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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeAHero oluero oOpa3oBaHuUs
pa3pa0oTaHa Ha OCHOBE MOJOXXEHUU M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHOM mporpammel, npeactaBieHHbix B ®I'OC COO, a
TaKkKe ¢ y4yéTtoMm QenepanbHOil pabouell mporpammsel BocnuTanus u KoHuenuuu
npenoaaBaHus yueoHoro npeameta «duszuka» B 00pa3oBaTEIbHBIX OpraHU3aAIUsIX
Poccuiickoit ~ depeparuu,  peaJM3yOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE NPEIMETHOE COIepKaHUE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOr0 TMpeaMeTra ¢ y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEW  00y4aroIMXcs.
[Iporpamma 1o ¢u3uke naéT MpejcTaBlIE€HUE O LEJAX, COJAEpPKaHHM, OOIIei
CTpaTeruu OOYy4YeHMs, BOCIHUTAHUS W PA3BUTHS OOYYAIONIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd YriiyOJIEHHOTO YpPOBHSI IMO3BOJSIET PEATU30BATh
3a/1ayu MPOo(ECCUOHATLHON OpPUEHTAIMM, HANpPABIEHO HA CO3/IaHUE YCJIOBHUM IS
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOrO O00pa30BaHUs MO PA3NUYHBIM  (PUZUKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme mo ¢usnuke ONpenensioTcs IUTAHUPYEMBbIE Pe3yJbTaThl
OCBOCHHUS Kypca (PU3UKHU HA YPOBHE CPEIHETO OOIIero 00pa30BaHUs: TMYHOCTHBIE,
METanpeIMeTHbIe, TpeAMeTHbie (Ha  yriyonéHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM sl pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeIMETHBIM M MPEIMETHBIM pe3yJibTaTaM OO0y4YaroluIuXcsi, OCBOMBIIMX
mporpaMmy 10 (uU3MKe Ha YpOBHE CpeAHEro o0mero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBISETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma no Gu3uke BKIIOYALT:

IUTAHUPYEMBIE Ppe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI 10 TOJIaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «Ou3nka» mo rogaM 00y4deHus.

[Iporpamma 1o ¢Qu3uke wMEeT NPUMEPHBIH XapakTep W MOXKET OBIThH
WCITIOJIb30BaHA YUYUTEIAMU (DU3UKHU TSl COCTABIICHHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH JJI1 pealiu3allii  Pa3lIMyHbIX METOJIMYECKUX
MOJXOJIOB K TPETNoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCJIOBHH
coXpaHEeHHs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®dusnka Kak Hayka O HauOosiee OONIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOT0 IpeJMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHUM 00 okpyxaroieMm mupe. [lIkonbHBIN Kypc GU3UKN — cUCTEMOOOpa3yIOUii
JUIsL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENeNuiIo XapakTep U OypHOE pas3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEPHATOB C 3aJaHHBIMH CBOMCTBaMH. M3ydeHue
(u3MKM BHOCHUT OCHOBHOM BKJIaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyatrouierocs, B (opMupoBaHre YMEHHI NMPUMEHSTh HAyUHbIN
METO/]I MO3HAHUS NP BHINOJHEHUN UMHU Y4€OHBIX UCCIIEA0BAHMIM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeHEr0o 0011ero 0Opa3oBaHus MOJ0XKEH
pAI Mael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €TI0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEM KypcC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peannzanus NpeanoiaracT HCHOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMAaNa (U3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPWIOKEHUM H3YYEHHBIX TEOpUM M 3aKOoHOB. [Ipw 3TOM paccMarpuBaroTCa Ha
ypOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TE€XHOJIOTHU.

Hoea Ikonozuzayuu peanusyeTcss IMOCPEACTBOM BBEACHUS SJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHMM IpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKHA M TEXHOJOTUM, a TaKXKe OOCYKICHUS
npo6JieM palMoOHAIBHOTO MPUPOOIOIB30BaHUS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue cofepx’aHus MPOrpaMMbl 10 (PU3UKE TOIKHO OBITH MOCTPOEHO Ha
MPUHIMIAX CUCTEeMHO-AESATEIHLHOCTHOTO moaxoAa. Jims Gusuku peanuzamnus 3TUX
MPUHIMIIOB 0a3UpyeTCsl HAa UCIOJIb30BAHUH CAMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
ITOCTOSTHHO JeHCcTBYIOMero ¢akropa ydeOHoro mpomecca. Jis yriayOiaéHHOTro
YPOBHA — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMYECKOTO JKCIEPUMEHTA,



BKIJIFOYAIONMIETO (DpOHTANBHBIC YYEHWYECKHE OMbBITHI TMPU H3YyYCHUH HOBOTO
Marepuana, 1abopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3anuu (QU3NYECKOrOo TNpakTUKyma. B mepBoM ciydae
MpaKkTUKyM mpoBoauTcs ubo B koHie 10 u 11 kmaccoB, nubo mocie mepBoro u
BTOPOr0 TOJYTOAUMN B KaXIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
WHTerpaiusi padoT MNpakTUKyMa B CHCTEMY Ja0OpaTOpHBIX paboOT, KOTOpHIE
MPOBOMSITCS B mMpoliecce uzyudeHus pazzgena (temsl). [Ipu stom mojn paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HMCCIIEIOBAaHUE, KOTOPOE MTPOBOAUTCS
10 PYKOBOJACTBY CBEPHYTOTO, 0000IIEHHOTO BUAa O€3 MOMIArOBOl HHCTPYKIIHH.

B nmporpamme mo (Qu3umke cHcTeMa YYEHHUYECKOTO JKCIEPHMEHTA,
7a00paTOPHBIX pabOT M MPAKTUKyMa TPEJCTaBIeHA CIUHBIM TepedyHeM. BbIOOp
TEMATUKHA JIJI 3TUX BUIOB YYCHHUYECKHX IMPAKTHUECKUX PabOT OCYIIECTBIISAETCS
y4aCTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTrO
IUTAHUPOBAHUS W OCHaIeHUs KaOuHeTa (m3uku. Ilpm 3TOM oOOecreunBaeTcs
OBJIaJICHNE OOYYalONUMHUCS YMCHHSIMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
WU3MEpPEHUs, WCCIICIOBAHUS 3aBUCHUMOCTEH (PH3NYCCKUX BEIMYMH WU ITOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

bonbiioe BHHMaHHWE yIENSETCS PEHICHUIO PAacdYE€THBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM I pacUETHBIX 3a/ad MPHOPUTETOM SIBIISIOTCS 3a7a4d C SBHO
3aJlaHHON W HESIBHO 3aJIaHHON (PU3MYECKOW MOJENbIO, MO3BOJISIIOIINE MTPUMEHSTh
M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO pasleia Kypca, Tak H
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3a7laHUsl Ha OOBSICHEHHE/Npe/CcKa3aHue MPOTEKAHUS
bU3UYECKUX SIBJICHUN M MPOIIECCOB B OKPYXKAIOIIECH KU3HH, TPEOYIOIINEe BHIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepHalbHO-
TEXHUYECKOMY OOECIIeUeHHUI0 ydeOHOro mpolecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHETO OOIIEro 00pa30BaHMsl JOJKEH N3Y4YaThCsl B YCIOBUAX
MpeAMEeTHOro KaOuHeTa. B kaOuHeTe (GU3MKU TODKHO OBITh HEOO0XO0auMOe
nabopaTopHOoe OOOpYAOBAaHHE /IS BBIMOJTHEHHUS YKa3aHHBIX B Mporpamme IIo
bU3MKe YYEHHMYECKUX OIBITOB, JIAOOPATOPHBIX pabOT M paboOT MpaKTUKyMma, a
TaKXke JIEMOHCTPAILMOHHOE 000pYy10BaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIUTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIuil s
WCCJIEIOBAHMUS  W3Y4YaeMBIX  SBIEHUW ©  TPOIECCOB, ODMIUPUYECKUX U
(dyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHUYECKUX MTPUMEHEHHUH.

JlabopatopHoe oOopymoBaHWE I YYCHUYECKUX MPAKTUUYECKUX padoT
dbopMupyeTcsi B BUC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCA B PacdéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOy4ammuxcsi. TemaTHdyecKue KOMIUIEKTHI
7a00paTOPHOro 00O0PYNOBaHUSA JOKHBI OBITH IOCTPOECHBI Ha KOMIUIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BHJI€ IUGPOBBIX JIa0OpaTOPHUH.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

(opMHpOBaHUE UHTEpPECA M CTPEMIICHHS OOYy4YalomMXCd K HAYYHOMY
W3YUYECHUIO TPUPOJBI, PA3BUTUE UX HMHTCIUICKTYyaJIbHBIX U  TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJE MO3HaHUA U (popmMupoBaHHE
MCCJIEI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4YEHUs OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKY;

dbopmMupoBaHue YMEHHUIN OOBSICHATH SIBIICHUS C UCIOJIB30BAaHUEM (PU3MUECKUX
3HAHUHW U HAyYHBIX JOKA3aTEILCTB;

dbopMupoBaHue TPEACTABICHUM O pPOJNU (PUIMKUA JUIS PA3BUTHS APYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE npeICTaBICHUN 0 BO3MO>KHBIX cdepax Oynyiein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (DU3MKOH, TOJArOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

Joctkenue 3TUX 1ened o0ecreuynBaeTcs pelieHUEM CIEIYIoNUX 3a7ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHKM 00 00X (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC M I NPUHATUS MPAKTHUECKUX PpEIICHUN B
MMOBCEIHEBHOM »KU3HHU,

OCBOEHUE CIIOCOOOB pEIICHHS pa3IUYHBIX 3aJa4 C SBHO 3aJaHHOU
¢u3nyeckol MoJenblo, 3a1ad, MOAPa3syMEBAIOIIUX CaMOCTOSITEIbHOE CO3JaHue
¢uznuecko Mojaenu, aJeKBaTHOW YCIOBHSIM 3aJayd, B TOM YHCJIE 3aaad
UHXEHEPHOTO XapaKTepa;

NOHMMaHWe (PUIUYECKUX OCHOB M TPUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MTPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPEY;

OBJIQJICHUE METOJAMHU CAMOCTOSATENIBHOIO IUIAHUPOBAHUS U TPOBEACHUS
¢u3nuecknx OSKCIEPUMEHTOB, aHalW3a W HWHTEpHpeTanud HHPOPMAINH,
OIpPEJENIEHHS] TOCTOBEPHOCTH NOJYYEHHOI'O PE3yNIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUW IMPOECKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;



pa3BuTHE HHTEpeca K cpepam npodeccuoHanbHON AeITeTbHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TtpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETOo
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCSH, IUIAHUPYIOLIMMHU —TPOJIOKEHUE
0o0pa30BaHus M0 CHEUATBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIAL.

Ha u3yuenue ¢pusuku (yriyOn€HHbIH YPOBEHb) HA YPOBHE CPEIHErO OOIIEro
obOpazoBanus oroautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeii B mporpamme 1o (Qu3MKe NepedeHb TabOpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpoBEACHUS JTaOOpPAaTOPHBIX pabOT W OMBITOB C YYETOM WHAMBUAYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4Hnslilt MeTOA MO3HAHUS IPUPOABI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCIIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3HUYECKUX BEIMYMH (aHAJIOroBbIE M IU(pOBHIE
U3MEPUTENTbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemnoct  u3MepeHudd  pusznueckux  BeauuyuH  (abcoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuajbHas TOYKA,
aOCOJIIOTHO TBEPIOE TEI0, HicalbHAs XUIKOCTb, HACANTBHBIM Ta3, TOYCUYHBIN
3apsin). 'umore3a. GU3NYECKUM 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Dusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMHUPOBAHUU COBPEMEHHON HAay4YHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukym.

N3Mepenune cuibl TOKa M HANPSKEHWS B LENH IMOCTOSIHHOTO TOKa TpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl n3MepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Panuyc-BekTop MartepuaibHOW TOYKH, €r0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienre, CKOpPOCTh (CpelIHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MAaTEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTU MaTepUaIbHONW TOUYKU OT BPEMEHHU U HX
rpauKH.

CBoOomHOE TmajieHre. YCKOpEHHE CBOOOJHOrO majcHus. JIBMKeHHE Tena,
OpOIIEHHOTO TOJ YyIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonuneitnoe  aBmkeHue. [IBHKEHHME  MarepHalbHOM TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocThb. llepumon u wacrora oOpaleHus.
[HenTpocTpemMurenbHoe (HOpMaIbHOE), KacaTeIbHOE (TaHTCHIMATBHOE) U TMOJHOE
YCKOPEHUE MaTEPUAJIbHON TOUKHU.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIHUIOMETD,
NBW)KEHUE CHApSA/IOB, ILEMHBIE, MIECTEpEHYAThIE W PEMEHHBIE TNEpEeayu,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBKEHUS.

Cnioco0sbI uccae0BaHus IBHKCHUH.

NnnrocTpanus npeaenbHoro nepexoaa u u3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenue naBukeHusl Teia, OPOIIEHHOrO TOJ YIVIOM K TOPU30HTY U
TOPU30HTAIIBHO.

HanpagneHnue ckopocT Ipu ABUKEHUHU 1O OKPY>KHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUM, CKOPOCTEH IBMKEHUS OJHOTO M TOTO XKe
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBWKEHHUS C LEIbI0 ONPEAECICHUS MIHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHusi Ipu MPSIMOJIMHETHOM paBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO naJeHUs (pexoMeH0BaHO
UCIOJIb30BaHuE UG POBOI JabOpaTOpUn).

N3yuenue [nBWXKEHHMS Tena, OpOIIEHHOTO TOpH30oHTaIbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM NPOMOPUMOHATIBHONW 3aBUCUMOCTA MEXKIY JalbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydyeHnne nBHXKEHHSI Tella IO OKPY>KHOCTH C IOCTOSSHHOW IO MOJIYIIIO
CKOPOCTBIO.

NccnenoBanne 3aBUCHUMOCTH MepHoOJa OOpallleHHs] KOHMYECKOro MasTHUKA
OT €r0 MapameTpoB.

Tema 2. /lunamuxa.



[TepBeiit 3akoH HproroHa. MHepumanbHble cucTeMbl oTcuéra. [lpuHIUN
oTHOCcUTeNbHOCTH ['amuies. HemHeprnmanabHble cHCTEMBI OTCcuéra (OIpesesieHue,
MIPUMEPBHI).

Macca tena. Cuna. lIlpuHImn cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJICHTHOCTh TPABUTALMOHHOW U
VHEPTHOMN MacCCHI.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOrO MaJEHUS OT BBICOTHI
HaJl TIOBEPXHOCTBHIO IUJIAHEThI W OT reorpaduyeckol MmMUPOTHL. [[BHkeHUE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymierocs c¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHUS CKOJBXKEHHUS U CHIIA TPEHUA
nokosi. Koaddunment tpenus. Cuna CONPOTUBICHUS TNPU JBXKCHUU Tela B
KUJIKOCTHU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEIILHOTO JIBUKECHMUSI.

Hasnenue. ['mapocratuueckoe nasnenue. Cuia Apxumena.

