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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpOBHE CpelHero oO0uero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOW 00pa3oBarenpHON mporpammsbl, npenacraBieHHbix B @I'OC COO, a
Takke ¢ ya€toM (emepanbHON pabouelt mporpamMmbl BocnuTanus u KoHmenmun
npenojaBanus yueOHoro npeamera «dusrka» B 00pa30BaTeIbHBIX OpraHU3aAUIX
Poccuiickoit  ®eneparyy, — peaqu3yOIIMX  OCHOBHBIE  00pa30BaTElIbHBIC
IPOTrPaMMBlI.

[Tporpamma no ¢usmke onpenenser 00s3aTeNbHOE MPEIMETHOE COJEpKaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEI0BATENbHOCTh U3YUYECHHSI TEM U Pa3/eioOB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKA Y4eOHOro IIpoliecca, BO3PACTHBIX OCOOEHHOCTEH  0Oydaromuxcs.
[Iporpamma 1o ¢Qu3uke Aa€T NPEACTABICHHE O LENIX, COAECpKAHUU, OOUIeH
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYYalOLIUMXCS CpPEACTBAMU
y4ueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YPOBHS IO3BOJIIET pEaln30BaTh
3aJ1a4i Npo¢eCCUOHAIbHON OPUEHTALlMH, HAPaBJIECHO HA CO3JIaHUE YCIOBUH 1Jis
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronuMmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUST O00pa3oBaHUs B
OpraHu3alusX Npo(ecCHOHATBHOTO O0pa30BaHUS M0 PA3JIUYHBIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIECIIUATbHOCTSIM.

B nmnporpamme mno ¢Qusuke omnpenensioTcs IUIAHUPYEMBIE pEe3yNbTaThl
OCBOEHHUSA Kypca (PU3MKK Ha YpPOBHE CpeAHETo 00IIero oopa3oBaHus: TUYHOCTHBIC,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). Hayuno-
METOAO0JOTUYECKOM OCHOBOM i pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHbIM UM TPEAMETHBIM pe3yJibTaTaM OOYyYalolMXCs, OCBOMBIIUX
nporpaMmy 1o (U3UKE Ha YPOBHE CpeaHero oOmero oOpa3oBaHus Ha
yri1yOJIEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma no (u3mKe BKIIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3MKM Ha yriayOJéHHOM
YPOBHE, B TOM UYHCJI€ IPEAMETHBIE PE3YJIbTAThI 10 rojiaM 00yUEHUS;

cozepkanue yueOHoro npeamera «Puznka» no rogam o0ydeHHs..

[Iporpamma 1m0 (Qu3MKEe WMEET NPUMEPHBIH XapakTep U MOXKET OBITh
MCIIOJIh30BaHA YUUTEIAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHX MPOTPaMM.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
OPEeIOCTaBIsET BO3MOXHOCTH [UJISl peaju3alMi  Pa3JIMYHBIX METOJUYECKHX
MOJXOJ0B K TMpenofaBaHUi0 (U3MKK Ha YrIyOJEHHOM YpOBHE MpH YCIOBUU
COXpaHEHHUs1 003aTeNbHOM YacCTH COAepPKAHUSI Kypca.



dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTYMAas B
KayecTBe y4eOHOIo ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpysxarorieM Mupe. [IIkonbHbIN Kypc (GU3UMKHA — CHCTEMOOOPA3YIOIIHiA
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
¢usndeckoit reorpadueir um actpoHommed. Vcmonp30BaHWE W AKTUBHOE
npuMeHeHUEe (U3MYECKUX 3HAHUM ONpENEeIwIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIYYeHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMHU. 3yueHue
(¢U3MKH BHOCHUT OCHOBHOM BKJaad B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa 00ydaromierocs, B (popMUpoOBaHNE YMEHUN MPUMEHSATH HAyYHBIN
METO/]1 TO3HAHUSI IPY BHITIOJIHEHUH UMU YYE€OHBIX UCCIIEIOBAaHUM.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpEeIHETO OOIIET0 00pa30BaHuUs MOJIOKEH
pAI UAeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIHUIIBI €r0 MOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEW KypC SBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MAaTepuai U3 BCEX Pa3lesoB (PU3MUKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea z2enepanuzayuu. B coOTBETCTBUM C HEW Marepuan Kypca (Qu3uku
o0beMHEH BOKpYr (¢u3nueckux tTeopuil. Beaymmm B Kypce sBisiercs
dbopMupoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIECTBE U
ToJie.

Hoea cymanumapuzayuu. EE peanmusanusi TpearonaracT HCIOJIb30BaHUEC
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBS3U PAa3BUTHSA
¢uzukn ¢ pa3BuTHeM oOmIecCTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoesa npuknaonoit nanpagiennocmu. Kypc ¢busuku yriyOa€HHOTO YpOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMYECKHX
MPUJIOKEHUN H3YyYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha
ypOBHE OOHIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea »srxonocuzayuu peanusyeTcss TOCPEICTBOM BBEIEHUS AJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OO0CYKIEHUs
po0JieM palMoOHAIBHOTO IPHUPOIOTIONIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue cofiepkaHusi Mporpammsbl Mo (U3HUKE JOHKHO ObITh MOCTPOCHO Ha
MPUHIIUIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. [nst pusuku peanuszanus 3Tux
OPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYyIOIIero ¢akropa ydeOHoro mporecca. [ns yrimyO6aéHHOro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEBHOTO YYEHHYECKOTO SKCIIEPUMEHTA,



BKJIIOUAIOIIETO (PPOHTANBHBIE YYEHHUYECKHE OMbBITHl MpPU H3YYEHUH HOBOTO
MaTepuaia, JabopaTopHble paboThl U pabOThl MpakTUKyMma. [Ipu 3TOM BO3MOXKHBI
IBa crnocoba peanu3auuMd (GU3MYECKOTO MpakTHKyma. B mepBoM ciydae
PaKTUKyM MpoBoAuTcs 160 B KoHie 10 m 11 kimaccoB, aub0 mocsie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 JTHX KiIaccoB. Bropoit cmoco6 — 3710
UHTETpalus paboT MpakTUKymMa B CHUCTEMY JaObOpaTOpHBIX paboT, KOTOpHIE
IPOBOJISATCSA B Mpoliecce u3ydeHus: pasaena (temsl). IIpu stom mon paboramu
PaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEeIOBaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOMIaroBOi MHCTPYKIIUU.

B nmporpamme mo @u3sMke cuUCTeMa YYEHHUYECKOTO DKCIIEPUMEHTA,
1abopaTOpHBIX padOT W MPaKTHKyMma MpeACTaBiIeHAa €AWHBIM mepeuyHeM. Bridop
TEMATUKU IS 3TUX BUJOB YYCHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISIETCA
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOIEcca UCXOIsl U3 OCOOEHHOCTEN MOYpPOYHOIO
IJIAHUPOBAHMS W OCHalleHua KabuHera ¢usuku. [lpm 3TOM oOecneunBaercs
OBJIAJICHHE OOYyYalOUIMMHUCS YMEHUSMU MPOBOAUTH MpSMbIE KM KOCBEHHbIE
U3MEPEHMs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DPU3MUECKUX BEJIWYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHHWE YAENSETCS PEMICHUIO PACUETHBIX M KadeCTBEHHBIX
3apad. [Ipu aTOM A pacy€THBIX 3aja4 MPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW W HESIBHO 3aJ]aHHON (PU3MUECKON MOJEIbIO, MO3BOJISIOUINE TPUMEHATH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszzenia Kypca, Tak U
MHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3aesoB. J[Js KauecTBEHHBIX 3a]a4
MIPUOPUTETOM SIBIISIFOTCS 3aJlaHusd Ha OOBSICHEHUE/TIpEACKa3aHUue MPOTEKAHUS
(bu3nuecKuxX SBICHUN U MPOIECCOB B OKpYXKAIOMIEH >KU3HH, TpeOyrolrue BhIOOpa
(puzryeckoi Moaenu sl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuansbHO-
TEXHUYECKOMY OOECIEUECHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHUs JOJKEH U3y4aThbCs B YCIOBUSIX
npenMeTHoro kabunera. B kaOuHere GUBMKHA JOMKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpYyIOBaHUE JJIsi BBINOJHEHHsS] YKa3aHHBIX B IPOrpaMMe IO
(u3NKEe YYEHUYECKHUX OIBITOB, JIAOOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYA0BAHHKE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHUpPYETCS B COOTBETCTBHHM C
OPUHLIMIIOM MHUHUMAJIBHON JOCTaTOYHOCTH U 00eCleuyMBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B TMporpaMMe Mo (U3MKe KIIOUEBbIX JEMOHCTpaluil i
UCCIICIOBAHMUsI  M3Y4YaeMbIX  SIBJICHMM M  TPOLECCOB, OMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX paldoT
dopMupyeTcss B BUIE TEMATUYECKUX KOMILUIEKTOB M OOECIEUMBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TemaTHuecKue KOMIUIEKTbI
71a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TIOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIe IU(POBBIX JabopaTopuil.

OCHOBHBIMH TEJISIMU U3Y4YeHHUS (DU3UKU B OOLIEM OOpa30BaHUM SIBISIOTCS:

dbopMHpOBaHUE UWHTEpPECAa W CTPEMIICHHUS OOydYarouuxcsi K HaydHOMY
WU3YYEHUIO TOPHUPOABI, pa3BUTHE HX HMHTEIUIEKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (HOPMUPOBAHUE
UCCIIEN0BATEIBCKOTO OTHOLICHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHsS KaK pe3yjbTaTa U3yYCHHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUE YMEHUN OOBACHATH SIBICHUS C UCTOJIb30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JJOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMPEACTABICHHA O BO3MOXHBIX  cepax  Oyayuiei
npodeCCUOHAIBHOW  IESITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JajbHeNeMy 0OOy4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTxeHne 3TUX Lened oOecreynBaeTCsl pelieHUeM CIIeIyIONX 3a1ad B
pouecce U3y4eHHs Kypca GU3NKH Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYH0  (DU3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMUpOBaHNHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS ISl OObSICHEHUS
bU3UYECKUX SIBJCHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEHICHUN B
MOBCEHEBHOM JKH3HM;

OCBOCHHME CIOCOOOB PEIICHMS] pa3JIMYHBIX 33aJad C SBHO 3aJaHHOU
(¢uznyeckol MoneNblO, 3a/1ay, MOAPa3yMEBAIOIIMX CAMOCTOSTENILHOE CO3JaHHE
¢usznyeckol Mopenu, aJeKBaTHOM YCIOBHSM 3aJaud, B TOM 4HCIE 3ajad
MHXEHEPHOIr0 XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX IPOLECCOB, UX BIMSIHHS HA OKPY>KAOLIYIO CPENY;

OBJIAJICHUE METOJAaMU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA M IPOBEICHHUS
¢u3HUeCKMX OKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu  uHbOpMaIuy,
onpeaeneHus J0CTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJIOBHH IJisi Pa3BUTHUS YMEHUN NPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepam nmpohecCHOHATHHOU JACSITEIBHOCTH, CBI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHuss ydeOHoro mpenmera «®Dusmka» Ha ypOBHE CpEAHErO OOIIETo
oOpa3zoBaHusi BbIOMpaeTCs OOYyYaIOUUMUCS, IUIAHUPYIOIIMMHU TPOJOJIKEHUE
0o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HEZIEIIO),
B 11 knmacce — 165 4acoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMme 1o ¢u3MKe IMepeueHb J1abopaTOpHBIX U
PAKTUYECKUX pabOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JelacT BBIOOP
MPOBEACHHS J1a0OpPaTOPHBIX pPabdOT H OMBITOB € YYETOM HMHIAWBHUIYATbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pasznen 1. HayuHblii MeTO/1 MO3HAHUA TPUPOBI.

®dusuka — pyHIaMeHTalbHasg HayKa o pupoje. HayuHslii MeTo mo3HaHus U
METO/IbI UCCIIeNOBAaHUS (GUBUUECKUX SBIICHUH.

OKCIEpUMEHT U TEOpHUs B Ipoliecce MO3HaHWs Npupoasl. Habmonenue u
AKCIIEPUMEHT B (pH3HKe.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U LU(POBBIE
U3MEpUTETbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  QU3MYECKUX  BeAMUMH  (aOCONIOTHAs U
OTHOCHUTE/IbHAS).

