaTEpUAIIBHBIX TOUEK. LlenTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBM>KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHHE.

MomeHT umnynbca matepuanbHOu TOUku. [IpencraBienue o coxpaHeHun
MOMEHTA UMITYJIbCa B IEHTPAJbHBIX MOJISX.

PaboTta cuibpl Ha MaloM UM Ha KOHEYHOM mepemenieHuu. ['padguueckoe
npeACcTaBieHUEe PadOThl CUIIBI.

MOIIHOCTE CUJIBI.

Kunernueckasi sHeprus mMarepuaibHOM Touku. Teopema 00 M3MEHEHUU

KUHETUYECKOW Y3HEPTUM MATEPUATIBHOW TOUYKHU.



[loTeHuMaNbHble W HEMOTEHUUANbHbIE CHiIbl. [loTeHIMalbHAs SHEPrusl.
[ToTennmanbHast HEprust yrnpyro jnepopmMupoBaHHOU MpykuHbl. [loTeHlnanbHas
SHEprusl Tejaa B OJHOPOJHOM TIpaBUTALIMOHHOM moJje. lloTeHuuanbHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JIe€ OJHOPOJIHOTO Iapa (BHYTpH M BHe Imiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

Cesi3p paOOTBl HEMOTEHUHUATBHBIX CHJI C HW3MEHEHHEM MEXaHHYECKOM
SHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKON SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHne bepHynu 17 WICAUIBHOM KUJIKOCTH KaK CIIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckne yCcTpOMCTBa M TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMNEp, NPYKUHHBIA MHUCTOJET, THPOCKON, (PUIypHOE KaTaHUE Ha
KOHbKax.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeakTruBHOE IBUKEHUE.

M3mepeHre MOITHOCTU CUJIBI.

W3meHeHue 2Hepruu Tela pU COBEPIIICHUH paOOTHI.

B3anmHbIe npeBpalieHns] KWHETHYECKON U NMMOTEHIMAIIBHOW SHEPTUM IPH
JNEUCTBUM HA TEJIO CHIIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Npu CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

N3mepeHne nMiyiabca Tefia o TOpPMO3HOMY Iy TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENH 3IEKTPOMOOMISI U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCA T€JIa C UMITYJILCOM CHJIBI.

HccnenoBanre COXpaHEHHs] UMITYJIbCA MTPU YIIPYTOM B3aHUMOJIEHCTBHH.

N3Mepenre KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEHUS.

Onpenenenne pabOTHI CHJIBI TPEHUS TPU JABMKCHUM Tela MO HAKIOHHOMN
IIJIOCKOCTH.

Pa3nen 3. MoJiekyasipuasi pu3uKa ¥ TepMOJAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOIL MEOPUU.

OCHOBHBIE TOJIOKEHUSI MOJEKyJsipHO-KuHeTndecko teopun (MKT), wnx
onbiTHOe oOocHoBaHue. Juddysus. bpoyHoBckoe nBHKeHHE.  XapakTep
JIBYKEHUS M B3aUMOJEWCTBHUS 4YacTUI[ BellecTBa. MoJenu CTpOeHHs Ta30B,
KUAKOCTEH W TBEPABIX TET U OOBSICHEHUE CBOWMCTB BEIIECTBA HA OCHOBE JTUX



mozeneid. Macca u pasmepbl MoJsiekya (aromoB). KoaudecTBo BeliecTsa.
[TocrosiHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ u3mepenus. Illkana
temneparyp Llenbcus.

Mopenbs uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: YACTHULIBI
rasa JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. Ao6comoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon Jlanerona. M3omnponecch B
UJcalbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHHEM W  CpPEOHEW KUHETUYECKOM  DHEprueit
MOCTYMATEIbHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJI HACAIBHOIO Tra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO Ira3a).

CBs13b a0CONIOTHOM TeMNepaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpEHEN
KUHETUYECKOU SHEPTUEHN ITOCTYIIATENBHOIO TEIJIOBOIO IBMKEHUS €€ YaCTHLL.

TexHu4eckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: TEPMOMETP,
OapoMeTp, MoTyYeHuE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mojenb OpOoyHOBCKOTO ABMXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddysus :xuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJIL.

Mojgenu KpuCTasInuYeCKUX PELIETOK.

Habmroienue u uccienoBaHie U30MpoLECcCoB.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKy TOpsiueit U XOJ0HOM BOJIOH.

N3ydyeHne H30TEPMHUECKOro Ipolecca (PEeKOMEHJOBAaHO HCIOJIb30BaHUE
1 poBoit 1abopatopun).

N3yueHune n30XO0pHOTro mpouecca.

N3yuenue n3o0apHOro mpoiecca.

[TpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbl.

Tepmogunamuueckass (TJ]) cucrema. 3amaHue BHEIIHUX YCJIOBUH st
TEPMOJIMHAMHUYECKONW CUCTEeMbl. BHelHre U BHyTpeHHUEe napaMeTpsl. [Tapamerpsl
TEPMOJUHAMHYECKON CUCTEMBbl KaK CPEIHHE 3HAYEHHS BEJIMYMH, OMUCHIBAIOLIUX
€€ COCTOsIHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hawano tepmMoauHamuku. (CaMoNpou3BOJbHAS — pelaKcauus
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopnene wHIeanpbHOrO raza B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue Menneneesa—Knaneiipona u BbIpaKE€HHE U1 BHYTPEHHEW JHEPTUU.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHLUEHTPALUs YaCTHUILl, BEICOKHE
TeMIEepaTypbl. BeipaxkeHue 11l BHYTPEHHEW SHEPTrUd OJHOATOMHOTO HJI€AIBHOTO
rasa.

KBa3zucratnueckue u HECTaTUYECKUE TTPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAMHAMUKe. Bbrunciaenune padoThl o rpaduky
npoiiecca Ha pV-auarpaMmme.

Teronepegaya  kak  crmoco0  M3MEHEHUS ~ BHYTPEHHEW — sHEpruu
TEPMOJIMHAMHYECKOW  cHUCTeMbl 0e3  coBepuieHus padbotel.  KonHBekuus,
TEIIONPOBOIHOCTb, U3IyYEHHE.

KomnuectBo Ttemnorel. TemmoéMKocTh Tena. YaeiabHas MW MOJSIpHas
TEIJTIOEMKOCTH BEIIECTBA. YpaBHeHUE Maliepa. VYaenbHas TEIUIOTa CrOpaHus
ToruiBa. Pacu€r komMuecTBa TEmIOTHI Mnpu Teruonepenade. llonstue 00
aauabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKHA. BHyTpenHss »dHeprusa. KommuecTBo
TEIJIOTBI W paboTa Kak  Mepbl  W3MEHEHUSI  BHYTPEHHEH  dSHEpPruu
TEPMOIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpMOJAMHAMHMKH JJIsI PAaBHOBECHBIX IMPOLECCOB: YEpE3
3alaHHO€ PABHOBECHOE COCTOSIHUE€ TEPMOJMHAMUYECKOM CHUCTEMBI MPOXOJUT
eIMHCTBEHHAs aauadara. AOCONIOTHAS TeMIEparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHM JUIsI  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO IepeaaTh TEIJIOTY OT O0jiee XOJIOAHOTO Tela K 0ojiee HarpeToMy 0e3
komneHcaruu (Knaysuyc). HeoOpatuMocTh IPUPOIHBIX TIPOIECCOB.

[Tpunune! aecTBus TeroBbix MammH. KII/I.

MaxkcumansHoe 3HaueHue KIIJI. [{ukm Kapao.

DKOJIOTUYECKHE ACHEKTHl UCIOJIb30BAHUS TEIUVIOBBIX ABUTaTenel. TemnoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIBI.

TexHUYecKue yCTPONCTBA M TEXHOJOTMYECKUE TMPOIECCHl: XOIOIUIbHUK,
KOHJUIIMOHEp, AMU3ENbHBIA W KapOIOpaTOpHBIA JBUTraTeNH, NapoBas TypOuHA,
MOJIYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALHUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTUIIN3alUs OMOOPTaHUYECKOTO TOTUIUBA JIJIS
BBIPAOOTKHU «TETUIOBON» U AJIEKTPOIHEPTHUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yIEbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl U3MEHEHUsI BHYTPEHHEN YHEPTUH.

HccnenoBanue annabaTHOTO Mpolecca.

KoMImbroTepHbIE MOJIENN TEIUIOBBIX IBUTATENEH.

Yuenuueckuit 3xcnepumenm, nadvopamopuvie pabomeol, npaKmuKym.

N3mepenne ynenbHOU TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3U SHEPIUU MEXKMOJEKYISIPHOTO B3aMMOJICHCTBUS U
TEMIIEPATYPbI KATIEHUS KUIKOCTEH.

Tema 3. Aepezammnvie cocmoanusn eeujecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u KoHAeHcanus. Vcnapenwe u kuneHue. VY jenbHas
TEIJI0OTa MapooOpa30BaHMUsL.

HacellienHble W HeHachlllleHHble Tapbl. KadecTBeHHas 3aBHUCHUMOCTD
IUIOTHOCTH M JABJICHHS HACBIIIEHHOIO apa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTb
0T 00bE€Ma HaACBILLIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUSI OT AaBJICHUS
B KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u aMop@Hbie Tena. AHU30TPONUS CBOMCTB
KpuctawioB. IlnaBneHue M KpUCTaUIM3auMs. YJ€iIbHas TEIUIOTA IUIABJICHUS.
CyO6aumarnus.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedpopmarnuii.

TennoBoe paciMpeHue XKUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacipeHyre. AHrapMOHHU3M TEIJIOBBIX KOJIeOaHUI YacTHI] BEIleCTBA KaK MPUYHHA
TEIUIOBOTO pacHIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEpTrUM B (Pa30BbIX MEPEX0JIaAX.

