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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE cpeAaHero oOIero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTeibHOM mporpammebl, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€TtoMm deaepanbHoil pabodeit mporpammbl Bocniutanus U Konuenuuu
npenogaBaHus yueOHoro npeamera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEI0BATEIbHOCTh U3YYEHUSI TEM U pa3JIEoB
y4eOHOro mpeamMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma 1o ¢usnke AaET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOmIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAaHUS ¢ PA3BUTUA OOYUYaIOIIUXCA CPEICTBAMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd YriiyOJE€HHOrO YpOBHSI IO3BOJISIET pPEaTn30BaTh
3aJ]aul NpOoQPecCHOHAIBHON OPUEHTALIMU, HANPAaBJICHO HA CO3/IaHME YCJIOBUH Ui
MPOSBIICHUS] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaKIbIM
OoOydJarmMMcsi, KOTOpble HEOOXOAUMBI JJii TMPOJODKEHUS OOpa3oBaHUsI B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUs MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nmporpamMe 1o (¢usMke ONpeneistoTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (DU3UKHU HAa YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: TMYHOCTHBIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yibTaTaM OOy4aloUIMXCs, OCBOMBILIUX
nporpaMMmy 1m0 (U3MKEe Ha YpPOBHE CpeIHEero ooOiero oOpa3oBaHHs Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma o (pusmKe BKITIOYAET:

IUIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSA Kypca (U3MKM Ha YriayOnEHHOM
YpOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThI 10 TOAAM OO y4EHHMUS;

cogepxanue yueOHoro npeamera «dusnka» mo rojgam o0ydeHusl.

[Iporpamma 1o @Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET ObITh
UCIOJIb30BaHa YYUTEIAMH (PU3HUKU I COCTABIEHUS! CBOMX PabOUYUX MPOTrpaMM.

[Iporpamma o (u3mKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUUTEIEH U
OPEOCTaBISIET BO3MOXKHOCTA JUIsl  pealM3aluy  Pa3iMYHbIX METOJUYECKUX
NOJIXOM0B K TNPENoJaBaHHui0 (U3MKM Ha YIrIyOJIEHHOM YPOBHE NpU YCIOBHH
COXpaHeHUs 0053aTeIbHON YacTH COJIep)KaHus Kypca.



®dusrka Kak Hayka O HamOoJjiee OONIMX 3aKOHAaX NPUPOABI, BBICTYyHAs B
Ka4yecTBe yueOHOIro ImpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
IUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOIbKY (DPU3UUECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
bu3mdeckoir reorpadgueli MU acTpoHoMmei. Mcmonb3oBaHHME M AKTUBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHoOOpa3HbIX TEXHOJIOTMM B cdepe HSHEPreTuKu, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TMOJYy4YEeHHUs] HOBBIX MAaT€PHAIIOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOM BKJaA B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHUHBI MuUpa oOydaromierocs, B (JOpMUPOBAHUE YMEHHUH MPUMEHITh HAYyYHBIH
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMH YYEOHBIX UCCIEIOBAHUM.

B ocHoOBY kypca (hu3MKU Ha ypOBHE CPEHEr0 00LIero o0pa3oBaHus MOJ0KEH
pAA UAEH, KOTOPbIE MOKHO PaCCMAaTPUBATh KaK MPUHLMUIIBI €r0 OCTPOEHHS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACP)KUT MaTepuai U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoea zemepanuzayuu. B COOTBETCTBMM C HEW Marepuall Kypca (HU3MKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pWH, BEILECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaiiusg NOpeanosiaracT HMCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHAA (DU3MIECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dpusuku yriyOoaéHHOTO ypoBHS
MIPEANONAraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOTMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICP)KAHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
Ipo0JIEM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

OcBoeHue coaepkaHusl MporpaMMbl 10 (PU3UKE JOJIKHO ObITH TOCTPOCHO HA
IPUHITMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusaius dTUx
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mporecca. s yriayOiaéHHOro
YPOBHA — 3TO CHCTEMa CaMOCTOATEJIBHOIO YYEHHUYECKOIO0 HKCIIEpUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
nBa crocoba peanuzanuu  (U3MYECKOro TNpakTUKymMa. B mepBoM ciydae
MPaKTUKYM mpoBojauTcs oo B koHie 10 u 11 kmaccos, b0 mocie mepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IPOBOJATCS B Tpoliecce u3ydeHus pasnuena (temsi). [Ipu 3ToM mojg padotamu
NPaKTUKyMa MTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIeOBAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo (Qu3mke cucTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
nabopaTopHBIX pabOT M MpPAaKTHKyMa MpeACTaBlieHa €AUHBIM repeuHeM. Buioop
TEMaTUKHU IS 3THX BHUJIOB YYCHHYECKUX MPAKTHYECKUX Pa0dOT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUS W OCHamleHusi kabunera Qusuku. [Ipu sTOM obOecrneymBaeTcs
OBJIaJIcHHE OOYYalOIMMUCS YMEHHUSIMU TPOBOJUTH TMpPSMble MU KOCBEHHBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTTBITOB TIO TTPOBEPKE MPE/ITI0KEHHBIX THITOTE3.

bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aJJaHHON U HESIBHO 3aJlaHHON (PU3UYECKON MOJENbIO, MO3BOJISIONINE TPUMEHSThH
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HaHUM U3 Pa3HbIX pa3fenoB. [[J1s KadyeCTBEHHBIX 3a7a4
MPUOPUTETOM SIBIISIIOTCSL  3a/IaHMsl HAa OOBSICHEHHE/NPE/CKa3aHUe MPOTCKAHUS
(bu3nyuecKuX SIBJICHUI W MPOIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyromue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1pedoBanusimu DPI'OC COO k wmarepualibHO-
TEXHHYECKOMY OOECIIEUeHUI0 Y4eOHOro mporecca Kype (U3MKH YriIyOJIEHHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopaTopHOEe OOOPYJIOBaHHME [JIsl BBIMOJHEHUS YKA3aHHBIX B IMPOrpPaMMeE IO
busnKe Y4EeHHMYECKUX OIbITOB, JAOOpaTOpHBIX paboOT U pabOT MpakTUKyma, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTAaHOBKY
NEPEYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 00o0pyJa0BaHUE [JISI YUYCHHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAC TEMaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYyX oOOydalomuxcsa. TeMaTHYecKue KOMILIEKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE LIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMM LIEJISIMU M3y4eHUsl (PU3MKHU B 001IEM 00pa30BaHUU SABIISIOTCS:

dbopMupoBaHUE WHTEpPECAa U CTPEMJICHHS OOY4YaIOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOABI, pa3BUTHUE UX HUHTEIUIEKTYyalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUSA M (HOpMUPOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIIECHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHruEe Hay4HOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHuE YMEHUN OOBSICHSITH SABJICHUS C UCIOJIb30BAHUEM (PU3NYECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

dbopMUpoBaHUE TPEICTABICHUNA O pond (PU3UKU I pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3Tux Liejed odecriednBaeTcs pelIeHUEeM CIEeIYIOIMMX 3a7ad B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

MpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
ANEKTPONHAMUKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTHI aCTPODU3HKH;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
bu3nueckux SBICHUN B TPUPOAEC W JJIA NMPUHATHUS TPAKTUUECKUX PEHICHUH B
MMOBCEAHEBHOM JKU3HU;

OCBOEHHME CIOCOOOB PpELIEHUS Ppa3MUYHbIX 3a7ad C SBHO 33JaHHOU
dusznueckol MOMENbI0, 3a/lady, MOJAPAa3yMEBAIONIMX CAMOCTOSATEILHOE CO3/IaHHE
¢u3nyeckoil MOJAENH, aaeKBAaTHOM YCJIOBUSIM 3ajjadud, B TOM 4YHCIE 3ajad
UHKEHEPHOT'O XapaKTepa;

NOHUMaHHWE (U3UYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHUUYECKUX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOIIECCOB, MX BIMSIHUS Ha OKPY>KAIOILIYIO CPENY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieJICHUs TOCTOBEPHOCTH MOJyYEHHOTO PEe3yJIbTaTa;

CO3[IJaHUE YCJIOBUW HJIsi Pa3BUTHUS YMEHUN MPOEKTHO-MCCIIEIOBATEIbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydyeHuss ydeOHoro mpeamera «@Pu3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHusi BbIOMpaeTcs OOy4alOUMMUCA, [UIAHUPYIOIIUMH MPOAOCLKEHHE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOon€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcst 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipenmaraemeiii B mporpamme Mo (u3uKe TepedyeHb Tab0paTOpHBIX W
MPAKTUYECKUX padOT SBIACTCI PEKOMEHJOBAaHHBIM, YYHTENb JelaeT BhIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUJaroIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
MU3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuil  (pu3myeckux BenuuuH  (abcomoTHass U
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
a0CoONIOTHO TBEPAOE TENOo, HACabHAS >KUAKOCTb, WACAIBbHBIA Tra3, TOYECUHBIN
3apsn). ['unoresa. @u3nuecKkuil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTH. Du3nueckas
TEOpHS.