MonenupoBanue (GU3NYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
aOCOJIOTHO TBEPJOE TENO, HACAIbHAS >KUAKOCTb, HJACAIBbHBIA Ta3, TOYECUHBIH
3apsan). ['unoreza. @u3nyeckuil 3aKOH, TPAHUIIBI ero MpuMeHuMocTu. dusndeckas
TEOpHS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUUECKON JEATEIBHOCTH JIFOACH.

Yuenuueckuii s3xcnepumenm, nadopamopuvie padbomul, npaKMuUKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUST B LEMU MOCTOSHHOTO TOKAa MPH
MTOMOIIY aHAJIOTOBBIX U IU(DPOBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXAHMYECKOIO JBUKECHHUSL.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a7a41 MEXaHUKH.

Paguyc-BekTop MarepuasbHOW TOYKH, €r0 MPOECKIUU HAa OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOW TOYKH, MX MPOEKLUHUH HAa OCH CUCTEMBI KOOpJHHAT.
CnoxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHERHOE JBHKEHUE. 3aBUCUMOCTh
KOOPJAWHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMmajeHue. YCKOpeHue CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO MO/ YIioM K TOPU30HTY. 3aBUCMMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpaPUKH.



KpuBosmHenHoe  nBuKeHWe. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPYXXHOCTH. YTJOBasi M JuHEHHas ckopocTh. [lepmon u yactora oOpamieHus.
LlenTpocTpeMurensHoe (HOpMaIbHOE), KacaTelbHOE (TAaHT€HIIMAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

[TocTynaTenpHOE W BpalaTeIbHOE ABWKEHHE TBepAOro Ttena. CloKEeHHe
NOCTYNAaTEIBHOTO U BpaIlaTENbHOTO ABWKEHUI. [1n0cKkoe nBrkenne. MraoBeHHast
OCh BpPAILICHHUS.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIUIOMETD,
IBW)KCHUE CHApsOB, LEMNHbIC, IIECTEpEHYATHIE W PEMEHHBIE NEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mopenb cUCTEMBI OTCYETA, WILTIOCTPALUS KHHEMATUYECKUX XapaKTEPUCTHK
JIBUKCHUSI.

Cnoco0BbI UcCIIeI0OBAHUS ABUKEHUI.

MtrocTpanyst peaesIbHOro nepexoa i N3MEpeHHe MIHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyX€ U B pa3pesKEeHHOM IIPOCTPAHCTBE.

HaGnronenue aBmxeHUs Tena, OPOIIEHHOrO IOJ YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

HampasneHue cKkopoCTH pU ABMKEHUH 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TIyTEW, TPACKTOPUM, CKOPOCTEW IBHKEHHSI OIHOTO U TOTO K€
Tea B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit akcnepumenm, nabopamopnsie padbomoi, nPAKMUKym.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C L€ ONPEAEIICHUS] MTHOBEHHOM
CKOpPOCTH.

N3mepenrie yCKOpeHHs MpU NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JBUKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
WCIIOJb30BaHKEe HU(PPOBOI J1TabopaToOpun).

N3yuenue pABWKEHHS Tela, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O NPSIMON MPONMOPLUOHAIBHON 3aBUCHUMOCTH MEXIY JalbHOCTBIO
IIOJIETA U HAYAJIbHOU CKOPOCTHIO TEJIA.

W3yyeHue JBUXKEHHUS Tella MO OKPY)XKHOCTH C TOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoaa oOpallleHusi KOHMYECKOTO MasTHUKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orTcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuumanbHble CUCTEMBI OTCUETa (ONpENETICHUE,
IPUMEPHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropou 3akoH HproToHa 17151 MAaTEPUAIIBHOM TOYKH.

Tperuit 3akoH HproTOHA 11711 MaTepraIbHbBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHHUSA. OKBHUBAJIEHTHOCTh TIPaBUTALMOHHOM U
UHEPTHON MacChl.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHUS] CBOOOJHOTO NaJEHUS OT BBICOTHI
HaJl TOBEPXHOCTBIO IUIAHETHI W OT reorpauyeckoil IMHUpOTH. JIBHkeHMe
HEOECHBIX Tell ¥ UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxkymerocs c
yckopeHneM. Mexanndeckoe Hanpsibkenue. Monyns FOnra.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHs CKOJIBKEHUS W CHJIA TPECHMS
nokos. Koadpouuuent tpenus. Cuna CONpOTHBIECHUS NpPU JIBUKEHUM Teja B
KUJKOCTH WJIH Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTENBHOTO JBUKEHHS.

Hasnenne. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

JlnHaMyKa paBHOMEPHOI'O JBM)KCHUSI MATEPUAIBHON TOYKH 110 OKPY’KHOCTH.
JInHaMK1Ka paBHOYCKOPEHHOTO JBHKEHUS MAaTEPUATILHOM TOYKH 110 OKPYKHOCTH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IOAIIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnrogenue nBM>KEHMs TeJl B MHEPUUATbHBIX U HEMHEPLIMAJIBHBIX CHCTEMAaX
OTCYETA.

[TpyHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHIPOB WIIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE  DPaBHOACHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHI  C
ITPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B HHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO chil, BOBHUKAIOIMINX B PE3YJIbTATE B3aUMOJACHCTBUS TE.

N3Mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOIBEME U MTAJICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJI TPEHUS TIOKOS, KAUEHUSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, npaKkmuxym.

N3mepenre paBHOACHCTBYIOIICH CHII IIPU ABHKEHUHN OpyCKa MO0 HAKIIOHHOH
IIJIOCKOCTH.



[TpoBepka rUMOTE3bl O HE3aBHUCHUMOCTH BPEMEHU IBMKEHHsSI Opycka IO
HAKJIOHHOW IIJIOCKOCTH HA 33JaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE H
PE3MHOBOM 00pasiie, OT ux aedopmMariuu.

M3yyeHue NBUKEHUS CUCTEMBI TEJl, CBA3AHHBIX HUTBIO, IEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenne kordpuimeHTa TpeHUs MO BEJIWYUHE YIIOBOrO KO3 QuIreHTa
3aBucuMocTH Fop(N).

HccnenoBanre IBHKEHHs OpycKa IO HAKIOHHOM TUIOCKOCTHU C IEPEMEHHBIM
KO3 (P PUIIMEHTOM TpEHHUS.

N3yuyenue NBM>KEHUS Ipy3a HAa BaJly C TPEHUEM.

Tema 3 3akonbl coxpaneHus 6 mexaHuke.

MMItysibC MaTepranbHON TOYKH, CHCTEMBI MaTEPUAIIBHBIX TOYEK. LIeHTp Macc
CUCTEMBI MaTepUaJIbHbIX TOUEK. Teopema o IBUKEHNN LIEHTpa Macc.

VMITyJIbC CHIIBI 1 U3MEHEHHE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOC NBMKCHUE.

MoMeHT ummysbca MaTepHAIBHOW TOYKM. lIpencraBieHne o COXpaHEHHH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX HOJIAX.

Paborta cunsl Ha MamoM M Ha KOHEUHOM IMepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThI CUIIBI.

MonHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHYECKOW SJHEPTUU MATEPUATTbHON TOUYKH.

[loTeHnManbHble W HENOTEHUHUANbHbIE CUibL. [loTeHnUManbHas >SHEPrus.
[ToTeHumanbHas 3Heprust ynpyro ne@opMupoBaHHOW NpykuHbl. [loTeHUManbHas
SHEPrus Tejaa B OAHOPOJHOM TpaBUTALMOHHOM mnoje. [loTeHuumanbHas 3HEprus
TeJla B IPaBUTALlMOHHOM II0JIE OJJHOPOJIHOTO IIapa (BHYTpU U BHeE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbs KOCMUYECKask CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIbHBIX CHJI C HW3MEHEHUEM MEXaHUYECKOU
SHEPIrUU CUCTEMBI Tell. 3aKOH COXPAHEHHUSI MEXaHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

YpaBHenue bepHymM s WACaIbHOM KUAKOCTU KaK CIEACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKON SHEPIHH.

TexHHUYecKue yCTpPOMCTBAa M TEXHOJIOTHYECKUE MPOLECCHL: JABUKEHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJET, TUPOCKON, (UrypHOEe KaTaHUE Ha
KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.



PeakTuBHOE NBHKECHUE.

N3mMepenre MOIIHOCTHU CUIIBI.

W3meHeHue sHeprun Teja Mpy COBEPIICHUN PaOOTHI.

B3auMHble npeBpanieHusi KHHETHYECKON U MOTEHIMAIbHOM YHEpPruil npu
JEHUCTBUU Ha TEJO CUIIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue YHEpTUH ITPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMUKym.

N3mepenne nMitysbca Tejia 1o TOPMO3HOMY ITYTH.

W3mepeHne CHIIbl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOMIS U MOLIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre cOXpaHEHUs UMITYJIbCA ITPU YIPYTOM B3aUMOJEHCTBUU.

M3mepeHre KHNHETUYECKOM 3HEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHME U3MEHEHUSI TIOTEHIIMATILHOM SHEPTUU NPYKUHBI ¢ pabOTON CUIIBI
TPEHHUSL.

OHpeIIGJIGHI/IG pa60TI>I CWJIbl TPCHUA IIPHU ABUIXCHHUHU TCJIA II0 HAKJIOHHOM
IINTIOCKOCTH.

Tema 4. Cmamuxka. I'uopo- u aapocmamuxa.

AbcomotHo TBEpHoe Teno. llocTymarenbHoe M BpaliaTeiabHOE BUKEHHUE
TBEpIOro Tena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpaumleHus. [lmedo cuiel.
CrnoxxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

VYcnoBus paBHOBECHsS TBEPAOTO TENA.

VYcroiiunBoe, HEeyCTOMYMBOE, 0e3pa3InIHOE PAaBHOBECHE.

TexHudeckrue yCTpOMCTBA M TEXHOJOIMYECKHME TIPOLECCHI: KPOHILITEMH,
CTPOUTEIBHBIA KpaH, pelIETYaThie KOHCTPYKLIHH.

3aKOHBI THIPO- M a’pOCTATHKU. PacrpeneneHue AaBiIEHUsS B ABWKYLIEHCA
KUIKOCTHU. Y paBHEHUE bepHyum.

Jemoncmpayuu.

VY ci10BuUs paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii s3xcnepumenm, nadopamopmuvie padbomul, nPAKMUKyM.

HccnenoBanue yciaoBUK pPaBHOBECUS TBEPAOrOo TeJla, HUMEIOLIETO OCh
BpallleHUS.

KoHcTpynpoBanue KpOHIITENHOB U PACYET CHJT YIPYTOCTH.

N3ydyeHne ycTOWYUBOCTH TBEPAOTO TEJa, UMEIOLIET0 IUIOIIAlb OIIOPHI.

Paznen 3. MosiexkynsipHasi pu3uka M TepMOAUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT MeopUL.

OcHOBHBIE MOJIOKEHUSI MOJIeKyIsipHO-KuHeTnyeckoil Tteopun (MKT), ux
onbiITHOE oOocHOBaHue. [uddys3us. bpoyHoBckoe ABMkeHHE. XapakTep



JNBWKEHUSI W B3aMMOJECHCTBUS 4YacTUL BelIeCcTBA. MOJEnu CTpPOEHHUsI Ta3oB,
KUAKOCTEH M TBEPABIX TE€N M OOBSICHEHUE CBOWMCTB BEIIECTBA HAa OCHOBE AITHX
mozened. Macca u pasmepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ um3mepenus. Illkana
temrneparyp Llenbcus.

Mogenb uaeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
rasza ABWKYTCS XaOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['azoBble 3akoHBI. YpaBHeHue MeHneneeBa—Kiamneipona. AOcotoTHas
Temriepatypa (mkana tremneparyp KenbBuna). 3akon JlanbroHa. M3ompornecchl B
UJeaThbHOM Ta3e C IIOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ padudaeckoe
MIPEAICTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

CBA3p  MEXIYy [JIaBJICHHEM H  CPEOHEM KUHETHUYECKOW  JHEpPrueu
MOCTYNATEIbHOTO TEIUIOBOTO JIBUKEHUS MOJIEKYJ] HJICATbHOrO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH HI€aIbHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpATypPhl TEPMOJIUHAMUYECKONU CUCTEMBI CO CPEIHEH
KUHETUYECKON YHEPTUEN MOCTYNATEIbHOTO TEILUIOBOTO ABMKEHUS €€ YaCTHII.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE TPOLIECCHI: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTePUaoB.

