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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3uke Ha YpOBHE CpeAaHero oOuero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHUW W TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0Opa3oBarenbHOl mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ ydétoM ¢enepaibHOM pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenojaBanus yueobnoro npenmera «dusuka» B 00pazoBaTeIbHBIX OpraHU3aALUIX
Poccuiickoit ~ denmepainuu,  peaqu3yIOMIUX  OCHOBHbIE  0Opa3oBaTeNIbHbBIC
IPOrpamMMBl.

[Tporpamma 1o ¢u3uke onpezaenser 00s3aTeIbHOE IPEIMETHOE COACpKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYEHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaroIIuXcs.
[Iporpamma mno ¢usuke Aa€r mOpencTaBieHUE O LEAX, COAEpKaHUM, OOen
CTpaTeruu OOYy4Y€HHUs, BOCHHUTAHUS W Pa3BUTUSA OOYYAIOMIMXCA CpPEICTBAMMU
ydueOHoro npeamera « Pu3nka Ha yriiyOJI€HHOM ypOBHE.

N3yuenue kypca ¢uszukud yriayOJaE€HHOrO YpOBHS IO3BOJISET pPEaM30BaTh
3a/layi MPO(PECCUOHAIILHON OpUEHTAIIMH, HAIIPaBJICHO Ha CO3JaHUE YCJIOBHUM s
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaxKIbIM
OOy4JarommMmMcsi, KOTOpble HEOOXOMWMBI JJiA TMPOJODKEHHs O0O0pa3oBaHUSA B
OpraHu3anusax Npo(ecCHOHATBLHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CIIENATIBbHOCTSIM.

B mporpamme mo (¢u3MKEe ONpEeAeNsioTCs IUIAaHUPYEMBbIE PE3yJIbTaTh
OCBOCHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIETO 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, NpeaMeTHble (Ha  yrayoméHHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW JJisi pa3pabdOTKM TpeOOBaHMM K JMYHOCTHBIM,
METanpeAMETHbIM M MPEAMETHBIM pe3yJbTaTaM OOyYaroluIuXcsl, OCBOMBIIHMX
nporpaMmy 1o (QU3MKE Ha YpOBHE CpeAHero o0miero ooOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma no gu3MKe BKIIOYALT:

IUIAHUPYEMBIE Pe3yJibTaTbl OCBOEHHUS Kypca (U3UKHM Ha yriyOoaéHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTATHI [0 rojiaM 00yUeHHS;

coJepkaHue yueOHoro npeamera « Ou3uka» mo rogam o0ydyeHHsl.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYNAs B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy»xaromiem mMupe. LIKoapHBIN Kypc GU3HKN — cUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JieKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XHUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW ONpEeNeIniIo Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTHH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IIOJIy4eHHUs] HOBBIX MATE€pHajJOB C 3aJaHHBIMU cBolicTBamu. M3yueHue
¢u3MKK BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU



KapTUHBI MUpa 00yyaromerocsi, B pOpMHUpPOBAHUE YMEHUN NPUMEHSATh HAyUHbBIN
METO/1 TIO3HAHMSI PY BBITIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca pu3uku Ha ypoBHE CpeJHEro 00111ero 00pa3oBaHus MOJIOKEH
pAI uaen, KOTOpbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3liesioB (M3UKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW MaTepuayl Kypca (DU3UKH
00beMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBiseTcs
(opMHpOBaHUE TMPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEPHH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeArnoNara€T MCIOJIb30BAHUE
I'YMaHUTAPHOTO NOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukn ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMaMu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uszuku yriry6i€HHOTO ypOBHS
MPEANOJIaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTMUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBarorcss Ha
ypOBHE OOIIMX NpPEJICTaBICHUNA U COBPEMEHHbIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs MNOCPEACTBOM BBEIAEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a TaKke 0O0CYKIEHUs
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHue coJiepKaHUs TPOTPaMMBbI TI0 (PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
NPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s gusuku peanuzamus 3THX
MPUHIIMIIOB 0a3UpPyeTCsl Ha UCHOIB30BAHUH CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIoIIero ¢akropa yudeOHoro mpouecca. [ns yrmyOnéHHoro
YPOBHS — D3TO CHCTEMAa CaMOCTOSITEJIBHOIO YYEHMYECKOrO0 JSKCIEPHMEHTA,
BKJIIOYAIOUIETO (DPOHTAJIbHbIE YYCHHUUECKHE OIBITHI [P H3YYEHHH HOBOIO
MaTepuaia, JabopatopHble paboThl U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crocoba peanu3auuud (U3MYECKOro MpakTUKyma. B mepBom ciydae
NPaKTUKyM HpoBoAuTcs aubo B koHue 10 m 11 kmaccos, nubo mocie nepBoro u
BTOPOr0 TOJYrOAud B KaXIOM M3 3THUX KiaccoB. Bropoil cmocod — 3To
UHTETpalus paboT MNpakTHKymMa B CHCTEMY JIaDOpaTOpHBIX pPaboOT, KOTOpbHIC
MPOBOJATCS B Mpoliecce u3yueHus paszzaena (temsl). [lpu 3Tom mox pabGoramu
IIPaKTUKyMa MOHUMAETCSl CaMOCTOSITENIbHOE MCCIIEI0BAHUE, KOTOPOE MPOBOIUTCS
110 PyKOBOJCTBY CBEPHYTOr0, 0000LIEHHOT0O BUa O€3 MOMIAroBOW HHCTPYKLUU.

B nporpamme mno (@usuke cHUCTEeMa YYEHHYECKOrOo JKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTHUKyMma MpPEACTaBICHA €AMHBbIM mepeuyHeM. Bridop
TEMaTUKHU JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUUYECKUX PAOOT OCYIIECTBISETCA
yYaCTHHKaMU 00pa30BaTEIBHOrO Mpoliecca UCXO0/Id U3 OCOOEHHOCTEHN MOYypOYHOIO
IUIAaHUPOBAHMUSI W OCHalleHus kaOuHera ¢usuku. [Ipu sToM oOecneunBaercs



OBJIaJICHUE OOYy4YarOUIMMHCS YMEHHUSIMU TMPOBOJUTH TMPSIMbIE UM KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3MYECKUX BEJIMYMH M TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yAENsSeTCS PEUICHUI0 pacYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISAIOTCS 3a7a4M C SIBHO
3aJlaHHON U HESIBHO 3a/IaHHOW (PU3MUYECKOU MOJIEIIBIO, TIO3BOJISIFOIINE MTPUMEHSTh
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszjena Kypca, Tak H
WHTETPUPYS MPUMEHEHUE 3HAHUW U3 pa3HbIX pa3nesioB. JJisi KaYeCTBEHHBIX 3a/1a4
MPUOPUTETOM SBIISIFOTCS 3aJaHUs Ha OOBSICHEHHUE/TIPEACKA3aHUE MPOTCKAHUS
bu3nyecKuX SBICHUIA M MPOIECCOB B OKPYKAIOIIEH XU3HHU, TpeOyromme BrIOOpa
bu3nYecKor MOJIETH JJIsl CUTYalluu MPaAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PDPI'OC COO k maTepHanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOTo TMpolecca Kypc (PU3NKUA YrIyOJEHHOTO
YPOBHS Ha yPOBHE CpeHEro olIero 0opa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHeTre (U3WMKM JIOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpYyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMMe IO
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX paboT W pabOT MpakTUKyma, a
TaK)Ke IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JlemoHCTpannonHoe obopyaoBanue (opmMupyercs B COOTBETCTBHUU C
OPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH U OOECIeYMBAeT IMOCTAaHOBKY
MEPEUYUCIIEHHBIX B MporpamMme Mo (PU3MKE KIIOYEBBIX JIEMOHCTpPALMM st
UCCIICIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHHE [IJIi YUYCHHYECKUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BHJIE TEMAaTHUUYECKUX KOMIUIEKTOB M OOECIEYMBACTCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOOydalmmxca. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
MCIOJIb30BAaHUU aHAJIOTOBBIX U ITU(GPOBBIX TPUOOPOB.

OCHOBHBIMHU TEJIIMH U3y4YeHUs] (PU3UKHU B 00IIeEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHUEe WHTEpEca H CTPEeMJICHUS OOydYaroumxcsi K HaydHOMY
U3YYCHUIO TPHUPOJABI, PA3BUTHE WX HMHTEIUICKTyaIbHBIX W  TBOPUYECKHX
CIOCOOHOCTEN;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJI€ TMO3HAHUS U (PopMHUpOBaHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJbTara U3YUeHUs] OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;

dbopmupoBaHUe YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (DU3UUYECKUX
3HAaHUMW U HAYYHBIX JJOKA3aTEILCTB;

dbopMupoBaHUE TMPEACTABICHUN O poiau (U3UKU A Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUM 0 BO3MOKHBIX chepax Oymymiei
npodeccuoHanbHON JESTENbHOCTH, CBSI3aHHBIX C (U3MKOM, TMOJArOTOBKA K
JanbHeeMy 0Oy4eHHUIO B 9TOM HaIIPABJICHHH.



JlocTkeHne 3TuX 1eyied oO0ecrieunBaeTCsl peleHueM CIEAYIOIMX 3a/1ady B
npoIriecce u3yueHus Kypca (U3MKM Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMbI 3HAHUN 00 0OIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSX,  BKIIOYAas  MEXaHUKY,  MOJIEKYJSIpHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DM3HUKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUS JJ11 O0BICHEHHUSI
bu3nUecKuX SIBICHUN B MPUPOJE W JUISI TPUHSTHS TPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HHU;

OCBOEHHE CIIOCOOOB pEIIEHUS Pa3IWYHbIX 3aJad C SIBHO 3aJaHHOU
(¢u3nUecKo MOJEINbI0, 3a/ay, MOAPAa3yMEBAIOLINX CAMOCTOSTENBHOE CO3JAaHHE
(¢u3nYecKo MOJENH, aJeKBaTHOM YCIOBUSM 3aJayd, B TOM YHCIE 3aJay
WHKEHEPHOIO XapaKTepa;

NMOHMMaHUe (U3UYECKUX OCHOB M TMPUHIIUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO CPEAY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEACHHUS
bu3MYeCKMX OKCINEPUMEHTOB, aHaldW3a U HMHTEpIpeTanuu  uH)opmaiuu,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM Ul PAa3BUTUS YMEHUU IPOEKTHO-UCCIEA0BATEIIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE MHTEpeca K chepaM npodecCHOHaTbHON AeITSIbHOCTH, CBIA3aHHOMN
¢ pU3MKOM.

B cootrserctBun ¢ TtpeboBanusiMu PI'OC COO yriyOn€HHBIA YpPOBEHB
u3yyeHus: yuyeOHoro mnpeamera «®Pus3nka» Ha YpPOBHE CpEAHEro OOUIETo
oOpa3zoBaHus BbIOMpaeTcss OOyYalOUUMUCA, I[UIAHUPYIOIIMMH MOPOAOJIKEHUE
00pa30BaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIA.

Ha usyuenue pusuxu (yriayOnéHHBIA ypOBEHB) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEACIIO),
B 11 xmacce — 170 gacoB (5 yacoB B HE/ICIIO).

[Ipennaraemspiii B mporpamMme 10 (QU3MKE TMepeyeHb JIa0OpaTOPHBIX W
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BHIOOP
MPOBENCHUS JIA0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHIWBHIYaTbHBIX
O0COOCHHOCTEN 00yYarOIUXCS.

Peanuzaums mnpakTHueckuX U JAOOPAaTOPHBIX pPabOT BO3MOXKHO C
UCTIOJb30BaHuEM 00opyaoBanus LleHTpa 06pazoBaHusi eCTECTBEHHO-HAYYHON U
TEeXHOJIOTUYECKOM HamnpaBieHHOCTel «Touka poctay:1) [ludposas naGoparopus
no ¢uszuke (yueHuyeckas) (KOMIUIEKT 1): jgaTuumka [ABWKEHUS, JaTYMKA
aOCOJIOTHOTO  JABJICHMs,  OCLHMJUIOrpauueckoro  JaT4yMka,  JIaTYuKa
TEMIIEpaTyphl, JaT4MKa HaMpsOKEHWs, aarduka Toka. 2. Kowmrmiekra 1o
Mexanuke.3 Komruiekta mo anexktpoguHamuke. 4. KomIiiekta 1o ONTHKE U
MonekyisipHot  ¢usuke.5.  HoytOyk.  Axceccyapol:  kabenr  USB
COCAMHUTEBHBIN, 3apsiaHoe ycTpoiicTBo ¢ kadbenem miniUSB, USB Anantep
Bluetooth.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Pazges 1. Hay4Hblii MeTOA MO3HAHUS NPHPOABI.

®duszrka — pyHIaMeHTallbHas HayKa o npupojae. HayuHslil MeTo 1 O3HaHUS U
METO/Ibl UCCIIEI0BAHUS (PUBNYECKUX SIBJICHUM.