YpaBHeHUE TEIJIOBOTrO OaliaHca.

[ToBepxHocTHOE HaTsbKeHHE. K03(p(UUMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kamapasie sBinenus. JlapiieHre noa UCKPUBIEHHONW IMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHU4ecKue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI:  KUIKUE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPHUAJIbI.

Hemoncmpauuu.

TermioBoe pacmmpeHue.

CBolicTBa HAaCHIICHHBIX 1APOB.

Kunenune. Kunenue npv noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Monenu HEHPFOTOHOBCKOM KUJKOCTH.

Crioco0Ob1 M3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasr nepopmarimii.

HaGmronenune mansix aedopMariuid.

Yuenuueckuii 3xcnepumenm, navopamopuvie pabomuol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yAaenbHOM TEMIOTHI IIIaBJICHUS JIb/IA.

N3ydeHne CBOMCTB HACHIIEHHBIX MapOB.

N3mepenne abCOMOTHON BIAXKHOCTH BO3/AyXa U OLIEHKA MacChl TapoOB B
MTOMEIICHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH  AepopMaliil pPe3WHOBOro obpasma  oOT
MPUIOKEHHON K HEMY CHJIBI.

Pasznen 4. DiiekTpoguHAMUKA.

Tema 1. dnekmpuueckoe none.

OneKTpu3anms Tel U €€ NpOsABICHUA. OJIEKTpUYecKHi 3apsa. JBa Buma
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHWKH, OUANEKTPUKU U  IOJIYNPOBOJHHUKHU.
ONeMEHTapHbId 3JIEKTPUYECKUA 3apsi. 3aKOH COXPAaHEHUS AJIEKTPHUYECKOTO
3apsna.

B3aumoperictBue 3apsnoB. Toueunsie 3apsapl. 3akoH Kynona.

OnekTpudeckoe nose. Ero neiicTBre Ha 3JEKTPUUYECKUE 3apsIbl.

HanpsoxkéaHocts  anekTpuueckoro  mnons.  [IpoOubrii  3apsin.  Jlunuum
HANpPsHKEHHOCTH AJIEKTPUYECKOro nojst. OJHOPOIHOE IEKTPUUYECKOE TTOJIE.

[ToTeHIIMaNBHOCTD 3IEKTPOCTATUYECKOro Iouisl. Pa3HOCTH MOTEHUMAIOB H
HamnpspkeHue. lloTeHumanbHas sSHeprus 3apsga B DJIEKTPOCTATUYECKOM TOJIE.
[ToTenuman snexTpocTaruyeckoro mnoss. Csi3b HANPSXKEHHOCTHU MOJS U pa3HOCTU
NOTEHUUAIOB [JI1 DJIEKTPOCTATUYECKOrOo Toysl (KaK OJHOPOJHOTO, TaK H
HEOJIHOPOJIHOTO).

[TpuHIMN Cyneprno3uny AIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHON cdepsl. [lose
pPaBHOMEpPHO 3apshKeHHOro mo oOwvémy miapa. Ilone paBHOMEpPHO 3apsKEHHOMN
OecKOHEYHOW TUIOCKOCTH. KapTWHBI NMHWI HanpsHKEHHOCTH OTUX TMOJEH W
AKBHUITOTECHIIMAIHHBIX TOBEPXHOCTEH.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM T0JI€. Y CJIOBUE PABHOBECHS 3aPs/I0B.

JusnekTpuku B JJIEKTPOCTATHUYECKOM  MOJeE. JusnekTpuyeckast
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHJEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coennHeHne KOHAeHCAaTOpoB. [locenoBarenbHoe coetnHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpA.

JIBrmxkeHHE 3aps>KEHHOM YaCTULBI B OJJHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KOHJIeHCaTOpkI, renepaTop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIJIEKTPUYECKOE TOJIE JBYX 3aPSKECHHBIX ILUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne I'paada).

[IpoBOAHUKH B AIEKTPUUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aluTa.

Y CTpOKCTBO U AEUCTBHE KOHAECHCATOPA MOCTOSTHHOW M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSA MEXKIY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa v pa3psjika KOHJIEHCATOpa Yepe3 pe3ncTop.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomaol, npaAKMUKYM.

OueHka cui B3auMOACHCTBUS 3apSyKEHHBIX TE.

HaGmronenue mpeBpalieHust SJHEPTUM 3apsHKEHHOT0 KOHJIEHCAaTOpa B DHEPTUIO
U3IIy4EHUs CBETOINO/IA.

N3ydeHune npoTrekanus ToKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH MTOTEHIINAJIOB (HanpsHKEeHUs ) pu
MTOCJIEA0BATEIBHOM COEUHEHNH KOHIEHCATOPOB.

HccnenoBanue paspsaga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosnnblil 31eKmpuyecKuii mok.

Cuia Toka. [TocTOSHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. MCTOYHUKH
toka. Hanpsokenne U u DJ1C £ .

3akod OMa [ yyacTKa L.

DIIEKTPUYECKOE CONIPOTHBJIEHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJIHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJM TONEPEYHOTO CEUCHMUS.
Y nenpHOE CONMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COECIWHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AeKkTpuueckux nenei. [Ipasuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrOo TOKa. TerutoBas MOIIHOCTb, BBIIEIsSE€Mas Ha
pe3ucrope.

OJIC U BHYTpEHHEE COINPOTUBICHHE HCTOYHMKAa TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) JJIEKTpUYECKOM 1enmyd. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3aMbikanue.

KoHaeHcaTop B ey NOCTOSHHOTO TOKA.

TexHuyeckrue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCH: aMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUYUK DJIEKTPUUECKON IHEPTHH.

Hemoncmpauyuu.

N3mepeHne cuiibl TOKa U HAPSHKEHHUSL.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS ISl pE3UCTOpa,
JaMITbl HAKAJIUBAHUS U CBETOAMO/A.

3aBUCUMOCTh CONPOTHUBIICHUS IUJIUHAPUYECKUX TPOBOJHUKOB OT JIMHBI,
IUIOLIAAM MONEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIIEHUS IIPU IIOCTOSSHHOM
HaIpsSHKEHUU.

[Ipssmoe n3mepenne J/]C. KopoTkoe 3aMbpIKaHNe TAIBBAHUYECKOTO dJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CriocoObl coeTMHEHNs NCTOYHUKOB Toka, DJ]C Oarapeil.

HccenmenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMH MCTOYHUKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomaol, npaKMUKYM.

HccenenoBanre CMEMAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yneapHOro CONPOTUBIIEHUS IPOBOJIHHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKa OT HANPSOKEHUS I JIAMIIbI
HaKaJIMBaHUS.

YBenuueHue npejesia usMepeHus ammnepmerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS ICTOYHHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJ{C raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanre pazHOCTH MOTEHLIMAIOB MEXAY IMOJIOCAMH MCTOYHUKA TOKA
OT CUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOITHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 paziuunplx cpeoax.

OnekTpuyeckas NPOBOAUMOCTb  PAa3JUYHBIX  BEIIECTB.  JJEKTPOHHAs
IPOBOJUMOCTH TBEPABIX METAIIOB. 3aBUCUMOCTb COITPOTUBIICHUSI METAJIJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas U IIpUMECHAs IPOBOJUMOCTh
noJynpoBoIHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DJIIEKTPUYECKUNA TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS IAUCCOLIMALIMSL.
Onextposns. 3akoHbl Dapanes A 3IEKTPOIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Paznuyneie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpPOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: Ta30pa3psiHbIC
JamIbl, 3JEKTPOHHO-ITy4eBass TpyOKa, IOJYIPOBOJHUKOBBIE MpPHOOPBI: U0,
TPaH3UCTOP, (OTOAMOM, CBETOAMOJ, TaJbBaHHKA, papUHUPOBAHUE  MEH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE IIEKTPOJIUTOB.

3akoHbI neKTpoausa Papanes.

W ckpoBoii paspsia U MPOBOAMMOCTD BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKmMuKym.

Habmroenue 3nexTpoiausa.

W3mepeHne 3apsiia OAHOBAJIEHTHOTO NOHA.

HccnmenoBanre  3aBUCMMOCTHM  CONIPOTHMBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU THOAA.

Du3nYeCcKUi MPaAKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BEJIWYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX NTPUOOPOB U KOMITBIOTEPHBIX JAaTUYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIHYHUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHnE KOCBEHHBIX WM3MEPEHHI, HCCICIOBAHUM  3aBHCUMOCTEN
¢u3nUecKkuX BETUYHMH, TPOBEpPKA MPEMIOKECHHBIX TUNOTE3 (BBIOOp M3 pador,
ONMCAHHBIX B  TEMAaTHYECKHX  pas3feliax «YUYEHUYECKUH  SKCIEPUMEHT,
Ja0opaTopHbIe PabOTHI, TPAKTUKYM).

MesknpeaMeTHbIe CBSI3U.

Nzyuenne kypca ¢usuku yriyonéanoro ypoBHs B 10  kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJAEPKATENBHBIX MEXIPEIMETHBIX CBS3EH C KypcamH
MaTEeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHO20
no3HanuA: SIBJICHUE, HAYYHBIN (akT, runoresa, pusnueckas BeIUYnHa, 3aKOH,



TEOpHUsl, HAOIIOJAEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, LU(pOoBast 1adOpaTopHsl.