TexHuueckue YCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: MOIUIUITHUKY,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenne aBMKEHUS Tell B UHEPIHMATBHBIX U HEMHEPIIUATBHBIX CUCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByX UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI T€JIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHII, BO3HUKAIOUIMX B PE3YJIbTATE B3aUMOICUCTBHUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

N3mepenre paBHOAECHCTBYIONIEH CHJI TIPH JABMXKCHHH OpycKa MO0 HAKJIOHHOM
IJTIOCKOCTH.

[IpoBepka rumorTe3pl O HE3aBUCUMOCTH BPEMEHU JBHXKEHHS Opycka Mo
HAKJIOHHOM IUTOCKOCTH HA 33JIaHHOE PACCTOSHUE OT €r0 MAaCCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pe3uHOBOM 00pa3iie, OT UX JAepopMaIinH.

N3yuennie NBUXKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOU Uepes
NnErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucuMoctH Fry(N).

UccnenoBanue nBmxeHus Opycka MO HaKIOHHOM MIOCKOCTH C NIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenne nBuxkeHHs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CiioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOMUTEIBHBIN KPaH, pEIIETYAThie KOHCTPYKIUH.

Jemoncmpayuu.

YcinoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanne ycioBU paBHOBECHS TBEPAOTO Tela, HUMEKOIIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmnynbc MaTepraibHOM TOYKHU, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CHUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBMKEHUH IIEHTpa Macc.

NMmynbe cuiibl 1 U3BMEHEHNE UMITYJIbCa Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

MomMeHT umnynbca MaTepualibHOM TOYkM. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpecTaBlIeHrne PabOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi mMarepuanbHOM TO4ykH. TeopemMa 00 H3MEHEHHUH
KMHETHYECKOW SJHEPTUU MAaTepHUATbHON TOYKH.



[TorennmanbHble W HENOTEHLUMANbHbIE CUIbl. [loTEeHIIManbHAs >HEprus.
[loTenuuanbHas >HEprus ynpyro aehopMupoBaHHOM NpykuHbL. [loTeHUManbHas
JHEprus Tella B OJHOPOJHOM TpaBUTAUMOHHOM mosie. lloTeHumanbHas >HEprus
Tela B IPAaBUTALIMOHHOM MOJIe OAHOPOJHOTO Iapa (BHYTpH U BHE 11apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  paOOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJI. 3AKOH COXPAaHECHHSI MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymM I HUACATbHOM XKUJIKOCTH KAaK CJEICTBUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEp, TMPYXKUHHBIM MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktrBHOE IBUKEHMUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3menenue sHepruu Tea Mmpu COBEPIICHUU PAOOTHI.

B3aumHble TipeBpalieHus KUHETHYECKOM M MOTEHUUAIBHOW JHEPrui mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHune dHEepPruu Ipu CBOOOTHOM ITaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3mepenue nMimymnbca Tena no TOpMO3HOMY IYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJENU JJIEKTPOMOOWIISE UM MOIIHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITYJIbca IPH YIPYTOM B3aHUMOJIECTBUU.

N3mepeHre KHNHETUYECKOW YHEPTUM TEJIA M0 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBLHON YHEPTUU MPYKUHBI C pabOTOIl CUIIBI
TPEHUSL.

Onpenenenue pabOThl CUIBI TPEHHs] TPU JIBIKEHUU Tela MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopu.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKyJsipHO-KMHeTHueckoil Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWIKEHHE. XapaKTep
NBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiectBa. Mojaenum CTpOeHMs Ta3o0B,
KUJAKOCTEH W TBEPABIX Tel W OOBICHEHHWE CBOWCTB BEIIECTBA Ha OCHOBE JTHX



Mozeneii. Macca u  pasmepel Mosiekyn (aromoB). KonudecTBO BelllecTBa.
[TocTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mojenb uaealbHOTO Ta3a B MOJIEKYJISIPHO-KUHETUUECKOM TEOPUU: YACTHUIIBI
raza ABWKYTCSI XaOTHYECKHU U HE B3AUMOJCUCTBYIOT IPYT C JPYTOM.

['azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcoOTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B
WJeaqTbHOM Ta3e C TIOCTOSIHHBIM  KOJIMYEeCTBOM BemiecTBa. [ 'paduyeckoe
MpeCcTaBIeHUE U30TPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHepruewu
MOCTYMATENBHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUCaTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU UIEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEl MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHuueckue YCTpPOWCTBA W TEXHOJOTHYECKUE TMPOLECCHl: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponnk ¢ 3anuchi0 peaibHOr0 OpOYHOBCKOTO JIBUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita lTepHa.

[IpuTsikeHre MOJEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanne 1porecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IpU
TEIUIO0OMEHE MEX]Ty TOpsiYeid U XOJIOTHON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

Nzydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoswvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUH ISt
TEPMOJIMHAMHUYECKON CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CpEeJHHE 3HAUEHUs BEJIMYMH, OMHUCHIBAIOIINUX
€€ COCTOSHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauamo tepmoamHamuku. (CaMONpoOWU3BOJBbHAS — pelIAKCALUS
TEPMOJIMHAMHYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogens uaeambHOr0 rasza B TEPMOAMHAMUKE — CHCTEMA YpPABHEHUU:
ypaBHeHHEe MenaeneeBa—KinanelipoHa U BBIpaKEHUE 71 BHYTPEHHEW SHEPTHM.
VYcnoBus IPUMEHUMOCTH 3TOM MOJIENIW: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMIepaTypbl. BeipaxeHue st BHyTPEHHEW YHEPTUU OJHOATOMHOTO HI€AITBHOTO
rasa.

KBazucrarnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncnenue paboTel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  M3MEHEHWUs]  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  CcUCTEeMBbl 0e3  coBepiieHust paborel.  KoHBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TemnoThl. TemmoéMkocTh Tena. YaelnbHas MW MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YjaenbHas TEIUIOTa CrOpaHHs
ToruBa. Pacu€r KonmdecTBa TEINIOTHI Mpu Terwionepenade. [lonarue 06
aanabaTHOM mpolecce.

[lepBblii 3akOH TepMOAWMHAMUKHA. BHyTpeHHsis »dHeprus. KoiamndecTBo
TEIJIOTBI W paboTa KAk  Mepbl U3MEHEHUS  BHYTPEHHEW  DHEPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Btopoii 3akoH TEpMOJUHAMUKU [IJI1 PABHOBECHBIX TIPOILIECCOB: Yepe3
3aJIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOIAUT
eAMHCTBeHHAas aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMocTh NpUPOIHBIX ITPOIIECCOB.

[TpuHumne! gectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3Hauenune KIIJI. [ukn Kaphro.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX aBurateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/ibl.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJUITMOHED, NU3CIBbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOuWHA,
MOJIyYEHHUE CBEPXHM3KUX TEMIEpaTyp, YTWIH3ALMS «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPAOOTKU «TETUIOBO» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aauadaTUYECKOM PACIIUPEHUU.

Bo3nymnoe orauso.

CpaBHEHME yAECHTBHBIX TEINIOEMKOCTEN BEILIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTUU.

Hccnenosanue annabaTHOro nmpouecca.

KomrmbroTepHble MOIENH TEMIOBBIX JBUTATENECH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.

N3Mmepenue yaenbHON TEIUIOEMKOCTH.

HccnenoBanne npouecca OCTBIBAHUS BEIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoobi.

[TapooOpazoBanue u kouHjaeHcanusa. HWcmapenue u kumeHue. Y aenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacepilieHnble ¥ HeHachllleHHbIE TMapbl. KadyecTBeHHas 3aBUCHMOCTH
IJIOTHOCTH W JaBJICHUS! HACBIIIEHHOIO Mapa OT TeMIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B KUJKOCTH.

Bnaxxnocth Bo3ayxa. AOCOIIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauiu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyO6numarnus.

JHedbopmanuu TBEpAOTO Tena. Pactskenue u cxkarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmmpeHue KUAKOCTEH W TBEPABIX Tes, OOBEMHOE U JIMHEMHOE
pacimpenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUPEeHUs Tell (Ha KAaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

YpaBHeHME TETJIOBOTO OajaHca.

[ToBepxHocTHOe HaTsKkeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanunnsipusle siBneHus. /{aBnenue noa MCKpUBIEHHON NOBEPXHOCTHIO HKUJIKOCTH.
®opmyJia Jlannaca.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKHE MPOLECCHI:  KUAKUE
KpPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenne. Kunenue npu noHM>K€HHOM J1aBJICHHH.

N3Mepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OMnbITHL ¢ MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojenn HEHBIOTOHOBCKOM KHUJIKOCTH.

Crioco0Obl M3MEPEHUS BIAKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

Ha6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHne cBONCTB HACHILIEHHBIX I1APOB.

N3mepenue abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
NOMEUIEHNUH.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSYKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBucuMocTH JedopMmalii  pPe3UHOBOro olpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DNEKTpuyeckuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, MAMDIIEKTPUKA U  IOJYHIPOBOJIHHKHU.
DNEeMEHTApHbIA 3JEKTPUYECKUN 3apsAl. 3aKOH COXPAHEHUS JIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hamnpspbkéaaocts  anektpudeckoro  moiist.  [IpoOubiit  3apsa.  Jluaum
HaIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNnbHOCTh 3JEKTPOCTATUUECKOr0 MoJis. Pa3HOCTh MOTEHUMANOB U
HanpsbkeHue. lloreHnmanbHas SHeprust 3apsiga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan snexrpocTaTuyeckoro mojs. CBA3b HANPS)KEHHOCTH TMOJS U Pa3HOCTU
MOTEHIMAJIOB i1 3JIEKTPOCTAaTHUYECKOTO MoJisi (Kak OJHOPOJHOrO, TakK |
HEOTHOPOJHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUUYECKUX TTOJIEH.

[lone Toweunoro 3apsina. [lome paBHOMepHO 3apsikeHHOUN cdepsl. [lome
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. llome paBHOMEpHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAJIBHBIX IIOBEPXHOCTEM.

[IpOBOIHMKH B 3EKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlvdnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JlnanekTpuyeckas
MIPOHUILIAEMOCTh BELIECTBA.



Kongencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH MIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrkeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJIE ABYX 3aPSIKEHHBIX ILIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSyKEHHOTO0 KOHAEHCATopa.

3apsaka U pa3psiika KOHJIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpailieHust SHEPTUH 3apsHKEHHOTO0 KOH/IEHCATOPa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM CO€IMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenune U u DJ1C £ .

3axkon OMma JiJig yyacTKa IeTH.

DNEeKTpUUECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerutoBass MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DSJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonpgeHcarop B 11enu nocTostHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsIKEHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSDKEHUS JJIsl PE3UCTOpa,
JIaMIIbl HAKAJIMBAHUS U CBETOAUOMA.

3aBUCUMOCTh CONPOTHUBJIECHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAAU TIONIEPEYHOr0 CEYEHUS U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsHKCHUU.

[Ipssimoe nzmepenne DJ]C. KopoTkoe 3aMblkaHUE TaIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0sI coennHeHUsT UCTOYHUKOB Toka, DJIC OGaTapeit.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIIEHUS POBOAHUKOB.

HccnenoBanne 3aBUCMMOCTHM CHJIBI TOKA OT HANpsDKEHUS 7 JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC v BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUU.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKAY IOJKOCAMH MCTOYHHMKA TOKA
OT CUJIBbI TOKA B LICIIN.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTY MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DJIEKTpUYECKass MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJEKTPOHHAA
MPOBOJIMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTh COINPOTUBIECHHSI METAJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTb.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobOcTBeHHas " IPUMECHAs IIPOBOJAUMOCTH
MOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexona. [loiynpoBogHUKOBBIE TPHOOPBI.

DJIEKTPUYECKUN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS IUCCOLMALIMSL.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DJIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSTENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Monnus. [iazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiiHble
JaMIIbl, 3JIEKTPOHHO-Ty4YeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMON, CBETOAUOJ, TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JIIEKTPOHHAS! MUKPOCKOMIUS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHblI 35iekTpoausa Papanes.

HckpoBoii paspsa U IPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OJHOBAIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTUKYM.

Cnioco0bl u3Mepenns pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPHUTENIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEpPEHUN (U3MUECKUX BEITUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
¢u3nuecknx BEIMYMH, MPOBEPKa MPEJIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OKCIECPHUMEHT,
nabopaTopHbIe paOOThI, MPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yrioyonéaHoro ypoBHs B 10  kiacce
OCYILIECTBIIAETCS C YYETOM COIEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMHu
MaTteMaTUKH, OUOJIOTHUH, XUMUH, T€OrpaPuu U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHO20
nO3HAHUA: SBIICHUE, HAYYHBINH (HaKT, TUIMOTe3a, (U3MYecKash BEIWUYWHA, 3aKOH,



Teopus, HaOIIOJAEHUE, SKCIEPUMEHT, MOJIECIMPOBAHUE, MOJEIb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1a00paTopusi.

Mamemamuxka: pelieHHe CUCTEMbl ypaBHeHMH. JluHeilHas QyHKuus,
napabouia, runepOosa, ux rpaduku U cBOiCTBA. TpUrOHOMETpUUECKUE (PYHKIIUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIM3alusl OMOOPraHUYeCKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KalIMJUIAPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB W MOJEKYI,
MOJIb BEIEeCTBa, MOJSIpHas Macca, IONy4YeHHEe HaHOMATepuaioB, TEIJIOBbIE
CBOICTBa TBEPABIX TN, )KUAKOCTEH M ra3oB, XKUAKWE KPUCTAIIIbI, JIEKTPUUECKUE
CBOICTBa METAJUIOB, YJEKTPOJIIUTUYECKAS AUCCOLUALINS, TallbBAHUKA, DJIEKTPOHHAs
MUKPOCKOTMHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeobpa3zoBaHuEe ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOrO0 M JKUJIKOTO TPEHHs B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITENH, peméTyaTble KOHCTPYKIMHU), WCIOJIb30BAHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TE€XHUKE (TMPOCKON, BOJOMET U APYTUE), IBUraTelb BHYTPEHHETO
cropaHusi, nmapoBas TypOuHa, OBITOBON XOJOJIUIBHUK, KOHIUIIMOHEDP, TEXHOIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUalioB, B TOM YHCIE€ HAHOMAaTepUalioB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB,
ra3opas3psiiHbIE JTAMIIbI, TOJYTIPOBOAHUKOBEBIE IPUOOPHI, TalIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TIOCTOSHHBIX MAarHMTOB M IPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bexktop MarHuTHOM wuHAyKIuu. [IpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1moJie MPOBOJHUKA C TOKOM (IIPSMOTO MPOBOAHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HanpaBiICHUE U MOYJb. JIBH)KEHHE 3apsXKEHHOM YaCTUIIBI
B OJTHOPOJHOM MarHuTHOM MoJjie. Pabota cumsl JlopeHia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JTHaMarHeTUKH.



TexHu4eckue YCTpOI\/,ICTBa N TCXHOJOTHUYCCKHUC IIPOHCCCHI: IIPHUMCHCHHC

MOCTOSTHHBIX MAarHuTOB, AJICKTPOMAarHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpauuu.