OKCHepUMEHT W Teopus B Ipoliecce Mo3HaHus Npupoasl. Habmiogenue u
HKCIIEPUMEHT B (pHU3HUKe.

CniocoObl  m3MepeHuss (U3MYECKUX BEIWYMH (AHAJOTOBBIE M LHUQPOBBIC
U3MEpUTEbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuit  (GU3MYECKUX  BenMuudH  (aOcCoNroTHas U
OTHOCHTEIIbHA ).

MonenupoBanue (HU3NIECKUX SBICHUN M MPOIIECCOB (MaTepuaabHas TOYKA,
a0COIOTHO TBEPAOE TEIO, HJealbHasl >XUJIKOCTb, HJICabHBIM Ta3, TOYCUHBIN
3apsan). I'unoreza. ®u3nyeckuii 3aKOH, rpaHULBl €ro NpUMEHUMOCcTU. Pu3nueckas
TEOPHSL.

Ponb m mMecTto Qu3nku B (POPMUPOBAHUU COBPEMEHHON HAYyUHON KapTHHBI
MUpa, B IPAKTUYECKOUN 1eATETbHOCTH JIIOACH.

Yuenuueckuit sxkcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepeHne cwibl TOKAa M HAIlpsHKEHUS B IENU IMOCTOSHHOTO TOKAa MpPH
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ mudppoBor jabopatopueit mo ¢usuke. [Ipumepsl u3mMepeHus
(bU3UYEeCKUX BEIIMYMH MIPU MIOMOIIH KOMIIBIOTEPHBIX JTATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBHKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOrO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXAHUKHU.

Panuyc-BekTop MarepuanbHOM TOYKHM, €ro MNPOEKIMH Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) M
YCKOPEHHE MaTepUalibHOW TOYKHM, UX MNPOEKUUMH HA OCH CUCTEMbI KOOPJIMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI U IyTH MaTEPUAIBLHON TOUYKU OT BPEMEHU U HX
rpauKH.

CBoOonHOe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU H
YCKOpPEHHUsI MaTepUaIbHON TOUYKH OT BPEMEHU U UX IpaduKH.

KpuBonuneitnoe  aBmkeHue. [IBukeHHE  MaTepUAIbHOM  TOYKH 1O
OKPY>XHOCTH. YTJOBas MU JIMHEWHass cKopocTh. Ilepuoa m dactora oOpalieHusl.
[lenTpocTpeMuTenbHoe (HOPMAJIbHOE), KacaTelbHOE (TAHT€HLIUAIBLHOE) U TMOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.



TexHuyeckrue yCTpOMCTBA M TEXHOJIOIMYECKHE MPOLECCH: CHUIAOMETD,
JIBW)KCHUE CHApsAOB, LEMHbIE, MIECTEPEHYATBIE W PEMEHHBIE NEepeaayd,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mopnene cucteMbl OTCYETA, WIUTFOCTPALMS KMHEMAaTHYECKUX XapaKTEPHUCTHUK
JIBHYKEHUS.

Crioco0Ob!I uccieIoBaHusl IBUKEHUI.

Nnmroctpanyst npeneabHoro nepexoia 1 U3MepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHne IBMKEHUN ¢ MCIIOI30BAHUEM MEXAHU3MOB.

[TameHne Tes B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne naBuwkeHUs Tena, OpPOLIEHHOIO IOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

Hamnpapienue CKOpoOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOil CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IIyTEH, TPACKTOPHUM, CKOPOCTEH ABMKEHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnoie padomol, nPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO ABMIKECHHS C LIEIBIO ONPEIAEICHUS MITHOBEHHOU
CKOPOCTH.

N3mepenne ycKopeHus IpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKECHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHM IIPU PAaBHOYCKOPEHHOM
JIBUKEHUU.

U3mepenne  yckopeHUss ~ CBOOOJHOro  maaeHuss  (PEKOMEH]IOBaHO
UCIIOJIb30BaHue U POBOI 1abopaTOpUn ).

W3ydyeHne JBWXKEHHUS Tena, OpOIIEHHOro ropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOW IPONOPLUOHAIBHON 3aBUCHUMOCTH MEXIY JaIbHOCTBIO
II0JIETA U HAYAJIBHOM CKOPOCTHIO TEJIa.

MN3ydeHne IOBWKEHUA Tella II0 OKPYKHOCTH C IIOCTOSSHHOM [0 MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHofa oOpallleHuss KOHMYECKOTO MasTHUKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumanbHble cuctembl otcy€ra. I[IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCcuéra (ONpeneseHue,
IPUMEDPBHI).

Macca tena. Cuna. [IpuHIun cynepno3unuu Cuil.

Bropoit 3axoH HproTOHA 111 MaTepUanbHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUSA. OKBHUBAJICHTHOCTh TIPABUTALMOHHON H
VHEPTHOMN MaCCBI.



Cuna TspkecTu. 3aBUCUMOCTH YCKOPEHHUSI CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJT TIOBEPXHOCTBIO IUIAHETBI U OT Teorpaduueckoil IMHPOTHL. J[BUXKeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEeHHsI CKOJBKEHHS W CUJIa TPEHUSA
nokosi. Koaddumment tpenus. Cuina cOnpoOTHUBICHUS TPU JBWIKEHWU Tejla B
KUJKOCTH WIIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Hasnenue. I'napocrarndeckoe napiaenue. Cuita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECChl: MOANIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaOmroienrie 1BUKEHUS TEJl B MHEPIIUATBHBIX U HEMHEPIMATIbHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTEIBHOCTH.

Kauenne AByX HWIMHAPOB WIM IIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIbHO HEMHEPIIUATBHON CUCTEMBI OTCUETA.

CpaBHeHHME  pPaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CHUI C
MPOU3BEACHUEM MACCHI T€JIa HAa €r0 YCKOPEHUE B UHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHUKAIOUIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mMepenune Macc 1o B3auMoICMCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MAICHUH.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3mepenne paBHOJEHCTBYIOMIEH CUJI TP JABUKEHUHM OpyCKa MO HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka TrUIMOTE3bI O HE3aBUCUMOCTH BpPEMEHM JBMKEHHUS Opycka TIo
HAKJIOHHOMW ITIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanre 3aBUCMMOCTH CWJI YIPYTOCTH, BOBHUKAIONIUX B MPYKUHE U
pe3rHOBOM 00pasiie, oT ux aedopmMaiuu.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBS3aHHBIX HUTHIO, MIEPEKUHYTON uepes
NErKuii OJIOK.

N3mepenne ko3¢ duiieHTa TpeHUs MO BEJIMYUHE YIJIOBOro KoddduiueHta
3aBUCHUMOCTH Frp(N).

UccnenoBanne nBuxkeHUsS OpycKa MO HAKIOHHOM TJIOCKOCTH C NEPEMEHHBIM
K03(PUIIMEHTOM TPEHUSI.

N3ydenne nBUXKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOcomoTHO TBEpAOe Teno. IlocTymarenbHoe M BpallaTeIbHOE IBUKEHUE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauleHud. Ilnedo cuibl.
CrnoxeHue Cull, TPUIOKEHHBIX K TBEPAOMY Temy. LIeHTp TskecTu Tena.



YcnoBust paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCH: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, pelI€TyaThie KOHCTPYKLIMH.

Hemoncmpayuu.

Y ci10BUsI paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HUccnenoBanne ycinoBHM PaBHOBECHS TBEPAOrO Tejla, HWMEIOLIETO OCh
BpALLCHHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTHU TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OMOPBHI.

Tema 4. 3axonwvl coxpanenus 6 MmexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTEPUAIbHBIX TOUYEK. LleHTp Macc
CHUCTEMbI MaTepUaJIbHBIX TOYEK. Teopema O IBMKEHUU LIEHTpa Macc.

Nmnynbe CUIIBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MomMeHT umIiynapca mMarepuanbHOM TOUYkHW. [IpencrtaBiieHMe O COXpaHEHUHU
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJIAX.

PabGora cunbl Ha MaloM M Ha KOHEYHOM ImepemenieHuu. [ 'paduueckoe
IIPEICTABICHUE PAOOTHI CHIIBI.

MOIITHOCTb CUJIBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 H3MEHEHHUH
KUHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUKHU.

IloreHnmanbHple M HENOTEHIMANbHbIE CUibl. lloTeHIManbHas >SHeEprus.
[ToTenmmanbHas 3Heprus ynpyro nedopmupoBaHHoi npyskusbl. [loTeHnnanbHas
DHEprus Tejla B OJHOPOJHOM TIpaBUTALlMOHHOM Ioje. IloTeHnuanbHas sHeprus
TeJla B IPaBUTALlMOHHOM I10JIe OJJHOPOJIHOTO IIapa (BHYTpU W BHE Iuapa). Bropas
KOCMHMYECKasi CKOPOCTb. TpeThbsi KOCMUUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHUAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHS] MEXaHUYECKOU SHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHMS.

YpaBHeHue bepHymu i1 HWACATbHOM XKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHMSI MEXaHUYECKOU SHEPTUH.

TexHuyeckre yCcTpouCTBa U TEXHOJIOTMYECKHE MPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KONEp, MPYKUHHBIM NHUCTOJNET, TUPOCKOM, (UrypHOE KaTaHHUE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTnBHOE IBHKEHUE.

N3mMepeHne MOIHOCTH CUJIBI.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUN PabOTHI.



B3anmMHble mNpeBpallleHus] KMHETHYECKOM M IOTEHUHAIBHOW SHEPruiMl NpH
JEMCTBUU Ha TEJO CUJIBI TSYKECTH U CHIIBI yIIPYTOCTH.

CoxpaHeHure SHEepPruu Mpu CBOOOTHOM IMaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomul, npaKmMuKym.

N3mepeHne nMmmyJibca Telia o TOpMO3HOMY Ty TH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJEIH AJIEKTPOMOOWISI WU MOIIHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOJICHCTBUMU.

M3mepeHne KHHETUYECKOW SJHEPTUHN TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHUSI TOTCHIMAIIBHON YHEPTUU NPYKUHBI ¢ PabOTOM CHIIBI
TPEHMUSL.

Onpenenenue padbOThl CWIIBI TPEHHS NPHU JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3suka 1 TepMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHUST MOJIeKYyJIsspHO-KuHeTndeckon Tteopuun (MKT), ux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe mABWKeHHe. XapakTep
JBW)KEHHUS M B3aUMOJECHCTBUS 4YacTHUL BellecTBa. Moaenu CTpOeHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX TE€T U OOBSICHEHHE CBOMCTB BEHIECTBA HA OCHOBE ATHX
Mozeneid. Macca u  pasmepsl Mosekyn (aromoB). KosmuecTBo BemiecTsa.
[TocrostHHas ABorajpo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkama
temneparyp Llenbcusi.

Mopenbs UeanpHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YACTHULIBI
ra3a JIBH>KyTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmanelipona. AOGcomroTHas
tTemriepatypa (mkaina temneparyp Kenbsuna). 3akon [lanbrona. M3omporiecchl B
UJCaIbHOM Tra3e C TIOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MKy JaBJI€HUEM M CpPeAHEHd  KHUHETUYECKOW  dBHeprueu
MOCTYINATEIbHOTO TEIUIOBOTO JIBHJKEHHSI MOJIEKYJI HAEAIBbHOIO rasa (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HJI€aJIbHOTO Ta3a).

CBs13b a0COJIFOTHOW TEMITEpATypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KUHETUYECKOU IHEPTUEH MOCTYIATEIBHOIO TEMJIOBOTO JIBUKEHUS €€ YaCTHII.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoIy4YeHuE HaHOMAaTEPUAJIOB.

Hemoncmpauyuu.

Mopenu 1BHKEHUS YaCTHL] BEIECTBA.

Mogenb OpOyHOBCKOTO JIBUKEHUS.

Bunieoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddy3ust sxuakocTei.

Mogaens onbita IlTepHa.



[IpuTsrkeHrE MOJIEKYI.

Mogenu KpuCTallsInYeCKUX PELIETOK.

HabGnronenue u rcciieqoBaHue N30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne mpolecca YCTAaHOBIEHUS TEIUIOBOTO PAaBHOBECUS  IIPU
TEIJI000MEHE MEXK Ty TOPSUYEH U XOJIOTHOM BOJIOM.

N3ydeHne H30TEPMUYECKOr0 Tpolecca (PEeKOMEHIOBAHO HCMOJIb30BAHUE
1 poBoit 1aboparopun).

N3ydyeHne n30X0pHOTO MporLecca.

N3yuyenue nzobapHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEpPMOJIMHAMHUYECKON CUCTEMbl. BHellHre U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYCHMS BEJIIMYUH, ONUCBIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoanHamuku. (CamMonpou3BOJibHAs — pellakcalus
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mogens uICAUIBHOINO Ta3a B TEPMOJMHAMHUKE — CHUCTEMA YPaBHECHU:
ypaBHeHHEe MeHnaeneeBa—KianelipoHa U BbBIpaXKEHUE JI1 BHYTPEHHEW SHEPTHM.
YcinoBuss TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHUEHTPAIMs YACTHIL], BBICOKHE
TeMmIeparypsl. BolpaxkeHue 11 BHYTPEHHEN SHEPTUHA OJIHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckue U HECTATUUECKHUE TTPOLECCHI.