Hemoncmpayuu.

Mogaenu ABUKEHUS YaCTUL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuceo peanbHOro OpOyHOBCKOTO IBHKECHHUS.

Huddysus sxuakocTen.

Mogens onsita LlTepHa.

[IpuTsKeHNE MOJIEKYIL.

Moaenu KpUCTaIIMYECKUX PEIIETOK.

Habmroienue u ucciiejoBaHne U30MpoLeccoB.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

HccnenoBanue mpouecca YCTaHOBJIEHUsI TEIUIOBOIO  PABHOBECHUS  IIpU
TEMI000MEHE MEXKIY TOPSUYEl U XOJIOAHOU BOJOM.

M3ydyeHne H30TEPMHUUECKOrO mpolecca (PEeKOMEHIOBAHO MCIOJIb30BaHUE
uudpoBoii 1adbopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3ydenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunbl.

Tepmomunamuueckass (TJ]) cucrema. 3amaHue BHEIMIHUX YCIOBUM IS
TEPMOJIMHAMHYECKOW CUCTEMBI. BHelIHNE U BHYTpeHHUE nTapaMeTpsl. [lapameTpsl



TEPMOJMHAMHYECKON CUCTEMbl KaK CpPEIHHUE 3HAYEHUS BEIUYMH, OMUCHIBAIOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamuku. (CaMONpou3BOJIbHAS — pellaKcaius
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens wuIeanbHOro ra3a B TEPMOJWHAMUKE — CHCTEMA YpPaBHEHUI:
ypaBHeHHe MenaeneeBa—KianeiipoHa U BbIpaK€HUE IS BHYTPEHHEW SHEPIUU.
VYcnoBrsi MPUMEHUMOCTH 3TOM MOJENH: HU3Kasi KOHUEHTPALUs YacTHIl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jj1s1 BHYTPEHHEW 3HEPrul OJJHOATOMHOTO UJI€aJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAMHAMUKe. Berunciaenne padoTsl o rpaduky
rporecca Ha pV-auarpamme.

Tennonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepiieHusi pabotel.  KonBekius,
TEIIONPOBOIHOCTb, U3TyUEHHUE.

KomnuectBo Ttemnorel. TemnmoéMKoOCTh Tena. YAenbHas W MOJISIPHAs
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHME Maliepa. YaenpHas TeEIIOoTa CrOpaHus
ToruiuBa. Pacuér konmuecTBa TEIUIOTHI mpu Temonepenade. [lonarue o0
aauabaTHOM ITpoIiecce.

[lepBblii 3aKOH TEepMOAWHAMHKW. BHyTpeHHssE »sHeprus. KonudecTBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  DHEpPruu
TEPMOJUHAMHUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKH U PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBI IMPOXOJUT
eIMHCTBEHHAs aguadbara. AOCONIOTHAS TeMIiepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tella K 0ojiee HarpeTomy 0e3
komrniencanuu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MTPOIIECCOB.

[TpuHuMIBl AECTBUSA TETIOBbIX MamuH. KIIT/I.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

[TpuHIMIT TEVUCTBUS XOJIOIWIIBHBIX MAIIVH.

DKOJIOTMYECKUE ACIIEKThl MCIMOJIb30BAHUSA TEIUIOBBIX JBUraTenen. TermioBoe
3arpsA3HEHUE OKPYXKAIOIIECH Cpebl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA W KapOIWOpaTOpHBIA ABUTaTENIH, MapoBas TypOHHA,
MOJIy4YEHUE CBEPXHU3KUX TeMIepaTyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJ0B C
UCIIOJIb30BAaHUEM TEIJIOBOT0 HACOCA, YTUIM3alUsd OMOOPTraHUYECKOTO TOTUIMBA AJIs
BBIPAOOTKHU «TETUIOBOI» U JIEKTPOIHEPTHH.

Hemoncmpayuu.



W3meHenue TemepaTyphl Ipy ainadaTHYeCKOM PACITUPECHHH.

Bo3ayuiHoe orauso.

CpaBHeHUE yJIETbHBIX TEIIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anqnabaTHOTO Mpolecca.

KomnbroTepHble MOAEIIH TEMIOBBIX JBUTATEIEH.

Yuenuueckuii s3xcnepumenm, nabopamopusie padomul, nPAKMUKYM.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npounecca OCTbIBaHUS BEILIECTBA.

HccnenoBanne annabaTHOTO mpoiiecca.

N3ydeHne B3aMMOCBSA3U DHEPTUM MEXMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TeMIepaTypbl KUTIEHUS dKUJKOCTEH.

Tema 3. Aepezammusie cocmoanusn eéeuwiecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanue u KoHjaeHcanus. McnapeHue W KumneHue. Y eiabHas
TEIJI0Ta MapooOpPa30BaHUSI.

HacblllleHHbIE W HEHACBIIIEHHbIE mapbl. KaudecTBEHHas 3aBUCHUMOCTh
IJIOTHOCTH U JABJICHUSI HACBHIIIEHHOTO Mapa OT TeMIMEPaTyphl, UX HE3aBUCHUMOCTb
OT 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATypbl KUTICHUS OT JaBJICHUS
B KUJIKOCTH.

BnaxxHocTh Bo3myxa. AOCOJIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Teaa. AHM3OTPOIHS CBOMCTB
KpucTauioB. [lnaBrmeHne W Kpucrtaumsanus. YJAenbHas TEIUIOTa IUIABJICHHUS.
CyOmmmarusi.

Hedopmanmu tBEpOTO Tena. Pactskenue u cxxatue. Casur. Moayins FOHra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacuMpeHue KUAKOCTEH M TBEPIBIX Tell, OOBEMHOE U JIMHEHHOE
pacuipeHyie. AHTApMOHU3M TEIUIOBBIX KOJeOaHWN YacTHIl BEIIECTBA KaK MPUIMHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpTrUM B (pa30BbIX MEPEX0JIaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOe HaTshKeHHE. K03 (GUIIMEHT MOBEPXHOCTHOTO HATSXKEHUS.
Kanumnspnsie sapnenus. JlaBiaenue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyecknue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHUE
KPHUCTaJLIbl, COBPEMEHHBIE MaTEpUAIIbI.

Hemoncmpayuu.

TermioBoe pacmpeHue.

CBoiiCTBa HACBIIIEHHBIX MTAPOB.

Kunenune. Kunenve npu mnoOHMKEHHOM J1aBJICHUMU.



N3mepenne cuibl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMU.

CMauuBaHue.

Kanumisipasie sBICHAS.

Mopnenn HEeHBFOTOHOBCKOM KUAKOCTH.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmaruii.

Habmnronenue mansix negopMaiiuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomoi, npaKmuKym.

N3y4yeHne 3akOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACHIIEHHBIX MTapOB.

N3mepenne aOCONMIOTHOM BIAXKHOCTUM BO3/yXa M OLIEHKAa MacChl NapoB B
IIOMELICHUU.

N3mepenne korppumeHTa HOBEPXHOCTHOTO HATSHKEHUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopManuu  pe3MHOBOro obOpasma  oT
IIPUIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiekTpoauHamMuKa.

Tema 1. dnekmpocmamuxa

OnekTpu3alms Tel W €€ MpOsABICHUA. DJIEKTpUYeCKWd 3apsa. /[Ba Buaa
DNEKTPUYECKUX 3apAnoB. [IpOBOOHWKHM, JUANEKTPUKH U ITOIYNPOBOJHUKH.
ONeMEHTapHbId JNEKTPUYECKUM 3aps]. 3aKOH COXPaHEHUS 3SJIEKTPUYECKOIO
3apsna.

B3anmoneiictBue 3apanoB. Todeunsie 3apsabl. 3akoH Kysona.

DiekTpudeckoe nosie. Ero nercTBue Ha JIEKTPUYECKHUE 3apsibl.

Hanpsoxkéanocts  anektpuueckoro  mosigd. IIpoOueiii  3apsna.  Jlunum
HANPsHKEHHOCTH 3JIEKTPUYECKOro nojisi. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHMambHOCTh 3JEKTpOCTaTUUECKOTO TojsA. Teopema ['aycca. PazHocTh
NOTECHUMAJIOB M HampspbkeHue.  lloreHumanbHas  sHeprus  3apsga B
anekTpocratnyeckom mnose. IloreHmman asnexrpocratmyeckoro mnoisst. CBs3b
HanpsKEHHOCTH TOJIS U PA3HOCTH MOTEHUHAIOB JUISL DJIEKTPOCTATHYECKOTO TOJIA
(KaK OTHOPOAHOIO, TAK U HEOAHOPOJIHOTO).

[IpuHIUII CYTIEPIIO3ULINU JJIEKTPUUECKHUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTo Mo 00bEMy mapa. I[losme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOW TUTOCKOCTU. KapTuHbl JMHUN HANpSHKEHHOCTH JTUX TIOJEH |
SKBUIIOTCHIIMAIBHBIX ITOBEPXHOCTEN.



[TpOBOJTHUKH B 3IEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPSI0B.

JnanexTpuku B JIEKTPOCTATUYECKOM ToJIe. Jlupnexrpuaeckas
ITPOHUIIAEMOCTb BELIECTBA.

KonnencaTop. DneKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coeqrHEHNE KOHAEHCATOPOB. [locmenoBarenbHOE COEqUHEHNE
KOHJICHCAaTOPOB.

OHeprus 3apsLKEHHOTO KOHACHCATOPA.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHu4yecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3IJIEKTPOCKOIL,
ANIEKTPOMETP, DJEKTPOCTATUYECKass 3alluTa, 3a3€MJICHUE 3JIEKTPOIPHOOPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOMCTBO U MPUHIMI JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3apsKEHHBIX TUIACTUH.

Monensb amekTpocTaTudeckoro reueparopa (Baun ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AINTA.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA MTOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCaTopa OT IUJIOIIAIn
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust AEKTPUUECKOTO TOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomoi, nPaKMUKym.

OneHka cuil B3auMOACHCTBUS 3apSAKEHHBIX TEJ.

HabGnronenue npeBpallieHusi SHEPTUU 3apsSyKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
U3IIy4EHUsI CBETOANO/IA.

N3ydeHune npoTeKanus TOKA B LIENHU, COAEPKALIEH KOHACHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampspKEeHMST ) pu
[IOCJIEOBATEIBHOM COEAMHEHUN KOHAEHCATOPOB.

HccenenoBanne pa3psiia KOHIEHCATOPA YEPES PEIUCTOP.

POu3n4ecKuil NPaAKTUKYM.

Crnioco0bl n3MepeHus: (U3NUECKUX BEJIUYUH C HCIOJIb30BAaHUEM aHAJIOTOBBIX
1 IUQPPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AGCOJIIOTHBIC U OTHOCUTEIBHBIC TTOTPEITHOCTH U3MEPECHUN (DU3NIECKUX BEITHYMH.
O1uieHKa TpaHull MOTPENTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEMN
($u3NUEeCKUX BEIMYMH, MPOBEPKA MPEMIOKEHHBIX THnoTe3 (BpIOOp U3 pabor,



OMHMCAHHBIX B TEMAaTUYECKUX  pasfenax «YUEHWYECKHA  IKCIIEPUMEHT,
Jab0opaTopHbIe PaObOTHI, TPAKTUKYM).

Me:xnpeaMeTHble CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYIIECTBJISIETCSL ¢ YUETOM COJIEPKATENBHBIX MEKIPEIMETHBIX CBSI3eH ¢ KypcaMu
MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUSA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
NO3HAHUA: SIBJICHUE, HAYYHBIM (pakT, TUMoTe3a, (u3nUecKas BEIMYHMHA, 3aKOH,
Teopus, HaOMIOACHHE, HKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, H3MEPHUTEIIbHBIE TPHOOPHI, I poBast 1adbopaTopusi.

