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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha YypOBHE cpeaHero oomero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUM W TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBarenbHON mporpammel, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yuérom deneparbHoi pabodeil mporpaMMbl BocnuTaHus u KoHuenuu
npenogaBanus yueOHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3aIUsiIX
Poccuiickoii ~ ®enepanuu, — peaqu3yOIIMX  OCHOBHBIE  OOpa30oBaTElIbHBIC
POTrPaMMBl.

[Iporpamma no ¢usuke onpenensetr o0s13aTeIbHOE MPEAMETHOE COAEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUS TEM U Pa3JiesioB
y4eOHOT0 MpeaMeTa C y4ETOM MEXKIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKH y4eOHOro TpoIecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYarOIIUXCH.
[Iporpamma mo ¢usuke Aa€T MpeACTaBICHUE O IENsIX, COJIEpKaHUM, OOIIen
cTpaTeruu OOyYeHHUs, BOCIUTAHMS M Pa3BUTUS OOYYAIOIIUXCS CpeJICTBAMU
ydeOHoro npeameta « Pu3nka» Ha yriryoJI€HHOM ypOBHE.

Nzyuenne kypca ¢usukum yriayOon€HHOTO YPOBHS TO3BOJISIET PEaM30BATh
3aga4uu podeCCUOHAILHOW OpPUEHTAIMH, HAMPABJICHO HA CO3/JaHUE YCIOBUU IS
IPOSIBJICHUS] CBOUX MHTEIUICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronumcsi, KOTOpble HEOOXOIUMBI JUIsl TMPOAOJKEHHS 00pa3oBaHHs B
opraHu3anusx MpoPecCHOHATLHOTO O00pa3oBaHUsI 10 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHXKEHEPHBIM CIEIIUATBLHOCTSM.

B nporpamme 1o (¢u3MKe ONpeAensioTcs IJIaHUPYEMble pPe3yibTaThl
OCBOCHHS Kypca (DM3UKU Ha YPOBHE CPEIHEro OOIIero o0pa3oBaHus: TUIYHOCTHBIE,
METanpenMeTHble, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  Hayuno-
METOJI0JIOTUYECKOM OCHOBOM Jyisi pa3pabOTKH TpeOOBaHUM K JIMYHOCTHBIM,
METanpeJAMETHbIM M MPEAMETHBIM pe3yJibTaraM OOy4YaroMIMXCS, OCBOMBIIHUX
nporpaMMmy 10 (HU3MKE Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsS Ha
yIiyOJI€HHOM YPOBHE, SIBJSIETCSI CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

[Iporpamma 1o gpu3nKe BKIIOYAET:

IUTAaHUpPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (U3UKHM Ha yriayOoJnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM O0YUYEHUS;

cojiep;kanue yueOHoro npeamera «Pus3ukay 1mno rojaam o0y4eHusl.

[Iporpamma mo ¢Qu3uke HUMEET NPUMEPHBIA XapakTep M MOXET ObITh
UCIIOJIb30BAHA YUUTEISIMU (DU3UKHU ISl COCTABIICHUS CBOMX pabOUUX MPOrPAMM.

[Tporpamma 1o (pr3MKe HE CKOBBIBAET TBOPUYECCKYIO MHUITMATUBY YUUTEIICH U
NpEAOCTaBIsCT BO3MOXKHOCTH I peaju3allii  Pa3JIMuHbIX METOJAUYECKUX



MOJXO/J0B K TpPEnojiaBaHuio (U3MKH HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEeHUs 00s13aTeIbHON YacTu ColepKaHUs Kypca.

du3zMka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPUPOJIbI, BBICTYNAas B
KayecTBe y4eOHOro ImpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpy:xarorieM Mupe. [IkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHHMH, M3y4aeMbIX XUMHEH, OWOJIOTHUEH,
bu3nyeckoir reorpadueir um actpoHomueid. Mcmonb3oBaHME W aKTHMBHOE
npUMeHeHHne (U3NYECKUX 3HAHWM OMPENeNnsIo Xapakrep U OypHOe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, MOJIyYeHHs] HOBBIX MaTepuajoB C 3aJlaHHbIMU cBoWcTBamMu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOH BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydaromerocs, B (OpMUPOBAHHE YMEHHUI NMPUMEHSATh HAyYHBIN
METO/1 MO3HAHMS PY BBIIOJIHEHUH UMH YUEOHBIX HCCIIEJOBAHUI.

B ocHOBY Kypca pu3uKi Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus MOJI0KEH
PSI UIeH, KOTOpbIe MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 TOCTPOCHHUSI.

Hoea yenocmuocmu. B COOTBETCTBHUM C HEN KypC SBIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3leiaoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B COOTBETCTBUU C HEW Marepuan Kypca (pu3uku
o0beMHEH BOKpPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
(dbopMUpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEILECTBE U
noJIe.

Hoea cymanumapuzayuu. EE peanuzanus MOpeaIioiara€T HCHOJIb30BAHUE
T'YMAHUTAPHOIO MOTEHIHANa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3H pPa3BUTHUSA
¢u3uku ¢ pa3BuTHEeM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U HKOJIOTMYECKUMU TTPOOIeMaMu.

Hoen npuxnaonoin nanpagnennocmu. Kypc ¢pusuku yriyOaéHHOTO ypoBHS
IPEANoIaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMYECKHX
IPWIOKEHUN H3YYEHHBIX Teopuil u 3akoHOB. [Ipum »TOM paccMaTpuBarOTCs Ha
yYpOBHE OOMIMX MpPEACTaBICHU U COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea Ixonocuzayuu peanusyercss MNOCPEACTBOM BBEIEHUS HIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKke OOCYKICHUS
npo0JIeM pallMOHATIBHOIO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€3011aCHOCTH.

OcBoeHue cojiepKaHus MPOrpaMMbl 1Mo (U3UKE JOJDKHO OBITh MOCTPOEHO Ha
OPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOTO noaxoaa. s gusuku peanuzanus 3TUX
IPUHLIKIIOB 0a3upyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITEIEHOTO HKCIEPUMEHTa Kak



MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. [ns yrayOGiaéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIbHOTO YYEHHYECKOTO JKCIEPHUMEHTa,
BKJIFOYAIONIETO (PPOHTAJIBHBIE YYCHHUYCCKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuaia, JabopaTopHbie padoThl U paOOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuu (U3HUECKOrOo TMpakThukyma. B mepBom ciydae
IPaKTUKYM mpoBoauTcs jaubo B koHue 10 m 11 kmaccos, n1bo mocie mepBoro u
BTOPOrO0 TOJYTOAUM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus padoT NpPaKTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpbIE
IPOBOJIATCA B Tpollecce M3ydeHus paszzaena (temsl). [Ipu sTom mon pabotamu
IPaKTUKyMa TTOHUMAETCsl CaMOCTOSATEIbHOE MCCIEA0BaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIaroBoi HHCTPYKIUH.

B mporpamme mno ¢usmke cucremMa yYEHHUECKOTO DKCIIEPUMEHTA,
7ab0paTOpHBIX pabOT M MPaKTUKyMa TPENCTaBICHA €IWHBIM IepedHeM. BriOop
TEMAaTHUKH IS 3TUX BHUJIOB YUCHHUYCCKUX TPAKTHYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHHKaMU 00pa3oBaTEIbLHOrO Mpoliecca UCXO0Id U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAHUSI W OCHallleHuss KabuHeta Qusuku. [Ipm sToM obecrneunBaeTcs
OBJIAJICHHE OOYYAIOIIMMUCS YMEHUSMU TPOBOAWTh TNPSIMbIE ¥ KOCBEHHBIE
U3MEPEHHsI, WCCIeNOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIWYMH U TOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

Bonpimoe BHUMaHUE yAENSETCS PEHICHUI0 PACUETHBIX W KAaYeCTBEHHBIX
3amad. [Ipu 3TOM Ans pacy€THBIX 3a7a4 MPUOPHUTETOM SBISAIOTCS 33a4d C SIBHO
3a/IaHHOM U HESBHO 3aJIaHHOM (PU3MUECKON MOJIEbI0, TTO3BOJISIONINE MPUMEHSThH
U3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 paslena Kypca, TaKk U
WHTErpUpys MPUMEHEHUE 3HAHUI U3 pa3HBIX pa3aesioB. J[is KauyecTBEHHBIX 3a/1a4
IPUOPUTETOM SIBJISIFOTCS 3aJaHUs Ha OOBICHEHUE/TIPEJACKA3aHUE MPOTCKAHUS
(bu3nuecKux SBJIECHUN U MPOIECCOB B OKpYKArOUIEH *KU3HU, TpeOyromue BbiOopa
bu3rYecKoi MOJIENH JIJIsl CUTYalluU TPaAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpedoBanusmu DPI'OC COO k MarepuanbHO-
TEXHUUYECKOMY OOECIEUECHHUIO0 Y4eOHOTo Tmpolecca Kypc (PU3NKU YrIyOJIEHHOrO
YPOBHSI HAa YPOBHE CPEHEr0 O0IIEro 00pa3oBaHUs JOJIKEH U3Y4aThCsa B YCIOBUSIX
npeaMeTHoro kabmHera. B kabuHeTe (GU3WMKM JOMKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYJIOBaHWE JMJIS BBIOTHEHHUS YKa3aHHBIX B IMPOrpamMMme II0
($u3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT M padOT MpakTUKyma, a
TaK)Ke IEMOHCTPALIMOHHOE 000pY0BaHHUE.

JleMOHCTpallMoHHOEe 000pyJoBaHHE (OpMHpPYETCSI B COOTBETCTBUHU C
IPUHITITIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBaeT IMOCTAaHOBKY
NEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JACMOHCTpAIuil s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBICHUHW H  MPOIIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHA.



JlabopaTopHoe 00OpynOBaHHWE I YYCHHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTCcs B BUIE TEMAaTUYECKUX KOMIUICKTOB M O0ECIIEUMBAETCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKre KOMILICKTHI
71a060paTOPHOTO O0OpPYAOBAHMS JOJKHBI OBITh MOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ LIU(DPOBBIX J1a0OPATOPHUIA.

OCHOBHBIMU 1EJSIMU U3y4eHHS] GU3UKHU B 001IeM 00pa30BAHUHU SIBIISIFOTCS:

dbopMuUpoBaHHWE UWHTEpPECa M CTPEMJICHUS OOyYaromMXcs K HAyYHOMY
U3YYCHUIO TPUPOMABI, PA3BUTHE UX HMHTCIUICKTyaIbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBAHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHUSI K OKPYKAIOITUM SIBIICHUSIM;

dbopMupOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3y4YeHUS OCHOB
CTpOSHUS MaTepuu U HyHIAMEHTATBHBIX 3aKOHOB (DU3UKU;

(dbopMUpOBaHUE YMEHUN OOBSCHATD SIBICHUS C UCIOJIb30BaHUEM (DU3HUECKUX
3HaHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O PONM (PU3UKH I PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE pe/ICTaBICHUN 0 BO3MOXHBIX cepax Oymyien
npoecCHOHaNbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3UKOM, TOATOTOBKA K
JTanbHEHIIeMy 00y4eHHUIO B 3TOM HAIPaBIICHUU.

JlocTrkeHHne 3TUX Ielield 00ecIeunBacTCsl PEIICHUeM CIACAYIOIMNUX 3a1ad B
nporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHMs:

pUOOPETEHNE CUCTEMbI 3HAHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUAX,  BKJIIOYAsS  MEXaHWUKY,  MOJEKYSIpHYI  (u3uky,
ANEKTPOMHAMHUKY, KBAHTOBYIO (DM3HMKY M 3JIEMEHTHI aCTPO(DU3HUKY;

dbopMUpOBaHUE YMEHHUIN MTPUMEHATh TEOPETUUECKUE 3HAHUS I O0BSICHEHUS
bu3ndecKuX SIBICHUN B MPUPOJE W JUIsl TPUHSITHS TPAKTUYCCKUX PEIICHUN B
IIOBCEHEBHOM JKU3HH;

OCBOCHHME CIIOCOOOB pEIICHMs pa3IMYyHBIX 3aJad C $BHO 3aJaHHOM
busnyeckoil MOJENbI0, 3a/1ay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIIBHOE CO3/IaHHE
dbusndeckoil MojenH, aaeKBaTHOW YCJIOBHSAM 3aJadyd, B TOM YHCJE 3a1ad
WHXEHEPHOTO XapaKkTepa,

noHUMaHue (U3MYECKMX OCHOB M TMPUHIMUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJOTUUYECKUX TTPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHAE METOJlaMU CAaMOCTOSITEIHPHOTO TIJIAHUPOBAHHUS M TPOBEACHUS
GU3MYEeCKUX JKCIEPUMEHTOB, aHaIW3a W HWHTEpPIpeTanuu  WH)OopMaIuu,
ornpeeseHus JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTara;



CO3/IaHUE YCIIOBHM JUISI PAa3BUTHSI YMEHHUU MNPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITENbHOCTH;

pa3BuTHE UHTEpeca K chepam mpodecCHuOHATbHON AeSTEILHOCTH, CBA3aHHOMN
¢ (hU3UKOI.

B cootBerctBuu ¢ tpeboBanusmu DPI'OC COO yriuyOn€HHBI YPOBEHD
u3ydeHus: ydeOHoro mpeamera «®Dusmka» HA YPOBHE CPEOHETO OOIIETO
oOpa3zoBaHusl BbIOMpaeTcs OOy4YalOUUMUCA, I[UJIAHUPYIOIMMH MNPOAOIKEHUE
00pa3oBaHusI MO CHEUATBLHOCTIM (PUZHKO-TEXHUUYECKOTO MPOQUIISL.

Ha uzyuenne ¢usuku (yriayOn€HHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obOpazoBanus otBoauTcs 340 yacoB: B 10 knacce — 170 yacoB (5 yacoB B HE/IEIIO),
B 11 xmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipenmaraemerii B mporpamme 1o ¢GuU3NKE TNEpeueHb JTabopaTOpPHBIX U
MPAKTUYECKUX PalbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
POBENCHUSI JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIWBHIYATBHBIX
0COOCHHOCTEHN 00yUarOIMNXCsl.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Paznen 1. Hay4ynblid MeTO MO3HAHMSI IPUPO/IbI.