OnemeHTapHas paboTa B TepMoArMHaMuKe. Berancienue paboTsl o rpaduxy
npoliecca Ha PV-nuarpamme.

Temonepegaya  Kak  cnoco0  M3MEHEHHsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIUIONPOBOIHOCTD, U3JIyUYCHHE.

KommuectBo TtemnoTel. TeIIOEMKOCTH Teja. YJAenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIIOTa CropaHus
ToruiuBa. Pacuér kommMuecTBa TEIIOTHI mpu Temonepenaye. Ilonarue o0
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKW. BHyTpeHHsss »sHeprus. KosmuectBo
TEIUIOTBI W paboTa Kak Mepbl HU3MEHEHHMS  BHYTpPEHHEH  DJHEpruu
TEPMOJMHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOJMHAMHKH i1 PABHOBECHBIX ITPOLECCOB: 4Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHME TEPMOJMHAMUYECKON CHUCTEMBI IPOXOJUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMMKM JUIsI  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOYKHO MEpeaTh TEIIOTY OT 0ojiee XO0JIO0IHOTO Teja K 0ojee HarpeToMy 0e3
komrieHcanuu (Knaysuyc). HeoGpatumMocTh NpupoIHBIX MIPOLIECCOB.

[Tpuniunsl aecTBus TernoBbix MamuH. KIT/I.



Makcumansnoe 3nauenue KIIJI. [ukn Kapho.

DKOJIOTUYECKHUE aCMEKThl MCIOJIb30BAHMS TEIJIOBBIX JABUrarenei. TermmoBoe
3arpsi3HEHHE OKPYKArOUIEH CpeJibl.

TexHuyeckre yCTpOWCTBA M TEXHOJIOIMYECKHE MPOLIECCHI: XOJOAUIbHUK,
KOHJUITMOHED, JMU3CIbHBIA W KapOIOpPAaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUs «TEIJIOBBIX» OTXOJI0OB C
WCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMsS OMOOPTaHNYECKOTO TOTUTNBA JIJIs
BBIPAOOTKU «TETUIOBOW» U DJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3meHeHnune TemMneparypsl pu aanadaTtnyeckoM pacIlMpEeHUH.

Bo3ayumHoe orauso.

CpaBHEHUE yACIbHBIX TEINIOEMKOCTEN BEUIECTB.

CrniocoObl U3MEHEHMsI BHYTPEHHEW SHEPIUU.

Hccnenosanue aqnabaTHOro nmpouecca.

KoMmnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3mepenne yaenbHOl TEMI0EMKOCTH.

HccnenoBanue npounecca OCThIBaHUS BEILIECTBA.

HccnenoBanne aarnabaTHOro mporiecca.

W3yuyeHue B3aWMOCBSI3U 3HEPTUU MEXMOJIEKYJISIPHOIO B3aUMOJEUCTBUS H
TEMIEPATYPbl KUIICHUS HKUJTKOCTEH.

Tema 3. Acpecammuvie cocmoanun eeuyecmea. Dazogvie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. VcnapeHue W KumneHue. YJeiabHas
TeIJI0Ta MapooOpa3oBaHusI.

HachlienHble M HeHachlllleHHbIe mapbl. KauecTBeHHass 3aBUCUMOCTh
IJIOTHOCTH M JABJIECHUSI HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhI, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT AaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIaKHOCTb.

Tépnoe Teno. Kpucramnmyeckue u amop(ubie Tema. AHA30TPONHS CBOMCTB
KpuctayyioB. [lnmaBienne W Kpuctaimuzanus. YJeJIbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEpOro Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe paciiupeHue XUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JTMHEHHOE
pacupeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUN YacTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOT'O PaCIIMpEHuUst Tell (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEpPTrUn B Pa30BbIX MEPEXOJIAX.

VYpaBHeHUE TEMIOBOTO OanaHca.

[ToBepxHocTHOEe HaTspkeHHe. Koa(ppuuueHT MOBEpXHOCTHOrO HATSHKEHHS.
Kanunnsipasie siBnenus. JlaBieHne noja MCKpUBIEHHON MOBEPXHOCTHIO JKUJIKOCTH.
®opmyiia Jlarutaca.



TexHndeckne yCTpOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHL:  KHUJKHE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHIIEHHBIX TAPOB.

Kunenune. Kunenue mmpu noHM>XEHHOM JIaBJICHUM.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.

Kanumnsipasie sBieHusl.

Moaenvu HEeHBIOTOHOBCKOU JKHIKOCTH.

Cnioco0bl U3MEPEHUS BIIAKHOCTH.

HccnenoBanre HarpeBaHus U MIABICHUS KPUCTAITIMYECKOTO BEIIECTBA.

Buasl nepopmarmii.

HabGmonenne mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepenue yiesibHOM TEIJIOTHI IUIABIICHUS JIbJA.

N3ydyeHne CBOMCTB HACBIILIEHHBIX APOB.

H3mepenne aOCOMIOTHOW BIIaXKHOCTH BO3/AyXa M OILIEHKAa MAacChl MapoB B
MTOMEIICHUH.

N3mepenune ko3 duiieHTa MoBEpXHOCTHOTO HATSKEHUSI.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jiepopmand  pe3suHOBOro obOpasua  oT
MPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoguHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MpOSBICHUS. DJNEKTpUYECKUil 3apsn. J[Ba Buma
ANEKTPUYECKUX 3apsAaoB. I[IpoBOAHMKH, [HUAJIEKTPUKA U MOJYIPOBOJHHKHU.
DneMeHTapHbId SJIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUs BJIEKTPUUYECKOTO
3apsja.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiicTBre Ha dJIEKTPUYECKUE 3apsibl.

Hanpsok€éaHocth  anekTpuueckoro  moisid.  IIpoOGueiii  3apsn.  Jlunum
HaNpsHKEHHOCTH AJIEKTPUUECKOTo ToIsl. OTHOPOAHOE AJIEKTPUUYECKOE TTOJIE.

[ToTeHIMaNbHOCTh 3JEKTPOCTATUUECKOTO MOJis. Pa3HOCTh MOTEHUIMAIIOB H
HanpspkeHne. lloTeHimanbHas sSHeprus 3apsiaa B DJIEKTPOCTATHYECKOM  ITOJIE.
[Torennuman 3nekTpocTaTuyecKkoro noJid. CBsi3b HANPSKEHHOCTH TOJIS U Pa3HOCTH
MOTEHIIUAJIOB I DJIGKTPOCTATUYECKOro TMoJig (Kak OJHOPOJHOTO, TaKk H
HEOHOPOJTHOTO).

[IpuHIMT CYyNEPNO3UIIUN PIEKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apsbkeHHOUM cdeprl. [lone
PaBHOMEPHO 3apsuKEHHOro mo 00bEéMy miapa. Ilosme paBHOMEPHO 3apsKEHHOM



OECKOHEYHOM TUIOCKOCTU. KapTuHBI JMHUI HANpsyKEHHOCTH O3TUX MOJEH U
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/I0B.

JvsnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jwusnextpruueckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapaitennbHOE coequHEHNE KOHAEHCATOPOB. [locaenoBarenbHoe coeTMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsiKEHHOI0 KOHAEHCATopA.

JIBr>KeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM AIIEKTPUUECKOM IOJIE.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS AJIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpoBOAHUKH B JIIEKTPUUYECKOM MOJIE.

DnekTpocTaTuueckas 3amuTa.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTBh JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
MJIACTUH, PACCTOSHUS MEXAY HUMH U JIUDJICKTPUYCCKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO OIS 3apsSKEHHOTO KOHAEHCATOPa.

3apsKa 1 pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
W3JIy4YEHHUs CBETOAMO/IA.

N3ydyeHne npoTekanus TOKa B LIENHU, COJAEPKAIIECH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIMAJIOB (HampsiKeHuUs) npu
MIOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoannwlit 31eKmpuyuecKuili mox.

Cuna Toka. ITocTOSIHHBIN TOK.

YcmoBust CymiecTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. McTouHHMKH
toka. Hanpsikenue U u D]1C.

3akoH OMa U1 y4acTKa LEMu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBHUCUMOCTh COMPOTUBJICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JIUHBI W IUIOMIAAY TNONEPEYHOrO0 CEUCHUS.
VY ienpHOE CONPOTHUBIIEHUE BEILIECTBA.



[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOIHUKOB.
Pacuét pa3BeTBn€HHBIX 3ekTpuueckux neneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.

MOIIHOCTh 3JIEKTPUYECKOTO0 TOKA. TeIuioBasi MOIIHOCTb, BbIIAEISEMAas Ha
pe3ucrope.

OJIC u BHyYTpeHHEE CONpPOTUBIICHHWE HCTOYHMKA TOKa. 3akoH Oma 14
MOJHOM (3aMKHYTOM) JJIEKTPUYECKOM I1enyd. MOIIHOCTh MCTOYHHUKA TOKAa.
KopoTkoe 3ambikaHue.

KoHaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: aMIEPMETD,
BOJIbTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SJHEPTUU.

Hemoncmpauuu.

N3mepeHne cuiibl TOKAa U HANPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKAa OT HANpsDKEHUs A PEe3UCTopa,
JIaMITbl HAKaJIUBaHUS U CBETOAMO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEYEHHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBIIEHHS IPH IOCTOSSHHOM
HaIpPSKEHHUH.

[Ipsimoe uzmepenne IJIC. KopoTkoe 3aMbIkaHUE TaIbBAHUUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

CrniocoObl coeTnHeHns UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

HccnenoBanre CMENIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIIEHUS IPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKAa OT HANpPSOKEHUS IS JIAMIIBI
HaKaJIUBaHUS.

YBenuuenue npejesia usMepeHus ammnepMerpa (BoiabTMETPa).

N3mepenne D/1C 1 BHYTPEHHETO COTPOTUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd J/]C raapBaHM4ECKOro 3JEMEHTA OT BPEMEHH
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CUJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCMMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OnekTpuyeckas MNPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  JIEKTPOHHAs
IPOBOJUMOCTh TBEPJIBIX METAUIOB. 3aBUCUMOCTbH COINPOTHUBIICHHUS METAJJIOB OT
TemriiepaTypbl. CBepXIpOBOAUMOCTbD.

DIEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.



[TomynpOBOTHUKHY. CoOcTBeHHas u npuMecHas IPOBOJIUMOCTh
NOJIyITpOBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBoJHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B JJIEKTPOJIMTAX. DJIEKTPOJUTHYECKAs AUCCOLMALIMS.
Onektponus. 3akoHsl Dapajes 175 AIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIbHBIN
pa3psa. Pa3znuyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Moimnus. [1ma3zma.

TexHuyeckre yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHUE: Tra3opa3psiaHbIe
JaMIIbI, JJIEKTPOHHO-ITy4eBasi TpyOKa, MOIYIMPOBOJHUKOBBIE TMPUOOPHI: THO,
TpaH3uCTOp, (OTOAUOM, CBETONUOJ, TallbBaHWKA, padUHUPOBAHWE MEJH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHAST MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTh COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsbl nekTponn3a Papanes.

W ckpoBoii pa3psia U NPOBOJAUMOCTb BO3AyXA.

CpaBHEHUE TPOBOAUMOCTH METAJIJIOB U MOJIYTIPOBOJHUKOB.

ODHOCTOPOHHSSI TPOBOJIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Habnronenue 251eKkTposun3a.

W3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

HccnmenoBanne  3aBUCUMOCTHM  CONPOTHBIIEHUS  TEPMOPE3ZUCTOpPA  OT
TEeMIEpPaTyphI.

CHsiTHe BONBT-aMIIEPHON XaPAKTEPUCTUKH TUOJA.

Pu3nyecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEJIUYUH C UCIIOIB30BaHUEM aHAJIOTOBBIX
U HU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAATUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIEC MOTPEITHOCTA U3MEPEHUM (PU3NYECKUX BEIHUHMH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
bu3nYecKuX BEIWYHMH, TMPOBEpPKA MPEHJIOKEHHBIX THUMOTe3 (BbIOOp u3 pador,
OMHMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYCHMYECKUUA  HAKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayOnénHoro ypoBHs B 10  knmacce
OCYIIECTBIISIETCA C YYETOM COAEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHHU.

Mescnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO006 HAYUHO20
nO3HaHuA: SBICHUE, HAy4HbId (aKT, rumotesa, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOMIOJEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, HW3MEPECHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, I poBast 1adbopaTopus.