Mamemamuxka: pemieHUe CUCTeMbl YypaBHeHMH. JluneitHas QyHKIu,
napabosna, runepoona, ux rpaduku U cBoicTBa. TpuroHomerpuyeckue QpyHKIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECCTBO.
BexTopbl 1 MX MPOEKITUN HAa OCH KOOPJAWHAT, CJI0’KEHHUE BEKTOPOB.

Bbuonocusa: Mexanndeckoe ABUKEHUE B KUBOU Mpupoje, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOUEH Cpelibl,
yTHIn3aIusi OHMOOPraHMYEeCKOro TOIIMBA JIJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTHH, IOBEPXHOCTHOE HATSHKEHUE U KAMMMIISIPHBIC SIBICHHS B TIPUPOJIE,
AIEKTPUYCCKUE SBJICHUS B JKUBOW TIPUPOJIC.

Xumusa: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIyYeHHEe HaHOMATEepHaJIOB, TEIJIOBBIC
CBOMCTBA TBEPBIX TEIN, KUIKOCTEH W Ta30B, )KUJIKUE KPUCTAIUIBI, JIEKTPUUCCKUC
CBOMCTBa METAJIJIOB, DJICKTPOJIUTHICCKAS TUCCOITHAIINS, TaTbBaHUKA, YJICKTPOHHAS
MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue NBIXKEHHUN C HUCIOJIb30BAHUEM MEXaHH3MOB,
y4€T CyXOro U JKHJIKOTO TPEHUS B TEXHHUKE, CTATUUYECKHE KOHCTPYKIIUU
(KpOHIIITEHH, peméTdyarble KOHCTPYKIIUU), UCTIOIb30BAHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHKE (THPOCKOIN, BOAOMET W JIPYyTHE), NBHUTaTeIh BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBOW XOJIOAWJIBHHUK, KOHAWIIMOHEP, TEXHOJIOTHU
MOJIYYCHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIIE HaHOMAaTepUaJioB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHUE DJIEKTPONpPHOOPOB,
ra30pa3psIHBIC JTAMIIBI, TTOJTYITPOBOTHUKOBEIE TIPHOOPHI, TaIbBAHHKA.

11 KIIACC

Paznen 4. DnekTpoamHaMuka.
Tema 2. [locmoannblii 31eKmpuydecKuii mox.
Cuna toka. [ToCTOSIHHBIN TOK.



VYcnoBust CyniecTBOBaHUS MOCTOSHHOI'O 3JIEKTPUYECKOro Toka. VMcTouHuku
toka. Hanpspkenue U u DJIC £ .

3akoH Oma JiJ1s1 y4acTKa LETH.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOAHOTO TMPOBOJHMKA OT €ro JUIMHBl M IUIOHIaJAM IONEPEYHOTO CEUYEHUSI.
VY nenbHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapauieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJIHHUKOB.
Pacuért pazBeTBnEHHBIX nekTpudeckux 1emnei. [IpaBuna Kupxroda.

Pa6ora snextpuueckoro Toka. 3akon J[xoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TeIioBas MOIIHOCTb, BBIAEISEMas Ha
pe3ucTope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHHWE HCTOYHMKA ToKa. 3akoH Oma mid
MOJTHOW (3aMKHYTOM) DJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonaeHcaTop B 11enH MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOICTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK FJIEKTPUUECKON IHEPTUU.

Hemoncmpayuu.

N3mepeHne CUITbl TOKa U HAPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHHS NI PE3UCTOPa,
JIaMITbl HAKAJIMBAaHUA U CBETOANO/IA.

3aBUCUMOCTh COMPOTUBIICHUS HWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTOTIEPEYHOTO CEUEHUS M MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COMTPOTUBIICHUS MPU TOCTOSSHHOM
HaIpPsKECHUU.

ITpsimoe uzmepenne DJIC. KopoTkoe 3aMblkaHK€ raJiIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CnocoObl coetuHeHus1 UCTOUYHUKOB Toka, D/[C GaTapei.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXKIY MOJIOCAMU MCTOYHUKA TOKa
OT CHUJIbI TOKA B LIETIH.

Yuenuueckuii s3xcnepumenm, navopamopnsie pabomot, npaKmukKym.

HccnenoBaHre CMEIIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHune yiebHOrO COMTPOTUBIIEHHUS POBOIHUKOB.

HccnenoBanue 3aBUCHMOCTH CWJIBI TOKa OT HANpPSDKEHUS Ui JIAMITBI
HaKaJIMBaHUSI.

VYBenuuenue npejena u3MepeHus amrnepMerpa (BoJIbTMETPA).

N3mepenue D/IC 1 BHyTpEHHET0 COMNPOTUBJICHUSI UICTOYHUKA TOKA.

UccnenoBanue 3aBucuMoctd IJ[C raabBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.



HccnenoBanne pa3HOCTH MOTEHUUAIOB MEXAY IMOJKOCAMU UCTOYHUKA TOKA
OT CWJIbI TOKA B LIEMH.

HccnenoBanne 3aBUCHMMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CUJIbI
TOKA.

Tema 3. Toku 6 paziuuHblx cpeoax.

OJNeKTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEMIECTB.  DJIEKTPOHHAs
MPOBOAUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCThH COMPOTUBICHHUS METAJUIOB OT
temnepaTtypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexojia. [lorynpoBoHUKOBEIE TPUOOPHI.

DNEKTPUYECKU TOK B AJIEKTPOIUTAX. DJIEKTPOIUTHUYECKAsT JUCCOLMALIUS.
Dnextponus. 3akoHbl Dapanes s 3JIEKTPOIn3a.

DJIEKTpUYECKHT TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsaa. PaznuuHble TUIIBI CAMOCTOATENBHOIO pa3pana. Moinnus. [imazma.

TexHndeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: Ta30pa3psiiHbIC
JIAMIIbl, DJICKTPOHHO-TyuyeBas TpPyOKa, MOJYyNPOBOJHUKOBBIE MPUOOPHI: MO/,
TpaH3UCTOp, (OTOAMON, CBETOAUOJ, TalbBaHWKA, papUHUPOBAHHE MEJH,
BBIIIJIABKA aJTIOMUHUSA, SJIEKTPOHHAS] MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHslI 5iekTpoausa dapazes.

HckpoBoii pa3psia ¥ IpOBOAUMOCTh BO3/1yXa.

CpaBHeHHE TPOBOANMMOCTH METAJIIOB U MOJYITPOBOJIHUKOB.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JINO/IA.

Yuenuueckuii s3xcnepumenm, navopamopnsie pabomot, npaKmukKym.

Hab6mronenue snekrpomsa.

N3mepenue 3apsiia OTHOBAJIEHTHOIO HOHA.

HccnenoBanue  3aBUCUMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapAKTEPUCTUKH TUOIA.

Tema 4. Macnummnoe none.

B3auMopnelcTBUE TIOCTOSHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MarautHoe mnosje. Bexkrop MarHuTHOM HHAYKUMM. lIpuHomMn cyneprnosuuuu
MArHUTHBIX NOJIEW. JINHUM MarHUTHOW MHIYKLIHU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuna AMnepa, €€ HarpaBJI€HUE U MOTYJIb.



Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. J(BI)KEHHE 3apsSKEHHOM YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiibl Jlopeniia.

MaruautHoe none B Bemectse. DeppoMarHeTuku, napa- u JUaMarHeTHKHU.

TexHuyeckue yCTpoOHWCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: MPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATENL SIKOOU, YCKOPUTENH 3JIEMEHTapPHBIX YaCTHIL.

Jemoncmpayuu.

KaptnHa  nuHWMA  WMHOYKOMA ~ MAarHATHOTO — TOJIA  TOJIOCOBOTO M
I0JIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

Kaptrna 1MHMII MarHUTHON MHAYKIUHU TOJISI ITTMHHOTO MPSAMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBre cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HaGmronenue nBr>keHUs MTydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHumn JEACTBHS AIEKTPOU3MEPUTEIBLHOTO pubopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii s3xcnepumenm, nadopamopnsie pabomot, npaKmukKym.

HccnenoBanrie MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanue AeNCTBUS MOCTOSIHHOIO MAarHUTa HA PaMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHMTHOM MHAYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumMHAA UHOYKYUA.

SlBneHue DNEKTpOMAarHUTHOW MWHAYKOMHA. [lOTOK BEKTOpa MAarHUTHOU
uaaykiuu. OJIC uHAyKuMu. 3akoH SJIEKTPOMAarHUTHOM uHAYKuuu Dapanes.
Buxpesoe snektpudeckoe nose. Toku Dyko.

OJC uHAYKUMH B MNPOBOJHHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylika WHAYKTHBHOCTA B UENU IOCTOSHHOTO TOKAa.
Asnenne camonnaykuu. 3/JC caMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOUECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM TI0JIE
3emutu.

Hemoncmpayuu.



HabGnronenue siBiieHNs 3JI€KTPOMAarHUTHOM MHIYKIIUH.

UccnenoBanue 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTM W3MEHEHUS
MarHuTHOT'O TIOTOKA.

[TpaBuno Jlenna.

[TaneHrie MaruuTa B alllOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne CaMOMHIYKIIMH.

Hccnenosanne 3aBucumoctd D/]C caMOMHAYKIIMM OT CKOPOCTH HU3MEHEHHUS
CWJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomoi, npaKmuKym.

HccnenoBanue sBICHUS MIEKTPOMAarHUTHOW MHIYKIIMH.

OnpeneneHne HHIYKIIMA BUXPEBOTO MarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOMHTYKIIHH.

CO6opka MOJeNH 3JIEKTPOMAarHUTHOT'O TeHEpaTopa.

Pasnen 5. Kote6aHnusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHast cuctema. CBOOO HBIE KOJIEOAHMS.

["apmonnueckue konebanus. KunemaTnueckoe U AMHAMUYECKOE OIMCAHUE.
DHepreTUYecKoe ONMHCaHue (3aKOH COXpPaHEHUs MEXaHWYECKOM sHepruu). BeiBon
JUHAMUYECKOIO ONUCAHUsl TaAPMOHMYECKHUX KOJIEOaHUN U3 UX IHEPreTUYECKOro U
KMHEMaTHU4ECKOT'O ONKCAHHUS.

Amintyaa u ¢aza xonebanuil. CBsi3b aMIUIUTYJbl KOJ€OAHUN HCXOJHOM
BEJIMYMHBI C aMILTUTYIaMU KOJI€OaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactota kKoneOanuid. llepumon Manbix CBOOOJHBIX KoOJiIeOAHUI
MaTreMaThuyeckoro MastHuka. llepron cBOOOAHBIX KOJEOAHM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BnusHue 3aTyxaHMss Ha BHUJ PE30HAHCHOW KpPHUBOM.
ABTOKOIIE0AHUS.

TexHrYecKue yCTpONUCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YacChl,
KayeJn, My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K0ue6aTeIbHOTO IBUKECHUS.

Habnronenue He3aBUCUMOCTH MTEPUOJIa MaJIbIX KOJeOaHUl rpy3a HA HUTH OT
AMIUTATYIBI.

HccnenoBanue 3aTyxammux KojaeOaHni 1 3aBUCUMOCTH IepHOJia CBOOOTHBIX
KOJI€O0aHUI OT COMPOTUBIICHHUS.

HccnenoBanue koyiebaHW TIpy3a Ha MACCUBHOM MPYKHUHE C LEIBIO
(dbopMHpoOBaHUA MPEACTABICHUN 00 HA€aIbHON MOJIENU PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YHEPTHH ITPU KOJIeOaHUAX Ipy3a Ha NMPYKUHE.



HccnenoBanue BRIHYK/IEHHBIX KOJIeOaHUH.

Hab6ntonenue pe3onaunca.

Yuenuueckuit s3xcnepumenm, nadopamopnuie padomot, nPAKMUKym.

W3mepenne mnepuoga CBOOOAHBIX KOJICOAHUM HUTSAHOTO M TPYXKUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB ABMKEHUS TENA B X0J1€ KOJIEOaHHU Ha yIIPyTrOM IO/IBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHHS aMILTUTY/IbI 3aTyXalOUUX KOJICOAHUIA.

HccnenoBanre BEIHYKICHHBIX KOJIEOAHUIA.