Pone u Mecro ¢u3uku B (pOPMUPOBAHMM COBPEMEHHOW HAyYHOH KapTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKAa W HANpSKEHUs B LIENMH MOCTOSHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ LMGPoBOMl s1aboparopueit no dusuke. [Ipumepsl u3mMepeHus
($u3MUeCKUX BETUYUH MIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanundeckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBH)KEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MNPOEKUWH HAa OCH CHUCTEMBI
KoopauHar. TpaekTopus.

[lepemelienne, CKOpOCTb (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTEpPUAIBHOM TOYKH, UX IMPOCKIUU HA OCH CUCTEMBI KOOpPIAUHAT.
CioxeHune nepeMenieHuii U CI10)KEHUE CKOPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U IyTH MAaTepUaIbHOW TOUYKU OT BPEMEHU U HX
rpaduxmu.

CBoOogHoe TmajeHue. Y CKOpeHHe CBOOOMHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOIO TOJl YrJOM K TOPU30HTY. 3aBUCMMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX IpadUKu.



KpuBonuneitnoe  aBuwxkeHue. JIBkeHWe  MarepuaibHOW  TOYKH IO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
LenTpocTpemMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TAaHT€HUUAIBHOE) U MOJHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JNBIKCHUE CHapsJOB, IEMHbIC, MIEeCTepEHYAThie UM PEMEHHbIC IepeayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

CriocoObI BiccTeIOBaHUS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGmonenne aBukeHUs Tena, OpPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpagiieHre CKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHM, CKOPOCTEW ABUKEHUA OJTHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

N3mepeHue ycKkOpeHUs: TIpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHYKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTHM IMYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBU>KCHUU.

N3mepenue YCKOPEHUS CBOOOAHOTO  TAaJCHHS (pEeKOMEH0BAHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3ydyenune [nBMKEHUs Tena, OpOIIEHHOro Tropu3oHTadbHO. I[IpoBepka
TUIOTE3bl O MPSIMOM MPOMOPLMOHAIBEHON 3aBUCUMOCTH MEXIY JaJbHOCTHIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa OOpallleHusi KOHUYECKOTO MasTHHUKA
OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.



ITepBeiii 3akoH HproTona. HMHepuuanbHbie CHUCTEMBI OTCU€Ta. lIpuHIHAN
oTHocutelbHOCTH ['anmunes. HenHepuuanabHble CHCTEMBI OTCYETA (OMpPEACIICHHUE,
MIPUMEDBI).

Macca tena. Cuina. [IpuHumn cyneprno3uiuuu CHil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TSATOTEHHUS. OKBUBAJEHTHOCTh TPAaBUTALlMOHHONW U
VHEPTHOU MacCCBI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJ€HHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThl W OT Treorpapuyeckol MmuUpoThl. JIBHKeHHe
HeOECHBIX TeJl U UX CyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBwxymierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TPEHUSI CKOJBXEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cusia CONpPOTUBICHUS TMPH JABMKCHUU Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCHUTEJIBHOTO ABUKEHHS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOALIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Hab6mtonenre IBUXKEHUS TNl B MHEPIIUATIBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenue JByX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  pAaBHOACUCTBYIOIIEW  MPUIIOKEHHBIX K TEIy CUI €
IIPOU3BEICHUEM MACChI TEJIA HA €r0 YCKOPEHHUE B MHEPLMAILHOM CUCTEME OTCYETA.

PaBeHCTBO cuJi, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHeHUE CUJI TPEHUSA MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nadbopamopmnsie padomul, npakmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHHU JABWKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHne NBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKui OJIOK.

N3mepenue kodpdunreHTa TpeHUs: MO BeIUYUHE YrioBoro koddduiimenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBuxKeHHs] Opycka MO HAKIOHHOM IJIOCKOCTH C NMEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. Ilinedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KpaH, PEIIETYAThIE KOHCTPYKLUH.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmirynbsc MaTepranbHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LlenTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
npeacTaBieHruEe PaOOTHI CUJIBI.

MoOnHOCTb CUJIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[loTeHUMaIbHBIE W HENMOTEHUWANbHbIE CWIbl. [loTeHIManbHAsE HHEPrus.
[TotenmnuanbHas sHEeprust ynpyro nedhopMUpOBaHHON MpYKUHBI. [loTeHInansHas
DHEpPrus Tena B OJHOPOJHOM IpaBUTAalMOHHOM mone. [loreHnmanbHas sHeprus
Tela B TPAaBUTAIMOHHOM T0OJI€ OJJHOPOJHOrO IIapa (BHYTpH M BHE mapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

Csi3b  paOOThl HEMOTEHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOM
SHEPIUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXAHUYECKON SHEPIUN.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW JHEPTUU.

TexHnueckne ycTpoMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: TBUKECHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHCTONET, THPOCKON, (PUTypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHE.

N3mepenne MOITHOCTH CUJTBI.

W3MeHeHue sHepruu Tefa Mpu COBEPIICHUH padOoTHI.

B3anMHble NpeBpanieHuss KWHETHYECKOM W MOTEHIMAIbHOM DSHEPIUM IpH
JNEUCTBUM HA TEJO CUJIBI TSIKECTU U CUJIBI YIIPYT OCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

N3mepenne nMmnyibca Tena no TOpMO3HOMY ITYTH.

W3MepeHue Cuibl TITH, CKOPOCTH MOJAENU AJIEKTPOMOOWIIE U MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHME U3MEHEHHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepenne KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TTOTEHIUATLHON dHEPrUH NPYKUHBI ¢ paOOTON CHUIIBI
TPEHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUSI MPU JIBXKEHHHM Tella MO HAKJIOHHOW
IJTIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka U TEpMOAHMHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4Yeckol teopun (MKT), wux
onbiTHOe obOocHOoBanue. Jluddysusa. bpoyHoBckoe aBukeHHE. XapakTep
JNBWKEHUS M B3aUMOJECHCTBHMS YACTHI[ BellecTBA. MOZENM CTPOECHUS Ta30B,
KUJKOCTEH U TBEPABIX TEl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



mozenedi. Macca u pasmepsl MoJekyn (aromoB). KomuyecTBo BeliecTBa.
[TocTostnHas ABoranapo.

TemoBoe paBHOBecue. Temmeparypa u crmocodbsl €€ u3mepenus. I[llkana
temnepatryp Llenbcust.

Mojens UaeabHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHULIBI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJEUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiieccs B
U7calIbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBJIEHNE U30IPOLIECCOB: U30TEpMa, N30X0pa, n300apa.

CBs13p  MeXIOy JaBI€HUEM W CpeJHEH KHHETHYECKOW  SHEprueu
MOCTYNAaTEAbHOTO TEMJIOBOTO JBHXKEHHUSI MOJIEKYJ HUJEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs13b aOCOIOTHOM TeMIIepaTypbl TEPMOANHAMUYECKON CUCTEMBI CO CpeaHEN
KHHETUYECKOW SHEPrUeH MOCTYMATENbHOI0 TEMIOBOTO ABUKEHHS €€ YaCTHlL.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoIydeHUEe HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTen.