Mamemamuka: peuieHUe CUCTeMbl YypaBHeHWH. JlunelHas QyHKIMA,
napaboia, runepobona, ux rpaduku U cBoiicTBa. TpuroHomerpuueckue QpyHKINU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
BekTopsl 1 MX IPOEKLKU Ha OCU KOOPAHUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: vexannueckoe ABI)KEHUE B KUBOM mpupoze, nuddysus, ocmoc,
TEIUI0O0OMEH JKMBBIX OpPTaHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKAIOLIEH Cpeibl,
yTUIU3alusg OHMOOPraHMYEeCKOTOo TOIUIMBA [JIsl BBIPAOOTKH  «TEIUIOBOW» |
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSKEHUE U KalWUISIPHBIE SIBICHUS B IPUPOJE,
AJIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumusa: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOECHUE ATOMOB M  MOJIEKYJ,
MOJIb BEIIECTBA, MOJSIPHAas Macca, IMOJIYyYeHUE HAHOMATEPUAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U T'a30B, JKUJIKHE KPUCTAILUIBI, SJEKTPUUECKUE
CBOMCTBA METAJIJIOB, JIEKTPOIUTHYECKAs TUCCOLUALMS, FAIbBAHUKA, JIEKTPOHHAS
MUKPOCKOITHS.

TI'eozpaghua: BnaxHOCTb BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe ABUKEHUNM C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKMJIKOTO TpPEHUS B TEXHUKE, CTAaTHYECKUE KOHCTPYKIHUU
(KpoHIITEWH, peméryaTble KOHCTPYKIMH), HCIOJIb30BAaHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKON, BOAOMET W JPYTUe€), BUraTeib BHYTPEHHETO
cropanusi, naposasi TypOuHa, OBITOBOWM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIYyYEHHS] COBPEMEHHBIX MAaTe€pHaloB, B TOM YHUCJIE HAHOMAaTEpPUAIOB, M
HAaHOTEXHOJOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpUOOpOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AIbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoAMHAMHUKA.

Tema 4. Maznummnoe noe.

B3auMonelcTBUEe TOCTOSIHHBIX MAarHUTOB W NPOBOAHUKOB C  TOKOM.
MarautHoe mnose. Bektop marnuTtHOM wuHAYKUMHW. [lpuHImMn cynepno3unuun
MAarHUTHBIX NOJied. JIMHUY MarHUTHOW MHIYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HalpaBJIE€HUE U MOAYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJHOM MarHuTHOM MoJje. Pa6ota cunbl JlopeHria.

MaruauTHoe nose B BeniectBe. GeppoMarHeTuky, napa- U JMaMarHeTUKH.



TexHn4eckrue yCTPOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: NPUMEHEHUE
MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJILTUMETD,
AIEKTpOABUTATENb SIKOOHM, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpauyuu.

Kaptuna  nuHMHA  WHAYKIMA ~ MarHUTHOTO  MOJA  TOJOCOBOIO U
MTOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptrna nuHUI MarHUTHOM MHYKIIMY TOJIS IJTMHHOTO MPSMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JeiictBrue cumbl JIOpeHI1a Ha HOHBI 3JIEKTPOJIATA.

HabGmronenue NBIKEHUS ITy4Ka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT JNEUCTBUS 3JIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamoprsie padbomot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MAarHUTHOM HHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. dnekmpomazHumHas UHOYKUUA.

SlBnenue oanekTtpomMarHuTHOW HMHAYKUMHM. [lOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wHAyKIuu. 3akoH SJeKTpOMarHuTHOW wuHAYKuMu Dapajes.
Buxpesoe anektpuueckoe none. Toku Pyko.

OJIC vHAYKIMK B MNPOBOJHUKE, ABWXKYIIEMCS B OJHOPOJIHOM MAarHUTHOM
noJe.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTA B II€MM IOCTOSSHHOTO TOKA.
SAsnenue camonnaykiuu. I1C caMOMHIYKIIAH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHn4eckrue yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHl: WHIYKIIMOHHAS
M€4Yb, COJICHOM/I, 3aIlIATa OT JICKTPU3ALIMK TEJI IPU ABUKEHUU B MArHUTHOM MOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBieHus 3JIEKTPOMAarHUTHOW UHIYKITUH.

Hccnenoanne 3aBucumoctd IJIC MHIYKIMH OT CKOPOCTH W3MEHEHHS
MAarHUuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TameHrie MarauTa B allOMUHUEBOU (MEIHOI) TpyOe.

SIBneHne caMOUMHAYKIUU.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIIMM OT CKOPOCTHM MU3MEHEHUS
CHUJIBI TOKA B LIEIIH.

Yuenuueckuii 3xcnepumenm, nadvopamopuvie pabomeol, npaKmuKym.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

OnpeneneHue UHAYKIMA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanre sIBICHUS] CAMOMHIAYKIIHAH.

COopka MoJieH AJIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBoOOHBIC KOJIEOAHMUS.

["apMonunyeckue kosebanusi. Kunematnueckoe ¥ JUHAMHUYECKOE OIMHUCAHUE.
DHepreTUUecKoe OMHUCAaHUE (3aKOH COXPAHEHHS MEXaHW4ecKOi sHepruu). BriBoj
JTMHAMUYECKOTO OMUCAHUsI TAPMOHUYECKHUX KOJIOaHUN U3 UX DHEPreTUYECKOro U
KMHEMAaTUYE€CKOTO OMTMCAHMUSI.

AmMmutyna u ¢asza kosedaHuil. CBs3b aMIUIMTYAbl KOJEOAHUN HCXOAHOU
BEJIMYHMHBI C aMIUTUTYJ]aMU KOJeOaHui €€ CKOPOCTH U YCKOPEHHUSI.

[lepwon u uwacrtora kosebanuit. [lepmon manblx CBOOOJTHBIX KOJI€OAHUMN
MaTEeMaTUYeCKOro MasdTHuKa. llepuos cBOOOAHBIX KOJI€OaHUM MPYKUHHOTO
MasiITHUKA.

[ToHsiTHE O 3aTyxarolux KojaebaHusX. BeiHykaeHHbIe Koiebanus. Pe3oHaHc.
Pe3onancHas kpuBasd. BrusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOW.
ABTOKOJNIEOaHUSI.

TexHuyeckue yCTpoMCTBAa M TEXHOJIOTHYECKHUE MPOIECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0J1e0aTeIHLHOTO JIBHXKCHHUSI.

HabGnroneHnne He3aBUCHMOCTH MEepUoa MaJibIX KojeOaHuii rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyXaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH01a CBOOOTHBIX
KOJ€0aHUI OT CONMPOTUBIICHHUS.

HccnenoBanne koyeOaHWi Tpy3a HA MACCUBHOM TIPYXKHUHE C IEJIBIO
dbopMHUpOBaHUS TTPEACTABICHHUMN 00 UIeaTbHON MOJIEIH MPY>KHHHOTO MasiTHUKA.

3aKOH COXpaHEHUS YHEPTUH MPU KOJIEOAaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BEIHYKICHHBIX KOJIEOAHUI.

HabGmronenne pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, npaKMUKyM.



W3mepenne mnepuoga CBOOOIHBIX KOJIEOAHHM HHUTSHOTO W MPYKUHHOTO
MasATHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHN Ha yIIPYyTOM IO/BECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue S3HEPTUH B IPY>KUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanre BEIHYKICHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomaznumnsle Koiedanus.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
ujcalbHOM KoisiebaTenbHOM KoHType. ®Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsAjia KOHAEHCAaTOpa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHHMS SHEPTUH B HJI€AJIbHOM K0JIE0AaTEIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KOJieOaHus. BrinyxeHHbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemeHHbII TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYJHOE U
JNEUCTBYIOIIEE 3HAUYCHHE CWIbl TOKA W HANPSKCHUS TpU pa3iudHoi Qopme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHHU.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHAYKTUBHOCTH B LIENU CUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3oHaHc HanpsKeHUN.

WneansHblid  Tpancpopmarop. IlpomsBoacTtBo, mepenada U mnoTpediieHHE
ANEKTPUYECKON YHEPTHH.

DKOJIOTMYECKHE PHUCKM TMpU TMPOU3BOJACTBE dJeKTpodHepruu. KynbTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HHU.

TexHUYeCKue yCTPONCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpOnepe1ay.

Hemoncmpauuu.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh 4aCTOThI CBOOOIHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcuusiorpaMMbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXalOLUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenp 3JIeKTpOMarHuTHOTO reHepaTopa.

BhIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOAHUS.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKa.

Pe3oHanc mnpu MOCIENOBATENILHOM COEIMHEHMHM pE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

VYceTpoiicTBO ¥ IPUHIIKT IeHCTBUS TpaHchopmaTopa.



Mopens JIMHUY DIEKTPONEPENAUH.

Yuenuueckuii 3xcnepumenm, nadvopamopuvie padbomeol, npaKmuKym.

Nzyuenue tpancopmaropa.

HccnenoBanue MepeMEHHOTO TOKAa 4Yepe3 IOCIeI0BAaTEeIbHO COSAMHEHHbBIC
KOHJIEHCATOP, KaTYyIIKYy U PE3UCTOP.

HabGnrogenue 3;eKTpOMarHiTHOrO PE30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUMHbBLE BOTIHBL.

MexaHnudeckue BOJHBI, YCJIOBUSI UX pacnpoctpaHeHus. [lomepeunbie u
POJOJIbHBIE BOJHBL [lepuos, CKOpPOCTh pacmpocCTpaHEHUsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, MpeToMIIEHUE, MHTep(epeHIus u
nupakius.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPENIBI.

DNEKTPOMAarHUTHHIE BOJHBI. Y CIOBUS MU3JIy4EHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalusi BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHHE,  IPEIOMIICHUE,
noJisipu3anus, tHTeppepeHuns u qudpaxims.

[IIkana 3/1€eKTPOMarHUTHBIX BOJH. [IpuMeHEeHue 371eKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAOIIEH Cpebl.