Kaptuna  nauHMII  MHAYKIMKM ~ MAarHUTHOTO  TOJS  IOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKIMH MO JJIIMHHOTO MPSMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpyHIMIT JNEUCTBUSA DIIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanne neiCcTBUS MOCTOSHHOTO MarHUTa HA paMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIepa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SlBneHne AIEKTpOMAarHUTHOM HWHAYKOUUA. [lOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKUMM. 3aKOH HJIEKTpOMAarHUTHOW wuHAyKiuu Dapanes.
Buxpeoe anekrpuueckoe nosie. Toku Pyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OAHOPOJHOM MAarHUTHOM
noJe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karymika WHAYKTMBHOCTM B LENH ITOCTOSHHOTO TOKA.
Arnenune camonnaykuuu. JIC caMOUHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE MPOLECCHI: WHAYKIHMOHHAS
[1€4b, COJICHOUJ, 3alNATA OT JICKTPU3ALMU TEJl IPU JIBMKCHUU B MArHUTHOM II0JIE
3emuu.

Jemoncmpauuu.

HaGnronenue siBeHuUst 31I€KTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd JO/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



[Ipasuio Jlenua.

[Tanenne marauTa B aJJlOMUHUEBOM (MeIHON) TpyOe.

SIBneHre caMOMHAYKITUU.

NccenenoBanne 3aBucumocty DJIC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B ICIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sSBI€HUS EKTPOMArHUTHON MHIYKIIUU.

Onpenenenne UHAYKIAA BUXPEBOTO MATHUTHOTO MOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

KonebarenvHas cuctema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYeCKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON 3Hepruu). BeiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUM M3 UX SHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUA.

Amvmintyna u ¢asza kosiebanuii. CBs3b aMIUTMTYIbI KOJIEOAHUN HCXOTHOU
BEJIMYUHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUS.

Ilepuon m yacrora konebanuit. Ilepuon manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTHYeCKOTo MasTHuKa. llepuon cBOOOAHBIX KOJICOAHHM TMPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX1eHHBIe KoeOaHus. Pe3oHaHc.
Pezonancnas xpuBas. BrnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuuecKkue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJiu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuch KoIeOaTeNHHOTO IBUKECHHUS.

HaGmronenne He3aBUCHMOCTH TIEpUOJIa MANIBIX KOJie0aHU Tpy3a HA HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaronmx Kojie0aHui U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBICHUS.

UccnenoBanne koneOaHUl Trpy3a HAa MAacCUBHOW TMPYXKUHE C IEJIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HIeaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTHH MMPHU KOJEOAHUIX IPy3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Ha6monenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.



WN3mepenne mnepuoaa CBOOOAHBIX KOJEOAHUH HUTAHOIO U MPYKHUHHOIO
MasITHUKOB.

N3yueHne 3aKOHOB JABUKEHUS TeJla B X0/ KOJeOaHu Ha yIpyrom mojaBece.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3zoBaHue SHEPTUU B IPY>KMHHOM MAasITHHKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYK/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomaznummnsle Ko1€0AHUA.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
ujeanbHOM KoJjiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMIUTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUs SHEPTHH B HJI€AIbHOM KOJIe0aTeIbHOM KOHTYpE.

3aTyxarouue AIEKTPOMATrHUTHBIE KoJieOaHus. BrinyxneHHbie
AIIEKTPOMArHUTHbIE KOJIeOaHusl.

IlepeMenHbli TOK. MOIIHOCTP NEPEMEHHOrO TOKAa. AMIUIMTYIHOE U
JEUCTBYIOIIEE 3HAYCHHME CHUJIbl TOKA M HANpsDKEHUsS NOpU pas3auyHou (dopme
3aBUCHMOCTHU [IEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanbHblii NIEPEMEHHBIA TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMNH CHUHYCOWUJAJIBHOIO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepenadya U moTpediieHHe
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AJIEKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jemoncmpayuu.

CB0OOHBIC AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJI€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyxaroUIMX MEKTPOMATHUTHBIX KOJIEOaHUH.

Mogens 3JIEKTpPOMarHuTHOrO TeHeEpaTopa.

Breinyk1eHHbIE CHHYCOUATbHBIC KOJICOaHUSI.

Pe3ucTop, Karymika MHAYKTHBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOTO
TOKA.

Pesonanc mnpm mocnenoBaTENbHOM COEAMHEHWUM PE3UCTOpPA, KaTYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

VY CcTpoHCTBO M PUHIIKT IEUCTBHI TpaHCchopmaTopa.



Mopnenp TUHUY DIIEKTPOIIEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

HaGmronenne 31eKTpOMarHuTHOrO pe3oHaHca.

UccnenoBanue paboThl HCTOUHUKOB CBETA B IIENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHumMHbsle 60IHbL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. [lomepeunsie u
MPOJOJbHBIE BOJHBL. [lepuon, CKOpOCTh pacmpoCTpaHEHUsT U JJIMHA BOJIHEI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpakKeHUE, MpeJIoOMJIeHHE, UHTepDEepeHIus u
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsisHEHHE OKpPYKAIOUIEH CpeIbl.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUSI M3JyUYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opueHTaIys BEKTOPOB B AJIEKTPOMAarHUTHON BOJTHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTpaKEHUE,  TPEIOMJICHUE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37eKTPOMarHUTHBIX BOJIH. [[pUMEHEHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMITBI pauOCBS3U U TeIEBUICHHS. Painonokanms.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1uGpakiiuyd MEXaHUIECKUX BOJIH.

AKyCTHYECKHUMN PE30HAHC.

CaoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenre cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJIeOaHUIA.

UccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
MpeoMIIeHHE, NoJisipyu3anus, Tudpakuus, narepdepeHius.

Oo6napyxeHune nHGPaKpacHOTO U YIbTPaPUOIECTOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3yuenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsMonMHENHHOE pacnpOCTpaHEHHE CBETa B OJHOPOAHOU cpene. JIyd cera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI oTpaxeHHus ceta. [locTtpoeHue m3oOpakeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomieHusi. OTHOCUTENBHBIN MOKa3aTelb npeaoMieHus. [IoCTOSHCTBO 4acTOTHI
CBETa M COOTHOLICHWE [JIMH BOJH IPU MEPEXO0JIE MOHOXPOMATHUECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon nyudeit B mpusme. ucnepcust cBera. CinokHbIM cocTaB O€oro cBeTa.
[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroia MmoJHOTrO BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBamoliue JHUH3bL. ToHkas JuH3a. DOKycHOE
paccToOsiHUE M ONTHUYECKas CUjla TOHKOM JHMH3BL. 3aBUCHUMOCTH (DPOKYCHOTO
pacCTOSIHUSI TOHKOM cepuuecKoil JUH3bI OT €€ FeOMETPUM U OTHOCUTEIHHOTO
NOKa3aTes IPEJTOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa nyda, NPOMIEAUIECTO JIMH3Y TOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpAaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paszpemaromas crocoOHOCTh. [71a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. WnaTtepdepennuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. [IpuMepnl KiIaccH4eCKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudbpakuus cBeta. JudpakimoHHas peméTka. YciIoBHEe HAOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOWCTBA M TEXHOJOTHMYECKUE IMPOLECCHI: OYKH, JIyIa,
nepuckor, (oroamnmnapar, MUKPOCKOIN, MPOEKIMOHHBIN amnmapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.



UccnenoBanne npeaomMieHUs CBETA.

HaGnroneHre noHOro BHYTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

UccnenoBanne Xoga CBETOBBIX MYYKOB Yepe3 IUIOCKOMAPAIIICIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenu MUKpPOCKOIIa, TEJIECKOIA.

HaGmronenne nntepdepeHunn crera.

HaGmoneHne 1BeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakuuu cBera.

N3yuenue nuppakunoHHON pEIETKY.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmronenue nucnepcuu ceera.

HaGmtonenue nonsipusaiuu cBeTa.

[TpumMeHeHue MOJISIPOUIOB JIJIsl U3YyUEHUS MEXaHUYECKUX HAMPSKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenne nokasaTenst NpeIoMIICHUS CTEKJIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHHS OT BemiecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenune GoKycHOro pacCTOsIHUS PACCEUBAIOIINX JIMH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[TonyueHnne n300pakeHUSI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNTeCKONMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, nHTepdEpEeHINN U MOJIIPU3AIINH CBETA.

N3yueHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenue u uccnenoBanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tony4yenue crekTpa U3Iy4EHHUS CBETOAMOA TPU MOMOIIN AUGPAKIUOHHOM
PEIIETKH.

Paznen 6. OcHOBBI cTieNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

'panunpl  NPUMEHMMOCTH — KJIacCUYECKOM  MexaHuku.  llocTynatsl
CIIELIUAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. IIpeoOpazoBanus  JlopeHua.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUE
BPEMEHH U COKPAIICHUE JTUHBI.

DHEPrus U UMNYJIbC PENSITUBUCTCKON YaCTULBI.

CBsi3b Macchl C SHEPrUel U UMITYJILCOM PENSATUBUCTCKOW YaCTHUIIBl. DHEPrus
MTOKOSI.



TexHuveckre YCTPONCTBA M TEXHOJOTMUYECKHE MPOILIECCHhl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSXKEHHBIX YACTHIL.

VYyeHnueckuit SKCEPUMEHT, 1a00OPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W OSHEPrUU  PEISATHUBUCTCKUX 4acTUl] (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus Buna. I'unoresa [Inanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMNYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akonbl porodddekra. YpaBHeHHE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
NOTJIOMIAONIYI0O W aOCOJIOTHO OTpakaromliytro mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BosiHoBeIE cBOMCTBA yacTul. BomHsl ne bponns. nuHa BoiaHbl e bpoiisis u
pasMepbl 00JacTH JIOKaNW3alMKM JABMKYylehcss yactuipl. KopmyckymnspHo-
BOJIHOBOM Ayanu3M. [{udpakuus 3eKTpOHOB HAa KpHUCTaLIaX.

Cneunduka nzmepenuit B Mukpomupe. COOTHOIIEHUSI HEONpeNeaEHHOCTEH
I'eiizenbepra.

TexHuueckre yCTpPONCTBA M TEXHOJIOTMYECKUE TMPOIECCHI: CIEKTPOMETD,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJHEYHas Oatapes,
CBETOJIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHemHero ¢hoTodddexra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNMPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nmocrosuHoi [Imanka Ha ocHOBe nccienoBanus Gorodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOMO/ OT HAMPSIKEHHUS.

Tema 2. @u3uxka amoma.

OneITEl MO UCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pesepdopna.

[Toctynater bopa. M3ny4yenue u nmormomenre (GOTOHOB MPHU MEPexoje aTromMa
C OJHOTO YPOBHSI JHEPTUU HA APYTrOM.



Bunael ciektpoB. CieKTp ypOBHEN SHEPTUM aTOMA BOAOPOA.

CnoHTaHHOE M BBIHYKJIEHHOE H3JIydeHHe cBeTa. Jlasep.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE IMPOLECCHI: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmronenue nuHelyaThiX COEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Ha6monenue nuueiyaToro cnekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHHIX YACHUY,.

Hyxknonnas mopens snpa [eiizenOepra—MBanenko. 3apsia sgapa. MaccoBoe
yucio aapa. M3otormsl.

PannoaktuBHOCTh. Anb(da-pacnan. DIEKTPOHHBIM U TO3UTPOHHBIN Oerta-
pacnan. ['amma-n3nyuyenue.

3aKkOH paJUOaKTUBHOIO pacnana. PaanoakTHUBHBbIE H30TOINBI B MPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO H3JIY4YEHHUs. BiusHUE paJrOaKTHBHOCTH Ha JKHUBBIE
opranu3msbl. EctrecTBeHHbIN (poH u3nyuenus. [Jozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

Snepubie peakiuu. Jlenenue u cuHte3 saep. AnepHsie peakropsl. [Ipodiaemer
YIOPABISIEMOIO0 TEPMOSIIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCHEKThl pPa3BUTHUS
SIAEPHOU YHEPTETUKH.

Mertoasl perucTpaluyy U UCCIEI0BAHUS DIIEMEHTAPHBIX YACTHII.

@OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNTOHBL.
IIpencraBnenne o CranaapTHOM Mojenu. KBapk-riitooHHas MOJIeNb aJpOHOB.

®uzuka 3a npenenamu CranaapTHoW moaenu. TéMHas Marepus U TEMHas
JHEprus.

EnunHcTBO (hr3nueckoil KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSJACPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue paiioakTUBHOTO (JOHA C UCIMIOJIH30BAHUEM JO3UMETPA.

N3yuenune normioiieHus: 6eTa-4acTUl aTlOMUHUEM.

Pa3zen 8. JiieMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.



Dtansl pa3BUTHS acTpoHOMUU. [IpuKIIanHOE 1 MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. [IprUMEHUMOCTh 3aKOHOB (U3UKUA Il OOBSCHEHUS MPUPOJbI
KOCMHYECKUX 0ObEKTOB.

Metonbl acTpOHOMHUYECKHMX HccaeqoBaHUU. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IMJIAHETHI, UX BUIUMOE
IBH>KEHUE.

CosniHeuHast cucTeMa.

Connue. ConHeunast akTUBHOCTb. McTounuk 3Hepruu ColiHIa U 3BE3.

3BE3MIBI, NX OCHOBHBIE XapaKTEPUCTHUKU. /lnarpamMmma «CIeKTpaJbHBIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM MOCJIEA0BATEILHOCTA. BHYTpeHHEe CTpoeHue
3BE31. COBPEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3Bostounu ConHua u
3BE3/. DTaIbl )KU3HU 3BE3I.

Muneunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunbl ranakTuk. Paguoramaktuku u kBa3zapsl. YEpHBIE IBIPHI B sapax
rajakTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa66sa. Paz0eranue ramakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmradnas ctpykTtypa Beenennoil. MerarainakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue nabnrwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TJIa30M C MCHOJIB30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN JIs1 OTPEeTCHHs TOJI0KEeHHsI HeOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Tenmeckon JIyHBI, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIUJICHU .

DOU3NYeCKU MPAKTUKYM.

Cnioco6b1 u3Mepenns (pU3NYeCKUX BETUYUH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U U(POBBIX U3MEPHUTENBHBIX TPUOOPOB U KOMITHIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEPEHUN (HU3MUECKUX BEITUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nuecknx BENMYMH, MPOBEPKA TMPEJIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  paszlenax «YUYCHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoBTOPEHUE.



O06o00uIeHne U cucTeMaTH3alus COJIEpKaHUs pa3leloB Kypca «MexaHHuKay,
«MonexynspHas Qu3nka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CIEHHAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buzuKay, « IMEMEHTbl aCTPOHOMUU U aCTPODUUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THUYECKOU chepax AesTeNbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMMM B COBPEMEHHOW HAyYHOW KapTUHE MHUpPA, 3HAYECHUE ONUCATEIIBHOM,
CUCTEMATU3UPYIOIe,  OOBACHUTENBHOM M  MPOTHOCTHYECKOW  (DYHKIIMIA
(uznueckoi Teopuu, poiib PU3NYECKON TeOpuu B (HOPMUPOBAHUM MTPEICTABICHUN
0 (Qu3nYecKol KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O PUPOIE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCS] C YYETOM COJIEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonamus, c6A3aHHbBIE C U3YYEHUEM MEMOO008 HAYUHOZ0
no3HanuA: SABIICHUE, HAy4HbIH (haKT, rumnotesa, (usnUeckass BEeTUUYMHA, 3aKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
NOTPEIIHOCTH U3MEPEHUH, U3MEepUTEIbHBIE TPUOOPHI, IM(PpoBas 1adopaTOpus.