Mogens onbita TepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rccnegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKYM.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEIJIO00OMEHE MEXY FOpsueH M XOJIOTHON BOJOM.

WN3ydyeHne W30TEpMUYECKOro IMporecca (pPeKOMEHAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30X0pHOro mporecca.

N3ydyenune nzo0apHoro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmomunamuueckas (TJl) cuctema. 3amaHue BHEUIHUX YCIOBUM JJis
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKOW CUCTEMBbI KaK CpPEIHUE 3HAYEHUS BEJIIMYMH, OMUCHIBAIOIINAX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CamMonpou3BOJIbHAs — pellakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHe MeHnneneeBa—KianelipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEpPrUMu.
VYcnoBus mMPpUMEHUMOCTH 3TOM MOJIETN: HU3KAas KOHIEHTPAILMS YaCTUI], BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOLIECCHI.

DnemenTapHas paboTta B TepMoanHamMuke. Boeraucienne paboThl 1o rpaduxy
npoiiecca Ha PV-auarpamme.

Temmonepenaya  kak  cmocod  WM3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnyectBo Teruorel. TemnoéMkocTes Tenma. YaenpHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TEIUIOTa CropaHUs
ToruMBa. Pacu€r KonaudecTBa TEIJIOTH mpu Teronepenade. [lonsartue 006
aauabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMHKU. BHyTpenHsissi »Heprus. KommuectBo
TEIJIOTBI M paboTa Kak Mephl  W3MEHEHMS  BHYTPEHHEH  DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpPMOAWHAMUKH [JI1 PABHOBECHBIX MPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOAUT
eIMHCTBEHHAs afanabara. AGCOMIOTHAS TeMIepaTypa.

Bropot 3akOH TEPMOIMHAMHUKHA I  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXXHO TepesiaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tela K OoJjiee HarpeToMy 0e3
komrnencanuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX POIECCOB.

[Tpuanumnel nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

DKOJIOTMYECKHUE ACTIEKThl MCIOJIb30BaHMS TEIUIOBBIX ABUraTeiei. TermnoBoe
3arpA3HEHUE OKPYKAIOIIEH CPEbL.

TexHnueckrne yCTpONCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOWHA,
MOJYYEHUE CBEPXHU3KUX TEMIEpaTyp, YTUIM3ALMS «TEIUIOBBIX» OTXOJIOB C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TETIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CrniocoObl U13MEHEHHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KomMmnbroTepHble MOJIEIHN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

HccnenoBanue aqnabaTHOTO Mmpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanne u KoHmeHcanus. VcmapeHue W KumeHue. Y AelbHas
TEII0Ta mapooOpa3oBaHUs.

HacpimieHHple W HEHachllleHHblE mnapbl. KaudecTBEeHHas 3aBUCUMOCTH
IJIOTHOCTU W JABJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS! OT AaBJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEJIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctayuioB. [lnmaBrneHne W KpucTtaumzamus. YJeabHas TEIUioTa IIJIaBJICHHUS.
CyOaumarnus.

Hedopmanuu tBEpaOro tena. Pactsokenue u cxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmmpenne KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacmupeHue. AHrapMOHHU3M TEIJIOBBIX KOJICOAHHWM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEPruM B (pa3oBbIX Nepexogax.

YpaBHeHUE TETIOBOTO OaaHca.

[ToBepxHocTHOEe HaTspkeHHe. Kod(ppuimeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumispuele siBienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHnueckne yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL:  KUAKHE
KPUCTAILJIbI, COBPEMEHHBIEC MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenune. Kurnenue nmpy noHM>X€HHOM J1aBJICHUH.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.



KanwispHsle SBIEeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3ydenue 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILECHHBIX I1aPOB.

W3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
ITIOMEILECHNH.

N3mepenne kor(puLreHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moxyns FOHra.

HccrnenoBaHnue 3aBUCUMOCTH  AeQopMalMy  pPEe3UHOBOrO  oOpasua  oT
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznen 4. diekrponuHaMuka.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Tell U €€ NpOABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IMDJIEKTPUKA U IIOJIYNPOBOJHHUKHU.
DJIEMEHTAPHBIA JJICKTPUYECKUN 3apsii. 3aKOH COXPAHEHUSI DSIJIEKTPUUYECKOTO
3apsja.

Bsaumoneiictue 3apsaoB. Toueunble 3apsabl. 3akoH Kyiona.

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocte  anmekTpuueckoro  mods.  [IpoOwerit  3apsin.  Jluaum
HaNPsLDKEHHOCTH AJIEKTPUUYECKOro 1oJist. OHOPOIHOE 3IIEKTPUYECKOE T10JIE.

[loTeHIMATBHOCTD AJIEKTPOCTATUYECKOro noiid. Pa3HOCTH MOTEHHMaNoB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHMa neKTpocTaTHYeCKOro noisl. CBs3b HANPSHKEHHOCTH IIOJISI U Pa3HOCTH
MOTEHIMAIOB ISl AJIEKTPOCTATUYECKOro IMoyig (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOIHOI0).

[IpyHOMT CyIIEpNIO3UIIUY IIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apstkeHHOM cdepsl. [lone
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN Hanps>KEHHOCTH H3THX TOJEH H
JKBUIIOTEHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOIHUKH B DIEKTPOCTATHYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apsIOB.

JvanexTpuku B DJIEKTPOCTAaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. IDJAEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[lapannenbHOE cOeIMHEHUE KOHAEHCATOPOB. [locnenoBarenbHoe COETMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTMYECKUE IMPOLECCHI: AJIEKTPOCKOII,
ANEKTPOMETP, DBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE DJIEKTPONpHOOpOB,
KOHJICHCATOpHhI, reHepaTtop Bau ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM TOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpOoNCTBO U JEUCTBUE KOHJICHCATOpA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCAaToOpa OT  IUIOIIAIH
IJIACTHH, PACCTOSTHUS MEXAY HUMHU U JUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOro MOJIA 3apSKEHHOI0 KOHIEHCATOopa.

3apsiaKa U pa3psziKka KOHIECHCATOpa 4YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

Hab6mtoienre npeBpaliieHus YHEPTUM 3apsKEHHOT0 KOHASHCATOPa B SHEPTUIO
V3JIyYEHHS CBETOANO/A.

N3ydyeHne npoTekaHusi TOKA B LIENHU, COAECPKALLEH KOHAEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HampspKEeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwiit 31eKmpuyecKuil mox.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VY ciioBHS CyIIECTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOuHMKH
toka. Hanpsoxkenne U u DJ1C €.

3akoH Oma [J1s y4acTKa LEeTu.

DNEeKTpUIECKOe COITPOTUBJICHUE. 3aBUCHUMOCTh CONPOTHUBIICHUS
OJIHOPOJHOI'0 TMPOBOJHUKA OT €ro JJIMHBI W IUIOMIAAW MONEPEYHOIO0 CECUCHMUS.
Y nenpHOe COMPOTUBJIEHUE BEIIECTRA.

ITocnenoBarenpHOE, MapAILIEIbHOE, CMENIAHHOE COCIUHEHUE IPOBOIHUKOB.
Pacuér pa3BeTBnEHHBIX AekTpudeckux neneil. [Ipasuna Kupxroda.



Pabota snexktpuueckoro Toka. 3akon [[xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA. TerioBas MOLIHOCTb, BBbLAEIsEMas Ha
pe3ucrope.

OJC u BHYTpEeHHEE CONMPOTHUBJICHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) dJIEKTpUUECKOM 1enu. MOIHOCTh MCTOYHHUKA TOKa.
Koportkoe 3ambikanue.

KoHnzeHncarop B ienu nOCTOSHHOI'O TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIEKTPUUECKONU SHEPTHH.

Hemoncmpauuu.

N3mepeHne cuitbl TOKA U HAIIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKAa OT HANPsDKEHUs JUIsl PE3UCTOPA,
JIaMITbl HAKAJIMBaHUS U CBETOIUOAA.