Mamemamuxka: peuieHre CcUCTeMbl ypaBHeHUH. JlunelHas ¢yHKuMs,
napabona, runep6osua, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QPyHKIUU:



CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTophsl 1 X MPOEKIIMU HA OCH KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonozua: mexannueckoe NBUXKEHUE B KUBOU mpupone, nuddysus, ocMoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAlOUIEH Cpelbl,
yTHWIM3alus OHMOOPraHMYECKOro TOIUIMBA It  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUH, MIOBEPXHOCTHOE HATSHKEHUE U KANIMJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHUE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJSIpHAs Macca, IMOJIYyYeHUE HAHOMAaTepUalioB, TEIIOBbIC
CBOMCTBA TBEPABIX TN, KUIKOCTEU U Ta3oB, XKUAKUE KPUCTAIUIbI, FJIEKTPUUECKUE
CBOMCTBa METAJIJIOB, DJIEKTPOJIUTHUYECKAS TUCCOLMAIINUS, TaTbBAHUKA, JICKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozus: npeodbpa3oBaHUE JBUXKEHUU C HCIOJIB30BAHUEM MEXaHU3MOB,
YYET CYXOro M IKUJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLIHH
(KpOHIITEHH, peméTyarble KOHCTPYKIIMHU), MCIIOJIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JIpYrue), JBUTATENIb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, OBITOBOW XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJIYYECHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM WYHKCIIE€ HAaHOMATEpHAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
ra3opasps/iHble JaMIIbl, TOJYIIPOBOAHUKOBBIE MPUOOPHI, FaTbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noJe.

B3anmonencTBre TOCTOAHHBIX MArHUTOB MW NPOBOJAHUKOB C  TOKOM.
MarnutHoe mnose. Bexkrop marHuTHOM wuWHAYKOMH. [IpuHIMND cyneprno3uuuu
MArHUTHBIX TOJIeH. JIMHUM MarHUTHOM MHIIYKIWH.

MarnuTHoe 1oJie MPOBOJAHUKA C TOKOM (IPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuiia Jlopenua, €€ HanpaBiieHUE U MOJYJIb. JIBUKEHUE 3aPSKEHHON YaCTULIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. Padota cuisl Jlopenna.

MarnuTHoe 1nosne B Bemectse. PeppOMarHeTUKy, rapa- U IMaMarHeTUKHU.

TexHndeckrue yCTpOMCTBA M TEXHOJOTHMYECKUE ITPOLECCHl: NPUMEHEHHUE

MTOCTOSIHHBIX MarHuTOB, AJIEKTPOMAarHUTOB, TEeCTep-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOH, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

Kaptuna  nuHWMA  WMHAYKOMM  MarHATHOTO  IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT0 TTOCTOSIHHBIX MArHUTOB.

KaprtrnHa TMHUI MarHUTHOW WHIYKIIUY TOJIS JNIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOT'O IPOBOJIHHUKA, KATYIIKH C TOKOM.

B3aumopneiicTBuE I1BYX IPOBOJHUKOB C TOKOM.



Cuna Amnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

HaOmroienne nBuXeHus mydykKa 3JICKTPOHOB B MArHUTHOM I1OJIE.

[TpuHIMT NENUCTBUS 3IEKTPOU3MEPUTEIBHOTO npubdopa
MarHUTO3IEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMUKym.

HccnenoBanre MarHuTHOTO MOJISL IOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeMCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yyeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Onpenenenne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKyu.

SIBiieHUE DJIEKTPOMAarHUTHOW MHAyKUMH. IlOTOK BeKkTOpa MarHUTHOMN
uHaykiuu. OJIC wmHAaykuuu. 3aKOH AIEKTPOMarHuTHOM uHAaykuuun Papanes.
Buxpeoe anekrpuueckoe mnosie. Toku Pyko.

OJC uHAYKUMHA B NPOBOJHUKE, ABUKYIIEMCS B OJHOPOJIHOM MArHHUTHOM
ToJje.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymka WHIYKTUBHOCTM B LENM IMOCTOSHHOTO TOKAa.
Asnenue camonHaykuuu. IJ[C caMOMHIYKIIMH.

DHEPrusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHUYeCKre YCTPOMCTBA U TEXHOJOTMYECKUE MPOLECChl: WHIYKIIMOHHAS
Me€4Yb, COJICHOM/I, 3aIlUTa OT JICKTPU3ALMU TEJ NIPU ABUKECHUUA B MArHUTHOM T10JI€
3emuu.

Hemoncmpayuu.

HaGmronenue siBiaeHUs 2JIEKTPOMAarHUTHOW MHIYKIIHH.

UccnenoBanne 3aBucumoctd IDJIC HMHAYKUUH OT CKOPOCTU HU3MEHEHUS
MAarHUTHOT'O MOTOKA.

[IpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBiieHME CAaMOMHTYKIIWH.

HccnenoBanne 3aBucumoctd J/1C caMOMHIYKIMU OT CKOPOCTHM M3MEHEHUS
CHUJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomeol, npaKmuKym.

HccnenoBanue SBJIEHUS 3JIEKTPOMAarHUTHON MHIYKIIWH.

Onpenenenne MHAYKIUU BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIHH.

COopka MoJIeTu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3znen 5. KoJsieOanus ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

KonebarensHast cucrema. CBOOOIHBIE KOJICOAHUS.



["apmMonunyeckue konedOaHus. KuHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepreTHuecKoe ONMHUCAHKUE (3aKOH COXPAHEHMsI MEXaHU4eCcKoi sHepruu). BoiBoj
JUHAMUAYECKOT0 OMUCAaHUs FApPMOHMYECKUX KOJIeOaHUM U3 UX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Amimtyna u ¢aza xonebanuil. CBsi3p aMIUTUTYJIbl KOJ€OaHUN HMCXOJHOM
BEJIMUYMHBI C aMIUIUTYyAaMH KoJIeOaHU €€ CKOPOCTU U YCKOPEHHUSL.

[lepmon m dacrora koneOanwii. Ilepwon Manmbix CBOOOAHBIX KOJEOAHMIA
MaTeMaTHYecKoro MasiTHuKa. Ilepros CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasITHHKA.

[TonsiTue o 3aryxatomux KoneOanusx. BeiHy)aeHHbIe KoeOaHus. Pe3onaHc.
PesonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJA PE30HAHCHOM KPHUBOM.
ABTOKOJIE0aHUS.

TexHUuecKue yCTPONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHhl,
Kauesu, My3bIKalbHble MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0e0aTeIbHOTO ABUKCHUS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KoJieOaHUM rpy3a Ha HUTH OT
aAMIUTUTY JIbI.

HccnenoBanue 3aTyxaromux KojieOaHUi U 3aBUCUMOCTH NEepHO/ia CBOOOIHBIX
KOJICOAHHI OT COTPOTUBIICHHUS.

HccnenoBanne kojeOGaHWW Tpy3a HA MACCHBHOM TMPYXHWHE C IEIBIO
(bopMHpoBaHUs NMPEACTABICHUN 00 UACAIbHON MOJIENN PYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU NPU KOJIeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanre BIHYXACHHBIX KOJIEOaHUM.

HaGmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3mepenne mnepuoga CBOOOJHBIX KOJEOAHUN HUTSHOTO U TPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JBM)KEHUS TeJa B X0/I€ KoJIeOaHU Ha ypyrom mojBece.

N3yuyeHue ABUKEHUS HUTAHOTO MasiTHUKA.

[TpeobpazoBanue 3HEPTUH B MIPY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOIIUX KOJIEOAHHMA.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

Tema 2. dnexkmpomazHumnsle Konebanus.

KonebarenpHbiit kOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJeOaHUS B
ujealbHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYbI
3apsija KOHAEHcAaTopa ¢ aMIUIMTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UACAIBHOM KOJIEOaTEIIbHOM KOHTYE.

3aTyxaroniue AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbie
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbIii TOK. MOIIHOCTH MEPEMEHHOIO TOKAa. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W HANpsDKEHHsS TpU pa3iuuHON (Qopme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.



CuHyconanbHbIi NEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LI€NIM CHUHYCOUJAIBHOTO MEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpspKeHui.

WneanpHplii  Tpanchopmartop. IlpousBonacTBo, mepemadya M noTpebrieHHe
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AIIEKTposHepruu. Kyinbrypa
VCITI0JIB30BAHUS JIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHndeckne yCTpOMCTBA U TEXHOJOTHUYECKHUE IPOLECCHL: AIEKTPUUECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepeiay.

Jemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJICOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTop He3aTyXaroIKX 3JEKTPOMAarHUTHBIX KOJIeOaHU.

Mopenp 2JIeKTPOMarHuTHOTO TE€HEPaTopA.

BhIHy K eHHbIE CUHYCOMIaIbHbIE KOJICOaHMSL.

Pe3ucTop, karymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOTO
TOKaA.

Pe3oHaHc mpu MOCIENOBAaTEIbHOM COEIMHEHHH pPE3UCTOpa, KaTYyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

VYcTpoilcTBO U pUHLIUI IEUCTBUS TpaHcPopmaTopa.

Monens TUHUM 3JEKTponepe1adn.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, nPpAKMuUKym.

N3yuenne Tpanchopmaropa.

HccnenoBanre NEPEMEHHOIO TOKa 4Yepe3 IOCIEN0BATENbHO COCIUHEHHBIE
KOHJICHCATOp, KaTyIIKy W PE3UCTOP.

HabmroieHue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpOMAZHUNHbIE GOJIHDL.

MexaHudeckue BOJHBI, YCIOBUS HX pacnpocTpaHeHus. Ilonepeunble u
pOJ0JIbHBIE BOJHBL. llepuoa, cKkoOpocTh pacnpocTpaHEHUsT M JJMHA BOJIHBIL
CBolicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HUE, MpeloMJieHue, HHTepdepeHuus u
U pakuus.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPY>KaIOIIEH CPEIbl.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalMsi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaX€HUE,  MPEJIOMIICHUE,
noJispu3anusi, uHTepdepeHuns u qudpakims.

[[xana 35eKTpOMarHUTHHIX BOJH. [IprMeHeHne 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBS3H U TeNeBUACHUA. Paguonokanus.



DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckrue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenegon, CBY-neus,
yJIbTPa3ByKOBasl JUArHOCTUKA B TEXHUKE U MEIHIIMHE.

Hemoncmpayuu.

OOpa3oBaHue U pacCpPOCTPAHEHUE MOMEPEUYHBIX U MPOIO0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

HaGmnronenune orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKUX BOJIH.

Habmionenue narepdepeHnnu u nudpakiny MEXaHUYECKUX BOJH.

AKyCTUYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGniogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM U
4acTOTOM KOJIeOaHUN.

HccnenoBanve  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)keHUe,
npeoMIIEHUE, Mospu3anus, AMppakums, tHTEpPepeHus.

OOHapy>xeHue HHPPaKpacHOro U yJIbTPaPHOIETOBOIO U3ITYUCHHII.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE PACTIPOCTPAHEHUE CBETA B OJHOPOAHOU cpexe. JIyd cBera.
TodeuHbIld HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHus cBeTa. [locTpoeHue n3o0paxxeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

ITpenomiienue cBeTa. 3aKOHBI ITPENTOMIIEHUS cBeTa. AOCONIIOTHBIN IIOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTesb npenoMiieHus. [[ocToSHCTBO 4acTOTHI
CBE€TAa W COOTHOLICHHWE JUIMH BOJH IPHU IEPEX0J€ MOHOXPOMATHYECKOIO CBETa
4yepes3 IPaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B npusme. Jucnepcusi cBera. COXHBIM cocTaB O€I0TO CBETA.
IBer.

[lonmHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbI yroa MmojJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBarome JuH3bL. ToHkas muH3a. DoOKycHOE
paccTosiHME M ONTHYeCKas Cuila TOHKOW JIMH3bL. 3aBUCHUMOCTH (DPOKYCHOTO
pPacCTOSIHUSI TOHKOW c(epuyecKoil JIMH3bI OT €€ T€OMETPUU M OTHOCHTEIIBHOIO
ITOKA3aTeNs MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

Xon Jyya, NpOWENIIErO JIMH3Y NOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOMN
ontuueckor ocu. IlocTpoeHune wu300pakeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMparoLMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Paspemaromas cnocoOHocTh. [1a3 kak ontuueckas
CUCTEMA.



[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. HuTepdepeniuus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTep(hEpEHIIMOHHOU
KapTHHE OT JBYX KOTEpPEHTHBIX HWCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. [udpakunonHas pemeéTka. YCIoBUE HaOIIOIEHUS
IJIABHBIX ~MAaKCHMyMOB IIpM  MAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIHMOHHBIM amnmnapar, NpOCBETIECHUE
OINTHKH, BOJIOKOHHAsI ONTUKA, AU(PPAKIIUOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre NpesioMIICHUs CBETA.

HaGrogenune noaHoro BHyTPEHHETO oTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaJUIEIbHYIO
IUTACTHHY U IPU3MY .

HccnenoBanre CBOMCTB H300paXKeHUH B JTMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Habmionenue narepdepeHnnn ceera.

HaGmnronenue BETOB TOHKHUX IMJIEHOK.

HaOmronenune audpakiuu cBera.