Mamemamuka: peEUICHHE CUCTEMBbl YypaBHEHUH. TpuUroHOMeTpUYecKue
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku noAOOUS TPEYroJIbHHUKOB,
ompeiesIieHHE TUIONIAAu TUIOCKUX GUryp u 00bEMa Ted.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
JIBYOKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKUE PHUCKHM IIPU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIoLIEH  Cpelbl,
yJIbTPa3ByKOBasl JIUAarHoCTHKa B MEIULWHE, ONTHUYECKUE SIBICHUS B JKUBOU
IIPUPOJE.

Xumusn: CTpPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsE CTPYKTYpa TBEPIABIX
TEeJI, MEXaHW3Mbl O00pa30BaHUS KPUCTAUIMYECKONW pPEIIETKH, CHEKTPaJIbHbIHI
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX  pYa,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonozusa: TPUMEHEHHE IOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIeKTpoJBUTaTENh SIKOOU, reHepaTop NMEePeMEHHOro TOKAa, WHAYKIIMOHHAs IeYb,
JUHUM 3JIEKTponepeaad, 31eKTPOABUraTeNb, pajap, paIuonpuEMHHIK, TEJIEBU30p,
anteHHa, TtenegoH, CBY-neub, yabTpa3ByKOBas JAMAarHOCTUKA B TEXHHKE,



HpOGKHHOHHBIﬁ arrapar, BOJIOKOHHAadA OIITHKA, COJIHCYHAaA 6aTape;1, CITYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs OHCPICTUKA U OKOJIOTHYCCKUC ACIICKThI eé pa3BUTHA.



I[IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUMAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHUS Y4yeOHOro mnpeaMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpPaBJICHUMN
BOCIUTATENIbHON AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CPOPMHUPOBAHHOCTh TPAXKIAHCKONW  MMO3UIMKM  OOydYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOLIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JAEITEIBHOCTh B HUHTEPECAX IPAKIAAHCKOTO
oOlecTBa, y4yacTBOBaTh B CAaMOYIpaBiICHUHM B 00pa3oBaTebHOU
OpraHu3aluu;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIBHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX PYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCITUTAHUSA:

e cOpPMHUPOBAHHOCTH POCCUICKOU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIECHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHMUS;

e CIIOCOOHOCTH OIICHUBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYHBOTO OYYIIETO.

3CTETUYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHUPY, BKJIIOUYAs JCTETUKY HAy4YHOrO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOUN HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K Pa3IUUHbIM cdepam MpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (QU3NKOW W TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyayiiei mpodeccruu u peaanu3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00yacTi GU3HMKHU Ha TPOTSHKCHUU BCEH KU3HU.

IKOJIOIr'H4€¢CKOro BOCIMiTaHuA:

c(OpPMHPOBAHHOCTh HKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LEJIEH YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paclIMpEHUE OMNBITA JIESITENBHOCTH 3KOJOTMYECKOW HANpPaBIEHHOCTH Ha
OCHOBE MMEIOIINXCA 3HAaHUH M0 (PU3UKe.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHUE IIEHHOCTHM HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHus (U3UKH OCYIIECTBIISITH MPOCKTHYIO U HCCIEI0BATEIBCKYIO
NEATebHOCTh UHANBUIYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W aAKTYAIH3UPOBATH  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISAITh IENU JIeATEITHbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTH)KCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOpPEYHST B paccMaTpUBAEMBIX
(bU3HUECKUX SABICHUSIX;

pa3pabaTeIBaTh TUIAH PEIICHUS TMPOOIEMBI C YIETOM aHAJIA3a UMEIOIIIXCS
MaTePHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3YNIBTATOB LETSIM, OIICHUBATH PUCKHU TIOCJIE/ICTBUN JEATEIHHOCTH;
KOOPJIMHUPOBATh M  BBIIOJHATH PpabOTy B YCIOBHSIX pEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBbie HCCJICA0BaATC/IIBCKHUC IleﬁCTBHH:

BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMU MMOHATUSAMHU U METOJIaMHU
bu3nUecKor HAYKH;



BJIAJ€Th  HABBIKAMU  y4€OHO-HUCCIIEIOBATEILCKOM U MIPOEKTHOM
JIeSTEIbHOCTA B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIIeHHus 3aaad (PU3nueckoro
coaep KaHusl, TPUMEHEHUIO Pa3IMYHBIX METOIOB ITO3HAHUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €r0
UHTEpIpeTaly, MPeoOpa30BaHUIO U TPUMEHEHUIO B Pa3IUUHBIX yUeOHBIX
CUTyalusiX, B TOM YHUCJE MPU CO3JaHUU YUYEOHBIX MPOEKTOB B 00JACTHU
buzuky;

BBISIBIIATh MPUUYMHHO-CJICJACTBEHHBIC CBS3U U aKTyaJIM3UpOBATH 3aj/ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaxXOAuTh apryMEHThl IS
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJTU3UPOBATh TIOJIYUYEHHBIE B XOJ€ pEUICHUs 3aJauyd pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (QopMynupoBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOM
NEATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTHh 3HAHUA 1O (U3MKE B TPAKTHUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIE WU, NIPeJjIaraTh OPUTHHAIBHBIC TIOIXOAbI U PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIIKNE AIbTePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU MONY4YeHUS MH(DOpMaAUU (HU3UIECKOTO COACpKAHUS
U3 HMCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH IOUCK,
aHaNIM3, CUCTEMAaTH3AIMI0 W WHTEPHIpPETANI0 WH()OpPMAIUU Pa3TUUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCTIONIb30BaTh CpeACTBAa WHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEUNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, TUTHEHBI, PECYypCcOCOEepeKeHUsi, MPABOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThI (PU3MUYECKOTO COACPKAHUS B PA3IUUYHBIX (opmaTax C
yu€TOM Ha3HadeHUs WHPOPMAIMU U IIEJICBOM ayauTOpUH, BhIOHWpas
ONTUMAJIBHYIO (POPMY MPEACTABICHUS U BU3YaTH3AIIHH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA:



OCYHIECTBIISITh OOIIEHWE Ha Yypokax (U3MKM U BO BHEYPOUYHOI
NEATEIIbHOCTH,

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMd H CMAr4arh
KOH(DJIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOJIB30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTb M UCIOJb30BaThb  IPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHUKy W METOJbI COBMECTHBIX JACHCTBUN C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKOI'0 YICHA KOJUIEKTUBA;

IIPUHUMATh 1M COBMECTHOM JIEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh [JEUCTBHUS 110 €€ JOCTHIXKEHUIO: COCTAaBIATH IUIAH
NEUCTBUH, paclpeensITh POJIU ¢ Y4ETOM MHEHUIN y4aCTHUKOB, OOCYKIaTh
PE3yNbTAThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1Iui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULUUA HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTMBHOE CTPATETMYECKOE IOBEACHHE B Pa3JIM4YHBIX
CUTyallUsiX,  HpPOSBISATH  TBOPYECTBO U BOOOpa)xKeHHe,  OBITh
VUHULUATUBHBIM.

PeryasiTuBHBIE YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  MTO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacmiMpATb paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CaMOKOHTpOH]), 3MOIII/IOHa.JIbeII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JIEATEIILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSAM;

BJIQJICTh HABBIKAMHU IIO3HABAaTEIbHOW pedaeKCHH KaK OCO3HAHUS
COBEpPILIAEMBIX JIEMCTBUI U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh TPUEMBI pedIeKCUU Il OLEHKH CUTyallu, BhIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HUX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

IIPUHUMATh MOTHUBBI U apryMEHTbl IPYIUX IPU aHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporecce MOCTHXKEHUSI JIMYHOCTHBIX PE3YyJbTaTOB OCBOSHHS MPOTPAMMBI IO
duszuke g YpOBHS CpeAHEro oOmero ooOpa3oBaHus y  OOydaroniuxcs

COBEPIICHCTBYETCS AMOIIMOHAIIBHBIH WUHTEIUICKT, MPEeIOJIar Ao
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOIIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

SMOIIMOHAJILHOEC COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHUSA COOCTBEHHOU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIIOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTPEMJICHUE K IOCTHXKCHHIO 1IeTH
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYWUTHIBATh €ro MpPHU OCYIIECTBICHUM OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIOCOOHOCTh  BBICTPAUBATH
OTHONIICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI



K kxoHmy oOyuenust B 10 knacce npeaMeTHBbIE pPe3yibTaThl Ha YIrIyOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:

MOHUMATh POJb (PU3UKA B SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
AKOJIOTUYECKOM, COLUMANbHOW U ITHUYECKOU cdepax AessTeIbHOCTH
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOW  (GYHKIUN  (Qu3nueckod TEOpuM —  MEXaHHKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
(opMHUpOBaHUU NIPEACTABICHUN 0 GU3NUECKON KApTUHE MUPA;

paziuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYECKUX Tel U
npoueccoB (sBJIEHUN): HHepLUHalbHAsg cHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE [IBH)KEHUE,
CBOOOJIHOE TMajieHue, aOCOJIIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u abCoIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEH Ta3a, sKUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, WeaJbHbIi ra3, TOUYCUHBIN 3apsi,
OJTHOPOJHOE dJIEKTPUUYECKOE TOJIE;

paznuuath ycJOBHS (TpaHUIBI, 00JacTH) MPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, TTOHUMATh BCEOOIIMN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJBb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUS,
UCIIOJIB3Ysl OCHOBHBIE MMOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTH
MEXaHUYECKOTO JIBM)KCHHsS, (OPMYJIbl KMHEMAaTHUKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess aiii CKOPOCTH U TEpPEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHUs MUMITYJIbCca U MEXaHUUYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl pAaBHOBECUS TBEPAOrO Tena), MpPU HTOM HCIOJIb30BATH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IpeoOpa3zoBanuii ["anumnes, BToporo
U TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpPAaHEHUsS HUMITYJIbCa U
MEXaHUYECKOW HEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIb3YS
ocHoBHble TmoNokeHuss MKT wu 3akoHBI MOJEKYISIpHOW (QU3UKK U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAlHUEH €ero
MOJIEKYJI, CBA3b TEMIIEPATYpPhl BEIIECTBA CO CPEOHEW KUHETHUYECKOU
SHEPrUeu TEIJIOBOTO JIBUKEHUS €r0 YacTHIl, CBS3b JABJICHUS HUJICATBHOIO
raza C KOHIEHTpamueld MOJIEKYJI M €ro TEeMIIEpaTypod, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIH30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MIPUMEHUMOCTH ypaBHEeHUs1 MeHneneeBa—Knaneipona;

aHAJM3UPOBATH W OOBSACHATH HJICKTPUUECKUE SIBICHUS, WCHOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kyiona, MOTEHIMAJIbHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHUUN CYNEPHO3UIUUA SIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBUS NPUMEHUMMOCTU 3akoHa Kysona, a
TaKKX€ MPAKTUUECKHM BaXHBIE COOTHONIEHHWS: 3aKOHbI OMma JJIs ydacTka
ey U JUI1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH J[xoynsa—JleHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBaTh (DU3NUECKUE TPOILECChl U SIBJICHUS, HMCIOJIb3YS BEJTUYUHBI:
NepEeMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TE€Jl, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MeXaHW4yecKasi HHeprusi, pabora CHIbI, IEHTPOCTPEMUTEILHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJla YNPYrOCTH, CUJIa TPEHHS, MOIIHOCTD,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3UM €€ TOBEPXHOCTH,
SHEprus ynpyroi gedopMmainul MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
aOcoJIIoTHasl Temreparypa Tena, pabora B TEPMOJAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paboTa uAeaIbHOro Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wupeansHOro TEmioBOro
NBUTATENS; DJIEKTPUUECKOE TOJIE, HAMPSIKEHHOCTD ANEKTPUUYECKOro MO,
HaIPSOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iapa B
BaKyyM€ U B JMDJIEKTPUKE, MOTEHUHUANT 3JIEKTPOCTATUYECKOIO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIpSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAas] EMKOCTh ILTIOCKOTO
KOHJIEHCATOpa, CONPOTUBJIEHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
napajielIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS IIIEKTPUUECKOTO MOJIS
KOHJICHCATOPa;

OOBSACHATH  OCOOCHHOCTM  TPOTEKAHWUA  (PUBWYECKUX  SIBIICHUU:
MEXaHUYECKOE [IBIJKEHHWE, TEIUIOBOE [IB)KEHHE YacTHUI[ BEIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, TU(dy3us, ucrnapeHue,
KUIIEHHE U KOHJCHCAWs, IUIaBJICHUE U KPUCTAIUIN3ALUs, HAIIPABIECHHOCTD
TEIUIONEPEIaut, SJICKTPU3aLUs TeJl, SKBUIIOTEHUNAIBHOCTh TOBEPXHOCTH
3apsKEHHOT' 0 MTPOBOIHUKA;

IPOBOJUTH UCCIIEOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh PE3YJIbTAaThl MOJYYEHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYUH B BUIAE TpadukoB ¢ ydETOM



aOCOIOTHBIX MOTPEITHOCTEN M3MEPEHUH, JIeNIaTh BHIBOIBI IO PE3yIbTaTaM
WCCIIETOBAHMS;

MPOBOJUThL KOCBEHHBIC W3MEPCHHsS] (U3UYECKUX BEJIWYMH, TMPH ITOM
BBIOMpATh ONTHUMAIBHBI METOJ W3MEpPEHWs, OICHWUBATH aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEAIOKEHHON TUIIOTE3BI: IIIaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
TUIIOTE3bI;

co0Jiro1aTh paBuiia 0E30MacHOr0 TPy/Ja MPHU MPOBEACHUU UCCIICIOBAHUN
B pamMKax ydueOHOro OKCIepUMEHTa, NpPaKTHKymMa ©  y4eOHO-
MCCIIEJIOBATEILCKOM W TPOEKTHON JEATENHHOCTH C HWCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaHHS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3a/laHHOU
¢u3ndecKoll MOJENbI0: HA OCHOBAaHHMM aHAlM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolield TpeOOBaHUAM 3ajayw,
NPUMEHSATH  (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH ¥  IOCTYJaThl
¢u3nuecknux TEOpUN TMpPHU MCIOIB30BAHMM MAaTEMAaTUYECKUX METOJ0B
peleHus 3a/1a4, TPOBOIUTE PAcUEThl HA OCHOBAHUH MMCIOIIMXCS JTAHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIBI DEIICHUS C
y4E€TOM IOJIYYCHHBIX PE3yJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue NpUMEHEHHUs 3HAaHUU U3
Pa3HBIX pa3leNoB Kypca GU3MKH, a TaKKe UHTErPAIUi 3HAHUN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBSACHEHHMS OCHOBHBIX
IPUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKW, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOW M TPOU3BOJACTBEHHOM
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (DU3MUYECKUMHU TPOIECCaMH, C
HO3UIMNA SKOJOrHYeCcKON O€30MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
IPUPOJIOIIOIH30BAHNH, a TaK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTHUH IS JadbHEHIIETO pAa3BUTHUS YEIOBEUECKOTO
00111eCTBa;



MPUMEHSITh pa3lInyHbIe CIOCOOBl pabOThl ¢ MHPOpMaIren (puznuecKkoro
COlepKaHUsI C MCIOJB30BAHMEM COBPEMEHHBIX HMH()POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TIOMCKA, IMepepabOTKH M NpPEenbsABICHUS YYEOHOUW U
HAYYHO-TIONMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U UHTEPIpPETALUN
uH(pOpMALMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJy4aeMyl0  MH(OpPMALUI0O M  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

POSBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipolecce
BBITMIOJTHEHUSI IPOCKTHBIX U y4€OHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyHIe C HUCIOJIHEHHEM pPA3JUYHbIX COLMAIBHBIX PpOJeH,
IUTAHUPOBATH PaOOTy TPYIIIbI, PAlMOHAIBHO PACHPENEIATh AESTENbHOCTD
B HECTaHJAPTHBIX CHUTYalUsX, aJIEKBaTHO OLICHMBATh BKJIAJ KaXXIOTo W3
YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oynymiel mpopecCuoHanIbHON 1eITeTbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIISL.