3aBUCUMOCTh CONPOTUBICHUS HMWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

HccenenoBanne 3aBUCMMOCTH CUIIBI TOKA OT CONPOTUBIICHUS IPU MOCTOSTHHOM
HaIpsHKCHUH.

[Ipsimoe nzmepenune D1C. KopoTkoe 3aMbIkaHN€E rajlbBAHUYECKOTO 3JIEMEHTA
1 OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObI coeiuHeHUsT UCTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IMOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomoul, npaKmuKym.

HccnenoBanne CMEMIAaHHOTO COEUHEHHS PE3UCTOPOB.

N3mepeHune ynembHOro COpoTUBIICHUS ITPOBOJIHUKOB.

HccnegoBaHne 3aBUCMMOCTHM CHJIBI TOKA OT HAaOpsDKEHUS IS JIAMIIBI
HAKaJIMBaHUS.

VYBenuueHue npejena u3MEpeHus amnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctu DJ[C raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHU
P KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IOJIOCAMU HCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCMMOCTH TTOJIE3HOW MOIIIHOCTHM MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuunsix cpeoax.

DJeKTpUYecKass IMPOBOAUMOCTb  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAs
IPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAJLUIOB OT
Temrieparypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKMU. CobcTBeHHas u pUMeECHast MIPOBOJIUMOCTD
nonynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS THCCOLMALIMS.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJleKTpuuecKkuii TOK B Tra3zax. CamMOCTOSITENIbHBIM M HECaMOCTOSTEIbHBIN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuueckne yCTpOMCTBA M TPAKTUUECKOE MNPUMEHEHHUE: Ta3opas3psiaHbIe
JaMIIbI, DJIEKTPOHHO-Ty4YeBass TPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: ITHO/,
TPAH3UCTOpP, (POTOAMOJ, CBETOAUOJ, TajbBaHWKa, padUHUPOBAHHE ME[H,
BBIIIJIaBKA AJTFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHHE TPOBOIUMOCTH METAJUIOB U MOJIYIIPOBOJIHHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmroienue ammekTpoimsa.

N3mepenue 3apsia OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCHUMOCTHM  COINPOTHUBIICHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3n4ecKNH NPAKTUKYM.

CnocoObl u3MepeHus: PU3NYECKUX BEIUYHMH C UCTOIb30BAHUEM aHAJIOTOBBIX
1 U(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHCTEM.
AOGCOITIOTHBIE ¥ OTHOCHTEJIbHBIC TIOTPEITHOCTH U3MEPEHUN (HU3UIECKUX BEITUYHH.
OueHka rpaHul] MOrPENIHOCTEM.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIECIOBAHUM  3aBUCHUMOCTEN
bu3nueckux BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BbIOOpP U3 PadoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
1abopaTopHBIC PA0OTHI, TPAKTUKYM).

MexnpeaMeTHbie CBS3H.

N3ydyenne kypca ¢usuku yraoyonénHoro ypoBHs B 10  kjacce
OCYILIECTBISIETCA C YUETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTreMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3Hanua: SBICHWE, HAy4YHbIA (PakT, Tumoresa, (Qu3nyeckas BeIMYHHA, 3aKOH,



Teopusi, HaOIIOJIEHHWE, OKCIEPUMEHT, MOJICIMPOBaHUE, MOJeIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpUTEIIbHBIE TPUOOPHI, Iu(poBas JadbopaTopusi.

Mamemamuxka: penieHue cucTeMbl ypaBHeHUH. JluneliHas ¢QyHKUMS,
napaboia, runepbosna, ux rpaduku u cporicta. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKICCTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KUBOW mpupoze, auddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYKAIOIICH CpEbl,
yTUJIM3ausl OMOOPraHUYECKOro TOIUIMBA IS BBIPAOOTKH  «TEIUIOBON» W
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHUS B )KUBOUM TIPUPOIC.

Xumun: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYIL,
MOJIb BEIIECTBA, MOJSIpHAs Macca, IOJIydeHHEe HaHOMAaTepHasloB, TEIUIOBBIC
CBOMCTBA TBEPMBIX TEII, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAIUIBI, DICKTPUUCCKHEC
CBOMCTBa METAJIJIOB, JICKTPOIMTHYCCKAS TUCCOIMALINS, TaTbBAHUKA, dJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoCTh BO31yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JABMXCHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMHM), WCIOJIb30BAaHUE 3aKOHOB COXPaHEHUS
MEXaHWKA B TEXHUKE (THMPOCKON, BOAOMET W APYTHE), JNBHUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE HAHOMAaTEepHAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
ra30pa3psIHbBIE JIAMITHI, TTOJTYIIPOBOTHUKOBBIC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmn cynepno3unuun
MarHWTHBIX TTOJIEN. JINHUY MarHUTHOW MHAYKIIHU.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBieHUE U MOAYJNb. [[BUkEHNE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

MaruauTtHoe nose B BeniecTse. DeppoMarHeTuky, napa- u 1MaMarHeTUKHU.



TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCH: IMPUMEHEHUE
ITOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIIbTUMETD,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MAarHATHOTO  MOJS  IOJOCOBOTO U
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

Kaprrna nuHMA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOmonenue nBu>KeHuUs mydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD NENCTBUS AJIEKTPOU3MEPUTEILHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccnenoBanne NeUCTBUSA IIOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKUMM. [IOTOK BEKkTOpa MarHUTHOM
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJC wHAYKUMH B MNPOBOAHUKE, NBUXKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenna.

NuayktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMH NOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. DJ1C caMOMHAYKIIUH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
[I€Yb, COJICHOMU/I, 3alllUTa OT AJIEKTPU3ALNU TEJ IIPU ABUKEHUU B MAarHUTHOM I0JIE
3emiu.

Hemoncmpayuu.
Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHYKIINH.

UccnenoBanue 3aBucumoctd J/]C caMOMHAYKIIMKU OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OrnpeaeneHre MHIYKIUU BUXPEBOTO MarHUTHOTO MOJIS.

HccnegoBanue siBIEHUS CAMOUHAYKITUU.

COopka MojieH JIEKTPOMarHuTHOTO reHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OIMMCaHUE.
DHepreTuuecKoe OMucaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Amvmutyna u ¢aza kosneOanuil. CBsI3b aMIUIUTYIBI KOJIEOAHUN HCXOHOM
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[leprion m uacrora koneOanuii. [lepwom manbiX CBOOOAHBIX KOJeOaHMIA
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonstue o 3aryxaromux kKonedanusx. BeinyxeHHbsie konedanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aTyXxaHuss Ha BHJ PE30OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHnueckrne ycTpoMCTBa U TEXHOJOTHUYECKUE MPOLECCHl: METPOHOM, Yachl,
KaudeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

Hemoncmpayuu.

3anuck K01e0aTeabHOro IBUKECHHUS.

HaOmonenne He3aBUCUMOCTH MEPHOJa MaIbIX KOJIGOaHH Ipy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnenoBanue 3aTyXamnux KojaeO0aHui U 3aBUCUMOCTH MEPUO]Ia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue kojebaHWil Tpy3a Ha MACCHBHOM TIPY)KHMHE C LEJbIO
dbopMUpoBaHUs MPEACTABICHUN 00 HUeaTbHON MOJEIH NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs YHEPTUU MIPH KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYXJIEHHBIX KOJICOAHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB ABMKEHUS TENa B X0J1€ KOJICOaHUI Ha YyIIPYroM IO/BECE.

N3ydyeHne nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTY/IbI 3aTyXalOIUX KOJeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. Inekmpomaznumnsle Konebanus.