N3yuenue nuppakiinoOHHON pEeETKY.

Hab6mronenune nudpakilmoOHHOTO CIIEKTPA.

HabGnronenue nucnepcuu cBera.

HabGmronenue nonsipu3aiyy cBeTa.

[IpuMeHeHue MOISIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuUKym.

M3mepeHne rnokasaTessi NpeaoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pPUMEPE KUJIKHUX JTUH3).

N3mepenne pOKyCHOTO pacCTOSIHUS pacCEeUBAIOLIUX JIMH3.

[Tonmyyenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3epKajia U JUH3bI.

[Tonyuyenue n300pakeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpGEPEHIINN U TOISPU3AIUHN CBETA.

N3yuyeHue nossipu3alyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUANIEKTPHUKA.

N3yuyenue nHTEpPEpEeHIINH JTa3€PHOTO U3TYUYECHHSI HA IBYX ILETISAX.

HaOGmronenue nucnepcum.

HabGmonenue u uccnenoBanue 1MPpakmOHHOTO CIIEKTpA.

N3mepeHne JMHbI CBETOBOW BOJIHBI.



[TonydeHnue criekTpa U3JIy4eHHUs CBETOJMOAA MPHU MOMOIIU AUPPAKIIMOHHOM
PELIETKY.

Pa3nen 6. OcHOBBI CIeHAJIbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuipl  TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynaTel
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. l[IpeoOpazoBanusi  Jlopenna.
VYcnoBue mnpuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIICHUE JUTUHBI.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl ¢ SHEPrued U UMIYJIHCOM PEISITUBUCTCKON YACTUIIBI. DHEPrus
MOKOS.

TexHuyecke YCTpOMCTBA M TEXHOJOTHMUYECKHE MPOIECCHl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIHU 3apSHKEHHBIX YACTHIL.

YueHuueckuit SKCIEPUMEHT, J1a00paTOpHbIE pabOThI, MPAKTUKYM.

OnpeneneHue HUMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX  dYacTull (1o
dboTorpadgusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyanusm.

PaBHOBecHOE TemIOBOE M3IydYeHHUE (U3IydeHHE aOCOJIOTHO YE€pPHOIro Teja).
3akoH cmemienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIHC (POTOHA.

dotorpdext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHue
OitnmreitHa ayist potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B 4YacCTHOCTH, JaBJICHHME CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0 U aOCOJIOTHO OTpakarollyro moBepxHOCcTh). OmbiTel [I. H.
JleOenena.

BomnnoBbie cBolicTBa yactull. Bomusl ne bpoins. nuHa BoiHbl ne bpoiiis u
pasMepbl 00JacTH JIOKaIM3alMW JBIKyIIecss dactunbl. KopmyckynspHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka n3meperuii B Mukpomupe. COOTHOIICHUSI HEOMPEIeIEHHOCTEH
I'eitzenbepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE HPOLECCHI: CIIEKTPOMETD,
(doTo31eMEHT, (HOTONATUYMK, TYHHEIBHBII MHUKpPOCKOI, COJIHEYHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.

®dotor(PpdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3aKk0HOB BHEHTHETO PoTodPdeKTa.

UccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nabopamopusie padbomaol, PAKMUKYM.

Uccnenosanue poropesucropa.



N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus horodddexra.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO/T OT HAMPSIAKECHHUS.
Tema 2. Quzuka amoma.

OnpITEl O KCCIEIOBAHMIO CTPOEHUsl aroMa. IlnaHerapHas Mozenp aromMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomieHre GOTOHOB MpU MEPEXOE aToMa
C OJJHOTO YPOBHSI JHEPIUU HA IPYTrOM.

Buapl ciektpoB. CIIeKTp YpOBHEU 3HEPTrUun aTOMa BOJOPO/A.

CrioHTaHHOE U BBIHYXJAEHHOE U3JIydeHHue cBeTa. Jlasep.

TexHn4eckre yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mogens onbita Pezepdopaa.

HaOmronenue TMHe4aThIX CIIEKTPOB.

YCTpOUCTBO U IECUCTBUE CYETUMKA MOHUZUPYIOIIUX YACTHLL.

Ornpenenenue JUIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HabGmronenue nuHeiyaToro cuekTpa.

HccnenoBanne cnekTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOAA U U3MEPEHHUE
nocTossHHOK Puyibepra.

Tema 3. Du3uxka amomHoz0 A0pa u INEMEHMAPHBIX YACHUY.

Hyxknonnas monens sanpa I'eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
qucio saapa. M30Tonsl.

PanunoaktuBHOCTh. Aubda-pacnaj. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacmaja. PaamoakTHBHBIE HW30TONBI B IPUPOJE.
CBoiICTBa HMOHU3UPYIOLIETO H3Iy4YCHHs. BiusHUE pagMOaKTUBHOCTH Ha >KUBBIE
opranu3Msbl. EcrectBeHHbli poH nznmydenus. Jlozumerpusi.

DHeprusi CBsI3M HYKJIOHOB B sifjpe. S nepubie cuibl. [ledexT macchl sapa.

Anepubie peaknuu. [denenne u cuntes sjaep. Anepusie peaktopsl. [Ipodiemsl
YVIPaBIEMOr0 TEPMOSIIEPHOTO CHUHTE3a. ODKOJIOTMYECKUE aCMHEeKThl Pa3BUTHUSA
AJIEPHON DHEPTETUKH.

Mertobl perucTpauy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHJaMEHTaIbHbIE B3aUMOJCUCTBUSA. bapuoOHBI, ME30HBI W JICNITOHBI.
IIpencraBnenne o CrangaptHoi Moaenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHoOW Mojenu. TéMmHas marepuss U TEMHaA
SHEPrus.

EauHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHn4ecKkne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: TO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSAEPHBIA peakTop, aToMHas OomoOa,
MarHuTHO-PE30HaHCHAas ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnwie padomul, npaKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).



HccnenoBanue paguoakTUBHOTO (hOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3ydenue noraomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M ACTPO(PU3MKH.

Oranbl pa3BUTHS acTpoHOMUU. [IpruKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHNE
acTpoHoMuu. [IpUMEeHMMOCTh 3aKOHOB (U3UKH JUIsi OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Meroasl aCTpOHOMHYECKUX HcclieoBaHuil. COBpPEMEHHBIE ONTUYECKHE
TEJIECKOTIBI, PAJAOTEIIECKOIBI, BHEATMOC(EPHAS] ACTPOHOMHS.

Bun 3Bé3maoro nHeba. Co3Be3ausi, SpKHAE 3BE3NBI, IUIAHETHI, MX BHIMMOC
JIBH>KCHUE.

Conneynas cucrema.

Comnuue. ConHeunasi akTUBHOCTb. McTouHuk sHeprun ConHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIEC XapaKTEPUCTUKHU. J(narpaMma «CeKTpajIbHbIN KJIacc —
CBETHUMOCTB». 3BE3MBl TJIABHOM IOCIEIO0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOW NOCIENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonuu CoyHIa U
3BE3]1. DTaIbI )KU3HU 3BE3I.

Mineunbiii Ilyte — nHama ['anaktuka. Ilonoxkenue u aBwxkeHue CosiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ia. Paszberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydEeHHE.

MacimtabHas ctpykrypa Beenennoit. MertaraiakTuka.

Hepemiénnplie mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navniooenus.

HaGmronenust 3B€3qH0r0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs1 ONpeeNICHUs MOJ0XKEHNs HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJylIapusi U sIpKue
3BE3MBI.

HaGmonenuss B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEW U 3BE3IHBIX
CKOILICHUMN.

Du3uyecKuil MPAKTUKYM.

Cnoco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIB30BAaHUEM AHAJIOTOBBIX
U IUGPOBBIX UBMEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (U3NYECKUX BEIIMYUH.
OueHka rpaHuil OrPENTHOCTEH.

[IpoBeneHHEe  KOCBEHHBIX HW3MEPEHUH, MCCIEAOBAaHWUA  3aBUCHUMOCTEU
(u3MYEeCKUX BEIUYMH, NPOBEPKA MNPEMIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszienax «YUYEHUYECKUHA  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

Oo6o01maroiee NOBTOPEHUE.

OO60011eHne U cucTeMaTu3alus CoJiep KaHus pa3zenoB Kypca «MexaHukay,
«MonexynsipHast pu3UKa U TEPMOJUHAMUKAY, «IJIEKTpoauHaMuKay, «Konebanus



U BOJIHB, «OCHOBBI CIEHHAIBHON TEOPUM OTHOCUTENbHOCTHY, «KBaHTOBas
busnKa», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZHKIY.

Ponpr ¢u3uku W acTpOHOMUHM B SKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax NesTeIbHOCTH YeJIOBeKa, POiib U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAay4YHOU KapTUHE MHpPA, 3HAUCHHE ONUCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (PyHKIuit
bu3ndeckoil Teopuu, poiib GU3NIECKON TEOprr B (POPMUPOBAHUU MPEACTABICHHIMI
0 (¢u3NUeCKOW KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTABICHUN O PUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayOnénHoro ypoBHs B 11 knacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTUuKH, OUOJIOTUM, XUMHH, Teorpaduu U TEXHOJIOTHUHU.

Mescnpeomemmnoie nonaAmMuUA, C6A3AHHbBIE C USYUEHUEM MEMO0068 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumotesa, ¢u3MUecKkas BeIUYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENIHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I poBas 1adbopartopusi.

Mamemamuka: pEWICHUE CUCTEMbl YyPaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX IPOEKIMH HAa OCH KOOPIMHAT, CIOKEHHE BEKTOPOB.
[TpousBognbie snemeHTapHBIX (pyHKumid. [IpuzHakum moaO00MS TPEYTOJBHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

Bbuonozua: >nekrpuyeckue SBIEHUS B JKUBOM MpUpOJE, KojieOaTelbHbIE
JBWKEHHUSI B IKHUBOM MPHUPOJIC, DKOJOTMYECKUE PHUCKU TIPA IPOU3BOACTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HCHHE  OKPYKAKOWIEH  CpEmbl,
yABTPa3BYKOBasg JUArHOCTUKA B MEIUIMHE, OINTHUYECKUE SBJICHUS B IKHUBOU
MIPUPOJIE.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaus.

T'eocpaghusa: wmarHuTHblE MONIOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX Y1,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoABUraTeNb SKoOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAsS Ieyb,
JMHUN 3JIEKTpOIEepenay, 3JIEKTPOABUraTeb, paaap, paaAuoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, yiabTpa3ByKOBas JMArHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIlyTHUKOBBIE
IIPUEMHUKH, SJI€PHAst SJHEPTeTUKA U IKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHSL.
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®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHBI

JIMUHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHMS YyueOHoro mpeamera «Dusnkay
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsl pyKOBOJCTBOBATHCSA
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OTIBITA W OTIBITA JESITEILHOCTH B IMPOIIECCE PeaM3allii OCHOBHBIX HaIpaBICHUI
BOCITUTATEIHHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

rpaIaHCKOr0 BOCIIUTAHUS:

e copMUPOBAaHHOCTh TPAKMTAHCKOW  TO3UIMU  OOyYaroImerocs  Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA;

e TMPUHATHC TPAJUIIMOHHBIX OOIIECYCIIOBEUSCKUX T'yMAaHUCTUYCCKUX U
JEMOKPaTHYECKUX [ICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX TPAXKIAAHCKOTO
oOlecTBa, Yy4yacTBOBaTb B CaMOYINpaBIE€HUH B  0Opa3oBaTEIbHOM
OpraHu3alluu;

e YMEHHE B3aMMOJCHCTBOBATH C  COIMAJIBHBIMH  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIMSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOM JACATEIHHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e chOpMUPOBAHHOCTH POCCHICKOM rpaxJaHCKOMU UJICHTUYHOCTH,
MaTPUOTHU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJapPCTBEHHBIM CHMBOJIAM, JTOCTH)KCHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHNUS,

e CIIOCOOHOCTH OIEHMBATH CUTYAllUIO U MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM
YHCJIC B IEATEILHOCTH YUEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTONYMBOIO Oy TyIIEro.

ICTETHYECKOr0 BOCTIUTAHUS:

e DOCTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas OCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAyKe.
TPYA0OBOI0 BOCTIMTAHMS:

e HHTEpEC K pa3audHbIM cepaM MpodecCHOHATBHON ASATEIHPHOCTH, B TOM
Yuclie CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBepIIaTh
OCO3HAHHBINA BRIOOP OyayIIel npodeccun U peain30BbIBaTh COOCTBEHHbBIE
’KU3HEHHbIC TUTAHbL;

e TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHI0 W CaMOOOpa30BaHUIO B
o0nacTi (GU3HKHU HA TPOTSHKEHUU BCEH KU3HH.