K xonmy oOyuenuss B 11 knacce mpeaMeTHble pe3yJbTaTbl Ha YIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

NOHUMATh poidb (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKHM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJb aCTPOHOMHUHU B
NPAKTUYECKON  JIeATeTbHOCTH 4YeJOBeKa U  JlaJbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHUHU, 3HAYCHUE OMHUCATEIBHON, CHCTEMATU3UPYIOIIEH,
OOBSICHUTEILHON M TPOTHOCTUYECKOW (GYHKIUN (U3UUECKOW TEOpUU —
ANEKTPOAUHAMUKH, CIIEIUATbHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, ponb GU3NUECKO TEOpUH B (POPMUPOBAHHHU TPEICTABICHUN O
bu3uYecKoil KapTUHE MHpa, MECTO (PU3MUECKON KapTHUHBI MHpa B 00IIEM
PSZTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHMMOCTH Mojeleld (U3NYEeCKuX Ten U
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsl, TApMOHUYECKHUE KOJIeOaHUs, MATEMaTHICCKUN MasTHUK,
UJCAIbHBIN TPYKUHHBIM MasTHUK, TAPMOHUYECKHE BOJIHBI, HCAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAS JIMH3a, MOJIeNiel aToMa, aTOMHOTO s/ipa 1
KBAaHTOBOM MOJICJIIHN CBETA;

paznuyath ycJIOBHUS (CpaHULBI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIMN XapakTep (PyHIaMEHTATbHBIX 3aKOHOB U
OTPAaHUYEHHOCTbH UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBJICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS W 3aKOHBl D3JEKTPOJAMHAMHUKUA H
CHEUAIbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsjaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, npaBwio  Jlenma, cBa3p  DJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKAa,  IOCTYyJaThl  CIEUUAJIbHON  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCTIONIb3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  DUHIUTEHHA  AJd
dororddexra, mepBbli u BTOpod moctynatel bopa, npuHIUMD
COOTHOILIEHUs HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOrO U MAacCOBOT'O YHUCEN W 3HEPIUU B SAEPHBIX PEAKLMSIX, 3aKOH
PaIuoOaKTUBHOTO pacraja);

ONMKCHIBATh (PU3UYECKUE MPOLECCHl M SBJICHHS, HMCIOJIb3ys BEIUYUHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO MOJIsl, MOTEHIHAN IEKTPOCTaTUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIUS
MAarHuTHOTO TIOJISI, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABMKYIA CHJIa CAMOWHIYKIMU, DHEPrusi MAarHUTHOTO TOJIs
IPOBOJIHMKA C TOKOM, PEISATUBUCTCKUI HWMITYJIbC, IIOJHAs SHEPrus,
SHEPrus TOKOsI CBOOOJHOW 4YaCTHIBl, DHEPrusi M UMIYJIbC (OTOHA,
MacCOBOE YUCJIO U 3aps] spa, SHEPTUs CBA3H SApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUIWYECKUX  SIBJICHUM:
ANEKTPOMArHUTHAs! MHIYKIUS, CAMOMHAYKIUS, PE30HAHC, MHTEPPEPECHIIHS
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabi
saqep, ramMmMma-usinydeHue saep, (U3MYecKue MPUHIIUIBI CTIEKTPATbHOTO
aHanu3a 1 paOoThI Jia3epa;

ONpENENATh HAIpaBiI€HUE HWHAYKIHWH MAarHUTHOTIO MOJS NPOBOJHHMKA C
TOKOM, cuiibl Amnepa u cuisl JlopeHna;

CTPOUTH U300paKeHHe, CO3aBaEMOE IJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

IPUMEHATh OCHOBOIIOJATaIIAE ACTPOHOMMYECKHE MOHSTHS, TEOPUU H
3aKOHBI JJI1 aHauu3a M OOBSCHEHHS (U3MUYECKUX  MPOIECCOB,
IPOUCXOIAIIUX B 3BE34aX, B 3BE3IHBIX CUCTEMAaxX, B MEXKIaJaKTHUYECKOU
cpelie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOLINM 3BE31 U BeeneHHo;
MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIWYMH C
HCIIOJIb30BAaHUEM INPSIMBIX HW3MEPEHUH, NpPH OSTOM KOHCTPYHPOBATh
YCTAaHOBKY, (DUKCHUPOBAaTh pE3yNbTaThl IOJYYEHHOHW 3aBUCUMOCTH



bu3nYecKUX BEIMYMH B BHAE TpaduUKOB C YUYETOM aOCOJIOTHBIX
MOTPEIIHOCTE  M3MEpPEHUM, JenaTh  BBIBOABI IO  pe3yJibTaraM
HCCJIEI0BAHMS;

NPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUYUH, TPU ITOM
BbIOMpATh ONTHUMAJIbHBII METOJ W3MEpPEHHMs, OLEHUBATh aOCOIIOTHBIE U
OTHOCHUTEbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX NU3MEPEHHUIA;
IPOBOAUTH OMBITHI MO MPOBEPKE MPEATIOKEHHOW TMIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHaJIM3UPOBAThH
NOJIYYEHHBIE PE3YJIbTaThl M JENaTh BBIBOJ O CTAaTyce MpPeasiOKeHHOU
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOro1aTh paBuiia 0€30MacHOro TPpy/Ja NpH MPOBEACHUHN MCCIEI0OBaHUN
B paMKax yd4eOHOTrO 3KCIHEpUMEHTa, MpakTUKymMa U  y4yeOHo-
UCCIIeIOBATEIbCKOM M TPOEKTHOW JEeATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BAHMS;

pemiatb pacu€THble 3aJayd C $BHO 3aJaHHOM M HESBHO 3aJaHHOMU
¢u3nuecko MOJENbI0: HAa OCHOBAaHUM aHajJW3a YCIOBHUS BBIOUpATh
¢usznueckre MOJENH, OTBEYAIIIHe TPeOOBAHMSIM 3aJaud, MPUMEHSTH
(dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3HUUYECKUX TEOpUi
OpU  UCIHOJb30BAaHUM MAaTEeMAaTHMYECKHMX METOJIOB pelIeHus 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHU MUMEIOIIMXCS JAHHBIX, aHAJIM3UPOBATH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUsS C YYETOM TOTYYEHHBIX
PE3YNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue NPUMEHEHHs 3HaHUU U3
Pa3HBIX pa3eNoB Kypca GU3MKH, a TaKKe UHTETPALMKA 3HAHUN U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUM C OTIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBJICHNUS,

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUS [UIsI OOBSICHEHUS OCHOBHBIX
OPUHIUIOB pabOThl U3MEPUTEIBHBIX MTPHUOOPOB, TEXHUYECKUX YCTPOHCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

IOPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKW, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JesITEeIbHOCTH 4YeJIOBeKa, CBSI3aHHOM ¢ (PM3MUYECKUMHU THPOIECCaMH, C
MO3ULUI 3KOJOTMYECKON 0€30MaCHOCTH, MPEACTABICHUI O pallMOHATIBHOM
MPUPOJIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JTOCTHXKEHUU



HAayKM M TEXHOJOTHH sl JaJbHEHIIEro pa3BUTUS YEIOBEUECKOTO
o0ImIecTBa;

MPUMEHSTh pa3lInyHbIe CIOCOOBl pabOThl ¢ MHPOpMaIen (PpuznuecKkoro
COJIEpKaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TOWCKa, MepepadOTKH U MpeabsBICHUS YuyeOHOU U
HAyYHO-TOMYJISIPHOW MH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MOJydyaemMyl  WHGOpMalnMilO ©  OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISATH OpraHU3aIMOHHBIE u MO3HABATEIbHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHUW B  Tpoliecce
BBITIOJIHEHUS TPOEKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C HCIOJHEHUEM pPa3JIUYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATBLHO PACIPEACIISTh ACATEILHOCTh
B HECTAHJIAPTHBIX CUTYyaIlUAX, aJeKBATHO OIICHWBATh BKJIQJ KaXJIOTO W3
YYaCTHUKOB I'PYIINbI B PEIIEHUE PACCMATPUBAEMOMN MTPOOIEMBI;

MPOSIBJISATh MOTUBAIIMIO K Oyayiel mpodecCuOHaTbHON ASSTEILHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (un¢poBbIe)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYYHBIV METO/ ITIO3HAHUSI ITIPUPOIbI
11 Hayunslil MeTO1 MO3HAHUS TPUPO B 1
Hroro mo pazgeny 1
Paznen 2. MEXAHUKA
2.1 Kunematuka 12 1
2.2 JlnHamuka 12
2.3 Craruka TBEpAOTO Tena 5
2.4 3aKOHBI COXpaHEHUS B MEXaHUKE 11
Hroro mo pazaeny 40
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMMUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TennoBble MalTUHbBI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBble 14 1
Nepexo/ibl
Utoro mo pazneny 49
Pazgen 4. QJIEKTPOAUHAMMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1
4.2 IToCTOSAHHBIN 2NEKTPUYECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 94
Paszen 5. ®DU3HUECKHWI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/ P Konrpoasubie | IlpakTHyeckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E TI0J1e 14
1.2 DNeKTpOMarHuTHAs MHIAYKLNS 13 1
Hroro mo pazueny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHn4decKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJIeOaHuUs 15
53 MexaHHUYeCKHE U IIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Uroro no pazneny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnosst CTO 5 1
Hroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOM qyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3mnKa aTOMHOTO /pa U 3J€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOD®U3UKHU

5.1 DeMeHTBI aCTPOHOMHU M aCTPOPUIUKU 12
Hroro no pazgeny 12
Paznen 6. ®PUSHUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazmeny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucreMaruzanys 1 00001eHne
71 MPEMETHOTO COJICP’KAaHUS U OTBITA 15
' NI TeTBbHOCTH, IPUOOPETEHHOTO TTPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 06pazoBaATENBHbIC
padoTsbI padoThI pecypest
1 ®dwusuka — pyHIaMeHTaIbHAs HAyKa O TPUPOJIE 1 0 0
9 Hayunb1ii MeTO1 MO3HAHUS U METOBI 1 0 0
UCCIe0BaHUS (PU3NYECKUX SBICHUN
DKCIIEpUMEHT M TEOPHs B TIPOIECCE MMO3HAHUS
3 npupoabl. HaOnroieHne u SKCIEpUMEHT B 1 0 0
¢buznke
4 Crioco0Ob1 n3MepeHus: GPU3HIECKUX BETMYUH 1 0 0
5 AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1 0 0
U3MepeHul PU3NYeCKNX BEIUUNH
MopenupoBanue B pusuke. Posb u mecto
5 ¢bu3uku B GOpMUPOBAHUU COBPEMEHHOM 1 0 0
HayYHOU KapTHUHBI MUPA, B TPAKTHUYECKON
NEeSITeNIbHOCTH JII0JIeH
Mexanuyeckoe nBuxkeHue. Cucrema oTcueTa.
7 OTHOCUTENBHOCTh MEXaHUYECKOT'O JBIKEHUS. 1 0 0
[Ipsimas 1 oOpaTHas 3a7ja4u MEXaHUKH
Panuyc-BekTop MaTepralibHOM TOUKH, €T0
3 MIPOEKIIMH Ha OCU KoopauHaT. TpaekTopus. 1 0 0
[Tepememnenue. CkopocTs. X mpoekiuu Ha
OCH KOOPJIUHAT
9 PaBHOMEpHOE NPAMOIMHENHOE IBUKECHUE. 1 0 0




I'padrueckoe onrcanne paBHOMEPHOTO
HpHMOJ’IHHeﬁHOI‘O JBUXKCHUA

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3anau

11

CrnosxeHue nepeMelieHnii U CKOPOCTEH.
Pewmrenne 3anau

12

HepaBHoMmepHoe nBmxeHne. MrHoBeHHast
CKOpoCTh. Yckopenue. [Ipsamoimueitnoe
ABHUXKCHUC C TOCTOSAHHBIM YCKOPCHUEM

13

HepaBnoMepHoe nBmxeHne. MrooBeHHast
CKOpoCThb. Yckopenue. [Ipamoiimueitnoe
JBUKEHHE C IOCTOSTHHBIM YCKOPEHUEM

14

I'padmyeckoe onucanue NpIMOIUHEHHOTO
JIBM)KEHUS C IOCTOSIHHBIM YCKOPEHUEM

15

CBoboaHoe majienre. Y cKopeHue cBOOOIHOTO
najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHU U UX IpaduKu

16

JIBukeHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY

17

Kpuonuneiinoe npuxenue. [[Brxenue mo
OKPYXXHOCTH. YTJIOBasl U JTMHEHHAs! CKOPOCTb.
[Tepuon u yactota. LleHTpOoCTpeMUTENBHOE U
MIOJIHOE YCKOPEHUE

18

KonTponsnas pabota no Teme "Kunemartuka"

19

Ilepsblif 3axk0oH Hprorona. Muepuuanbubie
cuctemsl orcuéra. [IpyHIUIT OTHOCUTEIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA

20

Cuna. PaBHozeiicTByromas cuia. Bropoit




3axkoH Herorona. Macca

21 B3aumopeiicteue Ten. Tpernii 3akoH HeroToHa

29 [Ipunuun cynepno3unuu cui. Pemenue 3anau
Ha [IpUMEHEHNe 3aK0OHOB HproTOHA

23 [Ipunnun cynepno3unuu cuil. Pemenue 3agau
Ha [IpUMEHEHNe 3aK0OHOB HproTOHA

24 [Ipunnun cynepno3unuu cuil. Pemenue 3agau
Ha [IpUMEHEHNe 3aKk0HOB HproTOHa
3aKOH BCEMHPHOTO TATOTEHUS.

25 OKBHUBAJIEHTHOCTh I'PABUTALUOHHON 1
WHEPTHOW MacChl

26 Cuna TsKecTH M ycKopeHue cBoOOHOTO
MaJIeHUs
JIBukeHre HeOeCHBIX Te U UX

27 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kerepa

28 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v Buabl CUil TPEHUS.