Tema 2. Inekmpomaznummnwle KonedOanus.

Konebarenbubiii  koHTYp. CBOOOIHBIC 3JICKTPOMATHUTHBIE KOJICOAHUS B
uaeanbHOM KosiebareabHOM KOoHType. Dopmyna Tomcona. CBs3b aMILUIUTYAbI
3apsjia KOHJEHCATOpa C aMIUTUTY/I0M CHIIbI TOKa B KOJI€OAaTEIbHOM KOHTYPE.

3aKOH COXpaHEHHUsI SHEPTHH B UCATBHOM KOJI€0ATEIbHOM KOHTYDE.

3aTyxaromnme 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOaHUS.

[lepemeHHbII TOK. MOIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JICHUCTBYIOIIEE 3HAYCHUE CHUJIbI TOKA W HANpPSDKEHUs] TMPU  Pa3IudyHOM  opme
3aBUCHUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHBI NEPEMEHHBIM TOK. Pe3mcrop, KOHIEHcaTop M KaTylika
WHAYKTUBHOCTH B LENMH CHHYCOUJAIBHOTO MEPEMEHHOTO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya u MOTpeOIeHHE
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU TMpPU TMPOU3BOACTBE JIIEKTpo3Hepruu. KynbTypa
HCTOJIb30BaHUS JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHHUM JJIEKTPOIIepeaay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIC KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThl CBOOOAHBIX KOJIEOAHUM OT MHYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

["enepaTop HE3aTyXarOMINX JIEKTPOMArHUTHBIX KOJICOAHUH.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpa.

BrIHY>X1eHHbIE CHHYCOUIAJIbHBIC KOJICOaHMSI.

Pe3ucrop, karymika MHIYKTUBHOCTA U KOHJEHCATOP B IIE€NU MEPEMEHHOIO
TOKA.



Pe3oHaHC mnpu MOCHEIOBAaTEIbHOM COEIMHEHUM PE3UCTOpPA, KaTyLIKH
MHAYKTUBHOCTH U KOHJEHCATOPA.

Y CTpOICTBO U MIPUHIIMII ACUCTBUSA TpaHCchHopmaTopa.

Monenb TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

Nzyuenue Tpanchopmaropa.

HccnenoBanre NEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATEIbHO COCOUHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

Habiro1eHue 31eKTpOMarHuTHOro pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1IETIH IEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmMpoMazHunHble 60IHbL.

MexaHnnyeckue BOJIHBI, YCJIOBHS MX pacnpocTpaHeHus. llomepeunblie u
MPOJIOJIbHBIE BOJHBL. Ilepuon, CKOpOCTh pacnpocTpaHEHUsT M JJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpPa)K€HUE, MPEJOMIICHHE, MHTEpPEepeHlHs U
T paKIus.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBHSI M3TYyYEHUS AIEKTPOMATHUTHBIX BOJIH.
B3anMHas oprueHTanys BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMATHUTHBIX  BOJH:  OTPAXEHHE,  IIPEIIOMIICHHE,
noJisipyu3anus, tHTeppepeHuns u nudpaxius.

[IIkxana 3neKTpOMarHuTHBIX BOJIH. [I[ppuMeHeHne 3eKTpPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI PaANOCBA3H U TENEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYecKHue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbBIC
MHCTPYMEHTBI, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus,
yIbTPa3BYKOBAsl TUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpazoBaHue U pacrpocTpaHEHHE MONEPEUHBIX U MPOI0JIbHBIX BOJIH.

Koneobuomeecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JITTUHBI BOJIHBI OT YAaCTOTHI KOJICOAHUIA.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mtogenue nnrepdepenuu u qudpakiini MEXaHU4eCKUX BOJIH.

AKYCTHYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBS3M T'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOM KOJeOaHUi.



HccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX BOJIH: OTpa’KEHUe,
pesioMJIeHUe, nojaspu3anus, udpakuus, nHTephepeHIus.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUSHHUHN.

Yuenuueckuii s3xcnepumenm, nadopamopusie padomul, RPAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyeHue pacipocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMONMHEHOE paclpOCTpaHEHHUE CBETAa B OJHOPOJIHOM cpexe. Jlyu crera.
To4euyHbIN HUCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHui B
riockoM 3epkane. Cepudeckue 3epkana.

[Ipenominenue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomieHusi. OTHOCUTENbHBIN MOKa3aTelb npeaomiieHus. [1ocTosHCTBO 4acTOThI
CBE€Ta M COOTHOUIEHHE JJIMH BOJH IPH IEPEX0Jl€ MOHOXPOMAaTHYECKOIO CBETa
4yepes3 TpaHully pasziesia AByX ONTHYECKUX CpPE.

Xon myueit B npuszme. Jucnepcusi cBera. CiokHBIA cOCTaB O€JIOro cBeta.
LBer.

[TonHOE BHYTpeHHEe oTpaxkeHue. [IpenenbHblid yroy MOJHOIO BHYTPEHHETO
OTpaKCHHUSI.

ColOuparome u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
pacCTOSIHUE M ONTHYECKash Ccuja TOHKOW JIMH3BL. 3aBHUCHUMOCTHh (POKYCHOIO
paccTosiHUSL TOHKOM c(epuyeckoil JMH3bl OT €€ NeOMETPUH U OTHOCHUTENIBHOTO
MOKAa3aTes MPEJIOMIICHUSI.

@opmysia TOHKOM JIMH3BL. Y BEJIMYEHNE, JaBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JIMH3Y IMOJA MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuueckoi ocu. Iloctpoenne wu300pakeHUH TOYKM U OTpe3Ka MpsMOil B
coOMparOIINX M PACCENBAIOIINX JTUH3AX U UX CHUCTEMaX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak onTuuyeckas
cUCTEMA.

[Ipenensr nPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBuss HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTep(hEpPEHIMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepnl KiacCMYECKUX
uHTEepHEPEHITMOHHBIX CXEM.

HMudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMATHUYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckue yCTpOIICTBA W TEXHOJOTMYECKUE IMPOIECChl: OYKH, JyIa,
nepuckomn, (oroannapar, MUKpPOCKOI, MPOEKIMOHHBIN anmnapar, MpOCBETIIECHUE
ONTHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne mpenoMIICHUS CBETA.

HaOlnroienue noaHoro BHyTpEHHEro OTpakeHus. Mojenb CBEeTOBO/Ia.

HccnenoBanue XoJa CBETOBBIX ITyYKOB 4YEpe3  IUIOCKOIMAPAUIEIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB U300pAKEHUM B JIMH3AX.

Mopenn MUKpocKorna, TeJIeCKona.

Habnronenune unrepdepeHum cBera.

HaOmnronenue 1BeTOB TOHKUX IJIEHOK.

HaOnronenune nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Hab6mronenue qudpakiinoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HaGmroienue noiasipu3aiu cBeTa.

[IpuMeHeHUE MONSPOUIOB JIJISI U3YUCHHS] MEXaHUUECKUX HATIPSKEHUM.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomaol, npaKmuKym.

N3mepeHune nokazaress npesioMJIEHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pPAacCTOSIHUSL OT BemlecTBa (Ha
MIpUMEPE KUJKHUX JTUH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tonmy4yenue n300pakeHus: B CUCTEME M3 TUIOCKOTO 3epKaJia v JIMH3BI.

[Tomy4yenune n300pakeHusi B CUCTEME U3 JIBYX JINH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEpPEpeHInN 1 MOJISIpU3alii CBETa.

N3yueHne noasipusaiuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIIICKTPHUKA.

N3yyenue nHTEpPEpEeHIINH JIA3ePHOTO U3TyUCHUS HA IBYX IIEISAX.

HaGmronenue nucnepcum.

HaGmronenue u uccnegoBanve AudpakiimoHHOTO CIIEKTpa.

N3mepenune IJMHbBI CBETOBOM BOJIHBI.

[Tomy4yenune ciekTpa U3Iy4eHUs: CBETONO/Ia TIPU MOMOIIN TU(PPaKITUOHHON
PELIETKH.

Pa3nen 6. OcHOBBI crieHAILHON TEOPUU OTHOCUTEIHHOCTH.

['panunpl PUMEHUMOCTH KJIACCUYECKOW  MEXAHUKH. [Toctynarsl
CIEHHAIBHON TEOPUU OTHOCUTEIHLHOCTH.



[IpoctpancTBeHHO-BpeMeHHON  wHTepBal.  [IpeoOpasoBanus  JlopeHia.
VYcaoBue npuyuHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJieHue
BPEMEHU U COKPAIICHUE JIJTUHBI.

DHEprusi U UMITYJIbC PENSITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ PHEPrUel U UMITYJIBLCOM PEISTUBUCTCKOM YaCTHUIIbI. JHEPTHS
IOKOS.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMUYECKUE MPOIECChl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

YyeHndyeckui SKCIEpUMEHT, JabopaTOpHbIe PaOdOThI, TPAKTUKYM.

OnpeneneHue HUMIyJbCa W DHEPrUU  PEISTUBUCTCKUX dYacTuil (IO
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pasznen /. KBanroBasi pusnka.

Tema 1. Kopnyckynapno-60nnoeoii oyanusm.

PaBHOBEeCcHOE TeruioBOE M3MydeHUE (M3IydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cmemenust Buna. ['unoresa [1manka o kBaHTax.

@DoTOHBI. DHEPrUs U UMITYJIbC (OTOHA.

®orordpdext. OnbiTel A. I'. CroneroBa. 3akonbl poroaddekra. YpaBHeHHE
Oitamreitna s potoddpdexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBJICHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr mnoBepxHocTh). Ombiter I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. BomHel ne bpouns. [Inuna Bonnsl ae bpoia u
pa3Mepbl 00JaCTH JIOKaJIM3alUu JBWXKYyIeWcs dactuubl. KopnyckyispHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeTEHHOCTEH
I'eitzenbepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CHEKTPOMETD,
doTosneMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHasi Oaraped,
CBETOJIO/I.

Hemoncmpayuu.

®doTo3(dQdeKT Ha YyCTaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBJICHHS  MOJYNPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceeroauos.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPaKmMuKym.

HccnenoBanne Gporopesncropa.

N3mepenune nocrosHHol [1nanka Ha ocHOBe nccienoBanus GhoTodddekra.



HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOANO/I OT HAITPSKECHHUS.

Tema 2. @usuxka amoma.

OneITBHl MO MCCIEIOBAHUIO CTPOEHHs aTtoma. [lnaHeTapHas Mozaenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u norsoiieHue GOTOHOB MpH MEpexojie aToMa
C OJIHOTO YPOBHS HEPTUU HA JPYTOM.

Bunpl ciektpoB. CrieKTp ypOBHEW SHEPTUU aTOMa BOJOPOAA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLECCHI: CIEKTPAIBHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopna.

HabGmronenune muHeMdaThiX CIIEKTPOB.

YCTpOUCTBO U AEUCTBUE CYUETUYNKA HMOHU3UPYIOLINX YACTHULL.

OrnpenenenHue JIMHBI BOJIHBI JA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuit s3xcnepumenm, nabopamopnsie pabomot, npaKMuKym.

HaoGmro1eHre muHeyaToro CrekTpa.

HccnenoBanue cnekTpa pa3peKEHHOIO aTOMapHOTO BOJAOPOJAA U U3MEPEHHUE
noctossHHOM Pun6epra.

Tema 3. Duzuka amomnozo a0pa u I1eMeHmMaAPHbLIX YACMUY,.

Hyxnonnas mozens siapa ['eiizenbepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacmnan. IJIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacnaz. I'amMa-usiydyeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HW30TONBI B MPUPOJE.
CBolicTBa MOHM3HMPYIOUIETO W3Iy4YeHUs. BiausgHue pagvoOakTHUBHOCTA Ha KUBBIC
opranu3mbl. EctrecTBeHHBIN QoH n3nydenus. Jozumerpus.

DHeprus CBsi3U HYKJIOHOB B sjipe. Snepubie cuibl. [ledexT maccol sapa.

Anepubie peakuuu. [enenue u cuntes saep. AnepHeie peaktopsl. [Ipodnemsl
YIIPaBJISIEMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE ACTEKThl Pa3BUTHS
SAIEPHON SHEPTETUKH.