®dusuka — pyHAaMeHTaNbHAs HayKa o mpupojae. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIIeOBaHUs (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOopHus B Mpollecce IMOo3HaHUs Npupojabl. HalmroneHue u
AKCIIEPUMEHT B (PH3HUKE.

CrocoObl m3MepeHus (U3MYECKUX BEIMYMH (AHAJIOTOBBIE W IU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocTH  W3MepeHMH  (U3MYECKUX  BEJIUYMH  (aOCONIOTHAs M|
OTHOCHUTEJIbHASA).

MopenupoBanue GU3NYECKUX SIBICHUN M MPOIECCOB (MaTepuaibHas TOYKa,
a0OCOJIIOTHO TBEPJOE TEJIO, UJIealIbHAs JKUJIKOCTh, HWJEaJbHBIA a3, TOYECUHBIN
3apsin). ['unoresa. @uU3nUECKUid 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Dr3nUecKast
TEOpHSI.

Ponp u Mecto puzuku B (HOpMUpPOBAHUM COBPEMEHHOW HAyUYHOM KapTHUHBI
MHUpPA, B TPAKTUUECKOMN JEATEIbHOCTHU JIFOJEH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenre cuiabl TOKa W HANpsOKeHUsS B IENHM MOCTOSHHOTO TOKa IPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBLIX U3MEPUTEIILHBIX TPUOOPOB.

3HakoMCTBO ¢ IUppoBoH jdaboparopueit o ¢usuke. [Ipumepsl U3MepeHUs
(U3UYECKUX BEJIMYHUH MPU MMOMOIIHA KOMITBIOTEPHBIX JaTYHKOB.

Pa3nea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe JBUKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema otcuéra.

[Ipsmast u oOpaTHas 3a1a4l MEXaHUKHU.

Paanyc-BexkTop MaTepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemerienue, CKOpoCTh (CpeaHsIE CKOPOCTb, MIHOBEHHAsi CKOPOCThb) H
YCKOPEHUE MATEPUAJIbHOW TOYKH, UX NPOEKIMW HA OCH CHUCTEMbl KOOpJUHAT.
CiioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJITMHEMHOE JIBUKEHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTepUaIbHOM TOYKH OT BPEMEHHM M MX
rpadukH.

CBobOonHOe majaeHue. YCKOpeHue cBoOOgHOro majeHus. JIBuxeHue Tena,
OpOIIIEHHOT'0 IOJT YIJIOM K TOPH30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHUSI MaTEpUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBosmuneninoe  aBuxeHue. J[BUKEHHME  MarepualbHOM TOYKH 1O
OKPY>XHOCTH. YTJIOBasi U JIMHEWHasi ckopocTh. Ilepmon u uvactora oOpaiieHusl.
LlenTpocTpeMuTenbHoe (HOPMAIBHOE), KacaTelbHOE (TAaHT€HLUAIBHOE) U MOJHOE
YCKOPEHHE MaTepruaIbHON TOUKH.

TexHuyecKrue YCTPOMCTBA W TEXHOJOTMYECKHUE MPOLECCH: CIUIOMETD,
JNBW)KCHUE CHApAJOB, LIEMHBIC, IIeCTepEHYAThle W pPEMEHHBIE Mepeaayu,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mogenb cucteMbl OTCUYETa, WIITIOCTpAIUs KUHEMAaTHUYECKUX XapaKTEPUCTHUK
JIBYKEHUS.

Cnoco0bl ucciae10BaHusl IBUKEHU.

Nnnroctpanus npeaenbHOro Nepexoia U U3MEpEHNe MITHOBEHHOM CKOPOCTH.

[IpeobOpazoBanme IBMKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pPa3peKeHHOM ITPOCTPAHCTBE.

HaGntonenue nBuxkeHusi Tena, OpOIIEHHOrO TMOJ YIjoM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUU 11O OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPAGKTOPHM, CKOPOCTEM IBMIKEHHS OJHOTO U TOTO XKe
TeJla B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3ydeHne HEpaBHOMEPHOIO JABMKCHHS C LIEJbIO ONpEeSIEHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHne yckopeHus Mpu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

Uccnenoanue 3aBUCUMOCTH TyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUYKEHUU.

N3mepenne  yckopeHuss ~ cBOOOJHOrO  maAeHuss  (PEKOMEHIOBAHO
UCIIOJIb30BaHue U(PPOBOI Ta0OpaTOpPUN).

W3yuenune pABuKEeHUS Tella, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O TPSMOM MPOMOPIMOHAIBHON 3aBUCHMOCTU MEXKAY JaJbHOCTBIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO TEa.

N3ydenue nBMKEHUS Tejla MO OKPYXHOCTH C TOCTOSHHOM MO MOMYJIO
CKOPOCTBHIO.

WccnenoBanue 3aBUCMMOCTH Tepuojia oOpamlieHus KOHMYEeCKOT0 MasTHHKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



Ilepeii 3akoH Hprorona. MHepumaneHbie cuctembl otcuéra. [IpuHumn
oTHocutenpHOCTH ['anunes. HenHepuuanbHbie cucTeMbl OTCU€Ta (ONpeEneseHue,
IPUMEDHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu Cuil.

Bropoi1 3akoH HeroToHa 15151 MarepruaabHONU TOUKHU.

Tpertuit 3axkoH HproTOHA /U1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHHUS. OJKBUBAJICHTHOCTh T'PAaBUTALMOHHON W
VHEPTHON MacCCBhI.

Cuna TsokecTd. 3aBUCHMOCTh YCKOPEHHS CBOOOTHOTO TAJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETHI M OT reorpaduyueckod IMHUPOTHL. JIBuxKEeHUE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Ttema, nBuxkyiierocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpeHue. Cuila TpEHUS CKOJBXKEHUS U CUJIa TPECHUSA
nokosi. Koaddunmentr tpenus. Cuiia cONpOTHBIICHUS TpU JBWKEHUU Tea B
AKUJKOCTH WIIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Jasnenue. ['mapocratnyeckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKME NPOLECCHI: IMOAIIMITHUKH,
JNBH>KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBr>XeHUs: Te B MHEPIIUATIBHBIX U HEMHEPIMAIbHBIX CUCTEMaX
OTCYETA.

[IpyuHLMIT OTHOCUTEIBLHOCTH.

Kauenne aByx HOWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHEeHHE  PaBHOJCHUCTBYIOUIEM  NPWIOKEHHBIX K TEIy CHUI  C
POU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

N3mepenne mace 1o B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIbEME U MMAICHUU.

LlenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne paBHOEHCTBYIONIEH CUJT TIPU JBUKEHUU OpyCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCUMOCTH BpPEMEHM JIBUKEHUA Opycka 0
HAKJIOHHOM IUTOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €r0 MACCHI.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

N3yueHne NBUXKEHUSI CUCTEMBI TEJ, CBS3AHHBIX HUTHIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koddduiinenta TpeHHUs MO BETUYMHE YIIIOBOTO Koddduimenta
3aBucUMOCTHU Frp(N).

WccnenoBanue nBuxeHUs: Opycka MO HAKJIOHHOM IMJIOCKOCTH C NMEPEMEHHBIM
KOA(DUITEHTOM TPEHUSI.

N3yueHne nBrxkeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHO TBEpHoe Teno. llocTymarensHoe W BpallaTeabHOE IBUKEHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHus. [liedo cumbl
CroxeHue cull, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

Y cioBus paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3NTMUYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECCH: KPOHILUTEIH,
CTPOUTEIIbHBIN KPaH, peIIETYATHIE KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnwie pabomot, npaKkmukKym.

HccnenoBanue ycinoBuM paBHOBECUSA TBEPHAOTO TEJIA, HMEIOUIETO OCh
BpalICHUS.

KonctpynpoBanue KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3ydenune ycTOM4nBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMAb OITOPBL.

Tema 4. 3axonvl coxpanenus 6 mexaHuke.

Nmnynbc MaTepuanbHON TOYKH, CHCTEMBI MaTEpUaIbHbIX ToUeK. L{eHTp Macc
CHCTEMBI MATEPUAJIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmmynbe criibl 1 '3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

MoMeHT uMIlyJbca MarepuaibHOW TOUKH. [IpencraBieHune o coxpaHEeHHH
MOMEHTAa UMITYJIbCA B IEHTPAIbHBIX TOJISX.

PaGota cunpl Ha MalloM M Ha KOHEYHOM MepemMeleHuu. ['paduueckoe
IpPEICTaBICHNE PAOOTHI CHIIBI.

MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTrUU MaTepUAIbHON TOYKH.



[ToTeHuumanpHple W HENOTEHUMANbHbIE CcHibl. [loTeHIManbHas 3HEpPrus.
[ToTeHumanbHas 3HEprust ynpyro neGopmMupoBaHHOW NpykuHbl. [loTeHumanbHas
JHEprus Tena B OJHOPOJHOM TIpaBUTALMOHHOM moje. lloreHumanbHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJHOTO Iapa (BHYTpH U BHeE miapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b  pabOThl HEMOTEHUMAJIbHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
SHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

YpaBHenne bepHymnu Ui UACAIBHOW >KHAKOCTH Kak CJEICTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHu4YecKre yCcTpoMCTBAa U TEXHOJOTMYECKHUE MPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM NHCTOJET, TUPOCKON, (UrypHOE KaTaHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

N3mepenne MOIHOCTH CHJIBI.

W3meHeHue sHepruu Tena Mpu COBEPIIEHUN PadOThI.

B3anmHble npeBpallleHUs] KMHETHYECKONM WM IMOTEHLUHAIbHOW SHEPruil mpH
JNEUCTBUU Ha TEJIO CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEepruu Mpu CBOOOTHOM MaJCHUHU.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenne ummyiibca Tenna o TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU 3JIEKTPOMOOMIISE M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCa IPU YIIPYTOM B3aUMOJECHCTBHH.

N3mepenne KNHETHYECKON YJHEPTHUH TEJIA 110 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUSI MOTEHIIMAIBHON SHEPTrUU MPYKUHBI ¢ pabOTOI CHIIbI
TPEHUS.

Omnpenenenue pabOTHI CHJIBI TPEHHUS TMPH JABUKEHUHM Teja MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MoJgexkyasipaas Gusnka u TEepMOAMHAMMKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TOJIOKEHUSI MOJEKYJsIpHO-KUHeTH4Yeckon teopun (MKT), wux
onbiTHOe oOocHoBanue. Juddy3us. bpoyHOBCkoe BHKEHHE. XapakTep
JNBW)KCHUS M B3aUMOJCHCTBUS YACTHI] BellecTBa. MoOJEnu CTpOeHus TIas3oB,
KUIKOCTEH M TBEPABIX T€N U OOBICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THUX



mozeneil. Macca u pa3Mmepbl Mosiekya (atomoB). KonumuecTBO BeliecTBa.
[TocTositHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. lllkana
temmneparyp Llenbcus.

Mogenp uaeanbHOro raza B MOJEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTULIBI
rasza JBHXKYTCSl XaOTUYECKHU U HE B3aUMO/JICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knamnelipona. AOcomoTHas
Temriepatypa (mkana temneparyp Kenbsuna). 3akon Jlanbrona. M3omporiecchl B
UJCaTbHOM Ta3e C TIOCTOSHHBIM KOJWUYECTBOM BemlecTBa. | paduyeckoe
npeCTaBIeHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, 300apa.

CBs3p MEXIy JaBICHHEM UM  CpPEOHEH  KUHETUYECKOW  JHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HACAIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBsi3b a0COJIIOTHOM TEMITEPATYPhl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEM
KMHETUYECKOW SHEPTUEl MOCTYNAaTEIbHOIO TEMIOBOIO IBUKEHUS €€ YaCTHII.

TexHuyecknue YyCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHl: TEPMOMETD,
O0apoMeTp, MOJyuYeHHE HAaHOMATEePUaJIOB.

Jemoncmpayuu.

Mopenu ABUKEHHUS YaCTHI] BELIECTBA.

Mopens 6pOyHOBCKOTO ABHKCHHS.

Buzeoposuk ¢ 3anuchio peanbHOro OpOyHOBCKOI'O JBUKEHUS.

Huddy3us KUIKoCTEH.

Mogens onsita llTepHa.

[IpuTskeHre MOJIEKYIL.

Mojenu KpuCcTaUIMYECKUX PEUIETOK.

Habmronenue u uccineioBaHue U30MpoIeCcCoB.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

UccnenoBanne mnporecca yCTaHOBIEHUS TEIUIOBOTO PAaBHOBECHUS IIPH
TEMJI000MEHE MEXKTY TOpsSYEil U XOJIOAHOW BOJOM.

N3yuenne wu30TepMHUUECKOro Tpolecca (PEKOMEHJIOBAHO HCIOJIb30BaHUE
1 poBoii 1abopaTopun).

N3yuyenne n30xopHOro nporuecca.

N3ydenune nzobapHoro npoiiecca.

[IpoBepka ypaBHEHUs COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUWM Jis
TEPMOJIMHAMHUYECKONW cUCTEMbI. BHeIHNMe U BHyTpeHHHE napameTpsl. [lapameTpsl
TEPMOANHAMHYECKON CHUCTEMBlI KaK CPEHUE 3HAYEHHUs BEJIMYMH, OMMCBHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHamMuku. (CamMompou3BOJIbHAS — pellakcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopgens uaeanbHOro ra3a B TEPMOJUHAMHUKE — CHUCTEMa YpPaBHEHU:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa U BbIpa)K€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEINIH: HHU3Kasih KOHIEHTpAlUs YacTHUll, BBICOKHE
TeMreparypbl. BeipaxkeHue il BHyTPEHHEH dHEPruyd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBa3zucrarnueckue u HeCTaTUUECKUE MPOLIECCHI.