KonebGarenpubiii  koHTYp. CBOOOAHBIC JJICKTPOMArHUTHBIC KOJEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsizia KOHACHCATOpa C aMIUIUTYIOU CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOICE 3HAYCHHWE CHUJIBI TOKA W HANPSOKCHUS TPU pa3audaHon (opme
3aBUCUMOCTH MEPEMEHHOT O TOKa OT BPEMEHHU.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHJYKTUBHOCTH B L€ CUHYCOMJAJILHOIO MEPEMEHHOIo TOKa. PEe30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepemadya u moOTpeOieHUE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKH TIPU TMPOU3BOJACTBE 3JieKTposHepruu. KyneTypa
UCIIOJIb30BaHUS AJICKTPOIHEPTUU B TTOBCETHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpOIepeay.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pe3ucrop, karynika MHIYKTUBHOCTH M KOHAEHCATOp B MU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIMIT ASUCTBUS TpaHchopmaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

Nzydenue Tpancopmartopa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJICHCATOP, KaTyIIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMU IIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpPaXKEHHE, MpEIOMJICHHE, MHTepPEpeHUUs U
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTephepeHus u nudpaxius.

[Ilkana 37eKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpruéMHUK, TeJIEBU30D, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOAOTIHHBIX BOJIH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne uarepdepenHinu u qudpakiny MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yJIbTPa3ByKa U €ro IPUMEHEHHE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
Y4acTOTOM KOJI€OaHUH.

HccnenoBanue CBOWCTB DJICKTPOMAarHuTHHIX  BOJIH: OTpa)k€HUe,
peIOMIICHHE, OJSIpU3aLus, TUPPaKIus, UHTEPPEPEHLIUS.

Oo6HapykeHre HHOPAKPACHOTO U yIbTPadHOIETOBOI0O U3TyUYCHU .

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3yuyeHne napamMeTpoB 3ByKOBOM BOJIHBI.

N3yuyeHne pacrpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHHOE pacpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyd caera.
TodeuHbIil UICTOYHHK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI oTpaxkeHUsi cBeta. [locTtpoeHne n3o00paxeHuit B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTeNb npeaoMiieHus1. [IocTOSHCTBO 4acTOThI
CBE€Ta M COOTHOUICHHWE /JIMH BOJIH NPU NEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes3 IpaHuIly pas3zelia IByX ONTHYECKUX CpPeEX.

Xon nydeilt B mpusme. [ucnepcust cBera. CloXHBIA cocTaB O€lI0ro CBETA.
[Ber.

ITonnoe BHyTpeHHEE OTpakeHue. lIpenenbHblid yroy MmojJHOro BHYTPEHHETO
OTPaXKEHUS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE M ONTHYECKas CHiIa TOHKOW JIMH3bl. 3aBUCUMOCTh (DOKYCHOTO
pacCTOSHUST TOHKOU C(EepUYecKoll JUH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOTO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xoa ayya, MPOLIEAUIErO JIMH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpemaromnias crocoOHOCTh. ['1a3 Kak onTuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontmka. WuTepdepenmus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTHUHE OT JBYX KOTEpEHTHBIX MCTOYHHMKOB. [IpuMepsl KiaccM4ecKux
UHTEPPEPECHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[JIABHBIX ~MAaKCMMyMOB TIpM MaJCHUM MOHOXPOMATHMYECKOro CBeTa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JyIa,
nepuckor, (oTtoanmnapaT, MHUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHAS ONTHUKA, TU(PpaKIMOHHAS pelIETKa.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanue npejaoMIieHus CBETA.

HabGuroienrie moaHoro BHyTpEHHEro oTpaxkeHus. Mojenb cBeToBoIa.

HccnenoBanne XoAa CBETOBBIX NYYKOB Yepe3 IJIOCKONapaJIeNIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB U300payKeHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Habmonenne natepdepeHium cBera.

HaOmronenne BETOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue noisipu3anuu CBeTa.

[IpuMeHeHue NONSIPOUIOB JJIsl U3YUEHUS MEXAaHUYECKUX HAMPSIKCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

W3MepeHune nmokasaresis MpeaoMIIEHUS CTEKJIA.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUSL OT BellecTBa (Ha
IpUMEPe KUIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tonydyenne n3o0pakeHus: B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BIL.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMMYECKUX CUCTEM.

Hab6monenne nudpakimu, nHTEpPEpeHIINN 1 MOIIPU3AINH CBETA.

N3ydyeHue nossipusaiiuy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJICKTPHUKA.

N3yaenune naTepdhepeHiny J1a3epHOro U3TyIeHUs Ha BYX IIENSX.

HaGmonenue nucnepcum.

HaOmonenue u uccnenopanue 1udpakiuOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHnue criekTpa U3IYYEHHUS] CBETOAMOJA MpPU MOMOIIU JU(PAKIIMOHHON

PELIETKY.
Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.
['panunbpl  NPUMEHMMOCTHM  KJIacCMYeckor — mexaHuku.  [loctynarsl

CIEIUAIBHON TEOPUH OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHHU U COKPALLICHUE JJINHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C JHEPrUEl U UMITYJIbCOM PENSITUBUCTCKOM YAaCTULBI. DHEPIrus
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHME MPOILECCH: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHnue HMMOyJIbCa M DHEPrUM  PEISITUBUCTCKUX dYacTuil (IO
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cMemienus Buna. ['unore3a [Tnanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMIYJILC (HOTOHA.

®oroaddexr. Onwitel A. I'. CtoneroBa. 3akonbl poTodddekra. YpaBHeHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTPaKaI[yl0 NoBepxHOCTh). OmbiTel 1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alluh JABWXKYIecs uvactuibl. KopmyckynsapHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Crneunduka nzmepeHuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEHHOCTEN
I'efizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP,
dorornement, ¢GOTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO oTodddekra.

HccnenoBaHne  3aBUCHUMOCTHM  CONPOTUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinuoi [nanka Ha ocHOBe uccienoBanus Gporodrdpdexra.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAIPSKEHHUS.

Tema 2. Qu3zuxka amoma.

OneITHl IO MCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroma
Pezepdopna.

[Toctynatsl bopa. M3nydenue u norsoiieHrue (OTOHOB MPH MEPEXOJe aToMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJECHHOE U3JydeHue cBera. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA HOHU3UPYIOLUX YACTHLL.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne nmuHelyaToro CreKTpa.

HccnenoBanne cnekTpa pa3peKEeHHOI0 aTOMapHOrO BOJOPOJIA M U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0PA U I1EMEHMAPHBIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio saapa. M3otomsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. ONEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOrO pacnana. PanvoakTMBHBIE W30TONBI B IPHUPOJE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbll (hoH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl aapa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YIIPABJISIEMOIO0 TEPMOSIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCIEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

Mertozsl perucTpaiuu 1 UCCIEA0BAaHUS JIEMEHTAPHBIX YACTHLL.

OyHAAMEHTaIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[IpencraBnenue o CtangapTHoi Moaenu. KBapK-TiIt0OHHAst MOJIENb aIpOHOB.

®usuka 3a npenenamu CrtangaptHod mozaenu. TémHas marepus U TEMHas
JHEPIusl.

EnnHcTBO puznyeckoil KapTUHBI MUpA.

TexHnueckne yCTpoMCTBa U TEXHOJIOIMYECKHE MPOLECCHI: T03UMETP, KaMmepa
Bunibcona, SiAEpHBIA  peakTop, TEPMOSAJEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAas TOMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paiioakTUBHOrO ()OHA C UCTOIb30BAHUEM JTO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znea 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKH JJI1 OOBSCHEHHUS IIPUPOIBI
KOCMHUYECKUX 0OBEKTOB.

Meroasl acTpoHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAAMOTENECKOIbI, BHEATMOC(EpHast aCTPOHOMHSI.

Bun 3Bé3mnoro nHeba. CosBe3nusi, sSpkue 3BE3MbI, IIAHETHI, MX BUIUMOC
JIBUYKECHUE.

ConHeuHas cucrema.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaabHbII KIacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUJISl 3BE3] TJIABHOM IMOCIIEIOBATEIIbHOCTH. BHYTpEeHHEE CTpOeHHE
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lonoxxkenue u nBukenue CoJiHIIAa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE ABIPBI B sApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenns 3B€31HOTO0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3nusi CeBEepHOro MOJyliapus U SIpKue
3BE3IBI.

HaOmonenuss B Tenmeckon JlyHbl, TIulaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHHH.