TexHHUUecKue yCTpOMCTBA M MPaKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULINHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JIJTMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

Habmoienue oTpaskeHus: U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro MpuMEHEHHE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYI0M U
4aCTOTOM KOJIeOaHUIA.

HccnenoBanne CBOWCTB DJICKTPOMArHUTHBIX  BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, Mospu3anus, AMppaKius, uHTephepeHIIus.

Oo6HapyxeHue HHQPaKpaCHOTO U YIbTPahUOIETOBOIO U3ITYyUEHUM.

Yuenuueckuit sxcnepumenm, navopamopusvie padbomul, npaKmuKym.



W3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacipoCTpaHEHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMONTMHENHOE pacpOCTpaHEHHE CBETA B OJMHOPOAHOM cpene. Jlyu cBera.
To4deuHbIll ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
wiockoM 3epkaie. Cepudeckue 3epkana.

[TpenomiieHue cBeTa. 3aKOHBI IPEIOMIIEHUS CBETa. AOCOIIOTHBIN [TOKA3aTeNb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTelb NpeaoMiieHns. 110CTOSHCTBO 4acTOTBI
CBETA M COOTHOIICHHWE JUIMH BOJH IIPU IIEPEXO0JI€ MOHOXPOMATUYECKOIO CBETA
4yepes rpaHully pas3zelnna IByX ONTUYECKUX CPEN.

Xox nyueit B mpusMe. ucnepcust cBera. CIOXKHBIM cOCTaB O€JIOro CBETA.
LBer.

[lonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbIi yroy MoJaHOTO BHYTPEHHETO
OTPaXKEHUSI.

Cobuparonie u paccewBarolive JIMH3bl. ToHKas JuH3a. DOKycHOe
pacCTOSIHUE M ONTHYECKash CHUjla TOHKOM JHMH3bl. 3aBUCUMOCTh (POKYCHOTO
paccTOsIHUSI TOHKOM c(epruyeckoil JHH3bI OT €€ TeOMETPUH U OTHOCUTEIBHOIO
NIOKA3aTelIs IPEIIOMIICHUS.

dopmyiia TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

Xox Jyda, HMpOUIEAIIEro JUH3Y I0J NPOU3BOJIBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IloctpoeHne wu300paxkeHU TOUKM M OTpe3Ka MNpsSAMOW B
cOOMpAOIIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. a3 kak onTuuyeckas
cucrema.

[Ipenensr MpUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. Wurtepdepeniust ceta. KorepeHTHblEe HMCTOYHHUKH.
VYcaoBus HaOMOIEHHUS MAKCUMyMOB M MHMHMMYMOB B HHTep(hEpEeHIMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIlacCHYECKHX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiumonHas peméTka. YciaoBue HaOMOACHUS
IJIaBHBIX ~MakKCUMyMOB TIpU  MaJI€HHUM MOHOXPOMAaTHMYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYeCKHue YCTpPOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: OYKH, JYIa,
nepuckor, ¢oroanmnapar, MUKPOCKON, MPOEKIMOHHBIA amnmapar, MpPOCBETICHHUE
ONTHKH, BOJIOKOHHASI ONTHKA, AUPPAKIIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanrie mpeoMIICHHS CBETA.

HaOnronenue nojiHoro BHyTPEHHETO OTpakeHUsl. Moielib CBETOBOIA.

HccnenoBanre xoAa CBETOBBIX IMYYKOB 4Yepe3 IIOCKOIApaslIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBOMCTB M300pakKeHUN B JIMH3aX.

Mopenu MUKpOCKoIia, TeJIeCKOona.

Habmronenune nnrepdepeHium crera.

HaOnroienue 1Be€TOB TOHKUX TIEHOK.

Hab6mronenune nudpakmum cBeta.

N3yuenne nudpakiiMOHHOW PEIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGnronenue nucnepcuu cBera.

Hab6mronenue nosisipusaiuu cBera.

[IpuMeHeHue MOISPOUIOB JJIsl U3YUEHUS] MEXaHUYECKUX HAPSHKEHUH.

Yuenuueckuit akcnepumenm, nadopamopnsie padomaol, npaKmuKym.

N3mepeHue nokazartesns NpeaoMIeHUs CTeKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUJIKHUX JTHH3).

N3mepenne HoKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonydyenue n300paxxeHusi B CUCTEME U3 TJIOCKOTO 3epKaja U JUH3bI.

[TonyueHnne n300pakeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Hab6nronenue nudpakiuu, uarepdepeHuuu 1 nojaspu3alny CBeTa.

N3yuenue nosisipu3aliii CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3yyenune naTepPEepeHIINU JTa3epPHOTO U3TyUYCHUS HA BYX MIEISX.

Habmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3mepeHnue IMHbl CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa M3Iy4EHUs CBETOAMOAA TIPU MOMOIIU TU(PAKIIMOHHON
PELIETKH.

Pa3znen 6. OcHOBBI crieNMAJILHON TEOPUM OTHOCUTEIBLHOCTH.

I'paHnubl  MPUMEHUMMOCTH  KJIACCHYECKOM  MexaHuku.  [locTymnatsl
CIEUHAIBHOW TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  wHTepBasl.  [IpeoOpaszoBanus  JlopeHiia.
YcnoBue npuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpAICHUE JJTUHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEJIATUBUCTCKON YaCTHUIIbI. DHEPTHUS
MIOKOSI.



TexHuyeckue ycTpoMCTBa M TEXHOJOTUYECKUE MPOIECCHl: CIIYTHUKOBBIC
NPUEMHUKU, YCKOPUTEIU 3aPSKEHHBIX YaCTHII.

YYeHNYEeCKUH IKCIIEPUMEHT, TaO0OpaTOPHBIE pabOTHI, MPAKTHUKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX  dYacTuil (IO
doTorpadgusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHo-601H0601 0yaausm.

PaBHOBecHOE TemiOBOe U3NyuyeHHUE (M3NydyeHHe aOCOJIOTHO YEPHOTO Tela).
3akoH cMmemienus Buna. I'unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJILC (POTOHA.

®otordpdext. Onbitel A. I'. CtoneToBa. 3akoHbl Gororddexra. YpaBHEHHE
OiamreitHa a1t potorddexra. «KpacHas rpanuna» dhorodddexra.

JaBnenne cBera (B 4YACTHOCTH, JaBJEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxkarollyr MoBepxHocTh). OmbiTel [1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. BomHel ne bpouns. /Inuna Bonnsl ae bpoia u
pa3Mepbl 00JacTM JIOKaNM3aluu JBHXKYILIecs dvacTuipbl. KopryckynspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpUCTaJIax.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
I'eiizenbepra.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE IPOLIECCHI: CIEKTPOMETP,
(doTo3MeMEHT, (HOTONATUYMK, TYHHEIBHBI MUKpPOCKOI, COJIHEYHas Oatapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdekra.

HccnenoBanrie  3aBUCUMOCTH  COMPOTHUBJICHUS  TMOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii 3xcnepumenm, nadvopamopusvie pabomeol, npaKmuKym.

HccnenoBanue Gporopesucropa.

N3mepenune nocrossaHol [limanka Ha ocHOBe nccienoBanus Gororddekra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO]] OT HAIIPSAKEHUS.

Tema 2. @usuxka amoma.

OnbITEI MO HCCIIENOBAHUIO CTpOeHUs aTtoma. [lmanerapHass Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3nyuenue u mornormieHne GOTOHOB MpHU MEPEXoe aToMa
C OZHOTO YPOBHS DHEPIUHU HA APYrOM.



Bunpl cnexktpoB. ClieKTp ypOBHEM 3HEPIUHM aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHE cBeTa. Jlaszep.

TexHuyeckue ycTporucTBa U TEXHOJOTHYECKUE MPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGnronenue TMHeHyaThIX CIIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JTa3€PHOTO U3TYUYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaolt, nPAKMUKYM.

HaGmroienne TMHeM4aToro cnekTpa.

HccnenoBanue cnekTpa paspeXKEHHOIO aTOMapHOIO BOJIOPOAA U U3MEPEHUE
nocrosinnon Punbepra.

Tema 3. Duzuxka amomHo20 A0PaA U I1EMEHMAPHBIX YACMUY,.

Hyxnonnas mozens siapa [eiizenbepra—lBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M30Tomnsl.

PanunoaktuBHOCTE. Anb(a-pacnaa. OJEKTPOHHBIA W TMO3UTPOHHBIN OeTa-
pacnaz. ['amMa-u3mydeHue.

3akOH paguoOaKTUBHOTO pacnaja. PaauoakTHUBHBIE HW30TOINBI B IPUPO/IE.
CBoiiCTBa MOHM3UPYIOLIETO M3Iy4eHUsl. BiMsiHUE paguoOaKTHBHOCTU Ha JKUBBIC
opranusmbl. EctrecTBeHHbINM QoH n3inydenus. Jlozumerpus.

DHeprus CBs3M HYKIJIOHOB B siipe. SnepHbie cuibl. Jlegext Maccsl sipa.

Anepurie peakuuu. [enenue u cunres saep. SAnepusie peaktopsl. [Ipobiaemsl
yOPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKHWE ACHEKThl Pa3BUTHUS
SIEPHON YHEPIETUKMU.

MeTtonbl perucTpanmu U UCCIEI0BaHUS JIEMEHTAPHBIX YACTHII.

DOyHIaMEHTAIBHBIE B3aUMOJICUCTBHUS. bapuoHBI, ME30HBI M JIEOTOHHI.
[Ipencrasinenne o CtangapTHOM Moienu. KBapK-TiirtooHHas MOJIETb aJpOHOB.