DOnemMeHTapHas paboTa B TepMoauHaMuKe. Berancienne paboTel 1o rpaduxy
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  HM3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBeprieHusi pabotel.  KoHBekIus,
TEIIONPOBOJAHOCTD, U3TyUYCHUE.

KomnuectBo Ttemmorel. TemnoémMkocTs Tela. YAenbHAas W MOJSpHas
TEIJIOEMKOCTH BELIECTBA. YpaBHEeHHME Maliepa. YelbHas TEIUIOTa CrOpaHMs
toruBa. Pacuér kommuecTtBa TEIOTHI mnpu Teruonepenade. I[lonarue o006
aguabaTHOM MpoIlecce.

IlepBBlii 3aKOH TepMOAMHAMHUKH. BHyTpeHHssi dHeprusa. Kommdectso
TEIJIOTHl W paboTa Kak Mepbl HW3MEHEHHS  BHYTpPEHHEH  DHEpruu
TEPMOANHAMHUYECKON CUCTEMBI.

BTopoil 3akOH TEepMOJAMHAMHKH JIsI PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJJaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKONM CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aguadaTa. AOCONIOTHAs TeMIIeparypa.

Bropoil 3akOH TEpMOAMHAMHMKHA JUISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOYKHO NIE€peaTh TEIIOTY OT 00Jiee XOJIOJHOro Tena K 0Oosee HarpeTomy 0e3
komrneHcanuu (Knaysuyc). HeobpatumocTh IpUpPOHBIX MPOIECCOB.

[TpuHmme! nercTBys TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. [ukin Kapno.

DKOJOTUYECKUE ACMEKThI MCIOJIb30BAHUS TEIUIOBBIX ABUrareneu. TermmoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEBL.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: XOJIOAUIbHUK,
KOHJIUIIMOHEP, AW3CJIbHBIA W KapOIOpaTOpPHBINA JBUTAaTENM, MapoBas TypOUHA,
MOJYyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUA «TEIJIOBBIX» OTXOJ0B C
UCIOJIb30BAaHUEM TEIJIOBOI0 HACOCA, YTHIIM3AIUS OMOOPTaHUYECKOTO TOTLJIMBA JIs
BBIPAOOTKU «TETIOBOM» U DJIEKTPOIHEPTHUH.

Jlemoncmpayuu.

N3MeneHue TeMiepatypsl pu afnadaTuuecKoOM paciIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEHN BEILIECTB.



Crioco0Ob! M3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue agnabaTHOTO mpoLecca.

Komrbrorepabie MOAEIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomul, npaKmMuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

UccnenoBanue agnadbaTHOTO Ipolecca.

N3ydeHne B3aMMOCBSI3U SHEPIHMM MEXKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUTIEHUS AKUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazogvie nepexoobwl.

[TapooOpazoBanue u kKoHaeHcauus. Vcnapenwe u kuneHwe. Y enbHas
TEIJI0Ta MapooOdpa3oBaHU.

HacebllienHble W HeHachllleHHblE mnapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIICHHOTO IMapa OT TEMIIEPATypPbl, UX HE3ABUCUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JaBICHUS
B JKUJIKOCTH.

BraxxHocTh Bo31yXa. AOCOIOTHASI U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. IlmaBieHne W KpucTau3anusa. YJeldbHas TEIUIOTa IUIABJICHUS.
CyOaumanusi.

Hedopmanuu tBEpaoro tena. Pactsokenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacimmpeHue KUAKOCTEN U TBEPABIX Tel, 00bEMHOE M JIMHEIHOE
pacipenre. AHTApMOHHU3M TEIUIOBBIX KOJI€OaHUN YacTHUIl BEIIECTBA KaK MPUYUHA
TEIJIOBOT'O paCIIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Hepruu B Ga30BbIX MEPEXOJIAX.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KOAPOUIIMEHT MOBEPXHOCTHOTO HATSKCHUS.
Kanmmmuisipusie sBnenus. J[apieHne noa UCKPUBIEHHOW MMOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTpPOWCTBA M  TEXHOJOTMYECKHE MPOLECCHL:  KUAKHE
KpUCTAILTbI, COBPEMEHHbBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHMKEHHOM TaBJICHHMU.

N3mepenne cuibl MOBEPXHOCTHOTO HATSKEHUA.

OnBbITHI C MBUIBHBIMY TJIEHKAMM.

CmaunBaHue.



Kanunnsipasie siBneHus.

Monenu HEHbBIOTOHOBCKOM JKHJIKOCTH.

CnocoObl U3MEPEHUS BIIAKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIEHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buasr nedopmarimii.

Habmronenue manbix negopmariuii.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3yuyeHne 3aKOHOMEPHOCTEN NCIAPEHUS KUIKOCTEN.

H3mepenue yiebHON TEIIOTHI IUIABJICHUS JIbJA.

N3yyeHne CBONWCTB HACBIIIEHHBIX NIAPOB.

N3mepenne aOCOMOTHOM BJIQKHOCTH BO3JyXa M OIIEHKAa Macchl MapoB B
IIOMELIECHHH.

N3mepenne ko3 uiimenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

UccnenoBanne 3aBUCMMOCTH JAedopmanuu  pe3UHOBOro obpasua oT
MPUJI0KEHHON K HEMY CHJIBI.

Pa3znen 4. JiekrpoguHaMuKa.

Tema 1. dnekmpuueckoe noe.

OnekTpu3auuss Ten U €€ MPOSBICHUS. JJNEKTpUUYECKuil 3apsan. JlBa Buua
JJIEKTPUYECKUX 3apsafaoB. [IpOBOAHWKM, IUAIEKTPUKHM U MOJIYNPOBOJHUKH.
DIJIEMEHTApHBIN JJNEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS AICKTPUUYECKOTO
3apsja.

B3aunmoneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpuyeckoe nojie. Ero geiictBre Ha 3JIEKTPUUYECKHUE 3aPSIbI.

Hanpsbxkénnocts  anextpudeckoro  nosist.  IIpoOHeiid  3apsan.  Jluaum
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1os. OQHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHass SHeprus 3apsga B IJIEKTPOCTaTUYECKOM IOJIE.
[ToreHnman 3neKkTpocTaTndeckoro noist. CBsi3b HANPSKEHHOCTH MOJIA M Pa3HOCTH
NOTEHIIMANIOB JUISL AJIEKTPOCTATUYECKOTO TMoJyisi (Kak OJHOPOAHOIO, TakK M
HEOJAHOPOIHOTO).

[IpuHUKND Cynepno3unyu JIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apspkeHHOUM cdepbl. [lome
PaBHOMEPHO 3apsKEHHOro 1o 00béMy 1mapa. [losme paBHOMEpPHO 3apsKEHHOMN
OeckOHEYHOW TUIOCKOCTU. KapTuHbl NUHUN HAOpsHDKEHHOCTH JTHX TIOJIeH U
SKBUINOTEHIHATBHBIX TOBEPXHOCTEM.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMBAEeKTpUKHU B DJEKTPOCTATUYECKOM ToJe. JusnexTpudeckast
IIPOHUILIAEMOCTh BEILIECTBA.



Konpaencarop. D1eKTpoEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenrHEHNE KOHAEHCATOPOB. [locmenoBarenbHOE COEqUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBrKeHME 3apsHKEHHOM YaCTUIBI B OJHOPOAHOM 3JIEKTPUYECKOM TTOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: DIIEKTPOCKOIL,
ANEKTPOMETP, DIIEKTPOCTATUYECKasi 3allliTa, 3a3eMJICHHE dJIEKTPONpPHUOOpOB,
KOHJIeHCaTOphI, reHeparop Ban ae ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII IEUCTBUS AIIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsHKEHHBIX IJIACTHH.

Mopens anekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOJHUKY B 3JIEKTPUUECKOM TIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

Y CTpOUCTBO 1 ICVCTBHE KOHIEHCATOPA ITOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO0 KOHZEHCAaTopa OT IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3JIEKTPUUECKOr0 MOJIs 3apsyKEHHOT0 KOHJIEHCATOopa.

3apsiiKa U pa3psiKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

OueHka cuJ1 B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HaGmronenue npeBpalieHust 3HEpruy 3apsHKEHHOTO KOHJEHCATOpa B SHEPTHIO
W3JIy4YE€HUSI CBETOAUOA.

N3yueHne npoTekaHus TOKa B IIEMU, COJICPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HampsHKEHMST) npu
MOCJIETOBATENLHOM COCIMHEHNU KOHJIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuina toka. [TocTOsIHHBIN TOK.

VYcioBusl CymecTBOBAHUSL MOCTOSHHOTO AJIEKTPUYECKOr0 TOKa. McTouHMKH
toka. Hanpsioxenune U u 3J1C &.

3akoH OMa JJ1s yyacTKa LenHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBIICHUS
OJHOPOJHOTO MPOBOAHMKA OT €ro JUIMHBI WU IUIOMAAXM IMONEPEYHOrO CEYECHUS.
VY 1enpHOE COPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COECIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbBIX dnekTpudeckux meneil. [Ipasmma Kupxroda.



Pabora snekrpuueckoro Toka. 3akoH [[xoynsa—JIeHia.

MOIIHOCTh ANEKTPUYECKOTO TOKa. TemioBass MOIIHOCTb, BbIIAEIsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOM Ienmu. MOIMHOCTh MCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

Konpaencarop B 11enu mocTOSSHHOT'O TOKA.

TexHuyeckue YyCTpOMCTBA W TEXHOJOTMYECKHWE IPOILECCHl: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUMK DIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3MepeHne cuiibl TOKA U HATIPSKEHMUS.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUs IS PE3UCTOpa,
JIaMITbl HaKaJIWUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COIMPOTUBIICHUS HWIMHIAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN MTOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COIIPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenue 3/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COIPOTUBIICHHUS.

Cnioco6bl coenuHeHnst ICTOYHUKOB Toka, DJIC GaTtapeil.

HccnegoBanue pasHOCTH MOTEHLMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Uccnenoanne cMEMIaHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenne yaeapHOoro COnpoTUBIEHUS MPOBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHHUS.

VYBenuueHue npejesna u3MepeHus amnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C u BHYTPEHHETO COIPOTUBIIEHUS HCTOYHNKA TOKA.

Uccnenosanune 3aBucumoctu DJC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

Uccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH HCTOYHHKA TOKa
OT CHUJIBbI TOKA B IIEIIH.

Hccnenoanue 3aBUCMMOCTY MOJIE3HONM MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuuHbix cpedax.

DNeKTpUYecKas MPOBOJUMOCTh  PA3UYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTH COINPOTUBIICHHUS METAIOB OT
Temrneparypbl. CBEpXIIPOBOJUMOCTb.



DIIEKTpUYECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBoIHUKH. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTH
noJynpoBoHUKOB. CBoicTBa p—N-niepexona. [lonynpoBoAHMKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B BJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes 175 ANEKTPOIH3a.

DIIEKTpUYECKHT TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pazpsia. PaznuuHblie TUIIBI CAMOCTOSTENBHOTO pa3pana. Mosnus. [Lazma.

TexHuueckue yCTpPOWCTBa M NPAKTUUECKOE MPUMEHEHHUE: Tra30pa3psiiHbIe
JaMIbl, JJIEKTPOHHO-IIy4eBasi TpyOKa, MOIYIMPOBOJHUKOBBIC TMPUOOPHI: JTUOI,
TpaH3UCTOp, (HOTOAMON, CBETOAUOJ, TajlbBaHUKA, paPUHUPOBAHUE MEJIH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCThH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoil pa3psa 1 TpOBOAUMOCTh BO3/1yXa.

CpaBHEHUE MPOBOAMMOCTH METAJIIIOB U MOJYIPOBOJHHUKOB.

OIHOCTOPOHHSS MPOBOIMMOCTD JIUO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomol, npaKkmuKym.

Habmonenue anexTposusa.

N3mepenune 3apsaia 0JHOBAJIEHTHOTO MOHA.

HUccnenoBanne  3aBUCMMOCTH  CONPOTHBJIEHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTue BOJIBT-aMIIEPHON XapaKTEPUCTUKU JTUOJA.

Du3nYeCKU NPAKTUKYM.

CnocoObl u3mMepeHus: PU3NUeCKuX BEIUYUH C HUCIOJIb30BAHUEM aHAJIOTOBBIX
U UUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPECHUN (DU3UYECKUX BEIMUMH.
Onenka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrEe KOCBEHHBIX HU3MEPEHHHM, HCCJIEIOBAaHUM  3aBUCUMOCTEU
bu3nUecKkux BEIUYMH, MPOBEpPKA MPEMIOKEHHBIX TUMoTe3 (BBIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasienax «YUYEHHYECKUW  SKCHEPUMEHT,
nabopaTopHbIe padOThl, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

WN3yuenne «kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUuKH, OUOJIOTUM, XUMHUH, TeOTpaPuu U TEXHOJIOTUH.

Mescnpeomemmnole noHAmMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYUHO20
nO3HAHUA: SBICHWE, HAy4YHBIA (PakT, TUMOTe3a, (PU3MUYEcKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHIL, ITU(pOBas 1adopaTopus.

Mamemamuka: penieHUe CHUCTEMbl ypaBHEHUM. JluHelHas QyHKIMS,
napabosna, runepbosna, ux rpaduku u cBoiicrBa. Tpuronomerpudeckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 UX MPOEKIMU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe JBMXKEHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHHME OKpY)KAIOIIEH Cpelbl,
yTUIU3alusg OMOOPraHMYeCKOro TOIUIMBA Ui BBIPAaOOTKH «TEIUIOBOM» U
ANEKTPOIHEPIUH, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANEKTPUYECKUE SIBJIICHUS B JKUBOU MPUPOJE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIYyYEHUE HaHOMAaTepHAJIOB, TEIJIOBBIE
CBOMCTBA TBEPJBIX TEN, KUIKOCTEH U Ira3oB, JKUJIKHE KPUCTAILIBL, 3JEKTPUUECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJUTUYECKAS TUCCOLMAIINS, TaJbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHSL.