29 JIBU)KEHHE B )KUJKOCTHU U T'a3e C Y4ETOM CHIIBI
CONIPOTHUBIICHHUS CPEbI

30 JHasnenue. ['mapocraTuueckoe 1aBiIcHUE.
Cuna Apxumena

31 AbcomoTHO TBepoe Teno. [locTynarensHoe u
BpallaTelbHOE JIBUKEHHUE TBEPJOTO Tella

39 MOMEHT cuiIBl OTHOCUTEIBHO OCH BPALCHHUS.
[Lireuo cumel

33 CnosxeHune cuil, IPUII0KEHHBIX K TBEPAOMY

teny. LleHTp TsxecTu Tena. YcinoBus




PaBHOBCCHA TBEPAOIO TCJIA. BI/I,I[BI paBHOBCCHUSA

34

Pemenue 3amau

35

KonTponsnas pabora no teme "IuHamuka.
Craruka TBepaoro tena'

36

Nmnynec maTepuanbHOM TOYKH, CUCTEMBI
MaTepHalbHbIX TOYEK. LIeHTp Macc cucTemMbl
MaTepHalbHbIX TOUEK. Teopema 0 IBUKEHUU
LIEHTpa Macc

37

I/IMHy.]'[I)C CHJIbI 1 UBMCHCHHUEC UMITYJIbCa TEJla.
3aKOH COXpaHEHHs uMIyibca. PeakTuBHOE
JIBUKCHHE

38

MoOMEHT uMITyJIbca MaTepPUATbLHON TOUKH.
[IpencraBnenue o COXpaHEHU MOMEHTA
HMITYJIbCa B LEHTPAIbHBIX MOJISIX

39

Pemrenue 3agau

40

Pemrenue 3agau

41

PaGora cuibl Ha MajIOM U Ha KOHEYHOM
nepemenieHuu. I'paguueckoe npeacrapieHue
paboThl cuiIbl. MOIITHOCTD CHIIBI

42

Kunerndeckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOU SHEPTUU
MaTepHUaIbHON TOUKH

43

[loTeHIManbHbIE U HEMOTEHIUAIBHBIE CHJIBI.
ITorenumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

44

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs13b pa6OTLI
HCMMOTCHIMAJIBHBIX CUJI C UBMCHCHUCM
MEXaHHUYECKOM SHEPIrUuu CUCTCMEI TCII. 3akoH




COXpPAaHCHUA MEXaHHYeCKOI SHEPruu

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

45 VYpasHenue bepHymu st uieanbHON
KHUJKOCTH

46 KonTtponsHas pabota o Teme "3aKoHbI
COXPAaHEHHUS B MEeXaHHKe"
PasButne npeacraBieHuit 0 MpUPOIE TETUIOTHI.

47 Ocnoguble nonoxxenuss MKT. {uddyszus.
bpoyHoBCKkoe aBMXKEHNE
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPIbIX

48 Tell. XapakTep ABUKEHUS U B3aUMOICUCTBUS
YacTHUII BEIIeCTBA

49 Macca u pa3Mepsl MOJIEKYIT (AaTOMOB).
KonunuecTBo BemectBa. [loctosinnas ABorajapo

50 Temnepartypa. TemtoBoe paBHoBecue. [llkana
Lenscus

51 Pemtenue 3amay

52 Wneanpuslii ras. ['a3oBble 3aKOHBI

53 VYpaBuenue MenpaeneeBa-Knanelipona.
Pemrenue 3agau

54 AbcomoTHas TeMieparypa. 3akoH JlanbToHa

55 W3omporieccsl B uaeanbHOM rase ¢
MOCTOSIHHBIM KOJTMYE€CTBOM BEIIECTBA

56 I'padmyeckoe npeacraBiaeHe U30MPOLIECCOB:
M30TepMa, U30X0pa, u306apa

57 OcHoBHoe ypaBHeHne MKT

58 Pemenue 3amau




59

CBs3b a0COJIIOTHOM TeMIepaTyphbl
TEPMOJIMHAMHYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOHN YHEPrueH NoCTyNaTeIbHOTO
TEIJIOBOTO JABMKEHUS €€ 4acTHULL

60

O0001IeHME U CUCTEMATU3ALMS 3HAHUM 10
teme "OcuoBet MKT"

61

Kontponbnas padota no teme "OcHoBel MKT"

62

TepmoauHaMuyeckas cucreMa. 3aiaHue
BHEIIHMX ycnoBui uis T/l cucreMsl.
Bremnne 1 BHyTpeHHUE TapamMeTpBl.
[Tapametps! T/] cuctemsl kak cpeHue
3HAQ4YEHMS BEJIMYHH, ONIMCBHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

63

HyneBoe Hauano TepMoJHAMUKH.
Camornipou3sBoJibHas penakcarus T/l cuctembl
K TEIJIOBOMY PaBHOBECHIO

64

Mogenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.
VYca0BUS MPUMEHUMOCTH 3TON MOACTH

65

VYpaBuenue MenpeneeBa-Knanelipona u
BBIpa)KEHUE /7151 BHYTPEHHEN SHEPrUuu

66

Bripaskenue jyisi BHyTpeHHEH SHEpruu
OJIHOATOMHOTO MJICAIbHOTO Ta3a.
KBazucratuueckue u HECTaTUYECKUE
MIPOLIECCHI

67

DneMeHTapHas paboTa B TEPMOJIMHAMHKE.
Brruncnenue paboTsl mo rpaduky mnpoiecca Ha
pV-auarpamme

68

Tennonepeﬂaqa Kak CIoco0 M3MEHEHUS




BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepILIEHUS pabOTHI

69

KOHBGKIII/ISI, TCIUIONIPOBOJHOCTD, U3JIYYCHHE

70

KommuaectBo TennoTsl. TemIoEMKOCTE Tena.
VYaenpHast 1 MOJISIpHAs TEIIOEMKOCTH
BEIIECTBA. Y IeTIbHAS TEIJIOTA CTOPAHUS
TOIIJINBA

71

Pacuér konmyecTBa TEMIOTHI IPH
Terioneperaye

72

[Tonsarue 06 annabdaTHOM Tiporiecce. [lepBrrii
3aKOH TE€PMOJMHAMHKHU

73

KonnuecTBo TemnoTs! 1 paboTa Kak Mephl
W3MEHEHNs BHyTpeHHel 3Heprun T/1 cuctemsl

74

BTopoii 3aKkOH TEpMOAMHAMUKY TSI
PaBHOBECHBIX M HEPAaBHOBECHBIX IIPOIIECCOB.
Heo6patumMocTh MpUpOTHBIX MTPOIIECCOB

75

[Tpuniumne! aerctBus TermoBbix MamuH. KIT/]

76

MakcumanbHoe 3Hauenue KIT. [ukn Kapuo

77

Pemrenue 3agau

78

DKOIOTHYECKHE ACIIEKTEI UCIIOIL30BAHUS
TEIJIOBBIX ABUTaTeNnel. TennoBoe 3arpsa3HeHue
OKpPY’KaIoIel cpe/ibl

79

Pemenue 3amau

80

O06001enHre u cucTeMaTu3anus 3HaHu| 1o
teMe "Tepmoaunamuka. TernoBbie MamHb"

81

KonTponsHas paboTa no Teme
"TepmoauHamuka. TenaoBbsle MallIuHbI"

82

Hapoo6pa30BaHHe W KOHACHCAI . I/IcnapeHHe




U KHIICHUE. Y IeJabHas TEIIoTa
napooopa3zoBaHus

HaCI)IHICHHI)IG M HCHACBIIICHHBIC IT1aphI.
KadecTBeHHas 3aBUCHMOCTD INIOTHOCTH U
AaBJICHUA HACBIIICHHOTO IMapa OT

83 TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMaA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMITepaTyphbl KATICHUS OT JABJICHUS B
KUIKOCTH

84 Braxxnocts Bozyxa. AGCoNIIOTHAs U
OTHOCHTEIIbHAS BIIAYKHOCTb

85 Pemrenne 3amau

86 Tépnoe teno. Kpucrammmaeckue u amopdHbie
Tesla. AHU30TPOIUSI CBOMCTB KPUCTAIIIIOB

87 [InaBnenue u KpucTaM3anus. Y aenbHas
TerutoTa raBneHus. CyonmuMarus
JHedbopmaruu TBEpAOTO Tena. PacTsikenue u

88 cxartue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmanui
TemnoBoe pacmmpeHue KUAKOCTEH U TBEPIBIX

89 TeJl. AHTApMOHHU3M TETUIOBBIX KOJIeOaHUM
YaCTHI] BEIIECTBA

90 [IpeoOpazoBanue 3HEpruu B ha3oBbIX
nepexoiax

91 VYpaBHeHHE TEIUIOBOro OaaHca

92 Pemenue 3amau

93 [ToBepxHocTHOE HaTspKeHUe. KanumspHeie

SABJICHUA. Z[aBJ'ICHI/Ie noa I/ICKpI/IBHeHHOI\/’I




MMOBEPXHOCTHIO )KUJIKOCTH. Popmyna Jlannaca

94

O06o00mIeHrne U cucTeMaTHu3alus 3HaHUH) 110
TeMe "ArperaTHble COCTOSHUS BEIIECTBA.
®da3oBbIe nepexopl"”

95

KonTponsHas padora o Teme "Arperaraeie
cocTosiHuS BellecTBa. Pa3zoBble epexo bl

96

DnexTpu3amys Tei U e€ MpOosSBICHHUS.
Dnexktpuyeckuii 3apsia. [[Ba Buma
AMEKTPUICCKUX 3apsAaoB. [IpoBOIHUKH,
TMBJICKTPUKH M TIOJTYIPOBOIHHKH

97

DJIeMEHTapHbIN ANEKTPUUECKUI 3aps. 3aKOH
COXPaHEHHS ANEKTPUUYECKOTO 3apsaa

98

B3aumoperictBue 3apsinoB. Toueunsie 3apsiabl.
3akon Kynona

99

Pemrenue 3agau

100

Dnekrpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECKUE 3aPSIIbI

101

Hanpsk€HHOCTD 2JEKTPUUYECKOTo TOJIS.
[TpoOubIii 3apsn. JInHUK HANPSDKEHHOCTH
aneKkTpudeckoro noss. OqHOpPoIHOE
ANEKTPUYECKOE TMOJIe

102

IToTeHumanbHOCTH QJICKTPOCTATHYCCKOI'O
noJs. Pa3HOCTh NOTEHIINATIOB U HaITPsSPKCHUEC

103

IloTenunanbHas SHEPrusd 3apsjia B
QJICKTPOCTATUYCCKOM IIOJIC. IloTenunan
QJICKTPOCTATUYCCKOTO IMOJIA

104

CBs3b HaHpH)KéHHOCTI/I MOJIAA U Pa3HOCTU
NMOTCHIHAJIOB JJIA SJICKTPOCTATUYCCKOIO ITOJIA




105

[IpuHIHAI CynEPIIO3UIIUU SIIEKTPUYECKAX
noJjen

106

Pemenne 3amau

107

[Tone Toueunoro 3apsaa. [lone paBHOMEpPHO
3apsKEHHOU cephl

108

[Tone paBHOMEPHO 3apsKEHHOTO TI0 00BEMY
mapa. [Tone paBHOMEpPHO 3apsiKEHHOU
OECKOHEYHOM IIOCKOCTH

109

[TpoBOAHMKHU B AIEKTPOCTATHUECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsiiOB

110

JVBIEKTPUKH U TTIOTYIPOBOAHUKH B
ANIEKTPOCTATUYECKOM T10JI€

111

Konpnencarop. D1eKTpoEMKOCTD
KOHJIeHCAaTopa. DIEKTPOEMKOCTH MIIOCKOTO
KOHJIeHCcaTopa

112

[TapamiensHOe COCAMHEHUE KOHICHCATOPOB

113

ITocnemoBaTenbHOE COETUHEHNE
KOHJICHCAaTOPOB

114

9Hepr1/151 3apsAXKCHHOT'O KOHACHCATOpa

115

Pemrenue 3agau

116

HBI/I)KGHI/IG 3apH)KeHHOﬁ 4yaCTuuhbl B
OJHOPOJHOM JJICKTPUYICCKOM I10JIC

117

Pemenue 3amau

118

O06o0011eHre U cucTeMaTu3anus 3HaHUi| 1o
Teme "OiekTpudeckoe nose"

119

KonTposneHas paboTa o teme
"Onexrpuueckoe nose"”




120

Cwuia toka. [locTtossHHBII TOK. Y CIIOBUSI
CYIIECTBOBAHUS MOCTOSTHHOTO JIEKTPHUYECKOTO
TOKA

121

Wcrounuku Toka. Hanpsoxenne u 3/1C

122

3axoH Oma Juid yyacTKa LenH. DIEeKTPUIECKOe
COIIPOTHBIICHHUE

123

3aBUCHUMOCTh COIMPOTUBJICHUA O AHOPOJAHOTO
IMPOBOAHHKA OT €ro JJIWHBI U IIOIIaan
IMONEPCHYHOTI'O CCUCHHA

124

VY enpHOE CONMPOTHUBIICHHE BEIIECTBA.
Pemenue 3agau

125

[TocnenoBarensHOE, TapaLIeIbHOE,
CMEIIaHHOE COENHEHHE TPOBOTHHUKOB

126

Pacu€t pa3BeTBIEHHBIX JIEKTPUUECKHUX LIETIEH.
[TpaBuna Kupxroda

127

Pemrenue 3agau

128

PaboTa anekTpuueckoro Toka. 3akoH Jxoys
—Jlenna

129

Pemrenue 3agau

130

MomHOCTh SJICKTPHUYECKOI'O TOKA. TemmoBas
MOIIHOCTb, BbIACTIACMAA Ha PE3UCTOPC

131

Pemenue 3amau

132

O/J1C 1 BHyTpeHHEEe CONTPOTUBIICHHE
WCTOYHHMKA TOKA

133

3akon OMa A5 IOJTHOM (3aMKHYTOM)
ANEKTPUYECKOM e

134

Pemenue 3amau




135 MOIIHOCTh HCTOYHHKA TOKA 1 0 0

136 KopoTkoe 3aMbikanme 1 0 0

137 KoHnneHcarop B menu NocTOSTHHOTO TOKa 1 0 0

138 Pemenwue 3amau 1 0 0

139 Pemtenue 3amau o treme "IlocTOSHHBII 1 0 0
ANEKTPUIECKUH TOK"

140 Pemenne 3amag mo reme "llocTostHHBIN 1 0 0
ANEKTPUIECKUHN TOK"

141 Pemrenne 3amau o treme "IlocTOSTHHBII 1 0 0
AIEKTPUYECKUN TOK"

142 O0001IeHne U cucTeMaTU3aIMs 3HAHUI 110 1 0 0
teme "[IoCTOSIHHBIN JIEKTPUYECKUIA TOK"

143 Kontponbhas padota no teme "llocTossHHBIN 1 1 0
AIEKTPUYECKUN TOK"
DnexTpuyecKas IpOBOJUMOCTh PA3IUYHBIX

144 BEIIIECTB. DJIEKTPUUECKUI TOK B METaJIaX. 1 0 0
CBepXnpoBOAMMOCTh
DNeKTpUUYECKUi TOK B pacTBOpaX U paciiaBax

145 ANEKTPOJUTOB. 3aKkoHbl Dapajest s 1 0 0
AIIEKTPOJIN3a

146 DneKkTpuyeckuil ToK B razax. [lmazma 1 0 0

147 DneKTpuuecKuil TOK B Bakyyme. BakyymHbie 1 0 0
npubOopsI

148 DNEKTPUYECKUN TOK B MOJTYIMPOBOJHUKAX 0 0

149 [TosmrynpoBoAHUKOBBIE TPUOOPEI 0 0

150 duznyeckuil NpakTukyMm 1o teme "M3mepenue 1 0 1

CHJIbI TOKA W HAIIPAKCHUS B LICIINU




MOCTOSTHHOTO TOKA MPH MOMOIIY aHAJIOTOBBIX
IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB" WK
"3HaKoMCTBO ¢ IU(POBOI1 1abopaTopuei 1o
¢usuke. [Ipumepsr n3MepeHus: PU3NIECKUX
BEJIMYUH ITPH MOMOIIN KOMITBIOTEPHBIX
JTATYUKOB"