IKOJOIrH4€CKOr0o BOCMMTAaHUA:

c(hOpPMUPOBAHHOCTH IKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHUE TII00aTHLHOTO
XapakTepa dKOJOTHIECKUX PoOieM;

TUTAaHWPOBAaHWE W OCYIIECTBJIICHHWE ICWCTBHI B OKpY)KaloIIeld cpene Ha
OCHOBE 3HAHUS IIeJIel yCTONYMBOTO Pa3BUTHUS YEJIOBCUCCTRA,;

pacIIMpEeHUe OMbITa JEATEIHLHOCTH SKOJOTUYECKOW HANpPAaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3HMKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAYyYHOU JMAESITEIHbHOCTH, TOTOBHOCTh B IpOIIECCE
M3y4YeHHUs (PU3MKK OCYIIECTBIISITh TMPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEATEeNIbHOCTh UHAUBUIYATIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OpMyNIHpOBaTH M aKTyalIM3upoBaTh MpoOJeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN ACSITEIbHOCTH, 3aJlaBaTh NapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

BBIBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEUUSI B PacCMaTpPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaThIBaTh IUIAH PEUICHHS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS
MaTepHalbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBaTh COOTBETCTBUE
pE3yNbTaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEICTBUI IEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIIJIEHUE TP PEIICHUH KM3HEHHBIX MTPOOJIEM.

Ba3oBble ncciienoBarejbcKkye 1eMCTBUA.

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOAAMHU
(bu3UYeCKOi HAyKH;

BIIQZICTh ~ HaBBIKAMU  Y4EOHO-WCCIEAOBATENLCKOM W MPOEKTHOU
NEATEbHOCTU B 00JIaCTH (PU3HKU, CHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TOMCKY METOJIOB peIIeHHUs 3ajad  (PU3UUECKOTo
COJIep>KaHMsl, MPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJIQJICTh BUJAMHU JACSATEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETAIlUU, MPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX
CUTyallMsIX, B TOM YHCII€ MPU CO3JIaHUU Y4YEOHBIX MPOEKTOB B 00JACTH
(1)56370:97 8

BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3WpoOBaTh 3ajaauvy,
BBIJIBUTATh TUNOTE3y €€ pelieHus, HaXOAUTh apryMEHThl IS



JI0KA3aTeIhCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTECPUU
pEIICHMS;

aHAMM3UPOBATh TIOJYYCHHBIC B XOJIC€ PEIICHHWS 3a]add pPe3yJIbTaThl,
KPUTHYECKU OIICHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
JESTEIHHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATH TPUOOPETEHHBIN OTIBIT;
YyMETh TIEPEHOCUTh 3HAHHMS 1O (U3NKE B TPAKTHYECKYIO O0O0JIacCTh
KU3HEICATCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;
BBIJIBUTATh HOBBIC UJICH, TTPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,
CTaBUTb MTPOOJIEMBI U 33/1a4H, JIOITYCKAIOIINE aJIbTePHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanueii:

BJa/IETh HaBbIKAMHU NOJyuYeHUs MH(poOpMauuu (PU3MUECKOTO COJEp:KaHus
U3 UCTOYHHMKOB Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATH IOUCK,
aHaJln3, CHCTEMAaTU3allMI0 M MHTEPIpPETAlNi0 MHPOPMALMU pa3iIHYHbIX
BUJIOB U (hOpM IpeICTaBICHUS;

OLIEHHBATh JOCTOBEPHOCTHh HH(POpPMAIIHH;

UCIIONBb30BaTh CpeACcTBa HH(DOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHHMH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEeHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MACHOCTH, TUTHEHBI, PECYypCOCOEpEKEHHUs, IMPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOW O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PA3NMUHBIX (popMarax c
yu4éTOM Ha3zHadeHMs WHQPOpMalMu U 1E€JIEBOM ayAUTOPUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyAIU3ALUH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE IeHCTBHSA:

OCYIIECTBJIATh OOIIEHWE Ha ypokax (U3UKA U BO BHE-YPOUHOMU
NEATEIbHOCTH;

pacrno3HaBaTh NPEINOCHUIKM KOH(DIUKTHBIX CHUTyalldii W CMsr4arh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh WU  MCIOJB30BATh  MPEUMYIIECTBA  KOMAaHAHOM U
UHAUBUIYATbHON pabOThI;

BBIOMpaTh TEMATHUKy W METOJbI COBMECTHBIX ACHCTBHH C y4E€TOM OOIINX
MHTEPECOB U BO3MOKHOCTEN KaKJI0T'0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBaTH U
KOODAUHUPOBATh JEUCTBUSA II0 €€ JOCTHXKEHHUIO: COCTABJIATH ILJIAH
NEUCTBUM, pacnpeiesiTh POJId ¢ YYETOM MHEHUN YYaCTHUKOB, 00CY X AATh
pe3yJIbTaThl COBMECTHON PabOTHI;



OLICHMBATh KA4e€CTBO CBOETO BKJIAJa M KAXKJOr0 y4aCTHUKA KOMAaHIbI B
o0 pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

[peuiaratb HOBBIE MPOEKTHI, OLICHWBATH HJAEU C IO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISATh MO3UTHBHOE CTPATETMUYECKOE NOBEJCHHUE B Pa3IMYHBIX
CUTyalusiX, IMpOSABIATH  TBOPYECTBO U  BOOOpakeHHE,  OBITh
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE TeiicTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO ~ OCYUIECTBIIATh  MO3HABATEIBHYIO JESTEIBHOCTh B
o0nmacti (U3MKK W aCTPOHOMHH, BBISBISTH MPOOJIEMBI, CTaBUTh U
dhopmynrpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENTFHO COCTAaBJIATH IUIAH PEIICHUS PACUETHBIX M Ka4€CTBEHHBIX
3a7a4, TUTaH BBIMOJTHEHHUS MPAKTHYECKOH pabOThI ¢ YU4ETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OIIEHKY HOBBIM CUTYallUsM;

pacliMpATh paMKH  ydyeOHOTO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEIIOYTCHUM;

JieNnaTh OCO3HAHHBIM BBIOOp, apPTYMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHMBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO 3PYIULIUU B 001acCTH
(GU3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pPa30BAaTEIbHBIA U KYJIBTYPHBIN
YPOBEHB.

CaMOKOHTpOJH), 3MOHI/IOH3JIbeIﬁ HHTCIJICKT.

JaBaTh OLICHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIAJeTh HaBBIKAMHU I[I03HABATEJIbHOM pediiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX AECUCTBUH U MBICIUTEIIBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

HCIIOJB30BaTh NpUEMBI pediIeKCHHM IS OLCHKH CHTYaIluu, BBIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIKEHHUIO;

MPUHUMATh MOTHUBBI U ApPryMEHTHI JPYTUX IPU aHAIU3E PE3YJIbTATOB
JIEATCIBbHOCTH,

MPUHUMATh ce0s, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U ApPryMEHTHI JIPYTMX IPU AHAIU3E PE3YJIbTATOB
JIEATCIBbHOCTH;

MpU3HaBaTh CBOE MPABO M MPABO JAPYTUX HA OLMIUOKH.

B mporecce MOCTHX)EHUS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS IMPOTPAMMBI I10
dbuzuke JUII  ypPOBHS CpeIHEro oOmero ooOpa3oBaHus y OOydYarouIuxcs



COBEPIIICHCTBYETCS OMOIIMOHAIILHBII WHTEJICKT, MIPEAMOJIar Ao A
c(hOpMHUPOBAHHOCTD:

e CaMOCO3HaHHWA,  BKIIOYAIOMIETO  CIIOCOOHOCTH  TMOHMMATh  CBOE
AMOIIMOHAJILHOE COCTOSIHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ce0e;

e CaMOPETYJIMPOBAHMUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIECHUE, CIOCOOHOCTh AJANTHPOBATHCS K
OMOITMOHAILHBIM HM3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEH CTPEMIIEHUE K TOCTHKEHHUIO LIEJIH
U yCIleXy, ONITUMHU3M, WHUIIUATHBHOCTh, YMEHHUE JCHCTBOBATh, HCXOS U3
CBOMX BO3MOYXHOCTEH;

e OMIATHH, BKJIIOYAIOIMICH CIOCOOHOCTh TMOHUMAaTh AMOIMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTBIBaTh €r0 MpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHIO M COINEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTH  BBICTPAMBATh
OTHOUIIEHUSI C JPYTUMHU JIOJIbMH, 3a00THUTHCS, MPOSIBISATH HUHTEpPEC H
paspemnarb KOHQIUKTHI.

MHNPEIMETHBIE PE3YJIBTATHBI
K konmy oOyuenuss B 10 knacce mpelMeTHbIE pPE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIA:

IIOHUMAThb  POJIb GU3UKM B DKOHOMHYECKOM,  TEXHOJOTHYECKOH,
IKOJIOTUYECKOM, COIMAIbHOW M ITHUYECKOW cdepax AEsITeTbHOCTH YEIOBEKa,
poiib U MecTo (UMK B COBPEMEHHOW HAyYHOW KapTWHE MHpA, 3HAYCHUE
OMHCATENIbHON, CHUCTEeMATH3UPYIOIICH, OOBSICHUTEIIBHOW M MPOTHOCTUYECKOMN
GyHKUMNA (PU3NYECKON TEOpUM — MEXAHHKH, MOJIEKYJSpHOU (QU3UKU H
TEPMOJUHAMUKH, POJIb GU3UYECKON TeOpUH B (DOPMUPOBAHUM MPEICTABICHUN
0 u3nyecKkol KapTUHE MUPAa;

paziuyath YCJIOBHS MPUMEHUMOCTH MoOAeNe (U3NYECKUX TeJl W IPOIIECCOB
(sB7eHMIT): WHepUUadbHAs CcUCTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEIO,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE [IBI)KEHHME, CBOOOJHOE IIaJIcHUE,
aOcoyroTHO ympyras jaedopmaiis, aOCOTIOTHO YIPyroe ©  aOCOJIOTHO
HEYIpYyroe€ CTOJIKHOBEHUS, MOJEIM rasza, JKHAKOCTH U  TBEPAOIO
(KpUCTaJUIMYECKOI0) TeJa, WACAIbHBIA Ta3, TOYEUHBIA 3apsij, OJHOPOIHOE
AIIEKTPUUYECKOE TOJIE;

paznuuath ycioBUSL (TpaHUIlbl, OOJACTU) NPUMEHUMOCTH (PUIMUECKUX
3aKOHOB, TOHUMATh BCEOOIIMI XapakTep (QyHIaAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYCHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBATh U OOBACHATH MEXaHUUECKHE MPOIECCHI U SIBJICHUS, UCTIOb3YS
OCHOBHBIE TIOJIOKEHHS ¥ 3aKOHBI MEXaHUKH (OTHOCUTEIIBHOCTh MEXaHUYECKOTO
NBWKEHUS,  (OpMyJdbl  KUHEMAaTUKH  PABHOYCKOPEHHOIO  JABUKCHUS,
npeoOpa3oBanus ['amuiest uisi CKOPOCTU M TIepeMelieHus], 3aKkoHbl HbioToHa,



MPUHILIMIT OTHOCUTENIBHOCTU ['anuies, 3aKOH BCEMHUPHOTO TATOTEHHS, 3aKOHBI
COXpAaHECHHUS HMMIYJIbca M MEXaHUYECKOW JHEPruM, CBsI3bh PabOThl CUJIBI C
M3MEHEHUEM MEXaHMYECKOW SHEpPruu, yCJIOBHUS PaBHOBECHUs TBEPAOro Teia),
IIPU 3TOM HCIIOJb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh
yCJIOBHSI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB: MpeoOpa3zoBanuii [anumes,
BTOPOI'0 M TPETHETO 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbCa U
MEXaHUYECKON IHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