TI'eozpagpusa: BnaxuoCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKUE IBUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOrO U IKUIKOTO TPEHHS B TEXHUKE, CTATHYECKUE KOHCTPYKUIUU
(KpOHIUTEHH, pemeTyarble KOHCTPYKLMH), UCIIOJIb30BAHUE 3aKOHOB COXPAHECHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M JPYrHUE), ABUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIy4YEHUSI COBPEMEHHBIX MAaTepHaJioB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JaMIIbl, TOJIYITPOBOJHUKOBBIE TPUOOPHIL, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. JiekTrpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe MOCTOSIHHBIX MarHMTOB W MNPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bekrop MarmuTHOM uHAYKUMH. [IpuHOMn cyneprno3uuuu
MAarHUTHBIX NOJEU. JINHUY MarHUTHOW UHIYKLHU.

MarnutHoe 1oJjie MPOBOJHUKA C TOKOM (TIPSMOro MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amrepa, e€ HalpaBJICHHE U MOIYJIb.

Cuna JlopeHnua, e€ HanpaBiIeCHUE U MOJYJb. J{BUKEHHUE 3apPSKEHHON YaCTHULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaGoTa cuisl JlopeHria.

MarnautHOe noJie B Beuectse. DeppoMarHeTky, rnapa- u JMaMarHeTUKU.



TexHuueckue YCTpOfICTBa N TCXHOJOIMYCCKUC IIPOLOCCChI: IIPHUMCHCHHUC

MTOCTOSTHHBIX MAarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTEIIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna nuHM  WMHOYKIMM  MarHUTHOTO  MOJS  TOJIOCOBOTO |
MOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuit MarHuTHOM MHAYKITUH OIS JUIMHHOTO TIPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJIHUKA, KATYIIKH C TOKOM.

BzaumMopelnicTBre AByX TPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[encrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HaGmronenue aBmxeHus Mydyka 3JIEKTPOHOB B MAaTHUTHOM TIOJIE.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanre MarHMTHOTO MOJISI TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue nericTBUsI HOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenne cuibl Ammepa.

N3ydeHune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenrne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
uaaykiuu. OJIC wuHAyKIMU. 3aKOH dJEKTPOMAarHUTHOM uHAyKiuu PDapajes.
Buxpesoe anexrpudeckoe none. Toku Pyxo.

OJIC wHAyKUUM B MPOBOJHUKE, JABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBwuiio Jlenua.

NunyktuBHocth. Karymika WHAYKTUBHOCTH B IEMHM TOCTOSTHHOTO TOKA.
Asnenne camonnaykunu. IJ1C caMOMHIYKIUU.

DHEprust MAarHUTHOTO TOJIS1 KATYILKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHH4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
1I€Yb, COJICHOU], 3alIUTa OT 3JIEKTPU3ALUU TEJl MPU JABUKEHUU B MArHUTHOM IOJIE
3emiu.

Jlemoncmpayuu.

Habmronenue siBleHMs 2JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHIAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBwuiio Jlenua.

[Tanenue MmarouTa B alFOMUHUEBOM (MEIHOI) TpyOe.

SBneHne caMOMHAYKIIUU.

Uccnenosanne 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTU U3MEHEHUS
CHUJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuxym.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Onpenenenre UHAYKIIMU BUXPEBOTO MArHUTHOT'O TIOJISI.

Uccnenosanue siBICHUS] CAMOUHTYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3gea 5. KoJsie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBoOOAHBIE KOJIEOAHNUS.

INapmonnueckue konebanus. KnHemarnueckoe M JIMHAMHUYECKOE ONHUCAHUE.
DHepreTU4ecKkoe oNnucaHue (3aKOH COXPAHEHHUS MEXaHWYeCKOH sHepruu). BriBon
JTUHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJIeOaHUM M3 UX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMUCAHUSI.

Amvmutyaa u ¢aza konebanuil. CBsA3b aMIUIMTYAbl KOJIEOAHUM MCXOIHON
BEJIMYMHBI C aMIUTUTYy/IaMU KOJIeOaHH €€ CKOPOCTH B YCKOPEHUSI.

[lepuon u wyactora komeOanuii. [lepmonm Mmaybix CBOOOJHBIX KoJieOaHUM
MareMaTu4eckoro wmastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BoiHykneHHbie konebanus. Pe3onanc.
Pe3onancHas kpuBasd. BrnusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIE0aHUS.

TexHuyeckue yCcTpoMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kauesu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuce KonedaTeaIbHOrO IBUKEHHUS.

Halntonenue He3aBUCMMOCTH MEpUOJIa MabIX KOJI€OAaHUN Ipy3a HA HUTH OT
aAMILTATYBI.

HccnenoBanue 3aTyXammux KoiaeOaHii U 3aBUCUMOCTH TIEpHOa CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBIECHHUS.

UccnenoBanne konebaHuii rpy3a Ha MacCCUBHOM TIPYXUHE C IIEJIbIO
dbopMupoBaHUs MPEACTaBICHUIN 00 UACATBHON MOJIENN MPY>KUHHOTO MasITHUKA.

3aKOH COXpaHEHUS SHEPTUU MPHU KOoJeOaHUsIX Ipy3a Ha MPYKUHE.

Uccnenosanue BEIHYXICHHBIX KOJIEOAHUIA.

HaGntonenue pesonanca.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.



N3mepenue mneprona CBOOOIHBIX KOJIEOAHHI HHUTSHOTO W MPYXHUHHOTO
MasiTHUKOB.

N3yueHune 3aKk0OHOB JIBH>KEHHUSI TeJla B X0J1€ KOJIeOaHUi Ha yIpyroMm MojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Ipeo6pa3oBanue FHEPTUH B IPYKUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/ bl 3aTyXalOIIUX KOJEOAHUIA.

HccnenoBanue BhIHYKIECHHBIX KOJIECOAHUM.

Tema 2. dnekmpomazHumnsle KOAeOAHUA.

Konebartenbupiii KOHTYp. CBOOOJHBIE JJICKTPOMATHUTHBIE KOJeOaHUS B
uaeanbHOM KoisiebaTeabHOM KoHType. Popmyrna Tomcona. CBs3b aMILIUTYIbI
3apsija KOHJEHcaTopa ¢ aMIUIMTYAO0M CHIIbI TOKA B KOJI€0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUU B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYE.

3aryxatomme AIEKTPOMAarHUTHBIE KoJIeOaHusl. BriHyX/1€eHHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemeHHBII TOK. MOIIHOCTP IEPEMEHHOIO TOKAa. AMIUIUTYAHOE W
JEHCTByIOIEEe 3HAUEHHWE CHJIBI TOKA W HANpsOKEHWsT IpU pasiuyHou ¢opme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconianbHbId NIEPEMEHHBIA TOK. Pe3ucrop, KOHIEHCAaTOp M KaTyllKa
MHIYKTUBHOCTH B LI€NM CUHYCOMJAJIBHOIO IIEPEMEHHOIO TOKA. PEe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

WneansHblii  Tpancpopmarop. IlpomsBonactBo, mnepegaua u moTpebieHUe
3JIEKTPUYECKON DHEPIHUU.

OKOJIOTMYECKHE PHUCKM IIpU IPOU3BOACTBE 3JeKTpo3Hepru. KymbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: JJIEKTPUYECKUAN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU JJIEKTpOnepeaay.

Jemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOIEOaHusI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuinorpamMMbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

Mopenb 3IeKTPOMarHuTHOIO TeHepaTopa.

BbIHYyKI€HHBIE CUHYCOM1aIbHbIE KOJICOaHUSL.

Pe3ucrtop, KaTymka MHAYKTUBHOCTH W KOHJEHCATOP B LIENM IEPEMEHHOTO
TOKA.

Pe3onanc mnpu mMoCIENOBATENBHOM COEAWMHEHWH PE3UCTOPA, KAaTyLIKH
UHJYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUT ACUCTBHS TpaHcPopmaTopa.



Mopeinb TUHUY AJIEKTPOIIEPENAUN.

Yuenuueckuii 3xkcnepumenm, nabopamopmusie padomeol, npaKkmuKkym.

N3yuenue Tpanchopmaropa.

HccenenoBaHue NMEpEMEHHOIO TOKA 4Yepe3 IOCIEN0BAaTEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habntonenue 351eKTpoMarHiTHOTO pe30HaHCa.

NccnenoBanue pabOThl MCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaHUNHbLE G0JIHbI.

MexaHudeckue BOJIHBI, YCIOBUS HX pacnpocTpaHeHus. Ilomepeunbie u
OpOJOJIbHBIE BOJHBL lleproa, CKOpOCTh pacnpOCTpaHEHWs W JAJWHA BOJIHBL
CBolicTBa MEXaHMYECKMX BOJIH: OTpa)X€HHE, IpeJoMIICHUE, MHTephEepeHUUs U
nudpaxims.

3Byk. CxopocTb 3ByKa. [ pomKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[IlyMoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

ONEeKTPOMarHUTHBIEC BOJIHBL. Y CIIOBHS U3JIyYEHHUs DJIEKTPOMArHUTHBIX BOJIH.
B3anMHast opyueHTaus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEIOMIICHUE,
noJigspu3anus, uHrepdepeHuns u Iuppaxuus.

[IIkana 3JIEeKTPOMarHUTHHIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paIuOCBA3U U TeNEBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPELBI.

TexHuueckue yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajap, paJuolnpuéMHIK, TeJIeBU30p, aHTeHHa, TeinedoH, CBU-neusp,
yJIBTPa3BYyKOBasl JUArHOCTUKA B TEXHUKE M MEJIULIUHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPAHEHUE MOMIEPEUHBIX U MPOAO0IbHBIX BOJIH.

Koneburomeecs Tesio Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HabumronieHue oTpakeHus U NpeIoMIEHUS] MEXaHUYECKUX BOJIH.

Ha6monenue nnrepdepeHuny u Aupakiiny MEXaHM4ECKUX BOJIH.

AKyCTUYECKHM PE30OHAHC.

CBoiicTBa ynbpTpa3ByKa U €ro NpUMEHEHHE.

HaGuronieHue cBsI3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOU KojeOaHuH.

HccnenoBanne  CBOMCTB  JJIEKTPOMATHUTHBIX — BOJIH: OTPAKEHHUE,
npesioMJIeHue, Moaspu3auus, AudpaKuus, uHTephepeHIIus.

Oo6napy>xeHue HHPPAKPACHOr0 U yJIbTPapuOIETOBOIO U3TyUEHUI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHeEHOE pacpOCTpaHEHHUE CBETAa B OJHOPOAHOM cpene. JIyu csera.
To4eyHbIN ICTOUYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
iockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI IPEIOMIIEHUS CBeTa. AOCOIIOTHBIN ITOKa3aTeNb
npesiomieHuss. OTHOCUTENBHBIN MMOKa3aTeb npenoMiaeHus. [IocToSHCTBO 4acTOThI
CBETA M COOTHOILICHHWE JUIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHYECKOTO CBETA
yepes Tpa”Hully pasjielia AByX ONTHYECKUX CpeN.

Xon nmydeit B mpusme. [ucnepcusi cBera. ClOXHBINA cOCTaB 0€JIOro CBETA.
[Ber.

[TonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbI yroa MmoJHOrO BHYTPEHHETO
OTpaXCHMUS.

CobOuparoniie ¥ pacceuBarouie JUH3bL. ToHKas JsmH3a. DOKycHOE
paccTOsTHUE W ONTHYECKash CUjla TOHKOM JHMH3bl. 3aBHCHUMOCTH (POKYCHOIO
paccTosiHUSI TOHKOM cepuueckoil JIMH3bI OT €€ T€OMETPUM U OTHOCUTEIBHOIO
IIoKa3aTess MpeIOMIICHUS.

dopMmyia TOHKOM JIUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

Xon Jyya, NMPOWEANIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontudeckoir ocu. Iloctpoenne wu300paxkeHUH TOUYKM U OTpe3Ka MpsSMOMl B
cOOMparOIIMX U PaCCEeUBAIOIIMX JIMH3aX U UX CUCTEMaX.

OnTnueckue nmpubopsl. Paspemaromast cnocoOHocTh. ['1a3 Kak onTuyeckas
cucrema.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOUYHHKHU.
YcnoBus HaAOMIOAEHUS MaKCHMyMOB U MHHHUMYMOB B HHTepHEpEHLINOHHON
KApTHHE OT JBYX KOTEPEHTHBIX HMCTOYHUKOB. [Ipumepsl KilaccMueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YclIoBUE HaOIIOACHUS
IJIABHBIX ~MAaKCUMyMOB IIpM IIQJI€HHH MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, JyIia,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIHOHHBIN amnmapar, MNpOCBETIECHUE
ONTHUKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBanue nmpeaoMIIeHUs CBETA.

Habmronenue noiHOro BHyTpeHHEro oTpaxeHnus. Mojiesib CBETOBOIA.

HUccnegoBanne xoma CBETOBBIX IIYYKOB YEpE3 ILIOCKOMAPaLICIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300pakeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmonenue nunrepdepeHiu ceera.

HaGnronenue 11BeTOB TOHKUX TIEHOK.

HaGmronenue nudpaxiuum ceera.

N3yuenune nuppakinoOHHON pEeIETKY.

HaGntonenue nudpakiinoHHOTO CeKTpa.

Habmronenue nqucnepcuu cBeTa.

Habmronenue nonsipuzaiivu CBETa.

[IpumeHeHure NoasSPOUIOB JIJIsl U3YUYCHHS] MEXaHUUYECKUX HAPsHKECHUH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKmuKym.

N3MepeHne nokazaress mpeioMJIEHUs CTEKJIA.

Uccnenosanue 3aBUCUMOCTH (POKYCHOT'O pPAcCTOSIHUSL OT BellecTBa (Ha
IpUMEPE KUIKUX JIHH3).