DU3NYEeCKUH PAKTUKYM.

CrocoOb1 m3MepeHust (PU3NYECKUX BEJIUMYHWH C MCIOJIh30BAHUEM aHAJOTOBBIX
U [UGPOBBIX U3MEPUTEIILHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHu NOrpeNIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICIOBAHUNA  3aBUCUMOCTEH
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKHX  pazieiax «YUYEHHUYECKHM  DKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aroIee MOBTOPEHUE.



OO6001IeHne U cucTeMaTh3alus CoJAep KaHus pa3eioB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIECIMAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Poner Qu3uku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTMYECKOMH,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YeIOBEKa, pojib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAYYHOW KapTUHE MHUPA, 3HAYCHUE OINKCATEIbHOU,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
busnueckor TeOpuM, poiib GU3NUECKON TeOprH B (HOPMUPOBAHUM TIPEICTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeameTHble CBA3M.

N3ydyenne kypca Qusuku yrayon€éHHoro ypoBHs B 11 kiacce
OCYHIECTBIIETCS C YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcaMHU
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHUE, HAy4YHbIA (PAKT, TUnore3a, (Qu3nyeckas BEIUMYHMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKIECTBO. BEKTOPBI M MX INMPOECKLUHUM HA OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBomnble 37MeMeHTapHBIX (GyHKIUNA. [Ipu3Haku momO00UsT TPEYroJbLHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: snektpuueckue SBJICHUS B KUBOM NpUpOJE, KoseOaTelbHbIE
JNBWKEHUS B JKUBOW MNPHUPOAE, HKOJOTMYECKHUE PHUCKU TMPU IPOU3BOACTBE
JJIEKTPOSHEPTMH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3BYKOBasi JMArHOCTUKAa B MEJUIIMHE, ONTHUYECKUE SBIEHUS B KUBOU
PUPOJE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTYpa TBEPABIX
TE1, MEXaHU3Mbl O00pa30BaHUS KPUCTALIMYECKON pPEIIETKH, CIEKTPaIbHBIHI
aHaIM3.

T'eozpachua: wmarnuTHBIE TIONMIOCA 3€MIIM, 3QJ€KH MArHUTHBIX  PYI,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cericmorpad.

Texnonocusa: TPUMEHEHUE TIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
aNeKTpoABUTaTeNb SIkoOU, TeHepaTop MEPEMEHHOTO TOKA, WHAYKIIMOHHAs TIeYb,
JMHUA J3JIEKTPONEPENad, EKTPOABUTATEND, pagap, paduoONpUEMHUK, TEIEBU30DP,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKOBas AMArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIﬁ alrrapar, BOJOKOHHAA OIITHKA, COJTHCUHAA 6aTape$1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACpHasa SHCPICTUKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHA.



IUTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mpeamera «Duszukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPaXKAAHCKOr0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCHICKOr0 OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJCHCTBOBATb C  COUHUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH POCCUICKOM IpaKJaHCK O UJEHTUYHOCTH,
MIaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OLIEHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIEC PEUICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOIO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e OCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAsA OCTETUKY HAy4YHOIO
TBOpPYECTBA, MPUCYIIETO (PU3NUECKON HAYKeE.

TPYAOBOIr0 BOCIIMTAHUS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJie CBA3AHHBIM C (U3MKOW U TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peam30BbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B
o0yacTu PU3MKHU HA MPOTSHKECHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(hOpPMUPOBAHHOCTH AKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE ONBITA JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbBIC YUeOHbIC 1eHCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKECHUS,

BBIABJIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYHsT B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTEpUAJIBbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIEIISIM, OLICHUBATh PUCKU ITOCIEICTBUI AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HaYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMHA TOHATHUSMH U METOJaMU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZIepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHMUS;

BJAJIETh BHUAAMH JEATEILHOCTA MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIE CBA3M U aKTyalIU3HpPOBaTh 3ajady,
BBIIBUTATh THUMOTE3y e peleHus, HaXOAuTh apryMEHTHl IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, TPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTHh 3HAHMS 10 (U3HKE B MPAKTHUECKYIO O0JIaCTh
KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BJaJIeTh HABbIKAMHU TONy4yeHHUs MHGOpManuu (PU3HUECKOTO COAEpHKaHUS
U3 UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIIBHO OCYLIECTBIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJIb30BaTh CpeACTBA HWH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PELICHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COAEpPXNaHUS B pazIUUHbIX (opmarax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIIEHHE Ha YypoKax (U3UKK U BO BHE-ypOUHOU
NEATENBHOCTH;

pacrno3HaBaTh NPEANOCBUIKM KOH(JIMKTHBIX CUTyallMdi M CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJMBUTYaIbHON pabOoThI;

BbIOMpAaTh TEMATHUKy M METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAXKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
NEeUCTBUH, pacpeiessITh POJid ¢ yU€TOM MHEHHI Yy4aCTHHKOB, OOCYKIaTh
pE3YJIBTATBl COBMECTHOU pabOTHI;

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa U KAXKJOrO0 y4aCTHHMKA KOMAaH/bI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJIEH C IO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE ITOBEIAEHUE B PA3IMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpaxkeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ [MO3HABATENIbHYIO  JESATEIbHOCTh B
o0rmactT (U3UKU W ACTPOHOMHH, BBISIBISITH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJTbHO COCTABIIATH TUIAH PEIICHUs] PACUETHBIX U KAYECTBEHHBIX
3a7a4, IJIaH BBIMOJHEHUS MPAKTHYECKOW paOOTHI C YYETOM WMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUN;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacliupsiTh ~ paMKH  y4eOHOro TpeaMeTra Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JieJlaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (POPMUPOBAHHUIO U TMPOSBICHHUIO JPYAUIMH B 00JIACTH
(U3HMKH, TOCTOSSHHO TMOBBIIATH CBOW 0Opa30BaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BIIQJICTh HAaBBIKAMU T[O3HABaTEJbHOW pe(dIeKCuu Kak OCO3HaHMS
COBEPIIAEMbBIX JICMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedJIEKCUU IS OICHKH CHUTYyallid, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OIICHHWBATh PUCKU M CBOCBPEMEHHO NMPUHUMATHh PEHICHUS IO UX
CHWKECHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JPYrUX MpPU AHAIN3E Pe3YJIbTAaTOB
JIESITEILHOCTH;

MpPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITCILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIMIHOKHU.

B mporecce mocTmkeHUs JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI T10
dbuzuke g ypOBHS cCpeAHero oOmiero oOpa3oBaHUA y OOyYaroluxcs

COBEPIIEHCTBYETCS HIMOIMOHATBHBIN UHTEJUIEKT, MIPEANOoIarafoIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWA,  BKJIOYAIONIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

OMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HMOITMOHATILHOM Cepbl, OBITH YBEPEHHBIM B ce0e€;

CaMOpEryJTUPOBaHMSI, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIMOCOOHOCTH aJanTHPOBATHCA K
OMOITMOHAIILHBIM W3MEHEHUSM W TPOSBISTH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICIN
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh IMOHWUMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBJICHUU OOIICHHUS,
CIIOCOOHOCTB K COYYBCTBHIO U CONEPESIKUBAHUIO;

COIIMATTbHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTpaMBaTh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOHGIUKTHI.