Metoabl perucTpaluy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTULL.

OyHaaMEHTAIbHbIE B3aMMOACUCTBUA. bapuOHBI, ME30HbI M JIEOTOHBI.
[Ipencrasnenne o CranaaptHoi Moaenu. KBapk-riatooHHast MOJIeNb apOHOB.

®usuka 3a npeaeinamu CrtaHaapTHoOW Mojenu. TéMHas Martepuss U TEMHas
SHEPrusl.

EnunctBO (hrznueckoit KapTUHBI MUPA.



TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, snaepHbli  peakTop, TEPMOSACPHBIA peakTop, aromHas OomoOa,
MarHUTHO-PE30HaHCHAsi TOMOrpadusi.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomot, npaKmuKym.

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCIIOJI30BAaHUEM JI03UMETPA.

W3ydenue noriomuieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3nen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU.

OTansl pa3BUTHS aCTpOHOMUU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. IIpUMEHHMMOCTh 3aKOHOB (U3UKHU [JJIi OOBSICHEHUS MPUPOIbI
KOCMHYECKHX 00BEKTOB.

MeTonbl acCTpOHOMHUYECKHUX UccienoBaHuid. COBpPEMEHHbIE ONTHYECKUE
TEJECKONbI, PaAHOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gHoro HeOa. Co3Bes3nusi, spKue€ 3BE3JbI, IUIAHETHI, UX BHIUMOE
JBUYKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHass akTWBHOCTh. Mctounuk sHeprum CosiHIA W 3BE3N.

3BE3/BI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMmma «CreKTpaJbHbIA KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOW IOCIIENOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» Ul 3BE3J IVIABHOM IIOCJIEAOBATEIBHOCTH. BHyTpeHHee CTpOeHHe
3BE311. COBpEMEHHBIE NMPEJICTABICHUS O MPOUCXOXKIACHUU U 3Bosronuu ConHua u
3BE31. DTambl >KU3HH 3BE3 .

Mneunsiit Ilyte — Hama [Nanaktuka. Ilonoxkenne u nBuxenue CosHOa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B siApax
TaJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa00ia. Pasoeranue rajgakTuk.
Teopus bonbmoro B3peiBa. PenmmkToBOE H3nyyeHue.

Macirabnast ctpyktypa Beenennoi. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmonenust 3B€31H0r0 HEOa HEBOOPYXKEHHBIM TIJIA30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUWIOKEHUN JUIsl ONIPE/IeIeHHs TTOJI0KEHHUsI HEOECHBIX O0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aus (CeBEepHOro moJiymiapuss M spKue
3BE3IBI.

HabGmonenuss B Teneckon JlyHbI, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOILICHHM.

Pu3nyecKuil NPaAKTUKYM.

CnocoObl u3MepeHus (PU3NYECKUX BETUYHH C MCIOJIb30BAHUEM AHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHUCTEM.



AOCOTIOTHBIE U OTHOCUTEIBHBIE TOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUHH.
OueHka rpaHul NOTPEIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHUW, MCCIEAOBAaHUU  3aBUCHUMOCTEU
(¢u3nYeCKuX BEIMYUH, MPOBEpPKa MPEAJOKEHHBIX THUMOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKHH  OSKCIEPUMEHT,
JabopaTopHbIe PaOOTHI, IPAKTUKYM).

O06o0maroniee NOBTOPEHHUE.

O0o00uIeHNEe U cucTEMaTU3alMs CONEpKAHUS Pa3lenoB Kypca «MexaHHuKay,
«MonekynsipHas pu3MKa U TEPMOJUHAMUKAY, «DNEKTpoIuHaMuKay, «Konaedanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENIBHOCTHY, «KBaHTOBas
duznka», «dMeMEHTHl aCTPOHOMUU U aCTPOPHUIUKIY.

Ponp ¢usnku uW acTpoHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cpepax NesaTeIbHOCTH YEJIOBEKA, pOJib U MECTO (DU3UKU
U ACTPOHOMMH B COBPEMEHHON HAay4YHOW KapTUHE MUPA, 3HAYCHHUE ONMMUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH,  OOBSICHUTENIBHOW W NPOTHOCTUYECKOW  (DYyHKIIMIA
(duznyeckoit TeOpuH, posib GUINUYECKON TEOPUH B (POPMUPOBAHUU NIPEACTABICHUI
0 (U3HYECKOW KapTHHE MUpa, MECTO (PU3NUYECKOW KapTHHBI MHUpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYUIECTBJISIETCSL ¢ YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBSI3EH ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, TeOrpaQuu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HaAHuUA: SIBICHUE, Hay4YHBIA (hakT, THIIOTEe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HaONIOJCHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHU, U3MEPUTEbHBIE PUOOPHI, IIU(PPOBast TabopaTopHs.

Mamemamuxka: penieHUE CHCTEMBbl ypaBHEHHH. TpUTrOHOMETpHUYECKHE
(YyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3yeMEeHTApHBIX GyHKIMMA. [Ipu3Haku 1MOAOOUS TPEYTrOJIHLHUKOB,
OTpeIeNICHHE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

Buonozcun: >nektpuyeckue SBIEHUS B JKUBOW NpHUpOAE, KosieOaTeabHbIE
JIBWKEHUS B SKMBOM TNPHUPOJE, OSKOJOTHUYECKHE PUCKH TIPU MPOU3BOJICTBE
ANEKTPOSHEPIUH,  AIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpPYKaroWEed  Cpensl,
yIbTPa3ByKOBasl JAMATHOCTUKA B MEAMIMHE, ONTHYECKUE SBICHHUS B KUBOU
IIPUPOJIE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAITMYECKAsi CTPYKTYpa TBEPBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpaIbHBIN
aHaIM3.



I'eocpagpua: marHuTHblE TMOJKOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKA 3€eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, SJIEKTPOMATrHUTOB,
AIIEKTPOABHUraTeNb SIKOOHM, TeHepaTop MEPEeMEHHOTO TOKa, MHAYKUIHWOHHAs MeYb,
JUHHUM BJIEKTPOIIepeaay, 3JIEKTPOJABUIaTellb, pajap, paguonpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, ynabTpa3ByKoBass [MAarHOCTHKAa B TEXHUKE,
IPOEKIIMOHHBIN ammapar, BOJJOKOHHAs ONTHUKA, COJTHEYHasi OaTapesi, CIIyTHUKOBBIE
NIPUEMHMKH, AJI€PHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBLIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS Y4yeOHoro mnpeamera «dDusukar
JOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOUINXCs PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEHW TMMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIW, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHMH, COOTBETCTBYIOIINX
TPAJAULUOHHBIM LEHHOCTSM POCCHUHCKOIO OOIIECTBA, PACUIMPEHUE KUZHEHHOTO
ONBITA U ONBITA ACATEIBHOCTH B MPOLECCE peaau3aly OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPaXKAAHCKOT0 BOCIIMTAHHUSA:

e Cc(OPMUPOBAHHOCTh  TIPAXIAHCKOM  MO3UIMM  OOYYAIOIIErocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMpPUHATHE TPAAUIUOHHBIX OOIIEYEIOBEYECKHX TIyMaHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOlIecTBa, Y4YacTBOBaTb B CaMOYINpaBIE€HMH B  00Opa3oBaTEIbHOM
OpraHH3alliy;

e yMEHHE B3aUMOJCHCTBOBATH C  COLUMAJIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKUIMSIMU U HA3HAYCHHUEM;

e TOTOBHOCTb K T'YMaHHUTapHOU U BOJIOHTEPCKOM JIEATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS

e chOpPMUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHIIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYallMI0 U NIPUHUMATh OCO3HAHHBIE PEILEHUS,
OPUEHTHUPYSICh HA MOpPaIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHU, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTONYMBOTO OyAyIIETO.

3CTETHYECKOT0 BOCIMTAHHUSA:

e DOCTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAyKE.

TPYA0BOI'0 BOCIIUTAHUS:



UHTEpEeC K pa3inuHbiM chepam npodecCHOHATBHON ACSITENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBepLIaTh
OCO3HaHHBINA BBIOOP Oyayiiel npodeccun U peann3oBbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO B
00nacTi GU3HKHU Ha IPOTSKEHUU BCEU KUZHHU.

IKOJOTHIECCKOI0 BOCIINTAHUA .

C()OPMUPOBAHHOCTb IKOJIOTUUECKON KYJIbTYpPbI, OCO3HAHHUE TJI00aIbHOIO
XapakTepa dKOJIOTHYECKUX MpodIiem;

IUIAHUPOBAHUE U OCYULIECTBIICHUE JIEHCTBUI B OKpY)KAIOIIEH Ccpele Ha
OCHOBE 3HaHU 1IeJIel YyCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;
pacIIMpPEHUE OMbITA EATEIBHOCTH 3KOJOTHMYECKOW HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O IIO3HAHUA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOH JEATEIbHOCTH, F'OTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIEAO0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jiornyeckue 1eicTBUA:

CaMOCTOSITENIbHO  (POPMYIMpPOBAaTH M AKTyaJM3UpOBaTh  MpoOJeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LIEAU ASATEIbHOCTH, 3a1aBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTUKCHUS;

BBISIBIATH 3aKOHOMEPHOCTH W IIPOTUBOPEUYMS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh TUIaH PEMICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIITUXCSI
MaTepUAIBbHBIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBHUE
pE3yabTaTOB LEIAM, OLIEHUBATH PUCKHU MOCIEACTBUMN AEATEIBHOCTH,
KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B  YCJIOBHUSIX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciaenoBarejabCcKue 1eCTBUSA:

BJIa/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUYEBBIMH MTOHATHIMHI U METOJIaMHU
(bu3nYecKoil HayKH;



BJaJ€Th  HaBBIKAMU  Y4eOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM
NESATEIIBHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJIOB pelIeHHs] 3anad  (PU3NYECKOro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJA/JE€Th BUAAMM JESITEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3JIUYHBIX Y4eOHBIX
CUTYyallHsIX, B TOM YHCJIE NPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00IAaCTH
buznkuy;

BBISBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxoIuTb apryMEHThl JUIs
JTIOKA3aTesIbCTBA CBOMX YTBEP)KICHHI, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pellIeHNS;

aHAJIM3UPOBaTh TOJYYECHHbIE B XOJ€ pEIICeHUs 3aJayd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTh 3HAaHWUA MO (U3MKE B MPAKTHYECKYI0 O001acTh
KU3HEJEATEIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTell;
BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUrHHAIbHbIE TOAXO/IbI U PEIICHNUS;
CTaBUTb IPOOJIEMBI U 337a4H, TOMYCKAIOIINE aJIbTEPHATUBHBIC PEILICHUS.

PabGora ¢ undgopmanmei:

BJIa/I€Th HaBbIKAMHU MOJIydeHHUs HH(OpManuu (PU3NYECKOTO COAEp KAHUS
U3 HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYUIECTBJISTH MOMUCK,
aHalIW3, CUCTEMATH3alMI0 U HMHTEpIpETAlUi0 MHGOPMAIMK Pa3TuYHbIX
BUJIOB U ()OPM MPEACTABICHUS;

OLICHMBATh IOCTOBEPHOCTh HHPOpMAIIIH;

UCIOJIBb30BaTh CPEACTBa HMH(POPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpPeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHbI, PecypcocOepeKeHusi, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3iIMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHUs WHGOpPMalUMU M IIeJIEBOM ayAUTOpUU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:



OCYIIECTBIATh OOIIeHWe Ha Yypokax (GU3MKM W BO BHE-YPOUHOU
JESATEIBHOCTY;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAT4aTh
KOH(JIUKTHI,

Pa3BEPHYTO M JOTMYHO M3JIaraTh CBOXO TOUKY 3PEHMS C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIOJb30BaTh  IPEUMYyINECTBA  KOMaHIHOM U
VHIUBUIYAIBHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHIA C yu€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPIraHU30BBIBATH U
KOOPAMHUPOBATh [JEUCTBUSA IO €€ JOCTHUKEHUIO: COCTAaBIATH IUIAH
JNEHUCTBUMN, pacIpeesATh PO C yUETOM MHEHHI YYaCTHUKOB, OOCYK1aTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOI0 y4aCcTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IIpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJEH C IO3UIUU HOBHU3HBL,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX,  MpOSBIATH  TBOPYECTBO U  BOOOpakeHUE,  OBITH
VHULUATUBHBIM.