N3mepenne pokycCHOro pacCTOSIHUS pacCeUBAIONIUX JIUH3.

[Tonyuenue n300pa’keHUs B CUCTEME U3 TJIIOCKOTO 3€pKaja v JINH3bI.

[Tonydenune n3o0paxxeHus: B CUCTEME U3 ABYX JIUH3.

KonctpynpoBanue Te1ecKONMMYeCKUX CUCTEM.

HabGmonenue nudpaximu, THTEPPEPEHIINH U MOISPU3AIMU CBETA.

N3ydenue nossipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAIEKTPHUKA.

Nzyuenne naTepdepeHITNN JIA3EpPHOTO U3TYICHHS Ha IBYX IIEIISX.

Habmonenue aucnepcun.

HaGntonenue u uccnenoBanue AMGpakimOHHOTO CIEKTpa.

H3mepenune 1IMHBI CBETOBOM BOJIHBI.

[Tonydenue crnekTpa WU3IyYEHUs] CBETOJIMOJA MPU MOMOIIU AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHMH OTHOCUTEIBLHOCTH.

['pannnpl NpUMEHHMOCTM  KJIAacCMYeCKOM  MexaHuku.  [loctynarsl
CIIEIIUAIIBHON TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  uMHTepBajid. lIpeoOpazoBanus Jlopenia.
VYcnoBue npuuUHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeEJJIeHUE
BPEMEHU U COKPAILICHUE JJINHBI.

DHEprust U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBsi3p Macchl C HEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbL. DHEPTHUS
ITOKOSI.



TexHuyeckue yCTpOHMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTEH 3aPSXKEHHBIX YaCTHII.

YueHnueckuit SKCIEPUMEHT, Ja00paTOpHbIE padOThI, MPAKTUKYM.

Onpenenenne uWMMyJibca W JHEPTUM  PENSTUBUCTCKUX YacTull (1O
doTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanTtoBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TerioBOE M3Iy4YeHHE (M3IyueHHUE aOCOJIOTHO YEPHOTO Tela).
3akoH cmemenust Buna. 'unoresa [1nanka o kBaHTax.

®OTOHBI. DHEPTUS U UMITYJIBC (DOTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHeHUE
Oiinmrerina st pororddexra. «Kpacnas rpanuna» gororddexra.

JlaBnenue cBeta (B 4YAacCTHOCTH, JaBlieHME CBeTa Ha abCOJIOTHO
MOTJIONIAONIYI0 U aOCOJIIOTHO OTpaXkarouryro moBepxHOCTh). OmbiTel 1. H.
JleOenena.

BonHoBreie cBoiicTBa yactull. Bosubl ne bpoitns. JnuHa BoiHbI ne bpoiis u
pa3Mepbl 00JacTH JIOKalIM3alUuW JBWXKYyIIeWcs dactuubl. KopmycKyispHo-
BOJIHOBOM Jyanu3M. J{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOIIEHUS HEONMpPeaeTEHHOCTEH
I'etizenoepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETD,
dotosnemeHT, (HOTONATUYMK, TYHHEIbHBIA MHUKPOCKON, COJIHEUHass OaTapes,
CBETOAMO/.

Hemoncmpauuu.

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU MJIACTUHOM.

NccnenoBanue 3akoHOB BHeNIHETo (poToaddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBJIEHUSA  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Cseromuon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue Goropesnucropa.

N3mepenune nocrosaHoi [lnanka Ha ocHOBe ucciienoBanus Gororddexra.

Hccnenoanmne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOANO]T OT HAIIPSYKEHUS.

Tema 2. @usuxka amoma.

OnbITEl IO HCCIEIOBAaHUIO CTpOeHUsI aroma. [lnaHerapHas mojenb aroma
Pesepdopna.

[Toctynater bopa. M3nydenue u nornomnieHue GoTOHOB MpU MEPEX0Jie aToMa
C OJHOT'O YPOBHS SHEPrUHU HA APYTOM.



Bunsl ciektpoB. CiekTp ypOBHEH 3HEPTUHM aTOMa BOJAOPO/A.

CnoHTaHHOE M BBIHYKJICHHOE M3JydYeHHUE cBeTa. Jlasep.

TexHuyeckue ycTpoMCTBa M TEXHOJIOTMYECKHUE ITPOLIECCHI: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), Ta3ep, KBAaHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mogens onwita Pezepdopa.

Habmonenue nuHeRyaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CYETUYMKA HOHU3UPYIOIINX YACTHULL.

Onpenenenre JIMHBI BOJHbBI Ja3€PHOTO U3TyUCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

Habmronenue nuHeRyaToro crekTpa.

HccnenoBanue criekTpa pa3peKeHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
noctossHHON PunOepra.

Tema 3. Dusuka amomuozo A0pa u INEMEHMAPHHIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M30Tormsbl.

PanuoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIM M TMO3UTPOHHBIA Oerta-
pacnan. ['amma-usnydeHue.

3aKOH paJAMOaKTUBHOTO pacmaja. PaauoakTUBHBIE HM30TONBI B IPUPOAE.
CBoiicTBa MOHM3UPYIOLIETO HM3ITy4YeHUS. BiusHUE PaAMOAKTUBHOCTH Ha KUBbIE
opranu3Mbl. EcTrecTBeHHbI (OH n3inyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B saape. SAnepHbie cuiibl. Jledext macchl sipa.

SAnepurie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipodiemsl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJIOTMYECKUE aCMEeKThl Pa3BUTHUSA
SAIEPHON DHEPIETUKH.

Mertoabl perucTpaiuy U UCCIEN0BaHUS dJIEMEHTAPHBIX YACTHL.

OyHAaMEHTAJIbHbIE B3aUMOJCUCTBUA. bapHOHBL, ME30HBI U JICNITOHBHI.
[IpencraBnenune o CtangaptHoi Moaenu. KBapk-TiirooHHAs MOJIENb aJPOHOB.

O®usuka 3a npegenamu CTaHmapTHOW Monenu. TéMmHas Marepusi U TEMHas
SHEPIus.

EnuncTBO dusnueckoii KapTUHBI MUpA.

TexHn4eckre yCTporuCTBA U TEXHOJIOTHUYECKHUE MPOLECCHL: TO3UMETP, KaMepa
BunbcoHa, saepHbId  peakTop, TEPMOSACPHBIA peakTop, aroMHas Oomba,
MarHUTHO-PE30HaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanue TpeKoB YyacTull (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue painoakTUBHOIO (POHA € MCIIOJIb30BAHUEM J03UMETPA.

N3yuenue nornoiieHust 0eTa-4acTHll aAIFOMUHUEM.

Pa3znen 8. JjieMeHTBI aCTPOHOMHUM U aCTPOPU3UKM.



DTarnbl pa3BUTHS aCTpoHOMUH. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. I[IpuMEHUMOCTh 3aKOHOB (U3UKUA [JIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKHUX OOBEKTOB.

MeTtoabpl acTpOHOMUUYECKHX HccheqoBaHul. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIIBI, PAAHOTEIIECKOIIbI, BHEaTMOC(EepHas aCTPOHOMHMSI.

Bupn 3Bé3gHoro Heba. Co3Be3qusi, spKkuMe 3BE3IbI, IUIAHETHI, UX BHUJIUMOE
JIBMDKCHHE.

ConHeyHas cucTema.

Comnnne. ConHevHas akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «CreKTpaabHbIN Kilacc —
CBETUMOCTBY». 3BE31bI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JIJIs1 3BE3] TJIABHOW TMOCJEA0BATEIBLHOCTH. BHYTpEeHHEE CTpOeHUE
3B&3/1. COBpEeMEHHBIE MPEICTABICHUSI O MPOUCXOXKACHUU U 3BOJtonMKU CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Muineunsiii I[Iyte — Hama I'anmaktuka. Ilomoxenune m aBwkeHue CoyHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBazapbl. YEpHBIE ABIPHI B siApax
rajaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE U3ITyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeénnsie npobsieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

Habmonenust 3BE3mHOr0 HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITHIOTEPHBIX TPUJIOKECHHUHN ISl ONPEICIICHUS TTOJI0KESHUS HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3ausi CeBEepHOro moJIylmiapusi U sipKue
3BE3/IbI.

Habmonenuss B Teneckon JIyHBI, TIaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIIJICHUH.

Du3nYeCKU NPAKTUKYM.

CnocoObl u3MepeHus: PU3NUECKUX BEIUYUH C HUCIOJb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPHUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPECHUHN (DM3UYCCKUX BEIIMYHH.
Ouenka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  H3MEPEHHM, HCCIEIOBAaHWM  3aBUCHMOCTEU
du3nueckux BEIUYMH, MPOBEpPKA MPEMIOKEHHBIX THUMOTE3 (BBIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasaelax «YUEHHYECKUW  SKCIEPUMEHT,
nabopaTopHbIe padOThl, MPAKTUKYM).

O6o0maoiee MOBTOPEHUE.



O060061IeHre U cucTeMaTu3alus COAepXKaHUs pa3AesioB Kypca «MexaHukay,
«MonekynsipHasi pu3rMKa U TEPMOAMHAMUKAY», « JIEKTpoAuHaMuKay, «Konedbanus
U BOJHBDY, «OCHOBBI CIEHHAJIBHOW TEOPUHM OTHOCHUTENBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI ACTPOHOMHH U aCTPOPUZUKIY.

Pons Qusukn u acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEI0BEKa, pOJib U MECTO (PUBUKHU
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOW KapTUHE MUpPA, 3HAUCHUE OIKUCATEIIbHOM,
CUCTEMATU3HPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTUYECKON  (PYHKIUIH
busngeckoit Teopuu, poib (U3NIECKONM TEOPUU B (POPMUPOBAHUH MPEACTABICHHMA
0 (U3MYECKOW KapTHHE MUpa, MECTO (PU3NYECKOM KapTUHBI MUpa B OOILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHUN O IPUPOJIE.

MeKnpeaMeTHbIEe CBS3H.

N3yuenne Kypca ¢usuku yrayOnéHHoro ypoBHa B 11 kjacce
OCYILECTBIISIETCA C YUYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€UM C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€OrpaPUu U TEXHOIOTHH.

Mescnpeomemmnsle noHamuUs, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
NO3HaHUA: SIBICHUE, HAYYHBIA (akT, TUIore3a, (pU3NYECKas BEIWYMHA, 3aKOH,
Teopus, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIMpPOBAaHUE, MOJENb, H3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1a00paTopusl.

Mamemamuka: pelieHUE CHUCTEMBl YypaBHEHUW. TpUTOHOMETpUYECKUE
(YyHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPHI M MX MPOEKIMH HAa OCH KOOPIAWHAT, CIOKEHHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX GyHKIUNA. [Ipu3Haku 1OmMOOMS TPEYroJbHUKOB,
oTpezesieHue IIIOIAH MIIOCKUX (uryp u oobEma Te.

buonozus: >nekTpuyeckue SBICHUS B JKUBOM MpUPOLE, KoJeOaTEIbHbIE
JNBW)KCHUS B JKUBOW TPUPOAE, OHKOJOTHUYECKUE PHUCKU TMpU TPOU3BOACTBE
ANEKTPO’HEPIHH, DJIEKTPOMArHUTHOE  3arps3HEHUE  OKPYXKAOWIEH  Cpemsl,
yJIbTPA3BYKOBasg JUAarHOCTUKA B MEIWLHMHE, ONTHYECKUE SIBJIEHUA B KUBOU
IPUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTALUIMYECKAs CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPAIbHBIN
aHams.

I'eocpaghun: marHuTHplE mNONIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX DY,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMArHuTOB,
ANEKTpoJABHUraTelb SKoOH, TeHepaTop MEPEMEHHOrO0 TOKAa, MHIAYKIMOHHAsS I€Yb,
JMHUN 3JIEKTpoNepenad, dJEKTPOABUTaTElNb, paaap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, yIbTpa3ByKoOBas JUArHOCTUKA B TEXHHKE,



IPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHHKH, ICPHAst SJHEPTEeTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHSL.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEBI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBHIEI'O OBPA3OBAHUAIMYHOCTHLIE
PE3VYJIBTATDHI

JIMUHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE PpPe3yJbTaThl OCBOCHUS ydeOHOro mpeamera «Duznka»
JIOJIKHBI OTpa)XaTh TOTOBHOCTh U CIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOM BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITa U OMBITA JEATEIIBHOCTH B MPOLIECCE PEATU3ALNUNA OCHOBHBIX HAIPABICHUN
BOCIIUTATEIbHOW JI€SITEIbHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOr0 BOCTIMTAHUSA:

e CchOPMUPOBAHHOCTb  TPAXKIAHCKOM  TO3ULMM  OOYyYaloIIerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0 OOIIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYCIIOBEUECCKUX TyMAaHUCTUYCCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAESATEIbHOCTh B UHTEPECAX I'PAXKIAHCKOIrO
oOIIlecTBa, Y4YacTBOBaTb B CaMOYIIpaBJIE€HUU B 00pa3oBaTEILHOM
OpraHu3alluy;

e YMEHHE B3aUMOJICCTBOBATH C  COLUMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKUIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU NESTEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCUICKOU rpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOUIEHHWE K TOCYJapPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIIE B ICSATEIIBHOCTH YUEHOTO;

e OCO3HAHHUE JJMYHOIO BKJIa/a B IOCTPOCHUE YCTOMUMBOIO OyayIIETO.

3CTETUYECKOr0 BOCTIMTAHUSA:

e DOCTETHYECKOE OTHONIEHHWE K MHPY, BKJIIOYas OSCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYIETO (PU3UIECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUA:



HHTEpPEC K pa3audHbIM chepam nmpodhecCHoHANBHON ACATEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBINA BbIOOP OyayIiel npodeccuu U peann3oBbIBaTh COOCTBEHHbBIE
>KH3HEHHBIE IIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B
o0nacTu GU3MKN HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOIrHIE€CKOIro BOCliuTaHus .