®usuka 3a npeaenamu CrtaHaapTHoOW Mojenu. TéMHas Marepuss U TEMHas
SHEprusl.

EnunHcTBO (priznyeckoit KapTUHBI MUPA.

TexHn4eckne ycTpoucTBAa U TEXHOJOTHYECKUE MPOLIECCHI: JO3UMETP, KaMmepa
Bunbcona, smepHbIi  peakTop, TEPMOSJEPHBIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAs TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padbomeol, npaKmuKym.

HccnenoBanuie TpekoB YacTHI] (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paiioakTUBHOTO (hOHA C UCIIOIB30BaHUEM JIO3UMETpA.

N3yuenue normnomieHus 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPO(PU3UKH.



Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHHMMOCTh 3aKOHOB (U3MKH [JIi OOBSICHEHUS MPHUPOIbI
KOCMHUYECKUX O0BEKTOB.

Metonel aCTpOHOMHYECKHUX HcciienoBaHUN. (COBpPEMEHHBIE OINTUYECKUE
TEJECKOIbI, PaAMOTEIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHMSI.

Bupa 3Bé3aHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBUKCHHUE.

ConHeynas cucrema.

Connue. ConnewyHasi akTUBHOCTh. Mcrtounuwk sHeprum CoJsiHIIa U 3BE3.

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CHeKTpaJIbHbINA KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOW IOCIEAO0BATEIBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3J TJIABHOM IOCIEIOBATEIbHOCTH. BHYTpeHHEE CTpoeHue
3B€31. COBpEMEHHBIE TPEJICTABICHUS O MPOUCXOXKICHUU U ABostonnu CoiHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii [TyTe — Hama I'amaktuka. Ilomoxxenwe u aBwxenue CoJiHIa B
lNanaktuke. Tunel ranaktuk. Paguoranaktvuky n kBasapsl. UEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa006ma. PazOeranue rajgakTuk.
Teopus bonbmioro B3peiBa. PenukToBoe u3inydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnble mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€31HOT0 HEOA HEBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHM I ONpeIeSIeHUs MOJ0KEeHNUsI HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be31usi (CEeBEpHOro MNOJylIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUIEHUH.

Du3nYeCcKui MPaKTHKYM.

CrniocoObl n3MepeHust PU3NYECKUX BEIIMYUH C MUCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIWYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHHM, MCCIEIOBAHUNA  3aBUCUMOCTEM
(¢u3MUecKuX BEIUMYMH, NPOBEpKA MPEJIOKEHHBIX TUnoTe3 (BbIOOp M3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYECHUUECKHM  DKCIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHNE.



O0o00uIeHne U cucTeMaTh3alus COAEpKaHMs pa3fenoB Kypca «MexaHukay,
«MomnekynspHas Qu3uka U TePMOAUHAMUKAY, «DIEKTpoauHaMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CHELHMAIBHON TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBasA
puznka», « INEMEHTB aCTPOHOMUU U ACTPOPUIUKI».

Ponp ¢u3ukm M acTpOHOMHMM B SKOHOMMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHOW M 3TUYECKON cepax NesTEIIbHOCTH YeJIOBEKa, POJb U MECTO (PU3HUKU
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOM KapTUHE MHpPA, 3HAYCHHUE OIUCATEIBHOM,
CUCTEeMATU3HUPYIOMICH,  OOBICHUTENPHOW W MPOTHOCTUYECKOW  (YHKIIHIA
puznyeckoil Teopuu, poib HU3NUECKON Teopuu B (POPMHUPOBAHUM IIPEICTABICHUN
0 (u3nMYecKol KapTUHE MUpPa, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOE.

Me:xnpeaMeTHble CBA3M.

N3yuenne kypca (¢usuku yraoyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, Feorpa(uu U TEXHOIOTHH.

Mesicnpeomemmnsvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAY4YHBIA (PakT, TUIOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH,
TEOpHUsl, HAOMIOJEHUE, DSKCIEPUMEHT, MOJIEITUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas JadopaTopusi.

Mamemamuka: peuieHUE CHUCTEMBI ypaBHEHUH. TpuUroHOMETpUYecKue
(YHKIIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIE€CTBO. BEKTOpPBI M WX MPOEKIMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX (yHKUMA. [Ipu3Hakum MogoOus TpPEeyroJbHUKOB,
ompeseeHue MIONMAIN TIOCKUX GPuryp u oobéma Tel.

Buonozua:. >nextpuueckue SBICHHUS B JKMBOM MpHpojne, KojebaTeiabHbIE
IBIKEHUS B JKMBOM NPHUPOJAE, 3KOJOTMYECKHE PHUCKUM IIPU IPOU3BOJICTBE
ANEKTPOSHEPTUH,  AJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpYXalolleld  Cpelbl,
yIbTPa3BYyKOBasl JMATHOCTUKA B MEAMIIMHE, ONTHUYECKUE SBJICHHUS B KUBOU
OpUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpPa30BaHMS KPUCTAIMYECKOW PEHIETKH, CHEKTPaJIbHBIN
aHaJIN3.

T'eozpaghua. wmarnuTHple TONIOCA 3€MIIM, 3aJI€KUM MArHUTHBIX  pYZ,
doToChEMKA 3€MHOIM MOBEPXHOCTH, cericMorpad.

Texnonocusa: TpUMEHEHUE TMOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB,
AJIEKTpOABUraTeNb SIKOOM, TeHepaTop MEPEeMEHHOI0 TOKa, MHAYKIIMOHHAs IeYb,
JUHUU 3JIEKTpONEpenay, 3JEKTPOABUIATENb, pagap, paaAHuONPUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-neub, ynbTpa3ByKoBasi TUAarHOCTHKA B TEXHHKE,



HpOGKHI/IOHHBIfI arrapar, BOJIOKOHHAasA OIITUKA, COJIHCUHAA 6aTape$[, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAsS SOHCPI'CTUKA U SKOJIOTHYICCKUC ACIICKTBI e€ Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YyuyeOHOro mpeamera «Du3znkar
JOJKHBI OTpakaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYaroluXcsi pyKOBOJCTBOBATHCS
chOpMHUPOBAaHHONW BHYTPCHHEHW TMO3HMIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTalWl, TMO3UTHUBHBIX BHYTPEHHHX  YyO€XIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, pacIIMPEHUE >KU3HEHHOTO
ONbITA U ONBITA JACATEIBHOCTH B MPOLECCE PEATU3alM¥ OCHOBHBIX HAIPABIICHUN
BOCIIUTATEIBHON JEATEIbHOCTH, B TOM YKCJIE B YACTH:

rPaXKAAHCKOT0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UMIMU  OOydHaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOT0O OOLIECTBA;

e TMPUHATHE TPAJUUUOHHBIX OOIEYETOBEUECKMX TI'YMAHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOIO
oOlllecTBa, Yy4yacTBOBaTh B CAMOYIpPAaBICHUHM B 00pa3oBaTelbHOU
OpraHu3allly;

e YMEHHME B3aUMOJCICTBOBATH C  COLMAJIBHBIMU  HWHCTUTyTaMU B
COOTBETCTBHH C UX QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHMTAPHOMN U BOJOHTEPCKOU JEATEIbHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHUE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHNUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAIlMI0 U MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HAa MOPaIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTHU, B TOM
YUCJIE B IESTEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMUBOTO OyIyIIEro.

3CTETHYECKOI0 BOCIIUTAHMA:

e DJCTETUYECKOE OTHOLIIEHHWE K MHUpPY, BKIIOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, IPUCYLIETO (PU3NUECKON HayKe.

TPYA0BOIr0 BOCTIMTAHMS:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YyMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOODP OyaylIel npodeccun U pean30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TUUIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa30BaHUI0O W CaMOOOpPA30BAHMUIO B
00JacTH (PU3HUKHU Ha TMPOTSKEHUU BCEU KUZHHU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(pOpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0CO3HAHUE II100aIbHOTO
XapakTepa 3KOJOTHYECKUX IPo0IIeM;

IUTAHUPOBAHME U OCYILECTBICHHUE IEHCTBUI B OKpPY’KaloIEH cpelie Ha
OCHOBE 3HaHUS 1ieJIel YCTOMUMBOTO pPa3BUTHSI YEIOBEUECTBA;
pacUIMpEeHHE ONbITa IEATEIbHOCTH KOJIOIMYECKON HAMPABIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOI'O ITO3HAHMA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAyYHOM JEATEIBbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs1 (PU3MKU OCYIIECTBISATh NPOEKTHYIO U HCCIEAOBATEIbCKYIO
NEeSATEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
Ba3oBble Jjornyeckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyNIHpOBaTH U aKTyalIM3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh UENU AECATEIBHOCTH, 3a1aBaTh MAPAMETPbl U KPUTEPUU UX
JIOCTHXKCHUS,

BBISIBJIATH  3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUS TPOOIEMBI C YIETOM aHAIIA3a UMEIOIIHUXCS
MAaTE€PHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pe3yJIbTATOB LESIM, OLICHUBATh PUCKU TTOCIIEICTBUN 1€ TEIbHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B YCIOBUSX PEaTLHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUSI,;

pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBrle ucciienoBarejbcKkHe 1eHCTBUA.