aHAIM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHl W SIBICHUS, HCIIOJB3YS
ocHoBHble TmojoxkeHns MKT w© 3akoHBI MONEKyJISIpHOH (Qu3UKU U
TEPMOJMHAMUKY (CBSI3b JABJICHUS UCATBHOTO ra3a co CpeHel KHHETUUECKOM
SHEPTrUe TEIMJIOBOIO JBWXEHHS M KOHIIEHTpPAMEHd €ro MOJIEKYJ, CBA3b
TEMIIEPATYPbl BELIECTBA CO CPEAHENM KHHETUYECKOW HHEPIHEN TEIIOBOTO
JIBWKEHUSI €r0 4YacTHll, CBA3b JABICHUS HWACAIBLHOrO ra3a ¢ KOHIIEHTpaluen
MOJIEKYJI U €T0 TEMIIEpaTypo, ypaBHeHUEe MeHneneeBa—Knaneitpona, nepBbii
3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUsl SHEPIrUU B TEIUIOBBIX IMpolieccax),
IIpU 3TOM HCIIOJb30BaTh MAaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBATh
yCJOBUS IPUMEHUMOCTH ypaBHEeHUs MeHnaeneeBa—KiianeiipoHna;
AQHAIM3UPOBATh M OOBICHATH AJICKTPUUECKHUE SBJICHUS, MUCIOJIb3YsI OCHOBHBIC
MOJIOKEHHS] Y 3aKOHBI DJIEKTPOJIUHAMUKH (3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsaa, 3akoH KyJlloHa, MNOTEHUHUAIBHOCTH AJIEKTPOCTATUYECKOrO  IOJI,
MPUHLIUIT CYNIEPIO3ULINU AJIEKTPUUYECKUX MOJIEN, TPU ITOM yKa3blBasi yCIOBHS
MPUMEHUMOCTH 3aKkoHa KyioHa, a Takyke MpakKTUYECKU BaXKHbIE COOTHOILIECHUS:
3aKoHbl OMa JJIs1 y4acTKa UENH U ISl 3aMKHYTOM AJIEKTPUYECKOM LIENH, 3aKOH
Jxoynsa—Jlenua, npaBwia Kupxroda, 3akonst Dapajies 111 2JIEKTPOJIN3a);
OMUCHIBaTh (UBUYECKHE TIPOLECChl U SBJICHUS, WCIOJb3ysl BEIUYUHBI:
NIEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEN, CHUJA,
MOMEHT CHWJIbl, JABJICHHE, MOTCHLUHMAIbHAS 3HEPTUsl, KHHETUYECKask DHEPTHUs,
MeXaHU4ecKasi DHeprusi, padoTa Cuibl, IEHTPOCTPEMHUTEILHOE YCKOpPEHUE,
CHJIa TSDKECTH, CWJIA YOPYTOCTH, CHJIa TPEHHUs, MOLIHOCTb, JHEPIrus
B3aMMOJICUCTBHS Tella ¢ 3eMii€il BOMM3HM €€ MOBEPXHOCTH, SHEPTUS YNPYroi
nedopMarii TPy KUHBI, KOJIMYECTBO TEIUJIOTHI, a0CONIOTHAs TeMIepaTrypa
Tena, paboTa B TEPMOJAMHAMHUKE, BHYTPEHHSII HHEPIrUs HACAIBHOTO
OJIHOATOMHOTI'0 rasa, paboTa HJealbHOr0 ra3a, OTHOCHUTENbHAs BIIAXKHOCTb
Bo3ayxa, KIIJ] wupeanbHOro TEIJIOBOTO JBUTATENS;, JJIEKTPUYECKOE TIOJIE,
HanpsHKEHHOCTh  DJIEKTPUUYECKOTO TMOJIsA, HAMNpPsHKEHHOCTh MOJISI TOYEYHOIO
3apsja WM 3apsoKeHHOrO Iapa B BAaKyyM€ W B JAUAJIEKTPUKE, IMOTECHIMAI
3JEKTPOCTATUYECKOTO MOJISA, PA3HOCTh NOTEHIMAJIOB, YJIEKTPOIABWKYILAs CHJIA,
CUJIa TOKA, HANPSIKEHHE, MOIIHOCTh TOKA, JJEKTPUUECKasi EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHHE Yy4YacTKa UENU C I[OCIEIOBATEIbHBIM |
MapajiyieIbHbIM COCAMHEHUEM PE3UCTOPOB, SHEPTUS JJIEKTPUUECKOTO TOJIS
KOHJIEHCATOPa;

OOBSACHATh OCOOCHHOCTU MPOTEKaHUsl (HU3UUYECKUX SIBICHUN: MEXaHUYECKOE
JNBWKEHHUE, TEIUIOBOE JBM)KEHUE YACTHUI BELIECTBA, TEIJIOBOE PaBHOBECHE,



OpoyHOBCKO€ ABMXeHUe, nudpdy3usi, UCMapeHue, KUMCHUE U KOHICHCAIUS,

IIJTAaBJICHUC n KpucTaliin3anus, HaIpaBJICHHOCTb TCINIOIICPCaavun,
OJICKTpHU3aludg TCJI, OKBUIIOTCHHUAJIBHOCTL IMOBCPXHOCTH  3aPsAKCHHOI'O
IMPOBOJHHKA,

IPOBOJNUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHON (PU3MUECKON BEJIWYUHBI OT
JOPYro C MCHOJB30BAHMEM NPSIMBIX HW3MEPEHMI, MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCUPOBAThH PE3yJbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BUJE TpaduKOB ¢ YUYETOM aOCOTIOTHBIX MOTPEIIHOCTEN N3MEPEHHI,
JIeJIaTh BBIBOJBI I10 PE3YJITATAM HCCIEAOBAHUS;

IPOBOJNUTH KOCBEHHBIE M3MEPEHUS (DU3HUECKUX BEITUYMH, IIPH ITOM BBHIOMPATH
ONTHUMAJIBHBIA METOJ| U3MEPEHMS], OIIEHUBATh A0COIIOTHBIE U OTHOCHUTEIIbHbBIE
NOTPEMIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;

IPOBOJUTH ONBITHl MO TPOBEPKE NPEAJOKEHHONM THUIOTE3bl: IJAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, aHaJU3UpPOBATh
IIOJIyYCHHBIE PE3yNbTaTbl M JEJaTh BBIBOJ O CTaTyce IPEeUIOKEHHOM
TUIIOTE3BL;

coOnroaaTh mpaBuia O€30MacHOrO TpyJa MpH MPOBEACHUHM HUCCIEJOBAaHUM B
pamMKax y4yeOHOro 3KCIEepUMEHTa, MPAaKTUKyMa U Yy4eOHO-HCCIIeI0BaTEIbCKOM
Y TIPOEKTHOU JEATEIBbHOCTH C HUCIIOJIb30BAHUEM H3MEPHUTENIBHBIX YCTPOUCTB U
1a00paTOpHOTO 000PYAOBAHUS,

penath pacu€THBIC 3a7]a4M C SBHO 3aJaHHOW W HESBHO 3aJaHHOUN (pu3ndecKoi
MOJIEJIbIO: HA OCHOBAaHUU aHAJIM3a yCIIOBUA OOOCHOBBIBATH BBIOOP (hU3UUECKOI
MOJIeNIM, OTBEYarouleil TpeOOBaHUAM 3a7auyd, MPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJIaThl (PU3MYECKUX TEOPUH MPU HCIOJIB30BAHUU
MaTE€MaTUYECKUX METO/IOB pELICHUs 3a/1a4, TPOBOJUTH PACUEThl HA OCHOBAaHUU
MMEIOIINXCS JAHHBIX, AHAJIM3UPOBATh PE3YJbTATHl U KOPPEKTUPOBATH METOJIBI
pelIeHus C YU4ETOM MOJYyYEHHBIX PE3yJIbTaTOB;

peliaTth KauyecTBEHHbIE 3a/1aud, TpeOyrolIe MPUMEHEHUs 3HAaHUN U3 pa3HbIX
pas3zenoB Kypca (pU3MKH, a TaKKe MHTErpalluy 3HaHUW U3 JPYrUX IPEeIMETOB
€CTECTBEHHO-HAYYHOI0  LHKJIA:  BBICTPaMBaTh  JIOTMYECKYIO  LIEMOYKY
pacCyXJIeHH C ONOpOM Ha HW3YYEHHBIE 3aKOHBbl, 3aKOHOMEPHOCTH U
dbu3nYecKue SIBJICHNUS,

UCIIOJI30BaTh TEOPETUUECKUE 3HAHUSA )11 OOBSICHEHHS] OCHOBHBIX PHUHIIUIIOB
paboTbl  M3MEPUTENIbHBIX  NMPUOOPOB,  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTUYECKHX MTPOLIECCOB;

IPUBOJUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MUpa, B pa3BUTUE
TEXHUKU U TEXHOJIOTU;

aHAJIM3UPOBaTh M OIEHUBATH MOCIEACTBUS OBITOBOM M TNPOM3BOJACTBEHHOMN
NEeSATENbHOCTU YEJIOBEKa, CBA3aHHOW ¢ (PU3MYECKUMHU MpOIECCaMu, C MO3UIUI
AKOJOTMYECKON  O€30MacHOCTH,  MPEACTAaBICHHMH O  pPaMOHAIBLHOM
IIPUPOAOIIOIB30BAHNH, & TAKKE PA3yMHOM HMCIOJIb30BAHUM JTOCTHKCHUN HAYKU
Y TEXHOJIOTUH JJIs1 AAJIbHEHNIIETO Pa3BUTHS YEJIOBEYECKOTO OOIIECTBA;



OPUMEHATh pa3jInyHble CHOCOObI PadoOThl ¢ HHpoOpManuen (U3NIECKOro
CONEp)KaHUsI  C  HCIIOJIb30BAHMEM  COBPEMEHHBIX  MH(POPMAIIMOHHBIX
TEXHOJOTHA, TPHU ITOM HCIOJIH30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJIOTUM JJIsl TIOMCKA, NepepadOTKU U MpPENbsABICHUS y4eOHOM M HaydHO-
nonyysipHol  uHopmanMM,  CTPYKTYpUpPOBAaHHMS W HMHTEpIpETaluu
uHpoOpMallMy, TMOJYYEHHOM M3 pa3iIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYyaeMyr0 MH(OpPMALMIO U OLIEHHWBATh €€ JIOCTOBEPHOCTh
KaKk Ha OCHOBE HMMEIOIIMXCS 3HaHWM, TaK U HAa OCHOBE aHAIM3a MCTOYHHUKA
uHbOopMaIuy;

NPOSIBIISITH OPTaHU3AIMOHHBIE U TO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIBHOTO
npUOOpETEHHS HOBBIX 3HAHUHN B MPOIIECCE BBHIMOJHEHUS MPOCKTHBIX U y4eOHO-
UCCJIeI0BATENbCKUX PadoT;

pabotath B Tpynme C HCIOJHEHHEM PA3JIMYHbIX COLUAJIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIIbI, PAMOHAIBHO PACTIPENENITh NEATEIbHOCTh B
HECTAHJAPTHBIX CUTYyallMsX, aJeKBaTHO OLIEHMBAaTh BKJAJ KaXIOro U3
YYaCTHUKOB T'PYMIIbI B pELIEHUE pacCCMATPUBAEMON ITPOOIIEMBI;

OpOSIBISATH MOTHBALMIO K Oyaymied npodeccHuoHaTbHOM JeATENbHOCTH 110
CHENUATBHOCTIM (U3HKO-TEXHUYECKOTO MTPOQUIIS.

K konny obyuenust B 11 knacce mpeaMeTHbIe pe3yJbTaThl Ha yIriIyOJIEHHOM
YPOBHE JI0OJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIIMXCS YMEHUM:
MOHUMATh POJIb (PU3UKH B SKOHOMHUYCCKOM, TEXHOJIOTHUYSCKOM, COMANTBHON 1
ITUYECKON cdepax AesATEIPHOCTH YeNOBEeKa, pPOJIb M MeCTO (U3UKH B
COBPEMEHHOW HAyYHOW KapTUHE MHPA, POJIb ACTPOHOMHHM B NPAKTUYECKOU
NEATEIIbHOCTH 4YEJIOBEKA M JAIBHEUIIEM HAyYHO-TEXHUYECKOM pPa3BUTHUH,
3HAYEHUE  OIHUCATEIbHOM, CHUCTEMATHU3UPYIOLIEH, OOBSICHUTENbHOU U
IPOTrHOCTUYECKOW (YHKUMUNA (PU3HYECKOW TEOpUU — BJIEKTPOJMHAMHUKH,
CHeUaIbHOM TEOPUU  OTHOCHUTEIBbHOCTH, KBAHTOBOM  (PU3UKH, PpOJIb
busnyeckoil Teopun B GOPMUPOBAHUY HPEJICTABIECHUN 0 (U3UUECKON KapTHHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPO/IE;

pa3inyaTh yCJIOBHUS MPUMEHUMOCTH MojeNiel (U3NYECKUX Tel U MPOIECCOB
(sIBNEHMI): OAHOPOJHOE JJIEKTPUYECKOE W OJHOPOJHOE MATHUTHOE II0JI,
rapMOHUYECKHE  KOJEeOaHMs, MATEMaTUYECKUW  MAasTHUK,  HACAIbHBII
IOPY>KUHHBI MasTHUK, TAPMOHMYECKHE BOJIHBI, WJCAJBbHBIA KOJeOaTeNbHbII
KOHTYp, TOHKasl JIMH3a, MOJIEJIEd aTOMa, aTOMHOTO $/Ipa U KBAaHTOBOM MOJEIIH
CBETA;

paziuuath yciaoBus (TpaHMIlbl, 00JIACTH) TMPUMEHHUMOCTH (PU3HUUYECKUX
3aKOHOB, IOHUMAaTh BCEOOIIMUA XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBICHATH JJIEKTPOMArHUTHBIE IMPOIIECCHl U SIBJICHUS,
UCIIOJNb3Ysl OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl  JJICKTPOJAMHAMUKU U
CIELUATbHON TEOPUH OTHOCHUTEIBHOCTH (3aKOH COXPAaHEHHS AJIEKTPUYECKOrO
3apsana, cwia Ammnepa, cuia JIopeHna, 3aK0H 3JIEKTPOMarHUTHOW WHIYKLHH,



npaswio JleHna, cBa3p DJIC caMOMHIYKIIMU B JIEMEHTE JIEKTPUUECKOW LETH
CO CKOpPOCTbIO HU3MEHEHHMS CHJIBI TOKa, IMOCTYJAThl CIEUHUAIbHOH TEOpUU
OTHOCUTEIBHOCTH DUHIITEIHA);

aHAIM3UPOBaTh U OOBACHITH KBAHTOBBIC MPOIECCHI U SIBJICHUS, HCIOJIb3Ys
MOJIOKEHUST KBaHTOBOWM (pu3uku (ypaBHeHHE ODWHINTEHHA i doTtodrddexra,
IEepBBIM W BTOPOM  mocCTynarel  bopa, OpPUHOMII ~ COOTHOLIEHHUS
HeonpenenéHHocTe ['elizeHOepra, 3akOHBI COXpPAaHEHUS 3apsSOBOTO U
MacCOBOTO YHUCEN M DHEPIHM B SJIEPHBIX PEAKIUSAX, 3aKOH PaJIUOAKTUBHOIO
pacmnaja);