C(OPMUPOBAHHOCTH IKOJOTUYECKOW KYJBTYphl, OCO3HAHHE TJI00aTbHOIO
XapakTepa dKOJOTHYEeCKUX MpooIieM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPYKAIOIIECH cpele Ha
OCHOBE 3HaHUS 1IeJIeil yCTONYMBOrO pa3BUTHUS YEIIOBEUECTBA;

pacIIMpEeHNE ONBITa JEATEIBHOCTH SKOJIOTMYECKOM HAIpaBJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3UKE.

HMEHHOCTH HAYYHOI'0 MO3HAHMUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH;

OCO3HaHWE LEHHOCTH HAy4YHOH JEeSATENbHOCTH, FOTOBHOCTH B IPOLIECCE
U3y4YeHUs: (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIEI0BATEIBCKYIO
NeSATEeIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
ba3oBble JJornueckue a1ecTBUs:

CaMOCTOSITENFHO  (OPMYIHMPOBATh M aKTyaJU3UpoOBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh LENN NESITEIbHOCTH, 3aJaBaTh NMapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYMST B PacCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YUETOM aHAU3a UMEIOIIUXCS
MaTepUaJbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIIBHOCTb, OLEHHUBAaTh COOTBETCTBUE
PE3YIBTATOB LIENSIM, OLICHUBATH PUCKHU NOCIEACTBUN IEATEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCICTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE MIPH PELLIEHUH KU3HEHHBIX TPOOJIEM.

ba3oBbie uccienoBare/ibCKue JelCTBUS.

BJIAJCTh HAy4YHOU TEPMHUHOJIOTMEHN, KIFOUEBBIMU IOHATHSAMHU U METOAAMM
(U3NYECKON HAYKH;



BIAJCTh  HaBBIKAMU  Y4EOHO-WCCIIEAOBATEILCKOM W MPOCKTHOM
NEATETLHOCTH B 00JAcTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB pelieHus 3amad  (PU3HIECKOTro
COJIEpKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BIAJCTh BHUAAMH JIEATEIBHOCTH [0 TOJYYEHHIO HOBOT'O 3HAHHS, €ro
WHTEPIPETALNH, PeOOPa30BaAHUIO U MPUMEHEHHIO B PAa3JIMYHBIX YUECOHBIX
CUTyalMsIX, B TOM YHCJIC MPU CO3JaHUM YYCOHBIX IPOCKTOB B 00JIACTH
busuky;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHTHl IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHH, 3a/aBaTh MapaMeTpbl U KPUTEPUH
pEIICHMUS;

aHANMM3UPOBATh TIOJYYCHHBIC B XOJIC PEIICHUS 3a]addl Pe3yJbTaThl,
KPUTHYECKA OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSX;

CTaBUTh M (OPMYJIHMPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOMN
NEATEILHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3HKH;

JaBaTh OIIEHKY HOBBIM CUTYAIHsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;
yMETh TEPEHOCUTh 3HAHHWS 10 (U3WKE B MPAKTHYECKYIO 00JacTh
KU3ZHEIESITeIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC UJICH, MPE/IaraTh OpUTHHAIBHBIC ITOIXO0bI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ nundopmanueii:

BJIAJICTh HABBIKAMH TOJy4eHUs] WHGOpMAHK (HU3HIECKOTO COJMCPKAHUS
W3 MCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIISITH TOMCK,
aHaJIM3, CUCTEMATHU3AIMI0 M WHTEPHpPETAlnI0 HHPOPMAIUU Pa3TUYHBIX
BUJIOB U (hOPM MIPECTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh HH(OPMAIIUH;

UCIIOJIb30BaTh CPEACTBa HMHGOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHMU3allMOHHBIX 337a4 C COONIOJIeHHEM TpeOOBaHUN SPrOHOMUKHU,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHUs, MPaBOBBIX WU
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MYECKOTO COJEP’KaHMsI B PA3IMUHBIX (PopmaTax ¢
y4€TOM Ha3HaueHUsT WHGOpPMAllMM U 1EJIEBOM ayJuTOpHUM, BBHIOUpas
ONTUMAJIbHYIO ()OPMY MPECTABICHUS U BU3yaTU3allUH.

KoMMmyHHKaTHBHbBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUSA:



OCYIIECTBIATh OOLIEHHME Ha ypokax (U3MKK M BO BHEYPOUYHOM
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTBHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOK TOUYKY 3pPEHUS C UCIIOIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

MIOHMMAaTh W  MUCHOJIB30BATh  IPEMMYyLIECTBA  KOMAaHAHOM U
VHAUBUIYAIbHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKJI0I'0 YJIE€HA KOJIJIEKTHBA;

IIPUHUMAaTb LEIM COBMECTHOM JEATEIbHOCTH, OPraHHU30BBIBaTh W
KOOPAMHUPOBATh [JEUCTBUSA 110 €€ JOCTMKCHHUIO: COCTAaBJIATH ILIAH
JEHCTBH, pacpeaessiTh POJid ¢ YI4ETOM MHEHHH YYaCTHUKOB, 00CYKAaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAaNa M KAXKJIOTO Y4YaCTHMKAa KOMAaHIbI B
OOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IPOEKTHI, OLICHWBATH HJEH C IO3WLIMH HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTUBHOE CTPAaTErMYECKOE IIOBEJIECHUE B PA3IMYHBIX
CUTyalusiX, MpOSBIATH  TBOPYECTBO U  BOOOpaxkeHHe,  ObITh
WHULAATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIE YUeOHbIE TelHCTBHUS
Camoopranuszanus:

CaMOCTOSITENIFHO ~ OCYUIIECTBIIATh  [O3HABATENbHYIO JESATEIBHOCTh B
ob0nmactu (U3UKK M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU
dbopmyIMpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUJIAaH PEIIEHUS PACUETHBIX M KA4€CTBEHHBIX
3a[a4, TUTaH BBIMOJHEHUS MPAKTHYECKOH pabOThI ¢ y4ETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiupsATh  paMKM ~ y4eOHOro TMpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPENOYTECHUN;

JienaTb OCO3HAHHBIN BBIOOpP, ApryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMH B 00JIaCTH
(GU3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BJIaJICTh HAaBbIKAMM  TO3HABATEIbHON pedueKCMH KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUN M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YILTATOB U
OCHOBaHUI;

UCIIONB30BaTh MNpUEMBI pediieKCuu IJii OLEHKHW CUTyaluH, BbIOOpa
BEPHOTO PEIICHUS,

YMETh OILICHWBATh PUCKH M CBOCBPEMEHHO NPHUHUMATh PEIICHUS IO UX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M ApryMEHTBI JAPYTUX IpPU AHAIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M ApryMEHTBI JAPYTMX IPU AHAIU3E PE3YJIbTaTOB
JICATEIILHOCTH,

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OLIUOKH.

B mpouecce AOCTHKEHHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHUS MPOrpaMMBI IO
¢u3nke U1 ypOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 00y4aroluxcs

COBEPIIICHCTBYETCS AMOIMOHAIILHBIN UHTEJJIEKT, MpenoIaratomi
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHMs,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMAaTh  CBOE

AMOLIMOHAJIBHOE COCTOSIHUE, BUAETh HAMPABICHUS Pa3BUTHSI COOCTBEHHOMN
AMOLIMOHAJIEHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh AJANTHPOBATHCA K
HYMOLIMOHANBHBIM U3MEHEHUSIM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTpEeMIIEHUE K JOCTH)KEHUIO LENH
U ycrexy, ONTHUMH3M, THUUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIA U3
CBOHMX BO3MOKHOCTEH;

SMIATHM, BKJIKOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE
COCTOSIHME JPYIMX, YYMTBIBaTh €ro IpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M COIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh  BBICTPAaUBATh
OTHOIIEHUSI C JAPYTUMHU JIIOAbMH, 3a00TUTbCS, NPOSBISATH HHTEPEC U
paspeniatb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATDI



K xonmy oOydenuss B 10 knacce mipeIMETHBIE pe3yibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JTOJIKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y O0YHArOIINXCSI YMEHUMN:

MOHUMATh POJib  (U3UKA B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMAIbHOW M JITHUYECKOM cdepax eqaTelbHOCTH
4eJioBeKa, POJib U MECTO (PM3MKU B COBPEMEHHOM HAayYHOW KapTHHE MHUpA,
3HAUYEHUE OIMCATENIbHOM, CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (PyHKIMNA  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJIIPHON (U3UKU M TEPMOIAUHAMHUKH, POJIb (U3HUYECKOM TEOPHH B
dbopMHUpPOBaHUHM MIPEACTABICHHUMN O (PU3UIECKON KaPTHHE MHPA;

paziuyath YCIOBUSI NPUMEHUMOCTH Mojeleld (u3nueckux Ten u
MPOLIECCOB (SIBJICHUM): HWHEpIMalbHasi CUCTEMa OTCcuéra, aOCOJIOTHO
TBEpIOE TEJI0, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JBHXKECHHE,
CBOOOTHOE TmaaeHue, abCONIOTHO ympyras aedopMaius, aOCOIIOTHO
yapyroe v abCOIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIAKOCTH
U TBEPAOro (KpUCTAIUTMYECKOI0) Teja, UACabHbIN ra3, TOUeUHBIN 3apsij,
OJTHOPOAHOE 3JIEKTPUUECKOE TOJIE;

pazniuyath YCIOBHUSL (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, MOHMMAaTh BCEOONMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSICHATH MEXAaHMYECKHE IIPOLIECCHl W  SIBJICHMS,
UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBM)KEHUS, (POPMysIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3zoBanus [amumess AJis CKOPOCTH U TepeMeleHus,
3akoHbl HploTOHa, TmpuHUOMI  OTHOCUTENbHOCTH [anuies, 3akoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKOU
SHEPIruM, CBSI3b PAOOTHI CHUJIBI C U3MEHEHHUEM MEXaHWYECKOW JHEpPruu,
YCIOBUSL pAaBHOBECHS TBEPIOro Tena), NOPU OSTOM HCHOJb30BaTh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbCa U
MEXaHUYECKON PHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJTU3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBICHUS, UCTOJIb3Ys
ocHoBHble moJsoxkeHuss MKT u 3akoHbl MoJekysipHONM GU3UKH U
TEPMOJMHAMHUKY (CBSI3b JIABJICHMS] HWJEAIBHOTO Ta3a CoO CpeaHeH
KUHETUYECKOW JHEpPruer TEIUIOBOrO JBHXKEHUS W KOHILIEHTpPALMEHd €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEM KUHETUYECKOU
SHEPruel TErIoBOro ABMKEHUS €r0 YacTHIl, CBSI3b JIABJICHUS UACATbHOTO
raza C KOHUEHTpPAalUHUEW MOJIEKYJl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUsl SHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BATH
MaTeMaTH4YECKOE BBIDAXKEHNE  3aKOHOB, YKa3bIBATh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knanenpona;

aHAJIM3UPOBaTh M OOBSCHATH INIEKTPUUYECKUE SIBICHMS, HCIOJIB3YS
OCHOBHBIE ITOJIOKEHUS W 3aKOHBI 3JEKTPOJWHAMUKHU (3aKOH COXPaHEHHUS
IIEKTPUYECKOTO 3apsna, 3aKOH Kyiona, MTOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJI, MPUHLUI CYNEPIO3UIUN IIEKTPUUECKHUX
IIOJIEN, TIPHM OTOM YyKas3blBas YCIJIOBHsS IPUMEHHUMOCTH 3akoHa Kyiiona, a
TaK)K€ MPAKTUYECKH BAXKHBIE COOTHOILIEHUWs: 3aKOHbI OMa i ydacTka
Henu W JJid 3aMKHYTOM JJIEKTpUYECKOW uenu, 3akoH Jlxoynsa—JleHua,
npaswia Kupxroda, 3axonsr @apazest 1uist 2JI€KTPOIN3a);

ONHUCHIBaTh (PU3MYECKHE MPOLECChl U SIBICHUSA, HCIOIb3Ys BEIUUYHMHBIL:
IIEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEN, CUIIA,
MOMEHT CWJIBI, JaBJEHWE, NOTCHUUAJIbHAS DJHEPIUsl, KUHETHYECKAas
DHEpPrusi, MEXaHUYeCKas SHeprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSKECTH, CUjla YIPYTrOCTH, CHJIAa TPEHUsS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€il BOIM3M €€ NOBEPXHOCTH,
HEprus ymnpyro gedopmanuu MpPYKUHBL, KOJIMYECTBO TEIJIOTHI,
abcoytoTHasl TeMIieparypa Teia, padoTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO Trasa, paboTa HAEaTbHOrO Tasa,
OTHOCHUTENBbHASA BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TtenmoBoro
JBUTATEIIA; JIEKTPUUECKOE MOJIE, HAIPSHKEHHOCTD JIEKTPUYECKOTO MOJIs,
HaIpsDKEHHOCTh  IIOJISL TOYEYHOI'O 3apsija WM 3apspKeHHOro 1apa B
BAKYyME W B JUDJEKTPUKE, IIOTEHIMAN DJIEKTPOCTATUYECKOrO IO,
Pa3HOCTh  MOTEHLMAIOB, JJEKTPOABWKyLas CUja, CWIa  TOKa,
HalpsKEHUE, MOIIHOCTh TOKA, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C IOCIEA0BATEIbHBIM U
[IapaJUIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS DIEKTPUUECKOTO MOJIS
KOHJICHCATOPa;

OOBSCHATH  OCOOEHHOCTH  NpPOTEKaHUs  (U3NYECKUX  SBIICHUIL:
MEXaHUYECKOE JIBHJKCHHE, TEIUIOBOE JIBM)KCHHME 4YacTHL[ BEIIECTBa,
TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JBIKEHUE, AU(PQY3usi, HCIapeHue,
KUIIEHNE W KOHJEHCAIMs, IJIaBJICHHE U KPUCTAJUIN3aLMs, HAIIPaBJIEHHOCTh
TEIJIONEPENauH, MIEKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO IIPOBOIHUKA,