151

Ouznyeckuil npakTukym 1o teme "M3ydenue
HEPaBHOMEPHOTO IBMKEHHUSI C LEIbIO
oTpeJiesieHUs MTHOBEHHOM ckopoct"

152

duznyeckuil npakTukym 1o teme "M3mepenue
YCKOPEHUS TTPH MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBIDKCHHH 110 HAKJIIOHHOM
mwIockoct" i "UccienoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM
IBIKeHUN"

153

du3nyecKui MpakTUKyM 1o Teme "M3mepenne
YCKOPEHUsI CBOOOTHOTO TMa/IeHUs" UiIH
"N3yueHue IBHKEHHS Tella, OpOIICHHOTO
TOPU30HTAJIBHO"

154

du3nyecKuil MpakTUKyM 1o Teme "N3yuenne
JBIDKECHUSI TEJIa TI0 OKPYKHOCTH € TTOCTOSTHHOM
110 MoAyJto ckopocThio" nin "Hccnenoanue
3aBUCHMOCTH Teproia oOpalieHus
KOHHYECKOT0 MasiTHUKA OT €ro IapameTpoB"

155

®usnueckuil NpakTUKyM no teme "M3mepenue
PABHOIECUCTBYIOLIEH CUJIBI IIPU JBUKECHUU
OpycKa 10 HaKJIOHHOM TIOCKOCTH" MU
"[IpoBepka runore3sl 0 HE3aBUCUMOCTH
BPEMEHU JBHKEHMs OpycKa MO HAaKIOHHOMH




IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0
maccer"

156

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MIPY)KUHE U PE3UHOBOM
obpasiie, ot ux aedopmaruu” wim "M3ydeHue
JIBUKCHHSI CHCTEMBI TEJT, CBSI3aHHBIX HUTHIO,
MEPEKUHYTOM uepe3 JErkui 0ok"

157

duznyeckuil npakTukym 1o teme "M3mepenue
Ko3(¢uimeHTa TpeHus M0 BEIUUYNHE YTIIOBOTO
ko3 durmenta 3aBucumoctu FTp(N)" mmm
"UccnenoBanue qBMKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM

ko3 durmentom tpenus" nnu "Nsydenue
JIBH>KEHUS Ipy3a Ha Bajly ¢ TpeHuem"

158

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue yciaoBHl paBHOBECHS
TBEPOTO Tella, UMEIOIIEro OCh BpalieHus "
nnu "KoHCTpyupoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOMYMBOCTHU TBEPIOTO TEJa, UMEIOLIETO
IJI011a]Tb OTIOPBI"

159

duznyeckuil NpakTukyM 1o teme "M3mepenue
HMITyJIbCa TeJla 10 TOPMO3HOMY ITYTH" UIIU
"M3MepeHue CUIIbI TATH, CKOPOCTU MOJIENH
3JIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI TATU" WM
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C
nMmIyascom cuiel" win "Mccnenosanue
COXPAHEHHUS UMITYJIbCa IPU YIIPYTrOM




B3auMoeiicTBun" win "M3mepenue

KHUHETUYECKOM SHEPTUU TeJla 0 TOPMO3HOMY
n

IIyTH

160

duznyeckuil npakTukym 1o teme "M3ydenue
M30TEPMHUYECKOTO TpoIiecca (PEKOMEHI0BaHO
WCIIOJb30BaHue IU(PPOBOM JabopaTopun)" uiu
"N3yueHne u30X0pHOTO mporecca uiu
"N3yuenne n3obapHOTO TIporiecca’ win
"[IpoBepka ypaBHEHUs COCTOSAHUA"

161

duznyeckuil npakTukym 1o teme "M3mepenue
yaenbHoi TemnoémkocTu" umm "MccnegoBanue
MpoIeCcca OCThIBAaHUSA BEIIECTBA" MIN
"UccnenoBanue aaunabaTHOTO mporecca uin
"N3ydyeHne B3aMMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJCHCTBUSA U
TeMIepaTypbl KUTIEHUS JKUAKOCTEH"

162

DuU3NYECKU TPakTUKyM 110 TeMe "N3yuenne
3aKOHOMEPHOCTEHN UCIIapEHUS KUAKOCTEH"
unu "N3Mepenne yaenbHON TeTIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HAaCBhIIIEHHBIX TTapoB" uiu "M3mepenue
a0COIOTHON BIQXKHOCTH BO3/IyXa M OLIEHKA
Macchl MapoB B nomerieHun". Msmepenue
K03 (duIMeHTa TOBEPXHOCTHOTO HATSKCHHUS

163

DU3NYECKUN TPAKTUKYM I10 TEME
"HaOnroeHue npeBpalieHus SHepTuu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTUIO
n3iydeHus ceeronuona’ uimm "Msydyenne
IIPOTEKAHMSI TOKA B LIETH, COEpKaLEen




koHzeHcarop" uinu "Pacnpenenenue pa3HocTi
MIOTEHLUAJIOB (HAIPSDKEHUS) IPU
MOCIIEIOBATEIILHOM COSTMHEHUN
KOHJIEHCaTOpoB"

164

PuU3NYECKUH IPAKTUKYM 110 TEME
"WccnenoBanue CMEIIAHHOTO COCAUHECHUS
pesuctopoB" wiu "M3Mepenue yneabrHOTOo
CONPOTHBIIEHUS IPOBOJIHUKOB'" WK
"UccnenoBanye 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKEHUS TSI JIAMITBl HaKaJIiBaHUs"

165

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenue anexrponuza" unm "Msmepenune
3apsiga OJHOBAJIEHTHOIO HOHA" WIIH
"HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WU
"CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU
nuona"

166

PesepBubrit ypok. O6001eHNE 1
CUCTeMaTH3allMsl 3HAaHH 110 TeMe
"Kunemaruka"

167

PeseprubIit ypok. O6001eHNE 1
cUcTeMaTu3auus 3HaHui 1mo teme "J{nunamuka'

168

PezepHblit ypok. O0oO1eHne 1
cucTeMaru3anus 3HaHui mo teme "CraTuka
TBEepaoro Tena”

169

PesepBHrlit ypok. O6001IeHEe U
cucTeMAaTH3alis 3HaHUi 1Mo TeMe "3aKOHEBI
COXpaHEHUs B MeXaHuKe"

170

PesepBHrlit ypok. O6001IeHE 1




cucTeMaru3anysa 3HaHui 1o teme "OCHOBEI
MOJIEKYJIIPHOKHMHETHYECKOU Teopun”

171

Pesepubrit ypok. O60011eHNE 1
cHCTEMAaTHU3alMs 3HAHHUI 110 TEME
"TepmoauHamuka. TeraoBsie MalIuHb"

172

Pesepubrit ypok. O60011eHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"ArperatHbie cOCTOSIHHS BeriecTBa. Da3oBbie
nepexopl"

173

Peseprubrit ypok. O6001eHNE 1
cCUucremMatu3anus 3HaHUH 10 TEME
"Onexrpuueckoe noie"

174

Peseprubrit ypok. O6001eHNE 1
cCUCTeMaTH3alusl 3HaHUH 110 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

175

[IpomexxkyTouyHas arrecTanus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

175

15




11 KVIACC

KosmnuecTBo yacos DJIEeKTPOHHBbIE
Ne undposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue 06pazoBaATENBHbIC
padoTshI padoTsbI pecypest
B3aumoieicTBrE TIOCTOSTHHBIX MAarHUTOB U
1 MIPOBOJTHUKOB ¢ TOKOM. MarHWTHOE T0JIe. 1 0 0
I'unoreza Ammnepa
Bexrop maruutHON mHAYKIMK. [IpruHImn
2 CYIEPIIO3UIIMH MarHUTHBIX ToJied. JImHuN 1 0 0
MarHuTHON MHAYKIIUU
3 MarsuTHO€ noJie IPOBOJHUKA € TOKOM. OIBIT 1 0 0
Opcrena
Cuna Amriepa, e€ HanpaBJICHUE U MOTYJIb 0 0
5 Pemrenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1 0 0
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHia, e€ HampaBieHUE U MOIYIb.
7 JIBIKEeHHE 3apsOKEHHON YacTHIBI B 1 0 0
OJIHOPOJHOM MarHUTHOM II0JIe
Pemtenue 3amay 1 0 0
Pabota cunbl Jlopenna 1 0 0
10 Pa6ora cunel Jlopenia 1 0 0
11 Pemenue 3amau 1 0 0
12 MarauTtHoe moJjie B BEeIIeCTBE. 1 0 0
deppoMarHeTHKy, mapa- U JuaMarHeTHKU
13 OcHOBHBIE CBOWCTBA (peppOMarHETUKOB. 1 0 0




[Tpumenenne heppoMarHeTHKOB

14 Pemenne 3aau mo reme "MaruutHoe moJe" 1 0 0

15 Pemenwue 3a1a4 o Teme "MarauTtHoe mosie"” 1 0 0

16 SIBNeHHE AIEKTPOMArHUTHOW WHIYKIIHH. 1 0 0
[ToTok BekTOpa MarHUTHOM MHIYKLIMHU

17 OC unayKIMu 1 0 0

18 3aK0H 3JICKTPOMArHUTHON WHTyKIITHH 1 0 0
®dapanes

19 BuxpeBoe anexrpuueckoe nose. Toku Oyko 1 0 0

20 O/1C uHAYKUMU B IBMKYIIUXCS IPOBOJHUKAX 1 0 0

21 Pemtenue 3amay 1 0 0

22 [TpaBwuio Jlenma 1 0 0

23 NupykTtuBHOCTH. Karynika MHIYKTUBHOCTH B 1 0 0
LIETIA TTIOCTOSTHHOTO TOKa

24 SBnenne camounaykiuu. IJ1C 1 0 0
CaMOUWHTYKITUH

o5 DHeprusi MarHUuTHOTO TIOJISI KaTYIIKH C TOKOM. 1 0 0
DIIEeKTPOMarHuTHOE I0JIe

26 Pemtenue 3amay 1 0 0

97 O060011IeHne U cUcTEMaTU3aLMs 3HAHUI 110 1 0 0
Teme "DIeKTpoauHaMuKa"

08 'I‘<OHTpOJ'ILHa}I pa60T:1 0 TeMe 1 1 0

DNeKTpOJMHAMHKA

29 KonebarenpHas cuctema. CBoOOTHBIE 1 0 0
konebanus. ['apmMoHnUYecKue KoJieOaHumst

30 Kunemarnyeckoe v JUHAMHYECKOE OMMCAHUE 1 0 0

KoJIeOaTeIbHBIX JIBHKCHUN




DHepreTudeckoe onvucanue. BeiBos
JIUHAMHWYCCKOI'O OITMCAaHUA I‘apMOHI/I‘-IeCKI/IX

31 KOJIeOaHU U3 UX SHEPTEeTUIECKOTO U
KHHEMAaTHYECKOTO OMUCAHUS

32 Ammutyna u ¢aza Kosebanui
[lepuon u yactora kosiebanuii. [lepron
MaJIbIX CBOOOIHBIX KOJIEOaHUMA

33 MaTeMaTH4ecKoro MastHuka. [lepuo
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasTHUKA

34 3aryxaromue kojaebanus. BeiHyX1eHHbIE
koJsiebanus1. Pesonanc

35 ABTOKONICOAHUS

36 Pemtenue 3amay

37 Ypok-koHdepennus "MexaHnueckue
KoJieOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaxX"

38 O0001IeHne U cucTeMaTU3alus 3HAHUH 110
teMe "MexaHnudeckue Koieoanus"

39 DNeKTPOMAarHUTHBIE KOJIeOaHHUS.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTY/IbI

40 3apsia KOHJIEHCATOpa C aMITUTYAON CUIIbI
TOKa B K0JIeOATETLHOM KOHTYpE

41 3aKOH COXpaHEHUS SHEPTUH B UA€aTHHOM
KoJiebaTeIbHOM KOHTYpE
3aryxaroiue 3eKTPOMarHUTHbIE KOJIeOaHMsl.