PeryisiTuBHBIC YHUBEpPCAJIbHbIEC Y4eOHbIE JeHCTBUS
Camoopranuzanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JEATEIbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBIBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELICHUS PAaCUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJHEHUs MPAKTUYECKOW PabOThl C Yy4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclupsTh  paMKd ~ y4eOHOro IpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTUPOBAThH €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JIPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJII), AMOIMOHAJIbHBINA MHTEJLJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJCTh HABBIKAMH TI03HABATEIBHOW pediaeKcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUM;

HCIIOJB30BaTh MNpUEMBI pedUIeKCUM i1 OLIEHKH CHUTYallMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO KX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU aHAINU3€ pPe3yJIbTATOB
JICSITCIIbHOCTH;

MPUHUMATH ce0sl, MIOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX MNPU AHAIN3E PE3yJIbTATOB
JICSATCIBbHOCTH;

MPU3HABaTh CBOE MIPaBO U MPABO JAPYTHX HA OIMIMOKH.

B mporiecce nocTuKeHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTpPaMMBbI IO
bu3uKe [ YpOBHA CpPEIHEro 0O0Imero oOpa3oBaHUs Yy OO0ydYarOmIMXCA

COBEPILIEHCTBYETCS AMOIMOHAIIbHBIN WHTEJIEKT, MIPEeIMOJIararoHii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHMS, BKJIIOYAIOLIET0  CIHOCOOHOCTh  IMOHUMAaThb  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAIpPaBJICHUs Pa3BUTUSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh AAANTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEW CTPEMIIEHUE K JOCTHKEHUIO LN
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAILHOE
COCTOSIHUE JpPYIMX, Y4YWUTHIBATh €ro IMpHU OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh  BBICTPauUBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSIBISTH HHTEpEC HU
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATBI



K xonmy oOyuenus B 10 knacce mipeIMeTHbIE Pe3ylbTaThbl Ha YIIIyOJIEHHOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMHPOBAHHOCTb y 00YYAIOINUXCSl YMEHUI:

MOHUMATh POJb (U3UKHM B  IKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKU B COBPEMEHHOM HAYyYHOU KapTUHE MUpa,
3HAQUYEHHE OMNHCATEIbHON, CHCTEeMATH3UPYIOIIEeH, OOBICHUTENHLHOU U
MPOTHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TEOpuM —  MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOAMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCIOBUS MPUMEHUMOCTH MoJelell (U3MUecKuX Tel H
MpOLIECCOB (SIBJICHUM): HWHEpIUalbHasi CUCTEMa OTcuéra, aOCOJIOTHO
TBEPJOE TEJIO, MaTepHalbHAsl TOYKA, PABHOYCKOPEHHOE JIBH)KEHHE,
CBOOO/MHOE majeHue, alcodoTHO ympyras aedopmais, abCOTOTHO
yHOpyroe u abCOIOTHO HEYNPYTO€ CTOJIKHOBEHHUS, MOJENH I'a3a, )KUIKOCTH
U TBEPAOTO (KPUCTAIUIMYECKOTO) TeJa, UACAIbHBINA ra3, TOYCHUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HU3UUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAJIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBIACHATH MEXaHWYECKHUE IMPOIECChl U SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIbHOCTD
MEXaHUYECKOTO JIBIXKCHUS, (POpMYJIbl KMUHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [anuiies isi CKOpPOCTM M TMEPEeMEILEHUs,
3akoHbl HplOTOHa, mpUHIMO OTHOcUTENbHOCTH [anunesi, 3aKkoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXAHUYECKOU
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JHEPTUH,
yCIIOBUSI paBHOBECUS TBEPAOro Tena), MpPU OTOM HCIOJIb30BATH
MaTeMaTU4YecKoe BBIPa)KCHHE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeodpazoBaHuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJbca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIIECCHI U SIBIICHUS, UCIIOIB3YS
ocHoBHble moJjoxkeHus MKT wu 3akoHBl MoNeKyIsipHOW (UMK H
TepMOJUHAMUKU (CBA3b JaBJIEHUS UJEAaJbHOIO Tra3a CO CpelHel
KUHETUYECKOW JHEPruerd TEIUIOBOTO JIBMIKEHUS W KOHLEHTPAUUEW €ro
MOJIEKYJI, CBSI3b TEMIIEpATyphbl BEIIECTBA CO CPEIHEH KHUHETUYECKOH
HHEPruer TErIOBOro JBHKEHUS €r0 YaCTHULl, CBA3b JABJICHUS HI€ATbHOTO
ra’a ¢ KOHILEHTpPalUEe MOJIEKYJ M €ro TeMIepaTypou, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mepBbId 3aKOH TEPMOJIWHAMHUKH, 3aKOH



COXpaHEHUs! SHEPTUM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HMCIOJb30BaTh
MaTeMaTH4ECKOe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBJICHUS, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI 3JEKTPOJUHAMHUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOIO TOJIA, NPUHIMUI CYNEPHO3ULUU DIIEKTPUYECKHUX
MOJIEN, TP ATOM YyKa3blBas YCIOBHS NMPUMEHHMOCTH 3akoHa KyioHa, a
TaKKe€ MPAKTUYECKU BaKHbIC COOTHOILICHMS: 3aKOHbI OMa Juisi yyacTka
LHENMW W Ui 3aMKHYTOW JJIEKTPUYECKOW Lenu, 3akoH Jlxoyms—JleHna,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTpoIu3a);

ONMKCHIBATh (PUMYECKUE TMPOILIECCHl W SIBJICHUS, HCIOJb3Yys BEJIWYUHBI:
nepeMeNIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbI, [IaBJICHWE, NOTEHIHAIbHAS DSHEPIus, KUHETUYECKas
JHEprusi, MEXaHUYecKasl dHeprus, padoTa CUibl, LEHTPOCTPEMHUTEIBLHOE
YCKOPEHHME, CWJIa TSKECTH, CUia YINPYTrOCTH, CHJIA TPEHUS, MOLIHOCTD,
DHEPrus B3aUMOJECUCTBHS Tena ¢ 3eMiI€dl BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyro gedopmanuu OpPYKUHBI, KOJUYECTBO TEIUIOTHI,
aOcoyIIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusi WUACAIBHOTO OJHOATOMHOrO rasa, paboTa HACaTbHOrO Tasa,
OTHOCUTEJbHAs BIAXKHOCTE Bo3Ayxa, KIIJ[ wnaeanpbHOro TEmIoBOro
JIBUTATEJIS; IEKTPUUECKOE T0JIE, HAMPSKEHHOCTh AJNEKTPUUECKOTO MOJIA,
HaMpsHKEHHOCTh MOJIST TOYEYHOro 3apsja WIM 3apsDKEHHOro Iapa B
BaKyyM€ M B JUDJIEKTPHUKE, MOTEHUUAN 3JIEKTPOCTATUYECKOIO OIS,
Pa3HOCTh  NOTEHLMAJIOB, JJEKTPOABIXKYLIash CHJIa, CHJIA  TOKa,
HaIlpsHDKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, COMPOTHUBICHHE Yy4yacTKa LENMU C MOCIEIO0BAaTEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS AJIEKTPUUECKOTO MO
KOHJICHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHUS  (PUBUYECKHX  SBJICHHM:
MEXaHUYECKOE [IBJKEHHME, TEIUIOBOE JBUKEHHWE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBEcCHEe, OPOYHOBCKOE NBWXeHUE, Tuddy3us, ucrmapeHue,
KHUIICHUE U KOHJAEHCALWs, IIJIaBJICHUE U KPUCTAJUIN3aLKsl, HAIPABJIEHHOCTh
TEIIONEePENauH, MIEKTPU3ALUs TeJl, S3KBUIIOTEHINAIbHOCTh TOBEPXHOCTU
3apsKEHHOT O TPOBOIHUKA,

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3NUECKO BEIMUUHBI OT
IpYyrol C  HUCIOJIb30BAaHUEM  TMPSAMBIX  U3MEPEHUM, TpU  ITOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh pE3yJabTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3MYECKMX BEIUYUH B BUJE TIpapUKOB C Y4ETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeNaTh BBIBOBI 10 PE3YJIBTATAM
UCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HM3MEpPEHUS (U3UUYECKUX BEIUYHUH, MPU 3TOM
BBIOMPATh ONTHUMAJIBHBIA METOJ U3MEPEHUs, OLECHHUBATh a0COJIFOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI II0 IPOBEPKE NPEIIOKEHHON MIIOTE3bl: IUIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYeHHBIE pEe3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

co0I01aTh MpaBmwiia OE30MaCHOTO TPyAa MPH MPOBEACHUN UCCIIEOBAaHUN
B paMKax yd4eOHOro OJKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHO-
UCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM M HEABHO 3aJaHHOM
(¢u3nyecKoil MOJENbIO: HA OCHOBAaHUM aHAJIM3a YCIOBUS OOOCHOBBIBAThH
BbIOOp (u3MUECKOM MOJeNnd, OTBeYarolled TpeOoBaHUIM 3a/ayd,
OPUMEHATH  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThI
(GU3MYECKUX TEOpUd TPHU HCMONb30BAHUM MATEMAaTUYECKUX METOJI0B
peuieHus 3a1ad, MPpOBOANUTH PacyEThl HA OCHOBAHUHM MMEIOIINXCS TAHHBIX,
aHAIM3UPOBAaTh pE3yJbTaTbl W KOPPEKTHUPOBATH METOABI PELICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TPeOYIOIIHe INPUMEHEHUS 3HAHUU U3
pa3HbIX pa3liesoB Kypca (GU3MKH, a TAKKEe MHTErpalMy 3HAaHUWA U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LHUKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI C ONTOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
NPUHIIMIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAayKH, B OOBACHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBAThH MOCJECTBUSL OBITOBOI U MPOU3BOJICTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKMMH IpOIecCaMu, C
MO3UINI KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUH O palliOHAIEHOM
IPUPOAOIOIb30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHUKEHUN
HAYKW W TEXHOJIOTMM JJI JAJbHEUILETO Pa3BUTUS YEIIOBEYECKOrO
00I11eCTBA;



NPUMEHATH Pa3IUYHbIe CIOCOObI paboThl ¢ MHPOpPMAIEH (PU3NIECKOTO
COJEPKAaHUS C HCIIOJIIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTMM, IPU ITOM HUCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJOTMM I TIOHUCKa, NepepabOTKU M NPEIbsBICHUS yuyeOHOW WU
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUSA U UHTEPIPETAIIIH
uHbOpMAIlMK, TMOJYYEHHON U3 Pa3lUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UpPOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0O U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWU, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIISATH OpraHMU3alIOHHbIE U N03HABaTEJIbHbIE YMEHUS
CaMOCTOSITEJIFHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHMW B Ipollecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOTHCHHEM pa3MYHbIX COIMAIBHBIX pPOJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACHIPEALISITh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsAX, a/IeKBaTHO OLICHHMBATH BKJIAJ Ka)XJOIro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISATE MOTUBAIUIO K Oyaymiei mpohecCuoHanbHON AeITeTbHOCTH TI0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K koniy oOyuenus B 11 knacce mpeaMETHBIE pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIMMNXCSI YMEHUM:

NOHMMATh pPOJb (QU3MKU B  SKOHOMHMYECKOH, TEXHOJOIMYECKOH,
COLIMAJIbHON M 3TUYECKOU cdepax AeATeIbHOCTH YeJIOBeKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTUHE MHpPA, POJb AaCTPOHOMHHU B
NPAKTUYECKON  JICSITEIbHOCTH YeJIOBEKAa W JalbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHE OMHUCATENIbHOW, CUCTEMaTU3UPYIOLIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKON (YHKIMHA (PU3NYECKON Teopuu —
NIEKTPOJUHAMUKH, CIIELUAIBHON TEOPUH OTHOCUTEIBHOCTH, KBaHTOBOW
bu3uKky, posib Guanyeckor Teopur B (HOPMUPOBAHMM MPECTABICHUN O
(bu3nUecKoil KapTHHE MUpPA, MECTO (PU3UUECKON KapTUHBI MHUpa B O0OLIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABIECHUIN O PUPO/IE;
pa3nuyaTh YCJIOBHUS MPUMEHMMOCTH MoOJeleld (U3NYeCKuX Tel U
IPOLECCOB  (SBJICHUH): OJHOPOJHOE DJJIEKTPUUYECKOE U  OJHOPOIHOE
MarHuTHOE MOJIs, TAPMOHUYECKUE KOJeOaHUs, MaTeMaTUYeCKU MasTHUK,
UJCaNbHBIA MPYKUHHBIA MAsSTHUK, TQPMOHUYECKUE BOJIHBI, HJI€AJbHBINI
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aTOMa, aTOMHOTO s1ipa U
KBaHTOBOM MOJIC/IM CBETA;

pa3nuuaTh yCIOBUS (TpaHUIbI, O0JACTH) MPUMEHUMOCTH (U3HUECKUX
3aKOHOB, MMOHMMATh BCEOOIIMHA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH AJICKTPOMArHUTHBIC TPOIECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJOKEHHUS M 3aKOHbl JJEKTPOJMHAMUKH U
CHEIUaIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPAaHEHUS
ANIEKTPUUECKOro  3apsifa, cuia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsa3p  DJIC
CAMOWHAYKIIMM B JJIEMEHTE DJIEKTPUYECKOW IIEMMA CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOILECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHE  OWHINTEHHA  JUIs
dororddekxra, TmepBei W BTOpoM mocTynaTel bopa, mpuHIHUI
COOTHOUICHHsI HeompeaenéHHoctei ['elizenOepra, 3akOHBI COXPaHEHUS
3apsI0BOTO M MAacCOBOTO YHCET W DHEPTUHU B SJICPHBIX PEAKITUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONKCHIBATh (PU3MYECKUE MPOILECCHl M SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaMPsHKEHHOCTD JIEKTPUIECKOTO TTOJISI, MOTEHIIUAI DJIEKTPOCTATHIECKOTO
MOJISI, PAa3HOCTh TIOTCHIMAJIOB, JJICKTPOJABIDKYIIAS CHUIA, WHIYKIIUSI
MarHUTHOTO TIOJIsl, MAarHUTHBIA TOTOK, CWia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIIKYINAST CUJIAa CAMOMHIYKIIMHM, HSHEPTrUs MAarHUTHOTO IO
MPOBOJHUKA C TOKOM, PEIATUBUCTCKANA HWMITYJIbC, TOJHAS JHEPTrus,
DHEPTrUs TIOKOS CBOOOJHOW 4YAaCTWIBI, DHEPTUS W HMMIYJIbC (OTOHA,
MacCOBOE YHCIIO | 3apsil AIpa, SHEPTH CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (U3MUECKUX  SIBICHHIL:
AJIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOMHIYKIIMSI, pe30HAHC, UHTep(DEepeHITns
BOJH, Judpakius, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTpPaKEHUE,
dbortoanektpuueckuit 3ddext (pororddekrt), ambda- u Oera-pacnagbl
saep, raMMa-u3lydeHue sjuep, (pu3ndeckue MPUHIUIBI CIIEKTPATLHOTO
aHanm3a u paboTHI Jiazepa;

OTIpEeIITh HAIpaBICHUE WHIYKIIMA MAarHUTHOTO TIOJIS TMPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTpOUTH M300pakeHUE, CO3/JaBaeMOe INIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PACCUNTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKUE TOHATHS, TCOPUH U
3aKOHBI JIJII aHalm3a MW OOBACHEHUS (HU3WYSCKUX IPOIECCOB,
MPOUCXOMSIIUX B 3BE37aX, B 3BE3MHBIX CHUCTEMaX, B MEKTaJTaKTUYECKON
cpeje; ABUKEHUSI HEOSCHBIX TeJl, IBOJIIOLUM 3BE3/] U BCelleHHOI;
MPOBOJIUTh KCCIICIOBAHWE 3aBHCHMOCTEH (U3MYECKHX BEIUYHH C
UCITOJIb30BAaHUEM TIPAMBIX HW3MEPCHHH, TIPH O3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl TMOJYYCHHOW 3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHAE TIpadukoB C Y4ETOM aOCONIOTHBIX
NOTPEUIHOCTE  M3MEPEHMH, JAelaTb  BBIBOJABI IO  pe3yjbTaTaMm
VICCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (U3MUECKUX BEIMYMH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOAKEHHON TUIIOTE3bL: MNIAHUPOBATH
AKCIIEPUMEHT, COOMPATh FKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYCHHBIE pE3yNlbTaTbl M J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TMIIOTE3BI,

OINMCHIBATH METO/IbI IMOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA,
coOro1aTh MpaBwiia OE30MaCHOTO TPyAa NP MPOBEACHUN HCCIIET0BAHUM
B paMKax Y4YeOHOro DSKCIEpUMEHTa, NpPaKTUKyMa U  y4eOHO-
MCCIIEOBATEIBCKOM M IPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SIBHO 3aJaHHOW W HESBHO 33JaHHOU
(Gu3MUEeCKO MOJIENbI0: HAa OCHOBAHMM AaHAJIA3a YCIOBUSA BBIOMpATh
(du3nuecKkue MOJENa, OTBeYarolue TpeOOBaHUAM 3aJaud, NPHUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (U3UYECKUX TEOPH
IPU HCIOJB30BAHWM MATEMaTUYECKUX METOJOB pEUIeHUs 3ajad,
IPOBOJUTH PacU€Thl HA OCHOBAHUM MMEIOIIMXCS JTAHHBIX, aHAJTU3UPOBAThH
pe3ynbTaThl U KOPPEKTHPOBATh METOJbI PEUICHUSI ¢ YUYETOM MOTYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7jaud, TpeOyrolue NPUMEHEHHUs 3HaHUM U3
Pa3HbIX pa3ziesoB Kypca GU3MKH, a TAK)KE UHTETPALUU 3HAHUN U3 APYyTrux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IHMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PacCyKJIEHUI C OMOPOM HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUEe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTMYECKUX IPOLIECCOB;

NPUBOAUTH MPUMEPHl BKIAaJa POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBACHEHHE NPOLIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOM U MPOU3BOJICTBEHHON
NESATEIbHOCTH YEJIOBEKa, CBS3aHHOM C (U3MUECKUMHU MPOLIECCAMH, C
MO3UIINHI IKOJIOTHUECKON 0€30MacHOCTH, IPEACTaBICHUN O PallMOHAIBHOM
NPUPOAOTIOIH30BAHUN, & TAK)KE Pa3yMHOM HCIOJIb30BAHUU JTOCTUKEHUMN



HAyKd W TEXHOJOTMW Ui JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOTrO
00I11eCTBA;

IPUMEHATh pa3iHyYHble COocoObl paboThl ¢ MHpOpMAIMEe (PU3UIECKOTO
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(YOPMAIIOHHBIE
TEXHOJOTMM JJI1 TIOUCKA, NEepepadOTKU U MNPEAbsBICHUS Y4YEOHOH U
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
uHbOpMaIlMU, TOJYUYEHHOM M3 PaA3TUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O U  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISIT OpraHU3alOHHBIE U IIO3HABATEJIbHbIE yMEHUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs HOBBIX 3HAHUW B  MpoIllecce
BBIIIOJIHEHUS POEKTHBIX U Y4€OHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTaTh B TpyHIe C HUCHOJHEHHEM Ppa3IUYHBIX COLMAIbHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy IPyNIbl, PAlMOHAIBHO PAcHpeAeiiaTh AeSITEIbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLEHUBATH BKJAJ KaXJO0ro W3
YYaCTHHUKOB T'PYMIIbI B pEIIEHUE pacCMaTpUBAeMOU POOIEMBI;

IPOSBIISATHE MOTUBALUIO K Oyaymien npodhecCUuOHATBHON AESITEIbHOCTU 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrpoabublie | IIpakTuyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Pa3znen 1. HAYUHBIV METO/I IIO3HAHUS ITPUPO/1bI
bubmuorexa [JOK
11 H i 7 0 1
AYHBIH METOZ TOSHATIA HPHPOAL https://m.edsoo.ru/7f41bf72
Utoro no pazneny 7
Paznea 2. MEXAHUKA
bubmuorexa [IOK
2.1 K 20 1 2
HHEMATHIE https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.2 20 1 1
Apmamiia https://m.edsoo.ru/7f41bf72
b K
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 10 1 0 htI/tIs;I:I//;(r:.eeI;z;_(I)?u 7§410bf72
bu6nuoreka [IOK
2.4 T - 10 1 1
Cratiia. Tuapo- n aspocTatitka https://m.edsoo.ru/7f41bf72
Hroro mo pasnenry 60
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
b K
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPHH 20 1 3 hgsgll/;(:l:.eezzg_(l)?u 17541072
3.2 Tepmoaunamuka. TemioBbIe MaTUHBI 15 1 0 bubmorexa LIOK

https://m.edsoo.ru/7f41bf72




33 ArperaTHble cocTosiHus BelecTBa. da3oBbie 10 1 bubmmoreka [IOK
IEPEXO/IbI https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 45
Pazgen 4. QJIEKTPOANHAMUKA

41 IICKTPOCTATHI 30 > ﬁggimﬁicﬂ%mmﬁz
Utoro no pazneny 30
Pazznen 5. PUSHUYECKHAMN ITPAKTUKYM

5.1 Du3nyecKuil MpakKTUKYM 16 16 ﬁgsgz(rﬁzzzi?li? £21pf72
Wroro mo pazneny 16
PesepBHOE Bpems 12
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 30




11 KIIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/n Kontpoasnsie | IlpakTudeckue
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
. . bubmmorexa LIOK
11 IToCTOSTHHBIN JIEKTPUUCECKUN TOK 20 1 1 https://m.eds00.ru/7f41c97c
bubnuoreka [{OK
12 T 7 0 1
OICH B PASIIITHBIX CpeAax https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
13 Martmurrioe none 15 L 2 https://m.edsoo.ru/7f41c97c
bubmuoreka [IOK
12 UICKTPOMArHHTHAS HHAYKLIA 13 1 1 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 55
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
bu6nmorexa LIOK
2.1 M 0 8 0 1
CXATITCCIIE KOOI https://m.edsoo.ru/7f41c97c
bu6nmorexa LIOK
2.2 12 1 1
HEKTPOMATHHTHbIE KOEOAH IS https://m.edsoo.ru/7f41c97c
93 MexaHn4ecKHe 1 JJIIEKTPOMarHuTHhIE 10 1 0 bu6muoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
24 O 20 1 2
rra https://m.edsoo.ru/7f41c97c
Hroro mo pasnery 50




Pasgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

bubnunorexa LIOK

31 O CTO 5 1 0
CHOBBI https://m.edsoo.ru/7f41c97c

Hroro no pazneny )

Paznen 4. KBAHTOBASI ®U3UKA

bubnunorexa LIOK
4.1 K - i 10 0
OPHYCIYIFAPHOBOIHOBOR AYaHSM https://m.edsoo.ru/7f41c97c
bubnuoreka [{OK
42 Pusnica aroma > 0 0 https://m.edsoo.ru/7f41c97c
@®u3KKa aTOMHOTO SApa U AIEMEHTapHBIX Bbu6moteka [JOK
4.3 5 1 0
YaCTHII https://m.edsoo.ru/7f41c97c
Utoro no pazneny 20
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN
bu6nmorexa LIOK
5.1 DneMeHTHI ACTPOHOMUH U aCTPOPU3UKHI 10 1 0 https://m.eds00.ru/7f41c97c
Wroro mo paznery 10

Paszen 6. PUSUUYECKUN MPAKTUKYM

bu6nmorexa LIOK

6.1 ) i 14 0 14
VISHACCIHIT TIPARTHIM https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 14

Pazgen 7. OBOBIIAIOIIEE ITIOBTOPEHUE

CucreMatusanus 1 0000IIeHe
71 MIPEIMETHOTO COJICPKAHMSI M OTIBITa
' NEeSTeIbHOCTH, TPUOOPETEHHOTO MIPH

n3zyuenuu kypca gusuku 10 — 11 xnaccon




Hroro no pazaeny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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