[TPEJAMETHBIE PE3YJIbTATEHI



K xonny oOyuenuss B 10 knacce mpeIMETHbIE Pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMATILHOM M ATUYEeCKOM cdepax AesaTenbHOCTH
YeJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAYYHOM KapTHUHE MHpA,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTrHOCTUYECKOW  (QYHKIUN  (QU3UYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (DM3UKH M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(dbopMUpOBAHUY TIPEICTABIICHUN 0 (U3MUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH MoJeieil (U3MYECKUX Tel U
MPOIECCOB  (SIBJICHWI): WHEpIHATbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCOMOTHO yrpyras jaedopMmanus, aOCOIIOTHO
yIpyroe 1 abCOIOTHO HEYMPYTOe CTOJIKHOBEHUS, MOJIEIHU Ta3a, >KUJIKOCTH
U TBEPAOro (KPUCTAIUIMUECKOr0) Tela, UleabHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

paznuyaTh yCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PU3HMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHATM3UPOBATh M OOBACHATH MEXAHMYECKHE TIPOLECChl U  SBIICHUA,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OPMYJbl KHHEMAaTHKA PaBHOYCKOPEHHOTO
JBYDKEHUS, TIpeoOpa3oBaHusi [anummess 1yis CKOPOCTH W TEpeMeEIIeHUs,
3akOHbl HpBIOTOHA, TIPUHUKUN  OTHOCUTEIBHOCTHM [ amuies, 3aKOH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbca 1 MEXaHUYECKOU
SHEPrUH, CBSI3b PabOThl CWJIbI C M3MEHEHHWEM MEXaHWYECKOW SHEpruu,
YCJIOBUSI paBHOBECHUsS TBEPAOro Tejla), NpPU OSTOM HCIOJIb30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS UMIYJIbCa U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHOBHble monoxeHuss MKT u 3akoHBI MOJEKYISpHOHM (QU3HKKA U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW SHEPrued TEIUIOBOrO ABMIKEHUS M KOHLIEHTpPAUHMEH €ro
MOJIEKYJI, CBS3b TEMIIEPAaTypbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABIICHUS HUICAIHHOTO
raza C KOHIEHTpAIIMEW MOJIEKYJI M €ro TEMIIepaTypol, YypaBHEHUE
Menneneesa—Kmaneiipona, mnepBbld 3aKOH TEPMOAWHAMUKHU, 3aKOH



COXpPaHEHHUsl HPHEPruM B TEIUIOBBIX MpOIECCax), MPU ITOM HCIIOIb30BaTh
MaTeMaTu4YecKoe BBIDAKEHUE  3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH KyrnoHa, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
MoJIEH, MPU ATOM YKa3biBas YCIIOBUSA MpUMEHUMOCTH 3akoHa KyroHna, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILUEHMS: 3aKOHbI OMa Juid ydacTka
ey U U1 3aMKHYTOM DJIEKTPUYECKOW Lenu, 3akoH J[xoyis—Jlenua,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

OINHUCHIBaTh (PU3MYECKHUE MPOLECCHl M SBJICHUS, HCIONb3YysS BEITUYHMHBI:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JIaBJIEHWE, MOTEHUUAJIbHAs »JHEPrusi, KUHETHYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIA TSKECTH, CUJIA YIPYTOCTH, CHJIAa TPEHHS, MOILIHOCTD,
SHEPrus B3aUMOJCHCTBUSA Tela ¢ 3eMiI€id BONM3M €€ TMOBEPXHOCTH,
SHEprust ynpyroil nedopManuu MOPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUICAbHOTO OJHOATOMHOIO rasza, pa0oTa HaealbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JIBUTATEIISA; AJIEKTPUUECKOE I10JI€, HANPSKEHHOCTD JIEKTPUYECKOrO IOJS,
HaIpsDKEHHOCTh  TOJIE TOYEYHOrO 3apsA/a WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN 3JEKTPOCTATHUECKOrO IOJI,
pa3HOCTh  IMOTEHUMAJOB, JJIEKTPOABWXKYIAs CWIa, CHIa  TOKa,
HaIllpsDKEHUE, MOIIMHOCTh TOKA, JJIEKTPUYECKas €EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, CONPOTUBIECHHE y4YacTKa LENU C MOCIEAOBATENbHBIM U
NapajlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOr0 MOJIs
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOEHHOCTHM  TPOTEKaHWs  (PU3UYECKUX  SBIICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBHJKCHHE 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBMXKeHUE, Nuddy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlUs, IIJIaBICHUE U KPUCTAILTU3allHs, HAllPaBJICHHOCTh
TEIUIONEpEAAYH, IEKTPU3ALUA TeEJl, SKBUIIOTCHIIMAIBHOCTh TTOBEPXHOCTH
3apsKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJJHOW (PM3NYECKON BEIHUYUHBI OT
JIpyrod C  HUCHOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUH, TMpU  ITOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DUKCUPOBATH pPE3yNbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHAE TIpaduUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeaTh BBIBOJIbI IO pe3ybTaTaM
WCCIIEI0BaHNS;

MPOBOAUTh KOCBEHHBbIE H3MEPEHHS] (U3MYECKUX BEJIWYUH, IMPU STOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIYUCHHbIE PE3YNbTAaThl U JENaTh BBIBOJ O CTATyce MPEAJIOKEHHOU
TUIOTE3bI;

coOJr01aTh MpaBuiia O€30MacHOr0 TpyjAa MPHU MPOBEACHUU HCCIICIOBAHUM
B paMKax y4yeOHOro OJKCIHEpMMEHTa, MpPaKTHKymMa ©  ydeOHO-
UCCIIEIOBAaTENbCKOM W IMPOEKTHOW JEATEIbHOCTH C HCHOJIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemare pacuy€THBIE 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOpD (pU3MUYECKOW MOJENH, OTBEUarIeld TpeOOBaHMWIM  3amadw,
OpUMEHATh  (POPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTM U  IOCTYJaThl
¢u3nyecKux TEOpPUM NpU HCIOIB30BAHUM MAaTEMATUYECKUX METOOB
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
AHAIN3UPOBATh PE3YJIBTATBl M KOPPEKTUPOBATH METOABI PELICHHS C
Y4€TOM MOJIyYEHHBIX PE3YyJIbTATOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3/esioB Kypca (PU3MKH, a TaKKe MHTETpally 3HaHUN U3 JPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY pacCyKJIE€HUI ¢ ONOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3MYecKue SBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS [ OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MTPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHUN O PallMOHAILHOM
IPUPOJOIIOJIB30BAHUH, @ TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHHM
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
00I1IeCTBa;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsl C HCIOJb30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HayYHO-TIOMYJISIPHOM MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUN
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATh  MOJYy4aeMylo  HHQOpPMAalLMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

MPOSIBIISATH OpraHu3alMOHHbIE u MO3HABATEIIbHbBIE YMEHUS
CaMOCTOATENILHOTO  IPUOOpPETEeHUs] HOBBIX 3HAHUM B  Mpolecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEIBCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAMOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYyallUsX, aJl€KBaTHO OLEHUBATh BKJIAJ KaXI0ro W3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMATPUBAEMOM MTPOOIIEMBIL;

MPOSBIISATh MOTUBALIMIO K OyAylieil NpoeCCHOHAIBHON AESITEIbHOCTH 1O
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xonuy oOyuenuss B 11 knacce TipelIMETHBIE pe3ylbTaThl Ha YriyOJEHHOM
YPOBHE JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OO0 yUaIOIIHUXCS YMEHUMN:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLMAIBHOM M 3TUYeCKOoU cdepax NesTeIbHOCTU YelIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHOW HAy4HOW KapTHUHE MHUpA, POJb ACTPOHOMHUHU B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKUMI (DU3HuecKoil Teopuu —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb (usnueckoll Teopuu B (HOPMUPOBAHUU IPEICTABICHUN O
busnyecKoil KapTUHE MUpPA, MECTO (PU3NUECKON KapTHHBI MUpa B 0OIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJIHOE
MarHMTHOE I0JI, TAPMOHUYECKUE KOJIeOaHUsl, MaTEMaTUYECKUN MAsTHUK,
WJCATbHBINA TMPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIM CBETA;

pa3nuyaTth ycnoBHs (TpaHHIlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTalIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl JJEKTPOJUHAMHUKH U
CHEMANIbHOM  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHHUS
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuina JlopeHma, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHATM3UPOBATH M OOBICHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OWHINTEHHA IS
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiI0BOTO U MAcCCOBOTO YUCET U HPHEPIUU B SIICPHBIX PEAKIMUSAX, 3aKOH
PaAOaKTUBHOTO pacnazia);