BJIQ/IETh HAYYHOW TEPMUHOJOTHEH, KIFOYEBHIMU MOHITHSIMH W METOJaMU
(bu3nYecKoil HayKH;



BJIAJETh HaBbIKAMU  Y4€OHO-HMCCIIEI0BATEIHCKON u MIPOEKTHOMU
JEATeIBHOCTH B 007acTH (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pelIeHus 3afad  (U3UIECKOro
coep>KaHusl, IPUMEHEHHUIO Pa3JIMYHBIX METO/I0B TTO3HAHUSI;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH II0 IIOJYYEHUIO HOBOTO 3HAHUS, €ro
HHTEpIIpeTaluy, IPeoOpa3oBaHUIO U MMPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsaX, B TOM YHUCII€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JIACTH
buzukwy;

BBISIBJIATh MPUYUHHO-CIICICTBEHHBIE CBA3M W aKTyaIM3UPOBaATh 3ajady,
BBIJIBUTAaTh TUNOTE3Y €€ pEIICHUS, HaXOJWTh apryMEHThl A
JIOKA3aTeNbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

AHAJIM3UPOBATH TOJIYYEHHBIE B XOJI€ PEHICHUS 3adayd pPe3yJIbTaThI,
KPUTHUYECKH OLICHWBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOMN
NEATEIIbHOCTH, B TOM YUCIIE TIPU U3YUYEHUU (PU3UKY;

JlaBaTh OLICHKY HOBBIM CUTYaITUsM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HAaHUS 10 (PU3MKE B MPAKTUYECKYIO 0O0JIacTh
JKU3HEICSITCIIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEeH;
BBIJIBUTAaTh HOBBIC UJICU, TIPEJIaraTh OPUTHHAIBHBIE MOIXO0Abl U PEIICHUS;
CTaBHUTh MPOOIEMBI M 3a]]a4H, JIOMYCKAIOIINE aJlbTePHATUBHBIC PEIICHHMS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBbIKAMHU MOJIydYeHUs MH(OpMALUU (PU3UUECKOTO COAEPIKAHMS
U3 HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbBHO OCYILIECTBISATH IMOUCK,
aHalW3, CUCTEMATHU3ALUI0 W MHTEPIpEeTalrio MHPOPMALMKU Pa3TUUHbIX
BUJIOB U ()OPM TPEACTABICHMUS;

OLIEHUBATh JI0CTOBEPHOCTh HH(POPMAIUY;

UCIIOJIb30BaTh CpeACTBa MH(POPMALMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJady C CcoOJI0JIeHHneM TpeOOBaHUN HPrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHUS B Pa3IMUHBbIX (hopMarax c
y4€TOM Ha3HaueHus HUHQOpMaAMU U LEJEBOM ayauTOpuu, BbIOHMpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YATU3ALIUH.

KoMMyHHMKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIC 1eHCTBHSA:



OCYIIECTBIATh OOIIeHWe Ha Yypokax (U3MKM W BO BHE-YPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CHUTyalMd M CMSI4atrh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOUYKY 3PEHMS C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIOJB30BaTh  IPEUMYLIECTBA  KOMAaHJIHOM "
WHINBUIYAIBHON paboThI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX NEHCTBHI ¢ y4€TOM 0OIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJO0r0 YJIeHA KOJUICKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIHOCTH, OpraHU30BbIBaTH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTHKEHUIO: COCTAaBIATH IUIAH
NEUCTBUM, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJa U KAXKIOr0 y4aCTHHUKA KOMAaHIbl B
oOIIMii pe3ysbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

[Ipe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH WJAECU C IIO3ULIUU HOBU3HBI,
OPHUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBIISITh ITO3UTHBHOE CTPATErMYECKOE ITOBEICHHE B Pa3JIMYHBIX
CUTyalUsiX, MPOSBIATH  TBOPYECTBO UM  BOOOpa)KEHUE, OBITH
VHULMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYIIECTBJIATh IO3HABATENIbHYIO JIEATEIbHOCTh B
oOnmacTu (GU3UKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIC 331aUH;

CaMOCTOATENbHO COCTABJIATH IUIAH PELICHUS! PACUETHBIX M KaYyECTBEHHBIX
3a/lay, IUIaH BBINOJHEHHUS MPAKTHUYECKOW pabOThl ¢ y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANTOYTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKd ~ y4eOHOro MpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JeJaTh OCO3HAHHBIA BBIOOpP, ApPryMEHTHUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLEHUE;

OIICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSABICHUIO SPYIULMU B 00JACTH
($U3MKYM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BATENIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIH HHTEJLICKT:



JIaBaTh OLIEHKY HOBBIM CHTYal[MsIM, BHOCUTh KOPPEKTUBBI B AEATEIIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJCTh HABBIKAMH TIO3HABATENHHOM pediekcMu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh MpUEMBI pediIeKCHU JJI1 OLEHKH CHUTYallMHM, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHHBAaTh PUCKH W CBOECBPEMEHHO MPUHUMATh PELIEHHS IO UX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M ApPryMEHTHI JAPYTMX MPU aHAJIU3E PE3YyJbTaTOB
JIESTCIbHOCTH;

MPUHUMATH Ce0s1, MOHUMAas CBOM HEIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHThl JAPYTMX MPU AHAJIU3E PE3YJbTaTOB
JICATEIILHOCTH;

MIPU3HABaTh CBOE IMPABO U MPABO JIPYTHX HA OITHOKH.

B mporiecce nocTKeHUs JMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPAMMBbI I10
dbu3uKe ISl YpOBHS CPEAHEro oOIero oOpa3oBaHUsl Y O0YUYaIOIIUXCS

COBEPIIECHCTBYETCS AMOIMOHATIbHBIN UHTEJJICKT, MpeAnoJIararonui
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHMs,  BKIIOYAIOIIETO  CIOCOOHOCTh  TOHHMMATh  CBOE

YMOIIMOHAJIBHOE COCTOSIHUE, BUAETh HAMPABICHUS PAa3BUTHSI COOCTBEHHON
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEICHHE, CIMOCOOHOCTh aJalnTHPOBAThCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LIEIN
U yCIIeXy, ONITHMH3M, HHULMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

AMIATUH, BKJIIOYAIOWIEH CIOCOOHOCTh MNOHUMAaTh SMOLMOHAIBHOE
COCTOSIHUE JPYTMX, YYHMTBIBATH €ro MNpPU OCYIIECTBIECHUU OOILEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAUBAaTh
OTHOILIEHUSI C APYTUMHU JIIOJIbMHU, 3a00THTHCS, MPOSBISATH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

IMTPEJIMETHBIE PE3VJIbTATBI



K xonmy obOyuenuss B 10 knracce mpenMerHble pe3ynbTaTbl Ha YriayOJIEHHOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YYAIOLINXCS YMEHUI:

MOHMUMAaTh POJb  (U3UKH B  DKOHOMHYECKOW, TEXHOJOTHYECKOM,
IKOJIOTUYECKOM, COLMaIbHOW H JTHYECKON cdepax eATeIbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOUW KapTHHE MUPA,
3HAUYCHHE OMHUCATENbHON, CHCTEeMAaTU3UPYIOIIeH, OOBICHUTEILHON W
NPOTHOCTHYECKOW  (YyHKIUN  (PU3NYECKOH Teopuu — MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOAMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHUY TIPECTABICHUN O (PU3NUECKON KapTHHE MHUPA,

paznuyaTh yYCIOBUS MPUMEHUMOCTH Mojened (GU3HUecKuX Tel W
MpOLIECCOB (SIBJICHUM): HWHEpIUalIbHAas CUCTEMa OTcuéra, aOCOJIOTHO
TBEPIOE TEJIO, MaTepHalibHAas TOYKAa, PAaBHOYCKOPEHHOE JBH)KCHHUE,
CBOOO/JHOE majeHue, alCoMOTHO yrpyras aedopmanus, adCOIIOTHO
yIpyroe u abCoIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJEIIHN ra3a, JKUJIKOCTH
U TBEPJOTO (KPUCTAIUTMYECKOT0) Teja, UACANbHBINA ra3, TOYCHUHBIN 3apsii,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yciaoBUs (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YACTHBIX 3AKOHOB;

aHAIM3UPOBaTh U OOBSICHATH MEXAaHWYECKHUE TMPOIECChl U SBIICHUSA,
UCIIOJIb3YsI OCHOBHBIC TTOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO [IBIXKEHUsS, (POpMYJIbl KMHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TNpeoOpa3zoBaHus [anuiies s CKOPOCTH W TEpEMEIICHHS,
3akoHbl HpIOTOHA, TMPUHIMI OTHOCHUTENIBHOCTH ['anmunies, 3aKoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXAHUYECKOU
SHEPIruM, CBSI3b PabOTHl CHJIBI C WU3MEHEHHEM MEXaHUYECKOW SHEepruu,
yCIIOBUSI paBHOBECUs TBEPIOTO Tena), MpPH ITOM HCHOJIb30BATh
MaTE€MaTUYeCKO€  BBIPAKEHHWE  3aKOHOB,  YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MpeodpazoBanuii ['amumes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAHEHUS UMIIyJbCa H
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUSI,;

aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIIECCHI U SIBIICHUS, UCIIOIb3YS
ocHoBHble moJyoxkeHuss MKT wu 3akoHbl MoneKymspHOW (QU3UKK U
TEPMOJUHAMHUKUA (CBSI3b JABJICHUSI HJCAIBHOTO Tra3a Cco CpeaHe
KUHETUYECKOW JHEPruey TEIUIOBOIO JBMIKCHUS WM KOHLIEHTPALHUEW €ro
MOJIEKYJI, CBSI3b TEMIIEpATypbl BEIIECTBA CO CPEAHEH KUHETHUYECKOU
HHEpruer TErIOBOro JBMXKEHMS €r0 YaCTHll, CBA3b JABJICHUS HJI€aTbHOTO
ra’a ¢ KOHIEHTpaUHMEHd MOJIEKYJ] M €ro TEeMIIEpaTypoOu, YpPaBHECHHUE
MenaeneeBa—Kitaneipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOJb30BATh
MaTE€MaTU4YeCKOe  BBIPAXXEHUE  3aKOHOB, yKa3blBaThb  YCIIOBHUS
NpPUMEHUMOCTH ypaBHeHUus MenneneeBa—Knaneipona;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBJICHUS, HCIONb3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI JIEKTPOJAMHAMHUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOIO TOJISI, MPUHIUI CYNEPHO3ULUU 3IEKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBas YCJIOBHUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaK)Ke MPAKTUYECKH BAXKHBIE COOTHOIIEHHUS: 3aKOoHbI Oma Ui y4yacTka
LHeNMd W Ui 3aMKHYTOW JJIEKTpUYECKOW menu, 3akoH Jlxoymnsa—JleHna,
npasuia Kupxroda, 3akonst Dapanes AJis 2JIEKTPOIN3a);