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
IPYrol C  HCIOJb30BAaHUEM  NPSAMBIX  HM3MEPEHHUH, IIPU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (DPUKCHPOBATh pPE3YyJbTaThl IOIYyYEHHOU
3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUAE TIpapuKoB C Y4ETOM



a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHHUI, 1eJIaTh BBIBOBI IO pe3yibTaTaM
UCCJIEI0BAHNUS;

MPOBOAUTh KOCBEHHbIC H3MEpEHMs] (U3UUYECKUX BEIWYUH, MPU ITOM
BBIOMPATh ONTHUMAIbHBIA METOJI U3MEPEHHUs, OLIEHUBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH PSMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHONW TUIOTE3bI: TIIIaHUPOBATh
HKCIIEPUMEHT, COOMPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYECHHbIE PpE3yJIbTaThl U JI€JIaThb BBIBOJ O CTaTyCce NPEIJIOKEHHOU
TUIIOTE3bL;

coOJiro1aTh MpaBuiia OE30MacHOr0 TPy/la MpU MPOBEACHUU UCCIIEI0BaHUN
B paMKax Yy4YeOHOro DJKCIIEpUMEHTa, MpakKTUKyMa U  y4eOHO-
HCCIIEIOBATENIbCKOM W TPOEKTHOM JEATEIIbBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 0O0PYIOBAHMUS;

pemiaTe pacy€THBIE 3aJayd C SIBHO 33JaHHOW W HESIBHO 3aJaHHOU
bu3nUecKkol MO/ENbI0: Ha OCHOBAHWU aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYAIIIeH TpeOOBaHUSM 3aJayH,
NPUMEHATh  (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJaThl
bu3UYECKUX TEOpUN MpPHU HCMOJB30BAHUM MATEMAaTUYECKUX METOJ0B
pelIeHus 3a/1a4, MPOBOJUTh PACUYETHl HA OCHOBAHUH MMEIOIIUXCS JAHHBIX,
aHaJIU3UPOBaTh PE3yJNbTaThl U KOPPEKTHUPOBATh METOAbl PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pemarb KadecTBEHHbIE 3afaud, TpeOylolue NPUMEHEHUs 3HAHWM U3
pa3HbBIX pa3aeioB Kypca (PU3UKH, a TAKKE UHTETpalliy 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAyYHOTO IIMKJIa: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY pacCyXI€HUI C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYeCcKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIA OOBSICHEHUS OCHOBHBIX
MPUHLIUANOB PadOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJOTMYECKHUX ITPOLIECCOB;

NPUBOAUTH MPUMEPHI BKIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, B OOBSCHEHHUE IPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTU;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU TMPOLECCaMU, C
MO3ULIMN IKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O pallMOHATILHOM
NPUPOJONOIB30BAHUH, a TAKXKE PAasyMHOM HCIIOJIb30BAHUM JTOCTHUKEHUI
HAYKM ¥ TEXHOJIOTHUM [UId JAJIBHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
0O0IIIECTBA;



MPUMEHSATh Pa3IMYHBIE CIIOCOOBI paboThl ¢ MHMOpMaIel (HU3UIECKOTOo
COJIEp)KaHUSI C MCIOJIb30BAHUEM COBPEMEHHBIX HMH(MOPMALMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJIOTUM JUIsl TIOMCKA, TEepepadOTKM M TpEeAbsIBICHUS Y4eOHOM U
HAy4HO-TIOMYJISIPHONM MH(OpMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIITU
uH(popManuu, MOITYYEHHOM W3 pa3IM4YHbIX HCTOYHUKOB, KPUTHYECKH
aHaNM3UMpOBaTh  MOJIydyaeMyl0  HWH(OpManui W OIEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHWKA HH(POPMAIINH;

HPOSIBIISIT OpraHu3allOHHbIE U M03HABATEIbHBIE yYMEHUS
CaMOCTOSATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITNIOJTHEHUSI IPOEKTHBIX U YU€OHO-UCCIIEIOBATENbCKUX padoT;

paboTath B TpynIe € HCIOJIHEHUEM pPAa3IUYHbIX COLUAIBHBIX POJIEH,
IJIaHUPOBATH PAa0OTy TPYMIbl, PALIMOHAIBHO PACIPEACIIATh AEATEIbHOCTD
B HECTAHJIAPTHBIX CUTYyalMsIX, aJE€KBATHO OIIEHUBATh BKJIaJ KaXIOro U3
YYaCTHHKOB TPYIIIBI B pEIICHUE PacCMAaTPUBAEMO MTPOOITIEMBI;

NPOSIBIISITH MOTUBALIMIO K OyAyiied npodeccCHOHaIbHOM AeATEIbHOCTH 1O
CHENHUATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOpUIISL.

K koniy oOyuenust B 11 knacce mpeaMeTHbIE pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YyYAIOIIUXCS YMEHU:

MIOHUMATh POJb (U3UKH B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M 3TUYECKOU cdepax NesTENbHOCTH YeNI0BeKa, POJib U MECTO
Gu3MKM B COBPEMEHHON HAy4yHOM KapTHUHE MHpaA, POJb ACTPOHOMHUHU B
IIPAKTUYECKOM  JCSATEIIBHOCTH YEJIOBEKA U JAJBHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHUE OIHUCATEIBHOM, CUCTEMATU3UPYIOLLEH,
OOBSICHUTENIbHOM W MPOrHOCTHYECKON (GYHKIMN (PU3NUECKOW TEOpHH —
IEKTPOJAMHAMUKH, CIIELMAIBHONM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, poib (pusnueckoil Teopuu B (HOPMUPOBAHUU IPEACTABICHUH O
bu3ndecKo KapTHHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUNA O IPUPOJIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNed (PU3MYEeCKux Tel |
IPOLECCOB (SIBJICHUIN): OJHOPOAHOE OJJIEKTPUUYECKOE U  OJHOPOJHOE
MarHMTHOE IOJIs, TapMOHUYECKUE KOoJeOaHus, MaTeMaTUYeCKUil MasTHUK,
UJICaJbHbIA TPYXUHHBIA MAasTHUK, TAPMOHMYECKUE BOJIHBI, WJICAIBHBIN
KoJeOaTeNbHbI KOHTYP, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO Si7Ipa U
KBaHTOBOM MOJIC/IU CBETA;

pa3nuyaTh YCIOBUS (TpaHUIbl, OO0JIACTH) MPUMEHUMOCTH (U3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOHIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYECHHOCTH HCIIOIb30BAaHUS YaCTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC MPOIECCH U SIBJICHHS,
UCIIONB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAUHAMUKH U
CIEUMAIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHCHUS
ANEKTPUYECKOro 3apsiga, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuMH, npaBwio Jlenma, cBsi3zp  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJICKTPUUYECKOM IIeMh CO CKOPOCTHIO
W3MEHEHHMS  CHJIBI  TOKa,  TOCTYyJIaThl  CHEIMaJbHOM  TEOpHUHU
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHATM3UPOBATh U OOBIICHATH KBAHTOBBIE MIPOIIECCHI U SIBJICHHS, UCIIOJIB3Y I
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dotordpdexra, mnepBbli U BTOpoM mocTynarsl bopa, mnpuHUUDN
COOTHOINICHHS HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MAacCOBOT'0 YHCENI U DHEPTUU B SJICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paciaja);

ONMKCHIBATh (PUBNYECKHUE TMPOLIECCHl U SBJICHUS, HCIOJb3YysS BEIMYUHBI:
HaINpsKEHHOCTh AJIEKTPUUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJsl, PA3HOCTh TMOTEHIHANIOB, DJIEKTPOJBWKYINAS CUJA, WHIYKIUS
MarHUTHOTO IOJIsi, MarHUTHBIM MOTOK, cujia AmIepa, UHIAYKTUBHOCTb,
ANEKTPOABMKYIIAsl CUJAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIs
MPOBOAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
SHEPrusi MOKOS CBOOOJHOW YACTHUIbI, SHEPrusi WM UMMOYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsJl sAJipa, SHEPTUsl CBA3M S/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUIUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHTYKIIUSI, CAMOWHTYKIIUS, PE30HAHC, HHTEPPEPECHITHS
BOJH, Judpakius, JTUCIEpCUsi, TMOJHOE BHYTPEHHEE OTpa)KEHUe,
dbotoanekTpuueckuii 3hdext (dhororddexrt), ampda- u Oera-pacnaabi
anep, raMMa-uslydeHue sjep, (PU3NYECKUe MPHUHIUIBI CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

OMpENEIIATh HAMPABICHUE HHAYKIMM MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3/JaBAEMOE INIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PACCUUTHIBATH €T0 XapPAKTEPUCTUKH;

MPUMEHSThL OCHOBOIIOJIATrarolMe aCTPOHOMUYECKUE TOHSTHUS, TEOPUH U
3aKOHBI JJIA aHaidu3a M OOBACHEHHS  (PU3UYECKUX  MPOIECCOB,
MPOUCXOSIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEXKIaJaKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX TeJl, IBOJIIOIUU 3BE3/] U BeeneHHoi;
MPOBOAUTh HCCJIEAOBAaHUE 3aBUCUMOCTEM (PU3MUECKUX BEIMYHMH C
UCIIOJb30BAaHUEM TMPSIMBIX HW3MEPEHUN, IMpPU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUPOBaTh PpPe3yJdbTaThl MOJTYYEHHOM 3aBUCHMOCTH



bu3ndecKkux BeTMYMH B BHUAC TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEPEHMi, JelaTh  BbIBOABI IO  pe3yibTaTam
UCCJIeI0BAHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3UYECKUX BEITUYHH, IMPU STOM
BbIOMpaTh ONTUMAJBHBIA METOJ| M3MEPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHUIA;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATH
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE pEe3yJbTaThl WU J€JaThb BBIBOJ O CTaTyce MPEeII0KEHHON
TUIOTE3BI;

OMMUCHIBATh METO/IbI IOJIYYEHHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
co0uro1aTh mpaBmiia 6€30MacHOTO Tpyia IPU MPOBEIECHUHN HCCIEA0BaHUN
B paMKax yd4eOHOro OKCIEpPUMEHTa, MpakTUKymMa U  y4eOHo-
HCCIIEIOBATEIIbCKOM M IPOEKTHOM JEATENBHOCTH C HCIIOJb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMUS;

pemarb pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM W HESBHO 3alaHHOU
(U3MYECKON MOJIENbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
bu3znyeckue MoJenau, OTBeyaroue TpeOOBaHUSAM 3aJayd, MNPUMEHSThH
bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYNaThl (PU3NYECKUX TEOpUi
IPU HUCIOJB30BAHUM MAaTEMaTHYECKUX METOJOB pEIICHHs  3ajad,
MPOBOJIUTH PAacUY€Thl HA OCHOBAHWM MMEIOIIMXCS JTAaHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pelaTh KayecTBEHHbIE 3aJaud, TpeOylollre MNPUMEHEHHs] 3HAHUW U3
pa3HBIX pa3feinoB Kypca (PU3UKH, a TaKKe WHTErpaliil 3HAHUW U3 IPYTHX
NPEJAMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPaMBaTh JIOTMYECKYIO
LEMOYKY PACCYy AEHUN C OOPON Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UIECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAMTH MPHUMEPHI BKIAJa POCCHUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, B OOBSCHEHHUE IPOIIECCOB OKPYKAIOILIETO
MHpAa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLICHUBATh MOCIEICTBUS OBITOBOM M IPOM3BOACTBEHHON
NEATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (PU3MYECKUMHU MPOLECCaMH, C
MO3ULIMNA 3KOJIOTMYECKON 0€30MaCHOCTH, MPEACTABIECHUN O pallMOHATIBHOM
MIPUPOJIOIIOIB30BAaHUH, & TAKXKE PA3yMHOM HCIIOJIb30BAHUM JOCTUKEHUN



HAyKd M TEXHOJOTMM JUIsi JaNbHEWIIEro pa3BUTHUS YEIOBEYECKOTO
0OIIIEeCTBA;

NPUMEHATh pa3lIMyHble crocoObl padboThl ¢ MH(poOpMaluel Gu3nIecKoro
COJIep)KaHUsI C MCIOJIb30BAaHHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJOTHM, IpU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OpPMAIOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, NEepepadOTKM M TpEeAbsSBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON WH(DOpPMAIMK, CTPYKTYPUPOBAHUS M UHTEPIIPETALINN
uH(pOpMalLlMK, MOJYYEHHONM U3 Ppa3IuYHbIX HCTOYHUKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHPOpPMAIMI0 U  OLICHHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJKM3a UCTOYHMKA UH(POPMALINH;

HPOSIBIISATH OpraHU3alMOHHbIE U [O3HABaTEJIbHbIC YMEHHUS
CaMOCTOSAATEJILHOTO ~ NPUOOPETEHMs] HOBBIX 3HAaHUW B Ipolecce
BBIIIOJIHEHHUSI IPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PadOT;

paboTaTth B TpyHIe C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
MJIAaHUPOBATH PA0OTY TPYMIbI, PAIIMOHATIBLHO PACIPEACIATh NEATeIbHOCTD
B HECTaHJAPTHBIX CHUTYyaIHMsIX, aJI€KBaTHO OIIEHWBATH BKJIAJ KaXJOro U3
YYaCTHUKOB TPYTIIBI B PEHICHHE PACCMATPUBAEMO MPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayiied npodeccuoHaIbHOM AeATeIbHOCTH 110
CHEIUATBHOCTIM (GUZUKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoasnbie | IlpakTunueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
Pa3zaen 1. HAYYHBIIH METO/ ITO3HAHU S IIPUPO/IBI
1.1 Hayunsiii MeTO MO3HAHUS TTPUPOIBI 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
21 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpIOro Tena 5
24 3aKOHBI COXPAaHEHUS B MEXAHUKE 10
Hroro no pazueny 35
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUU 15
3.2 Tepmonnnamuka. TernaoBble MalIMHbI 20
33 ArperatHble COCTOSIHHS BellecTBa. @a30Bbie 14 1
MEPEX0IbI
Hroro mo pazneny 49
Paznea 4. DJIEKTPOAUHAMUKA
4.1 DIeKTpUYeCcKOe 1oJie 24
4.2 [TocTOSIHHBIN NEKTPUYECKUI TOK 24