42 BreiHy)KIeHHBIE 2TIEKTPOMAarHUTHBIE

KoJIcOaHus




IIepemeHnHbI# TOK. Pe3uctop u KOHAEHCATOP B

43 [[ENY TIEPEMEHHOTO TOKa

44 Karyika HHIyKTHBHOCTH B TIETTH
MEPEMEHHOTO TOKa

45 3axoH Oma Juis 31EeKTPUYECKO Lienu
MIEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

46 AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUYCHNE
CWJIBI TOKA W HAIIPSDKEHUS

47 Pe3onaHC B 2yIeKTpUUECKOM 1eTH

48 Pemtenue 3amay
Wneanpubiif Tpancdopmatop. [Ipoussoactso,

49 nepeaayda u moTpedaeHue AeKTPUIECKON
SHEpPruu
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

50 aneKTpo3Hepruu. KynbTypa HCosib30BaHus
AIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

51 Pemtenue 3amay

52 Pemtenue 3amay

53 O060011IeHne U cUcTEMaTU3aLMs 3HAHUI 110
Teme "DJeKTpOMarHuTHbIe KojieOaHus"

54 MexaHn4ecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOIH

55 CBoiicTBa MEXaHMYECKUX BOJIH

56 3ByK. XapaKTEpUCTUKHU 3BYyKa

57 Nnudpas3syk u yapTpassyk. Lllymosoe

3arpsA3HCHUC oxpyxcaromeﬁ Cpeabl




58

Pemenne 3amau

59

SHCKTpOMaFHI/ITHBIe BOJIHBI. HSJ’IY‘IGHHG
OJICKTPOMArHUTHBIX BOJIH

60

DHeprus 31eKTpOMarHuTHbIX BojH. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

61

[IIkaJia 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3EKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

62

HpI/IHIII/IHI)I pa)II/IOCBflSI/I U TCIICBUACHUS.
Paaunonokanus. 31€KTpOMarHuTHOE
3arps3HEHUE OKPYKAIOIIEH Cpebl

63

KontponbHas padota no teme "Konebanus u
BOJIHBI"

64

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBETa

65

Penienue 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO PacIIpOCTPAHEHUS CBETa

66

Ortpaxenue cBera. [lnockoe 3epkaino.
Cdepuueckoe 3epkaio

67

[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb NpeIoMIICHUS.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKCHUS

68

Pemienue 3amaq Ha MPUMCHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

69

Xon yde B mpusMe. Jlucnepceus csera.
CnoxHbIl cocTaB Oenoro ceera. Llper




JInn3bl. @OKYCHOE PACCTOSTHUE U ONTUYECKAs

70
CHWJIa JIMH3BI

71 [TocTpoenue n300paxeHunil B IMH3aX U UX
cucTeMax. YBEIUYEHUE JIMH3bI
Pemenue 3agau Ha nocTtpoeHue

712 M300pakeHUH, OTyYaeMbIX C IIOMOIIIBIO
JIUH3

73 I'ma3 xak onruueckas cucrema

72 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reOMETPUYECKON ONITUKHI

75 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

76 Jucnepcus cBera

7 Hurepdepennus creta

78 KorepeHTHbIe UCTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

79 Pemtenue 3amay

80 [Ipumenenne natephepeHIun

81 Judpakuus cBeTa

82 Judpakunonnas pemérka. Y cioBue
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

83 Pemenue 3amay

84 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus
cBeTa

85 Pemenue 3amau

86 CBeToBBI€ SIBIIEHUS B IPUPOJIE

87 O06o001eHne u cucTeMaru3alus 3HaHu| 1o

teme "OnTuka"




88 KonTtponsHas padota no teme «OnTHKa 1 1 0
I'paHHI1IBI TPUMEHUMOCTH KIIACCHYECKON

89 MEXAaHUKH. 3aKOHBI ANEKTPOAUHAMUKH U 1 0 0
MPUHIUT OTHOCUTEIBHOCTH

90 [TocTynaTel cienuanbHON TEOPUU 1 0 0
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycmoue

91 npudMHHOCTH. OTHOCHUTEIBHOCTD 1 0 0
OJTHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHH U
COKpAIIIEHUE JUTHHBI

92 DHEPrusi ¥ UMITYJIbC PESITUBUCTCKOM 1 0 0
YaCTHULIbI

93 CB3b MACCBhI C 3HEPrUEN U UMITYIbCOM 1 0 0
PETMATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

94 PaBHOBecHOE TETIOBOE M3TyUYEHNE 1 0 0

95 3akoH cMelieHus Buna 1 0 0

96 DHeprusi ¥ UMIyJbsc HoToHa 1 0 0

97 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1 0 0

08 dotordpdext. OnbiTer A. I'. CToneTona. 1 0 0
3akoHsb! poTodrddexra

99 VYpaBuenue DiiHmrTeitHa 11 poTtorddekra. 1 0 0
"Kpacnas rpanuma" ¢potosddekra

100 JaBnenue cBeta. Onbitel I1. H. JIeGenepa 0 0

101 BonHoBBIE CBOMCTBA YacTHIL 1
Bounsbl ne bpoins. JlimHa BoHbL a¢ bpoiins

102 U pa3Mepbl 00J1aCTH JTOKaIU3aluu 1 0 0

I[BI/I)KYH_ICI‘/’ICH YaCTHUIIbI




103 KopnyckymsipHO-BOJIHOBOM Tyan3m

104 Judpakmus 37eKTPOHOB Ha KPUCTAIIIAX
Crienn¢urka u3mMepeHuit B MUKPOMUPE.

105 CooTHolieHus HeonpeaeaéHHOCTEN
Ieiizenbepra

106 Pemenue rpaduueckux 3amadq

107 Pemenne pacu€THbIX 3ama4

108 Kontponbnas padoTa mo temam: "OCHOBBI
CTO", "KopmyckyaspHO-BOJIHOBOH ayanu3m"”

109 OnBITHI IO UCCIIEAOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapnas moaens aroma Pesepdopna

110 [Toctymarer bopa

111 Buppsl ciektpoB. CrieKTp YpOBHEU SHEPTUU
aToMa BOAOpoIa

112 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE
cBeTa

113 Jlazep
Hyknonnas monens siapa ['eiizenGepra-

114 HBanenko. 3aps1 1 MacCOBOE YMCIIO sJIpa.
N3oTonkl. PagnoakTMBHOCTH
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa

115 MOHHU3UPYIOIIETO u3IydueHus. Biusnue
PaMOaKTUBHOCTH HA KUBBIC OPTaHU3MBI.
JozumeTpust
DHeprus CBS3M HYKJIOHOB B sifipe. SnepHbie

116 cuibl. Jledext maccel aapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoGieMbl
YIPaBISEMOTO TEPMOSIIEPHOTO CUHTE3A.




DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS sIIEPHON
SHEPreTUKU

117

MeTo1bl perucTpanuy U UCCaea0BaHUs
3JIEMEHTApHbIX yacTull. @yHIaMEeHTaIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-TinooHHass MOJENb apOHOB

118

®dusuka 3a npenesnamu CTaHIapTHON MOJEIIH.
TémHasa Marepus U TEMHasI SHEPTHSL.
EnuncTBO (hnznueckoil KapTUHBI MUpa

119

Oransl pa3BUTHS aCTPOHOMUU. 3HAYCHHE
aCTPOHOMHUH

120

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHUECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHIX
HUCCIIEIOBAHUI

121

COBpeMeHHI)Ie OIITUYCCKHUE TCIICCKOIIbI,
PaaUuOTCIICCKOIIbI, BHCaTMOC(i)epHaH
ACTpOHOMUSA

122

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUIAHETHI, UX BUAUMOE JIBIIKEHUE

123

Conueunas cucrtema. Connie. ConHeunas
aKTUBHOCTb. McTounuk snepruu CosHua u
3BE3]

124

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "creKkTpanbHbIA KJIAcC —
CBETUMOCTH"

125

3B63,Z[LI TJIaBHOM ITOCIEA0BATEIbHOCTH




126

Buytpennee crpoenue 38é31. CoBpeMeHHbIE
IIPEJICTABICHUSI O IPOMCXOKICHUU U
sBosronu CosHIa U 3BE3/. DTarlbl )KU3HU
3BE3 ]

127

Mneunsiii [Iyre — Hama ['anakruka. Tunst
rajakTuk. YEpHbIE ABIPBI B sIpax rajlakTUK

128

Bcenennas. Pacuimpenne Beenennoil. 3akon
Xab06mna. Teopust bonbiioro B3peiBa.
PenukToBO€ H3nydeHnE

129

Macmrabnas ctpykrypa Beenennoit.
MeraraiakTuka

130

Hepewménnpie npoOieMbl acTpOHOMUU

131

®u3NYeCKU NPAKTUKYM IO TEME
"UccneqoBanre MariuTHOT'O I10JI
nocTOIHHEIX MarHuToB" mwin "UccienoBanue
CBOWCTB (peppOMArHeTHKOB" HIIN
"UccneqoBanue AeHCTBUS IIOCTOSHHOTO
MAarHuTa Ha pamMKy ¢ TOKOM"

132

DuU3NYECKUH TPAKTUKYM 10 TEME
"Uzmepenue cuinbl Amniepa" uinu "U3yuenue
3aBUCUMOCTHU CHUJIbI AMIIepa OT CHJIbI TOKa"
nnu "OnpeneneHne MarHUTHOM MHIYKIIMY Ha
OCHOBE U3MepeHus cuibl Ammepa"

133

Ou3nyecKuil MPaKTUKYM IO TeMe
"UccnenoBanue sBICHUS 3JIEKTPOMArHUTHOM
uHayknuu'" win "OnpeaeneHue HHIYKIUU
BUXPEBOIO MarHUTHOTO MOJs"

134

DuU3NYEeCKUN IPAKTUKYM I10 TEME




"UccnenoBanue sBICHUS CAMOUHAYKIIUN"
i "COopKa MOJIENH 3IIEKTPOMarHUTHOTO
reHeparopa"

135

@u3N4EeCKU IPAKTUKYM I10 TEME
"U3mepenue nepuojia CBOOOIHBIX KoJIeOaHU
HUTSHOTO U MPYKUHHOI'O MasgTHUKOB"

136

@uU3NYECKU IPAKTUKYM I10 TEME
"[IpeoOpa3oBaHKe SHEPTUU B IPYKUHHOM
MasTHHKE"

137

®u3N4EeCKU IPAKTUKYM IO TEME
"HccnenoBanne NEPEMEHHOIO TOKA Yepes
MOCJe0BaTECIbHO COCIMHEHHBIC
KOHJIEHCATOP, KaTyIIKY U pEe3UCTOp" WIIn
"UccnenoBanue paboThl HCTOYHUKOB CBETA B
LIeTY IEPEMEHHOT0 ToKa"

138

du3nYeCKUi MpakTUKyM 10 Teme "M3yuenne
MapaMeTpPOB 3ByKOBOW BOJIHBI"

139

DU3NYECKUH TPAKTUKYM 10 TEME
"N3Mmepenue nmokazaresns npesioMICHHUs
crexna" i "Ilonmydenne n300pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JTUH3bI"

140

Du3NYEeCKUN MPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsiHUS OT BellecTBa (Ha MpuMepe
xuakux uH3)" wim "M3Mepenne GokycHOro
pPacCcTOsHUS PAaCCENBAOIINX JIUH3"

141

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"Habnronenue nudpakuuu, MHTEpdepeHnu
U noJjsipu3anuu cera”




142

PuU3NYEeCKUH IPAKTUKYM I10 TEME
"OnpeneneHyue UMITYJIbCa U SHEPTUU
penATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUIL B MArHUTHOM
nose)"

143

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHo# [1nanka Ha ocHOBe
uccnenaoanus porodddexra" wim
"NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepe3 CBETOAHMO]] OT HapsKEHUS "

144

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue CIEKTpa pa3peskKeHHOTO
aTOMapHOTO BOJIOPO/Ia U U3MEpPEHNE
nocrosiHHOM Punbepra"

145

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
HCMOJIb30BaHWEM Jo3uMeTpa” mwin "M3yueHne
MOTJIONEHUS OeTa-4acTUll aIfOMUHIEM"

146

DU3NYECKUH TPAKTUKYM 10 TEME
"Habaroneuus 38€31H0T0 HEDOA
HEBOOPYKEHHBIM I'JIA30M C UCIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPUIIOKESHUM 115
oTpeeNieHus TOJI0KEHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro Mojaymapus 1 sipKue
3BE3 161" Min "HaOmroieHns B TEIIeCKOII
JlyHbl, 1IIaHET, TYMAHHOCTEHN U 3BE3AHBIX
CKOIIJICHUI"

147

O0001IeHre U cucTeMaTU3alus 3Hauuii. Poie




(DU3HUKYN ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTMYECKOM, COITMAITLHOM M STHUECKOM
cdhepax esTeTbHOCTH YeJI0OBEeKa

O06o006mienne u cucremMaru3anys 3Hanui. Poib
148 1 MecTO (PU3MKH U aCTPOHOMUHU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

O60061eHne u cucreMaru3anus 3HaHui. Poip
¢uznueckoit Teopur B GopMHUpPOBaAHUU

149 Mpe/ICTaBICHUH 0 (PU3NYECKON KapTUHE MUpa,
MecTO (pU3NUECKON KapTHUHBI MUpa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-Hay4YHbIX

MPEJICTaBICHUN O TPUPOJIE

150 O000I1IEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teme "Kunematuka"

O0001IeHNe U cCUCTEMATU3ALINS 3HAHUI 110

151
teme "Kunematuka"

O0001IeHne U cucTeEMaTU3alMs 3HAHUI 110

152
teme "lunamuka"

O00011IeHre U cUcTEMaTU3aLMs 3HAHUI 110

153 n n
teMe "CraTnka TBEPAOTO TCIa

O0001IeHne U cucTeMaTU3aLs 3HAHUI 1O

154 n n
TeMe "3aKOHBI COXpaHCHU B MCXAHUKC

O06o0011eHre U cucTeMaTu3anus 3HaHU| 1o
155 Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
Teopun"

156 O06o001eHne u cucTeMaru3alus 3HaHu| 10
teMe "Tepmoaunamuka. TemnoBbie MammHb"

157 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110




TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbI€ NIEpeX0bl"

158

O0001IeHne U cUCTEMAaTH3AIMS 3HAHNUI 110
Teme "DekTpuueckoe moie"

159

O0600menne u cucTeMaTu3aus 3HaHUN 110
teme "[locTOsIHHBIN 3neKTpuYecKuil ToK"

160

O0600611eHre U cucTeMaTu3alus 3HaHu| 1o
teme "Toku B pa3nuyHbIX cpenax”

161

0O0001IEeHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
TeMme "MaruurtHoe nosie"

162

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTHU3aLUs 3HAHUH 10 TEME
"OnekTpoMarHuTHas HHAYKIUS"

163

Peseprubrit ypok. O6001IeHNE 1
CUCTEMATHU3ALIM 3HAHUI [0 TeEME
"MexaHandeckue Kojaeoanus"”

164

Peseprubiit ypok. O6001eHNE 1
cUCTeMaTH3allusl 3HaHHi 10 TeMe
"DJIeKTpOMarHUTHBIE KosieOanus"

165

Peseprubiit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHHi 10 TeMe
"MexaHU4YecKue U dIEKTPOMarHUTHBIE
BOJIHBI"

166

PezepBHblit ypok. O0oO1IEHNE U
cucreMaru3aiys 3Haguii mo reme "Onrtuka"

167

PesepBHslit ypok. O600mIeHE U
cucreMaru3aiys 3Haguii mo reMe "OCHOBBI
CTO"




PesepBHeIit ypok. O600IIeHNE 1

168 cUCTEeMaTH3alus 3HAaHUM 110 TeMe 1 0
"KopnyckynspHO-BOJHOBON Ayan3m"
PesepBHeIit ypok. O600IICHNE 1
169 cucTeMaTtu3alus 3HaHui no teme "dusuka 1 0
atoma"
170 [TpomexyTouHas aTTecTanus 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®uzuka. 11 knacc. YueoHuk. ba3oBbiii u yrinyOnéHHbIN ypoBHI/ MsKUIIEB
I'.4., ByxoBues b.b., Corckuit H.H. / Ilox pen. [TapdentseBoit H.A.
®uzuka. 10 knacc. YuebHuk. ba3oBbiii n yriny0ia€HHbIN ypoBHU/MsKUILIEB

I'.4., byxosues b.b., Corckuit H.H. / Ilox pex. [lapdentbeBoit H.A.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

®dusuka (yriayoseHHbll ypoBeHb). Peanuzanus tpedoBannit ®I'OC cpegnero
oOrero

o0pa3zoBaHus : METOUYECKOE ocobue s yuurtens / [A. A. SAkyra u 1p.] ;
Hayu. penaktop M. B. CemeHOoB. —

M.: ®I'BHY «UHcTUTYT cTpaTeruu pa3Butusi oopazoBanus», 2023.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
Enunas komeknus mudpoBeIX 00pazoBaTeIbHBIX pecypcoB http://school-

collection.edu.ru