ONKCHIBaTh (PU3UYECKHE MPOLECChl U SBJICHUS, HCIOJb3YyS BEIMYUHBI:
nepeMeNIeHNe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TE€J, CHIIA,
MOMEHT CWJIbI, JIaBJICHWE, NOTECHLHAJIbHAS SHEPIus, KUHETUYECKas
SHEprusi, MEXaHUYecKas 3Heprus, padoTa CUJIbl, LEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, CWIA TSKECTH, CUJla YNPYTrOCTH, CUIa TPEHHs, MOILIHOCT,
9HEprus B3aMMOJACHCTBUSA Tena ¢ 3emii€éid BOMM3M €€ IOBEPXHOCTH,
HEprus ynopyro gedopmanuu OPYXKUHBI, KOJMYECTBO TEIUIOTHI,
abcoytoTHasl TeMiieparypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSI
SHEpPrusi WUACAIBHOTO OJHOATOMHOrO Ta3a, paboTa HICaJIbHOTO rasa,
OTHOCUTENbHAs BIAKHOCTE Bo3ayxa, KIIJ[ wuaeanpsHOro TEmIoBOro
JBUTATEJIS; BIEKTPUUECKOE MOJIE, HAMPSKEHHOCTh ANEKTPUUECKOTO TOJIA,
HaMpsHKEHHOCTh MOJIS TOYEYHOTO 3apsja WM 3apsHKEHHOro Iapa B
BaKyyM€ M B JUIEKTPHUKE, MOTEHUHUAN 3JIEKTPOCTATUYECKOIO IOJI,
Pa3HOCTh  IOTEHLMAJIOB, JJEKTPOJBIKYIIAs CWJIa, CHJIA  TOKa,
HaIlpsHDKEHUE, MOIIHOCTh TOKA, DJIEKTpUYecKas EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, COIMPOTHUBIICHHE ydacTKa LENU C MOCJIEeI0BaTEIbHbIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS AJIEKTPUUECKOTO MO
KOHJIEHCATOopa;

OOBSCHATH  OCOOCHHOCTH  MpOTEKaHus  (U3HUECKUX  SIBJICHUM:
MEXaHUYECKOE JIBIJKEHHME, TEIUJIOBOE JBMKEHUE YAaCTHIl BEIleCTBa,
TEIJIOBOE paBHOBecHe, OpOYHOBCKOe ABMkeHue, nuddy3usi, ucrnapeHue,
KHUIIEHUE ¥ KOHJAEHCALWs, [IJIABJICHUE U KPUCTAJUIM3alUs, HAPABIEHHOCTh
TEIIONEepENaut, MIEKTPU3aLUs TeN, SKBUIIOTEHUNAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO IPOBOIHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
IpYrol C  HCHOJB30BAHUEM  MPSAMBIX  HU3MEPEHHM, TIpU  3ITOM
KOHCTPYMpPOBATh YCTaHOBKY, (DPUKCHpPOBATh PE3YJIbTAaThl MOJy4YEHHOM
3aBUCUMOCTH (DM3MUYECKUX BEJIUYMH B BHJIE TPAPHUKOB C yUETOM



aOCOJIOTHBIX MOTPEMIHOCTEN U3MEPEHH, 1€TIaTh BBIBOBI 10 pE3yIbTaTam
VICCJIEIOBAHNS;

IPOBOJUTH KOCBEHHbIE H3MEpEHUs (PU3MUECKHX BEIMYMH, TPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCUTEJIbHBIE ITOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJUTH ONBITHI IO IPOBEPKE MPEIJI0KEHHON TMIIOTE3bI: IUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYeHHbIE pE3yJbTaThl M JI€JaTh BBIBOJ O CTAaTyCc€ NPEJIOKEHHOU
TUIIOTE3BI;

co0ro1aTh npaBuia 0€30MacHOrO TPy/a MPHU MPOBEAECHUN HCCIIET0BAaHUIMI
B paMKax y4eOHOro DJKCIEpUMEHTa, TMpakTUKymMa U  Yy4eOHO-
MCCIIEOBATENIbCKOM M TMPOEKTHOW JESITEIBHOCTH C HCIOJIB30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a0OpaTOPHOro0 000PYI0BAHMUS;

pemarbs pacyéTHhIE 3aJadyd C SBHO 33JaHHOM W HEABHO 33JaHHOU
¢u3nyecKoil MoJeIbI0: HA OCHOBAHUM aHalIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKOM MoOJenu, OTBevarouie TpeOoBaHUSAM  3ajaud,
OPUMEHATH  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIaThl
(GU3MUECKUX TEOpUdl TPU HCIOIb30BAHUA MATEMAaTUYECKUX METOJ0B
peuieHus 3a1ad, MIPOBOJUTH Pacu€Thl HA OCHOBAaHUYU MMEIOIIMXCS TaHHBIX,
aHAIM3UPOBAaTh PE3YJIbTATBl U KOPPEKTUPOBATH METOABI PEUICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTATOB;

pemaTh KayeCTBEHHbIE 3aJaud, TpeOYIolIHe NPUMEHEHHsS 3HAaHUU U3
pa3HbIX pa3liesoB Kypca (GU3MKH, a TAKKEe MHTErpalMy 3HAaHUWA U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPaUBaTh JIOTHYECKYIO
LEMOYKY PacCyKJICHUI ¢ ONIOPOI HA U3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA Uil OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IPOLIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJAa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATh MOCJEICTBUS OBITOBOI U MPOU3BOJICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOMW C (PU3UYECKUMHU TIPOIECCaMH, C
MO3UINI KOJOTHYECKOW 0€30IaCHOCTH, MPEJCTaBICHUN O palliOHATBHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PAa3yMHOM MCHOJb30BAHUM JTOCTUKEHUN
HAYKH W TEXHOJIOTUM UIS JAIBHEUIIEro pa3BUTUSA YEIOBEYECKOTO
00IIIeCTBA;



NPUMEHATH pa3jMyHble COCOObl paboThl ¢ MH(OpMAIHel PU3UIECKOTOo
COJEpKAaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(MOPMALMOHHBIX
TEXHOJOTHM, MPU 3TOM HCIHOJB30BaTh COBPEMEHHBbIE HH(OPMaLMOHHbIE
TEXHOJOTMM U1 TOHUCKa, NepepaboTKU M MpenbsABICHUS y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U WHTEPIIPETALINU
uHbOpMaIlMU, TMOJYYEHHON U3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpPOBaTh  MOJIYy4YaeMyl0  HMHPOpMAUI0 U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCSI 3HAHWW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIIH;

IPOSIBIISATH OpraHU3alMOHHBIE U NI03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOpPETEeHUs] HOBBIX 3HAHUM B IpoILEcce
BBINIOJIHEHHUSI IPOEKTHBIX U y4€OHO-UCCIIEOBATENBCKUX pPadoT;

paboTath B TpYyIIE€ C HUCHOJHEHHWEM PA3JIMYHBIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0OTy TPYMIIbl, PALIMOHAIBHO PACTIPEACISTh AEATEIbHOCTh
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OIICHUBATh BKJAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE PacCMaTpUBaeMON IPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENBHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POPUIIS.

K xonmy oOyuenuss B 11 knacce npenMerHbie pe3yibTaThl Ha YriayOJaEHHOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Y 00YUAIOITUXCST YMEHU:

MOHUMATh POJib (UBUKHM B  DKOHOMHUYECKOM, TEXHOJOTHUYECKOMH,
COIIMAJIbHON M 3TUYECKOU cepax NesTeTbHOCTH YeIOBEeKa, pOJib U MECTO
GU3MKKM B COBPEMEHHON HAy4YHOW KapTWHE MHpPA, POJb aCTPOHOMHUHU B
NPaKTUYECKON JAESITENIbHOCTH 4YeJloBeKa M JajbHEHIIeM Hay4yHo-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHE OMHUCATENIbHOW, CUCTEMaTU3UPYIOLIEH,
OOBSCHUTENBHON M MPOrHOCTUYECKOM (DYHKIMI (U3HUECKOW TEOpHH —
ANEKTPOANHAMUKH, CIELHAIBHON TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOM
busuky, posb Quanyeckord Teopur B (HOPMUPOBAHMH MPEJICTABICHUN O
(bu3nUecKoil KapTHHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MOJENe (QU3NYecCKux Tel U
MPOIIECCOB  (SIBICHUI): OJHOPOAHOE DJIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TOJIsI, TAPMOHUYECKHE KOJIeOaHUs, MAaTeMaTHUYECKUN MasiTHUK,
WJICAIBHBIN MPYXUHHBIA MasATHUK, TaPMOHHUYECKHE BOJIHBI, WICAJbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO sipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyath ycioBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3HUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCH U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TOJIOKEHUS M 3aKOHBI D3JEKTPOJAUHAMHUKU U
CHEIUaIbHOW  TEOPUM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUSs
ANIEKTpUUECKOro 3apsiga, cwia Awmmepa, cuna JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlennma, cB3p  J/C
CAMOMHIYKIIMM B DJIEMEHTE SJIEKTPUUECKONM I1eMH CO CKOPOCTHIO
U3MEHEHUs  CWUJIbl  TOKa,  MOCTYJaThl  CIEUUAJBbHONM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIC MPOIECCHI U SABJICHUS, UCIOIb3Ys
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHMe  OWHINTEHHA IS
dororddexra, mepBeii W BTOpoM mocTynatel bopa, mpuHIMM
COOTHOILIEHHsI HeolpeaenéHHocTel ['eii3enOepra, 3aKOHbI COXPaHEHUS
3apsiIOBOTO U MAaCCOBOTO YHCENl U PHEPTUU B SJECPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PUBUYECKUE TMPOILECCHl W SIBJICHUS, HUCIOJIb3YS BEJIMYMHBI:
HaNpPsHKEHHOCTD AJIEKTPUUYECKOTO TOJIS, MOTEHIIMAT 3JIEKTPOCTATUYECKOTO
MOJISI, PAa3HOCTh TOTCHIIMAJIOB, JJCKTPOJABIDKYINAS CHJIA, WHIYKITUS
MarHUTHOTO TIOJIsl, MarHUTHBIM TOTOK, cuia AMIiepa, MUHIYKTUBHOCTD,
ANEKTPOJBIKYINAST CHUJIa CAMOMHAYKIIMHM, SHEPTUsl MArHUTHOTO TIOJIA
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA HWMITYJIbC, TIIOJHAS DHEPTHUS,
DHEPrus TIOKOS CBOOOJHOW YACTHIIBI, SHEPTHsT W HMMIYJIbC (OTOHA,
MacCOBO€ YHMCIIO U 3aps/l Jipa, SHEPTUSI CBS3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUs  (U3UYECKUX  SIBJICHUM:
AJIEKTPOMArHUTHASI UHIYKIIUS, CAMOUHYKIIUS, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Judpakius, OUCIIEPCUs, TIOJIHOE BHYTPEHHEE OTpakKeHHE,
dbotoanektpuueckuit d3pdext (pororddexr), anpda- u Oera-pacnajsl
saep, raMMa-u3JIydeHHe siep, (U3HUECKHe TMPUHIUIBI CIEKTPAThHOTO
aHajau3a U paboThI Jlazepa;

OTIpEIENISITh HAaIpaBiICHUE WMHIYKIIUM MArHUTHOTO TIOJIA TPOBOJHHUKA C
TOKOM, CJibl Amniepa u cuiibsl JIopeHna;

CTPOUTH H300paKEeHHE, CO3/IaBaeMOE TJIOCKUM 3€PKaiOM, TOHKOM JTMH30M,
W PACCUUTHIBATH €TI0 XapaKTECPUCTHKHY;

MIPUMEHSATH OCHOBOTIOJIATalOIIMEe ACTPOHOMUYECKHUE TIOHATHS, TCOPUU W
3aKOHBI JIJII aHalM3a W OOBSICHEHHS (PU3MYECKUX  IPOIICCCOB,
MPOUCXOMSIINUX B 3BE3/IaX, B 3BE3AHBIX CHUCTEMaX, B MEKTaJaKTUUECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3]] U BeelleHHOM;
MPOBOAUTL MCCJEAOBAaHUE 3aBUCUMOCTEM (PUBMYECKUX BEJIUYUH C
UCITOJIb30BAaHUEM TIPAMBIX H3MEPCHHH, TIPH D3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHUPOBATH PE3YIbTAThl MOTYYEHHON 3aBUCUMOCTH



¢uznyeckux BeIMYUMH B BHAE TpaQuKoB C y4€ToM aOCONIOTHBIX
NOTPEUIHOCTE  M3MEPEHMM, Jenarb  BBIBOABI 110  pe3yjbTaTaMm
VICCJIEIOBAHNS;

IPOBOJUTH KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYHUH, IPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEIbHBIE MMOIPEIIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYCHHBIE pe3yJlbTaTbl M JI€JaTh BBIBOJ O CTaTyCce NPEIJIOKEHHON
TUIIOTE3B;

OMKCHIBATH METO/BI OJIYYEHHS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;
co0uro1aTh npaBuia 0€30MacHOro Tpy/a MPHU MPOBEIECHUN HCCIEI0BaHUMI
B paMKax Yy4YeOHOro SKCHEpUMEHTa, NpakTUKyMa U  y4deOHo-
MCCIIEOBATENIbCKOM M TMPOEKTHOW JESITEIBHOCTH C HCIOJIB30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOT0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aladyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOU
(u3MYEeCKO MOJIETbI0: Ha OCHOBAHMM aHalIW3a YCIOBUA BBIOUpATh
(du3nuecKkue MOJIeNH, OTBEYarolue TpeOOBaHUAM 3aJaud, MNPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (U3NYECKUX TEOPH
IPU HCIOJB30BAaHWM MATEMaTUYECKUX METOJOB pelIeHUs 3ajad,
IPOBOJUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCSA JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PELICHUSI ¢ YUETOM MOITYUYEHHBIX
pe3yIabTaTOB;

pemath KayecTBEHHbIE 3ajJaud, TpeOyrollue NPUMEHEHUs 3HaHUU U3
Pa3HbIX pa3zeioB Kypca GU3MKH, a TaK)KE€ MHTErpaluy 3HAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBAaTh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OOPOI HAa N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJla POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATh MOCJIEICTBUS OBITOBOI M MPOU3BOJICTBEHHON
NESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU IMPOLIECCAMH, C
MO3UIIMHI IKOJIOTHUECKON 0€30MacHOCTH, MPEACTaBICHUN O pallMOHAIBHOM
NPUPOAOIOIb30BAHNN, & TAKXKE PAa3yMHOM HCIOJIb30BAaHUM JTOCTHUKEHUIN



HAyKM M TEXHOJOTMM JUIsi JANbHEWIIEro pa3BUTHUS YEIOBEYECKOTO
00IIIECTBA;

IPUMEHATH Pa3jM4YHbIe CIOCOOBI paboThl ¢ MHQPOpMAIEH (PU3NIECKOTO
COJAEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUI, TPU ATOM HCIIOIB30BaTh COBPEMEHHbIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUM Ul TIOMCKa, NepepadOTKU M TpPeAbABICHHS y4yeOHOU u
HAYYHO-TIONYJISIPHOM MH(POPMALIUHU, CTPYKTYPHUPOBAHUS M WHTEPIPETAIINU
uHbOpMaIlMK, TMOJYYCHHON W3 pPAa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBAaTh  MOJy4YaemMyl0  HHPOpMAIMI0 W OICHMBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE
aHaJN3a UCTOYHHUKA UH(OpMAIIHIH;

MPOSIBIISATH OpraHU3aIMOHHBIC u MO03HABATEIIbHBIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPUOOpPETeHHs] HOBBIX 3HAHUM B TpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U Y4€OHO-HUCCIIEI0BATEIbCKUX PadoT;

paboTaTh B Tpynne C HUCHOJHEHHEM pa3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAlMOHATIBHO PAcpeAesiTh ACITEIbHOCTD
B HECTaHJAPTHBIX CHUTYalMsIX, aJI€KBATHO OIICHMBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIINHI B PEIICHUE PacCMaTPUBAEMON TIPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymien npodhecCUuOHATBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO POpUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrpoabnbie | Ilpakruyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnea 1. HAYUHBIA METO/I IIO3HAHUS ITPUPOIbI
11 Hayunsiii MeTOA MO3HAHUS IPUPOABI 6
Wroro no pazneny 6
Pa3zpgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Cratuka TBEpAOro TENa 5
2.4 3aKOHbBI COXPaHEHUS! B MEXaHUKE 10
Hroro no paszneny 35
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKOM TEOpHUN 15
3.2 Tepmoannamuka. TerioBbie MalIHBI 20
33 ArperaTHble cocTOsTHHS BemecTBa. ©a3oBbie 14 1
nepexoabl
Hroro o pasneny 49
Pazgen 4. QJIEKTPOIMUHAMUKA
4.1 DIEeKTpUYECKOe ToJIe 24
4.2 ITocTOSHHBIN IEKTPUUYECKUI TOK 24




4.3 Toku B pa3nM4HBIX cpeax 6
Uroro no pazneny 54
Paznen 5. DUSUMYECKUM TPAKTUKYM
5.1 Ou3nUecKuil MPaKTUKyM 16 16
Wroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KITACC

KoJsun4yecTBo 4acos DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabubie | IpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoTsbI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MaruutHoe 1osie 14
1.2 DneKTpOMarHuTHas UHAYKIUS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUWSA U BOJIHbI
2.1 Mexanuueckue KoneOaHus 10
2.2 DneKTpOMarHuTHbHIE KOJIeOaHUs 15
53 MexaHu4ecKue U AJIEKTPOMAarHUTHBIC 10 1
BOJIHBI
24 OnTuka 25 1
Uroro o pazneny 60

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnosel CTO 5 1
Uroro no pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOTHOBOH Ayain3m 15

4.2 duznka aToma 5

43 ®du3nka aTOMHOTO SIpa U dJIEMEHTaPHBIX 5

HacCTHIL




Hroro no pazgeny

25

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DIeMEHTHI ACTPOHOMHH B aCTPOPUZHKHU 12
Hroro no pazueny 12
Paznen 6. DUSUYECKUM TPAKTUKYM
6.1 Du3nYecKuil MPaKTUKyM 16 16
Utoro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanusa 1 0000IIeHnE
71 MPEMETHOTO COJICPYKAHUS U OIbITa 15
' JeSITeIbHOCTH, IIPUOOPETEHHOTO TTPU
n3zyuennn kypca ¢usuku 10 — 11 xmaccos
Utoro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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