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsLDKEHHOCTD 3JIEKTPUYECKOrO MO, MOTEHIMA 3JEKTPOCTaTUYECKOIO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MAarHUTHOTO TMOJsl, MarHUTHBIM TOTOK, CWia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MacCOBO€ YHUCIIO U 3apsij spa, SHEPTUS CBS3U SPa;

OOBSICHATH  OCOOCHHOCTHM  TPOTECKaHUS  (PU3WYECKUX  SIBJICHUIA:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, JAupaKius, JUCHEPCHsi, TOJTHOE BHYTPEHHEE OTpaKCHHUE,
dbotoanexkTpuueckuii 3¢pdext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue saep, (PU3NYecKUue MPHUHIUIBI CIIEKTPATbHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeNATh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa 1 cuiibl JIopeHa;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJioM, TOHKOW JIMH30M,
Y PaCCUUTHIBAThH €0 XapaKTePUCTUKH;

MPUMEHATH OCHOBOIIOJArallie ACTPOHOMHYECKUE MOHATHS, TEOPUU U
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CUCTEMAax, B MEXKIaJaKTHUECKOU
cpelie; NBUKEHUS HEOCCHBIX TeJI, DBOJIIOIUH 3BE3] U BeeneHHoi;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBAaTh pe3yiabTaThl TOJYUYCHHOW 3aBUCHUMOCTH



¢u3nyecKkux BEIWYUH B BHUJAE TpaQUKOB C YYETOM aOCOIHOTHBIX
NOTPEIIHOCTE  M3MEPEHUM,  JeNaTh  BBIBOABI MO  PE3yJbTaTaM
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAMTH OIBITHI MO MPOBEPKE MPEAJIOKEHHOW TMITOTE3bI: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METO/IbI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOroaaTh TMpaBmwiia 0€30MacHOTO TPy/a MPH MPOBEIECHUN WCCIICIOBAHUN
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPAaTOPHOI0 000PY1OBAaHUS;

pemarp pacdy€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESBHO 3aJaHHOU
(¢u3nuecKol MOJENbI0: Ha OCHOBAaHMM aHajiW3a YCIOBUS BbIOMpATh
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUH
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACYETHI HA OCHOBAHUHU UMEIOIIUXCS JAHHBIX, aHAJIM3UPOBATh
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

peliath KadyeCTBEHHbIC 3alaud, TpeOyrollue NpPUMEHEHUS 3HAHWM U3
pa3HbIX pa3esioB Kypca (PU3UKH, a TaKKe UHTETrpali 3HaHUN U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIIOJb30BaTh TEOPETUYECKUE 3HAHMUS [l OOBSICHEHHS OCHOBHBIX
MPUHLIUAIIOB PabOTHl U3MEPUTENBHBIX MPHOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATH U OIIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOACTBEHHOM
NESATENIbHOCTH 4YeJIOBeKa, CBSI3aHHOW ¢ (PM3MYECKUMHU MpOIeccamH, ¢
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOAOIOJIB30BAHUHU, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JTOCTHKEHHM



HAyKM M TEXHOJNIOTUW Ui JaJbHEHIIEro pa3BUTUS YEJIOBEUECKOIrO
oO11ecTBa;

NPUMEHATh pPa3IUYHbIe CIOCOOBI PadoThl ¢ MHpOpMaUUen (PU3NUECKOTrO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-IOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETAlluU
uH(pOpMAIMU, TOMYyYEeHHOW W3 pPa3IMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaM3a UCTOYHUKA NHPOpMAIIUY;

POSIBIIATH OpraHu3alOHHBIC u MO3HaBaTe/IbHbIC YMEHUS
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITTOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh padOTy TPYIIIbI, pAMOHAIBHO PAaCHpPENESATh AeTEIbHOCTD
B HECTAHJAPTHBIX CUTYallUsAX, aJeKBaTHO OIEHUBATh BKJAJ KaXJOTO M3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIISATH MOTUBALMIO K OyAylieil NpoeCCHOHAIbHON AESITEIbHOCTH MO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasnsie | IlpakTuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIV METO/I TIO3HAHUS ITPUPO/IbI
1.1 Hayunblii MeTO MO3HAHUS TIPUPOJIBI 6
Hroro no pazueiy 6
Pa3znen 2. MEXAHUKA
2.1 Kunematnka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpAOro Tena 5
24 3aKOHBI COXPAaHEHUS B MEXaHUKE 10
Hroro no pasaeny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPHH 15 1
3.2 Tepmonunamuka.TemioBbie MalIMHBI 20 1
33 ArperatHbie cocTosiHUS BeniecTBa. Pa3oBbie 14 1
Hepexoabl
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DNEeKTpUYECKOE Mojie 24 1
4.2 [TocTOsIHHBIN IEKTPUYECKUI TOK 24 1




4.3 Toku B pa3iaMuHBIX cpenax 6
Uroro no pazneny 54
Paznen 5. PUSUNUYECKH IPAKTUKYM
5.1 ®uznyecknil MpakKTUKYM 16 16
Hroro mo pazaeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM ugpossbie
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJIEKTPOJANHAMUKA
1.1 MaruuTtHoOe€ 1osue 14
1.2 DNEKTPOMArHUTHAS] MHIYKIIHS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KoJeOaHus 10
2.2 OneKTpoMarHuTHbIE KojeOaHus 15
53 MexaHU4ecKHe U AIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Onruka 25 1
Hroro mo pazneny 60

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1 Ocnosel CTO 5 1
Hroro no pasaeny 5
Pazgen 4. KBAHTOBAS ®U3UKA

41 KopryckynsapHo-BOIHOBOM yain3m 15

4.2 dusuka aToma 5

43 dwu3rka aTOMHOTO SJIpa U DJIEMEHTapHBIX 5
' 4aCTHUI]




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DJIeMEHTHI aCTPOHOMHUH U aCTPODUZUKH 12
Wroro no pazneny 12
Paznen 6. PUSHUECKHUA TPAKTUKYM
6.1 dusnueckuil IpakTUKYM 16 16
Htoro no pazgeny 16
Paznen 7. OBOBLIAIOIEE IIOBTOPEHHUE
Cucremartuszanusa U o0001eHne
71 MPEAMETHOT'O COJIEPIKaHUS U OIbITa 15
' JeSITeIbHOCTH, IPHOOPETEHHOTO TIPH
u3ydeHuu kypca ¢usuku 10 — 11 xnaccon
Wroro mo pazneny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 kmace/ KacesinoB B.A., O011ecTBO ¢ OrpaHuYeHHON
OoTBeTCTBEHHOCTHIO «J[PODAY; AkiimonepHoe oo1iecTBo «31aTenbcTBo
«IIpocBemieHue»

» ®usnka, 11 kmace/ KacesaoB B.A., O011ecTBO ¢ OrpaHUYeHHOMN
0TBETCTBEHHOCTHIO «/[PODA»; AkumonepHoe obmiectBo «31arenscTBo

«IIpocBenieHue»

METOJIUYECKHUE MATEPUAJIBI JIJISA YUYUTEJISA

®uszuka. Yrayonennsiit ypoBeHb. 10—11 kmaccrl : pabouas mporpamma K
muauu YMK B. A. KacesiHoBa: yueOHO-MeToanueckoe nmocooue / B. A.
Kacesinos, U. I'. BnacoBa. —M. : Ipoda

2 ®uzuka. 10 k. YriyOneHHblid ypoBeHb : yueOHuk / B.A. KacbsiHOB. — 5-¢
u3n., crepeorurn. — M. : JIpoda

3 ®usuka. 11 k. YrnyOnennslil ypoBensb : yueOHuk / B.A. KacesiHOB. — 5-¢

u3., crepeorun. — M. :Jlpoda

HNUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - coransHas ceTh pabOTHUKOB 00Pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkosie.

3 http://festival.1september.ru/articles/ - ¢pectuBans nmegarorn4eckux uaeci



«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caidt nnst yaureneit pU3MKM 1 UX YICHHKOB.
5 http://www.physics.ru/ - matepuaisl mo Gusuke.

6 www . ege .edu.ru - uadopmarroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomnekius L{OPos
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