ONUCHIBaTh (U3UYECKHE TMPOLECChl U SIBICHUSA, WCIOJIb3Ysl BEIUYUHBI:
HANpsDKEHHOCTh  JIEKTPUYECKOTO TOJIA, MOTEHUUAN 3JEKTPOCTATHYECKOrO
MoJisi, Pa3HOCTh MOTEHIMAJIOB, AJCKTPOABMXKYINAS  CWIA, HHIYKIHS
MarHMTHOTO TIOJiI, MArHUTHBIA TMOTOK, cujia AmImepa, HHAYKTUBHOCTbD,
AJIEKTPOABIIKYIAS CUJAa CAaMOWHIYKIIMH, DJHEPrusi MarHUTHOTO  TOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN WMMIYJIbC, MOJHAS JHEPTUS, DHEPTHS
MOKOSI CBOOOJIHOM YacCTHIIbl, DHEPTUSI U UMIYJbC (POTOHA, MACCOBOE YHUCIO U
3apsij siApa, SHEPTUS CBSI3U A11pa;

OOBSCHSTH OCOOEHHOCTH MPOTEKAHMS buznuecKnx SABJICHUM:
DJIEKTPOMArHUTHAasT WHIYKIWS, CAMOWHIYKIIUS, PE30HAHC, WHTEPQEPEeHIIHS
BOJIH, audpakmus, JTUCIEPCHs, TOJHOE  BHYTPEHHEE  OTpaXKCHUE,
dotosnexrpuueckuii dhpdext (pororddexr), anbda- u OGera-pacmans saep,
raMMa-u3iaydeHue saep, (puznueckue MPUHLUIMBI CIEKTPAIbHOTO aHalu3a M
paboThI 1a3epa;

ONpEeCNATh HAIPaBJIEHUE UHAYKIIMM MAarHUTHOTO TOJIsi MPOBOJHUKA C TOKOM,
cuiibl AMnepa u cuiibl JIopeHia;

CTPOUTH M300paKeHHE, CO3[]aBaeMOE IJIOCKUM 3€pKaJioM, TOHKOW JMH30H, U
pPacCUUTHIBATh €70 XapaKTEPUCTUKU;

INPUMEHITh OCHOBOIIOJATalOlIMe AaCTPOHOMHYECKHE TIOHSATHUS, TEOpUHU U
3aKOHBI JIJISl aHAJIN3a U OOBSICHEHUS (PU3UUYECKHUX MPOIIECCOB, MPOUCXOIAIIUX B
3BE3/1aX, B 3BE3JHBIX CHUCTEMAaX, B MEXKIaJaKTUYECKOW CpeAe; ABUIKEHUS
HeOECHBIX TeJI, DBOJIIOLMH 3BE311 M BceneHHoii;

NPOBOJAUTH  HCCJEJAOBAaHUE  3aBUCUMOCTEM  (PU3MUECKUX  BEIUYUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUpOBaTh pe3yJIbTaThl MOJYYECHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUjJe TpaUKoB C y4ETOM aOCOJIOTHBIX IMOTIPEUIHOCTEN HM3MEpEeHH, Nenarhb
BBIBO/IBI 110 PE3yJIbTaTaM UCCJIEAOBaHNUS,

MIPOBOJUTH KOCBEHHBIC M3MEpPEHUS (U3MUCCKUX BEIMYHH, P 3TOM BBIOUPATh
ONTUMAJIbHBIA METOJ U3MEPEHUs, OLICHUBATh A0COIIOTHBIE U OTHOCUTEIbHBIE
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH ONBITHI O TPOBEPKE MNPEIJTONKEHHON TUIMOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOMpPATh HSKCIEPUMEHTAIBHYIO YCTaHOBKY, aHaJM3UPOBATh
MOJIyYEHHbIE PE3YyJbTaTbl W JI€JaTh BBIBOJ O CTAaTyce MPEIJI0KEHHON
TUIIOTE3bI;



OMUCHIBATh METO/IbI TTOJTYUYEHUSI HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUM;
coboaaTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUM HCCICIOBAaHUM B
paMKax y4yeOHOro SKCIEpUMEHTA, MPAKTUKyMa U Y4eOHO-HUCCIEA0BaTEIbCKOM
U TIPOEKTHOU JEATEIbHOCTH C UCIOIb30BAHUEM M3MEPHUTENIbHBIX YCTPOUCTB U
J1a00paTOPHOTO 000PYAOBAHUS,

pemath pacy€THbIC 3aJ]a4M C SIBHO 33JJaHHOM U HESBHO 3aJJaHHOUN (PU3NUYECKOn
MOJIEJIbIO: Ha OCHOBAaHWHW aHAlM3a yCJIOBUS BHIOMpATh (PU3MUECKHE MOJEIH,
OTBEYAIOMIME TPEOOBAHUWAM  3aJa4yd, NPUMEHATH (OPMYJIBI, 3aKOHBHI,
3aKOHOMEPHOCTH M TIOCTYJIaThl (DU3UYECKUX TEOpPHl TMPU HUCIOJIb30BAaHUHU
MaTEMaTUYECKUX METO/I0B PELIEHUs 3a/1a4, IPOBOJUThH PACUEThl HA OCHOBAaHUU
UMEIOIUXCSl JaHHBIX, aHAJIU3UPOBATh PE3YJIbTATHl U KOPPEKTUPOBATH METOIbI
pelieHus ¢ y4€TOM MOJYUYEHHBIX Pe3yIbTaTOB;

peniaTh KaueCTBEHHBIE 3a/lauu, TpeOyrolIMe NMPUMEHEHUs 3HaHUM U3 pa3HbIX
pa3zienoB Kypca (pU3MKH, a TAKXKE MHTErpaluy 3HAHUN U3 JPYTruX MpeIMeTOB
€CTECTBEHHO-HAYYHOI0  LMKJA:  BBICTPaWBaTh  JIOTMYECKYIO  LIETIOYKY
pacCyXJIeHU C OMoOpodM Ha HU3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue IBICHUS;

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUSA JJII OOBSICHEHHS] OCHOBHBIX TIPUHIIUIIOB
paboTbl  WM3MEPUTENBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTUYECKHX MTPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKJIAJIa POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, B OOBSCHEHHUE MPOLECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

aHAJIM3UPOBaTh M OIIEHUBATH MOCIEJACTBUSA OBITOBOM M MPOU3BOACTBEHHOM
NeSTENbHOCTU YEJIOBEKa, CBA3aHHOU ¢ (PU3MYECKUMHU MPOIECCaMu, C MO3UIUI
JKOJOTMYECKOM  0e30MacHOCTH,  MPEACTABICHHMM O  palMOHAIbLHOM
IPUPOAOIOIH30BAHNH, & TAKKE PA3yMHOM HCIOJIB30BAHUM JIOCTHKEHUN HAYKH
Y TEXHOJIOTUH JJI JalbHEHIIEero pa3BUTHS YEIOBEUECKOro 00IIeCTBa;
OPUMEHSTh pa3IUyHble CHOCOOBI PaboOThl ¢ HHpOpManuen (U3NIECKOro
colepKaHUsi C  HUCIOJIb30BAaHUEM  COBPEMEHHBIX  WH(OPMAIMOHHBIX
TEXHOJIOTHUH,

IPOSBIIATh OPTraHU3ALMOHHBIE U TO3HABATEIbHBIE YMEHUS CAMOCTOSTEIBHOIO
NpUOOPETEHHST HOBBIX 3HAHUM B MPOLIECCE BHIIIOTHEHUS TPOCKTHBIX U YU4EeOHO-
UCCJIeI0BATENbCKUX PadoT;

pabotatb B Tpynme C HCIOJHEHHEM PA3MYHBIX COLMAJIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO PACHPENCIATh EATeIbHOCTh B
HECTAaHAAPTHBIX CHUTyalUWsAX, aJCKBAaTHO OLIEHUBATh BKJIAJ KaXJIOro U3
YYAaCTHUKOB T'PYINIIbl B PEIIEHUE pacCMAaTPUBAEMON MTPOOJIEMBI;

OPOSABIIATH MOTHUBAIMIO K OyAylied mnpodecCHOHaNbHON AESITeNIbHOCTH IO
CIIEHUATBHOCTSIM (PU3UKO-TEXHUUECKOTO MPOUIISL.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
KoaunvecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM K 0 (wndpoBbIe)
/i NPOrpaMMBI Beero OHTPOJbHBIE paKkTu4YeckKue nuqQp
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcesl
Pasnea 1. HAYUHBIM METO/ IO3HAHUS IIPUPO/IbI
1.1 Hayunblii MeTO MO3HAHUS TTPUPOIBI 6
Uroro no pazneny 6
Pazgen 2. MEXAHUKA
2.1 KunemaTtunka 10 1
2.2 Junamuka 10 1 1
2.3 Cratuka TBEpIOTO TEna 5
2.4 3aKOHBI COXpAaHEHUS] B MEXaHUKE 10 1 1
Wroro no pazneny 35
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
3.1 OcCHOBBI MOJIEKYJIIPHOKUHETHUECKOIN TEOpUH 15 1 1
3.2 Tepmonunamuka. TeruioBbie MalTUHBI 20 1
33 ArperatHble cocTosiHUS BelecTBa. Ma3oBbie 14 1
nepexo/ibl
Hroro no pazneny 49
Pazgen 4. JIEKTPOANHAMMUKA
4.1 DIEeKTpUYECKOe T0JIe 24 1
4.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 24 1 1
4.3 Toku B pa3nu4HbIX cpeax 6 1

Wroro no pazneny 54



Pasnen 5. PU3HUECKHUH NPAKTUKYM

5.1 ®u3nyecKuil NpakTUKyM 16 16
Hroro no pazaeny 16
PeszepBHOe Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 20



11 KITACC

KoaunvecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM
Ne i/ Kontpoabnble Ipaktnueckue  (uupposbie)
NporpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
Pazgen 1. JIEKTPOAUHAMHUKA
1.1 MaruutHoe noJje 14 1
1.2 DneKTpOMarHuTHas MHAYKIHS 13 1 1
Wroro no pazneny 27
Pazgen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexanndyeckue KoyieOaHus 10 1
2.2 DJeKTpOMarHuTHbIE KoJIeOaHus 15
23 MexaHHUEeCKUE U AIIEKTPOMAarHUTHbIE 10 1
BOJIHBI
2.4 Ontuka 25 1 1
Utoro no pazneny 60
Paszea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH
3.1 Ocnosbl CTO 5 1
Wroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOJTHOBOH Ayanu3m 15 1
4.2 dusnka aToma 5
43 ®wu3nKa aTOMHOTO Spa ¥ 3JIEMEHTapHBIX 5 1
' YACTHUIL
Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHN
5.1 DIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 12



Uroro no pazaeny

Pasnen 6. PU3HUECKHWI MPAKTUKYM
6.1 ®u3n4eCcKuil MPaKTUKYM
Hroro no paszneny

Pasnea 7. OBOBIIAIOIIEE ITIOBTOPEHHUE

CucremaTu3anus u 0000IIcHUE
71 MIPEIMETHOTO COJICPKAHMS U OTIBITa
' NeSITeIbHOCTH, TIPUOOPETEHHOTO MPH
n3ydyeHuu Kypca pusuku 10 — 11 knaccos

Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

16
16

15

15
10
170

16

20



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

®dusuka, 10 knacc/ Maxumes I'.4., Byxosues b.b., Corckuit H.H. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe o6iiectBo «M31aTenbCcTBO
«IIpocsewienue»

» Gusuka, 11 kinace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61ecTBo «M31aTenbcTBo
«IIpocBemenue»

METOJUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

A.Tl.PeimkeBuy, COopHUK 3aaa4 o pusuke, U3narensctBo "[Ipoceemnienue”
https://nsportal.ru/shkola/fizika
https://rosuchebnik.ru/

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://myschool.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/