4.3 Toku B pa3muIHBIX cpeax 6
Hroro no pazgeny 54
Pazzen 5. PUSUUECKUNA IPAKTUKYM
5.1 Ou3nvecKuil MpakTUKyM 16 16
Hroro o pasneny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 170 16




11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHuUe pa3esioB H TeM nugpoBbIe
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
MpOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTbI
pecypchl
Paznen 1. 9JIEKTPOANHAMUKA
1.1 MarnauTHO€ noJie 14
1.2 DNeKTpOMarHuTHasi MHAYKIUS 13 1
Hroro o pasueny 27
Pa3nen 2. KOJIEBAHUS U BOJTHbBI
21 Mexannueckue KoneOaHus 10
2.2 DJIeKTpOMarHuTHBIC KoJieOaHus 15
93 MexaHH4YecKre U 3JIEKTPOMAarHUTHEIC 10 1
BOJIHBI
24 Onruka 25 1
Hroro no pazueny 60

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcnoBbel CTO 5) 1
Hroro no pazneny 5
Paznesn 4. KBAHTOBASI ®PU3UKA

4.1 KopnyckynsipHO-BOITHOBOH Ayanu3m 15

4.2 ®duszuka aToma 5

43 ®u3nka aTOMHOTO S/1pa U SJIEMEHTapHBIX 5

YaCTHIL




Uroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMEeHThl aCTPOHOMHUU M aCTPOPU3UKU 12
Htoro no pazneny 12
Pasnen 6. ®PU3SHUECKHWI MPAKTUKYM
6.1 ®u3nuecKuil NpakTUKyM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIEE IOBTOPEHUE
Cucremaru3anusa 1 0000I1IeHne
71 MIPEIMETHOTO COJIEPKaHM U OIbITa 15
' JeSITeTbHOCTH, IPUOOPETEHHOTO NPU
n3ydyennu kypca pusuku 10 — 11 kmaccos
Wroro no pazneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koaun4yecTBo 4acos

KoHTpoabLHLBIE
Bcero P
padoThbI

IIpakTH4eckne
padoThbI

Jara
U3ydeHus

JIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

®dusnka — pyHAaMEHTaJIbHAs HayKa O
npupoae

HayuHb1il MeTO/ TO3HAHUS U METObI
UCCIICIOBAHMS (PU3NICCKUX SIBICHUI

DKCHEepUMEHT U TeOpHUs B MPOLIECCEe TO3HAHUS
npupozabl. HabmoieHrne u SKCIepruMeHT B
buzuke

Crioco0b1 m3mMepeHust GU3NIECKUX BETNINH

AOGCOMI0THAs M OTHOCUTENIbHASL IOTPEIIHOCTH
U3MepeHui (pU3NUECKuX BEIUUUH

MopenupoBanue B pusuke. Poias u mecto
¢u3uku B pOpMHUPOBAHUH COBPEMEHHOMN
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOU
JEeATENBHOCTH JIIOAEN

Mexannueckoe nBrmxenue. CucreMa oTcyeTa.
OTHOCHUTENHLHOCTE MEXAHUYECKOT'O IBUKEHHUS.
[Ipsimast u oOpaTHast 3a1a9n MEXaHUKH

Pannyc-BekTop MaTepuanbHOU TOUKH, €TO
MPOEKIIUU Ha OCU KoopAuHAT. Tpaekropus.
ITepemenienue. Ckopoctsb. X mpoekuuu Ha
OCH KOOpJUHAT




PaBHOMEpPHOE TPAMONIMHENTHOE IBUKEHHUE.
I'paduueckoe onncanne paBHOMEPHOTO
IPSIMOJIMHEMHOTO IBUKEHUS

10

CrnoxxeHue nepeMenieHnii 1 CKOpocTei.
Pemmenue 3agau

11

HepaBHoMepHoe nBrxeHue. MrooBeHHas
CKopocTb. Yckopenue. [Ipamonnneitnoe
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

12

['padmyeckoe onucanue MPsIMOJIMHEHHOTO
JIBIKEHUS C TIOCTOSTHHBIM YCKOPEHUEM

13

CBoOomHOe mageHue. Y CKOpeHne CBOOOIHOTO
naJieHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHHsI OT BPEMEHHU M UX TpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU3OHTY

15

KpuBonuneiinoe amxenue. J[BrmxeHue no
OKPYXHOCTH. YTJIOBas U JIMHEWHAs: CKOPOCTb.
ITepron u wacrora. LleHTpocTpeMuTeIbHOE U
MIOJIHOE YCKOPEHUE

16

Konrtponsnas padora no teme "Kunemaruka"

17

[Tepsoiif 3akoH HetoToHa. THEpIIManbHbIe
cucreMsbl orcuéra. [IpuHmn
OTHOCHUTEIBHOCTH [ anmuies.
HennepunanbHbie cUCTEMBI OTCYETA

18

Cuna. PaBHoge#cTByOImAs cuiia. Bropoit
3akoH Herotona. Macca

19

Bzaumoperictue ten. Tpetuil 3akoH
HeroTona




[IpuHnun cynepno3unuu cui. Pemenne 3agaq

20 Ha IIpUMEHEHNe 3aK0HOB HproToHa
3aKOH BCEMUPHOTO TATOTECHHUS.

21 DKBUBAJICHTHOCTh IPABUTALIMOHHON U
WHEPTHOU MaCChI

29 Cuia TSKECTH U yCKOPEHHE CBOOOHOTO
najeHus
JIBukeHne HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOoCMHUecKasi CKOpocTh. 3akoHbl Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUIIbI CUTT TPEHHUS.

25 JIB>KeHre B KUIKOCTH U Ta3e C yUETOM CHIIBI
COTIPOTHUBIIEHUS CPEIBI

26 Hasnenue. [ mapocratnueckoe AaBJICHUE.
Cuna Apxumena

97 AbcomotHo TBepaoe Teino. [locTynarenbHoe
Y BpaliaTeIbHOE JBKEHNE TBEPOTO TeJia

)8 MoOMEeHT CuiIbl OTHOCUTENEHO OCH BPAIIIEHUS.
[Liteuo cumbl
CrnosxeHue cull, IPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTH Tena. Y cinoBus
paBHOBECHS TBEPAOTO Tea. Bubt
paBHOBeCHs

30 Pemenue 3amau

31 KonTtposnbHas padota o teme "JIlnHamuka.
Craruka TBepaoro tena'

32 Nmiynibe MaTepUanbHOM TOUKH, CUCTEMBI




MaTCpHAIbHBIX TOYCK. HGHTp MacCC CUCTEMbI
MaTCpHraJIbHBIX TOYCK. TeopeMa O IBHKXCHHHN
HOCHTpa MaccC

33

Nmrrynibe cuiibl 1 UI3MEHEHHE UMITYJIbCa Tela.
3aKOH COXpaHEHHs UMITyJibca. PeakTBHOE
JBHKCHUE

34

MoMeHT uMItysbca MaTEPUAIIBHON TOYKH.
[IpencraBnenue 0 COXpaHEHUU MOMEHTA
MMITYJIbCA B LICHTPAJIBHBIX MOJIAX

35

Pemenne 3amau

36

PabGota cuibl Ha MajJIOM U Ha KOHEYHOM
MNEpeMCIICHNH. Fpa(bnqecxoe NpEeaACTaBJIICHUC
pa6OTBI CHIIBI. MOIHHOCTI) CHIJIBI

37

Kunernueckas sueprus. Teopema 06
N3MEHEHNN KUHETHUECKOMU OHCPIrun
MaTepUaTbHOU TOUKH

38

[loTeHmanbHbIE U HEIOTEHIMATIbHBIE CHUJIBI.
ITorenmansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbs kocMuyeckasi CKOpocTh. CBs3b
paboThI HEMOTEHIMAIIBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPrUun

40

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBueHnue bepHymm 1ig uaeaibHOM
KHUIKOCTU

41

KonTponbHast padora o Teme "3aKoHbI




COXpaHEHHUs B MEXaHHKeE"

Pa3BuTue npenacrasieHuii 0 mpupoe

42 ternoTbl. OcHOBHBIE nonoxkeHus MKT.
Huddys3usa. BpoyHOBCKOE TBUKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIbIX

43 TeN. XapakTep IBUKCHHS U B3aUMOICHCTBHS
YaCTHII BEIECTBA
Macca u pazMepsl MOJIEKYJ (ATOMOB).

44 KomuuecTBo BemectBa. [locTosiHHas
ABoraapo

45 Temneparypa. TennoBoe paBHoBecue. [lIkana
Ilenbcus

46 Pemenue 3amau

47 WneansHbIii ra3. ['a3oBble 3aKOHEI

48 YpasHenne Menneneesa-Kitaneipona.
Pemenue 3amau

49 AOcomroTHas Temriepatypa. 3akoH JlampToHa

50 N3omporieccsl B HacaIbHOM Tase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padmueckoe npeacraBaeHNE U30MPOLIECCOB:
u30TepMa, U30Xopa, n3odapa

52 OcnoBHoe ypaBHenne MKT

53 Pemenue 3amau
CBs3b a0COTIOTHOM TeMmepaTypbl

54 TEPMOJIUHAMUYECKON CUCTEMBI CO CpeaHEN
KMHETHUYECKOM dHEpruel noCTynaTeaIbHOro
TETUTOBOTO JIBFKEHUS €€ 9acTHIl

55 O06o011eHne U cucTeMaTu3alus 3HaHU| 10




teme "OcuoBsl MKT"

56

KonTponbaast padora o teme "OCHOBBI
MKT"

57

TepMoauHamuyeckas cuctema. 3ajianue
BHEIIHUX ycsioBuil 1iist TJI cucteMsl.
Buemnue u BHyTpeHHHE TTapaMEeTpBhI.
[Tapametprl T/l cucTembl Kak cpegHue
3HAYCHUS BEJIMYMH, OIHUCHIBAIOIINX ¢€ Ha
MHUKPOCKOIUYECKOM YPOBHE

58

HyneBoe Havaio TepMOaIMHAMUKH.
CamonpousBonbHas penakcauus T[] cuctemsl
K TEIUIOBOMY PaBHOBECHIO

59

60

Mopaenb ueanbHOTo Ta3a B TEPMOIMHAMUKE.
VY ci10BUS TPUMEHUMOCTH 3TON MOJEIN
VYpaBuenne Menneneesa-Knaneiipona n
BBIPAXKEHHE ISl BHYTPEHHEH SHEpruun

61

Bripaxkenue 111 BHyTpEHHEH SHEPTUHU
OJIHOATOMHOTO HJI€aJIbHOIO ra3a.
KBasucratndeckue u HeCTaTHIECKUE
IIPOLIECCHI

62

DnemMeHTapHas paboTa B TEPMOJUHAMHUKE.
Brruucnenue pabotsl o rpaduky mporecca
Ha pV-auarpamme

63

Terutonepenaya kak crocod W3MEHEHHS
BHYTpeHHel sueprun T/l cuctemsl 6e3
COBEpILCHUS PabOThI

64

KOHB@KHI/IX , TCIIJIOITIPOBOAHOCTb, U3TTYYCHHUC

65

KommuectBo Teruiotsl. TemmoéMKOCTh TeNA.




VnenvHas 1 MOJISIpHAS TETUIOEMKOCTH
BEIIECTBA. Y IeIbHAs TEIJI0Ta CrOPaHUs
TOILINBA

Pacuért xonmnuecTBa TEIIOTHI TTpU

06 Teruioneperaye

67 [Tonsitue 06 annadatHom npouecce. [lepBrrit
3aKOH T€PMOJIUHAMUKHU
KonunuectBo TemnoTsl u paboTa Kak Mephbl

68 W3MEHEHUs BHyTpeHHel sHepruun T/1
CHUCTEMBI
BTopoii 3aKOH TEpMOIMHAMUKH [T

69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX IIPOLIECCOB.
HeobpaTumocTh mpUpOIHBIX IPOLIECCOB

70 [Tpuniune! geiictBus TermnoBbix MamuH. KIT/]

71 MaxkcumansHoe 3Hauenue KII/. [{ukn Kapuo

12 Pemenue 3amau
DKOJIOTHYECKHE aCTIEKThI UCTIOJIb30BAHUS

73 TEIUIOBLIX ABUrarenei. TemmoBoe
3arpsA3HEHUE OKPYIKAIOIIEH CpeIbl

74 Pemenue 3amau

75 0O000111eHrEe U cCUCTEMATU3ALM 3HAHUI 11O
teme "Tepmonunamuka. TermnoBbie MauHbL"

76 KonTtponsHas pabota mmo teme
"Tepmonunamuka. TenaoBbie MalIUHbI"
[TapooOpa3zoBaHue 1 KOHJICHCAIIHS.

77 Hcnapenne n kunenue. Y neipHas TEIIOTa
napooOpa3zoBaHus

78 HachbimenHbie 1 HEHACHIIIICHHBIE TTapHhI.




KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH 1
JIaBJICHUS HACBIILICHHOTO TIapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTH OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHUsI OT 1aBJICHUS B
JKUIIKOCTH

BnaxxHocTs Bo3ayxa. AGCONIOTHAS U

[ OTHOCHUTEJIbHAS BJIAYKHOCTb

80 Pemenue 3amau
Teépnoe teno. Kpucramnmueckue u

81 amop(dHbIe Tena. AHU30TPOITHS CBOCTB
KPHCTAJIOB

82 [TnaBneHre M KpUCTAIUTH3ANNSA. Y ICITbHAS
terutora tiasieHus. CyOaumanus
Hedopmanuu TBEpIOTO TEna. PacTshkenue n

83 cxarue. Casur. Monyns IOnra. [lpenen
ynpyrux aedopmMaruii
TemnoBoe pacIMpeHne KUIKOCTEN U

84 TBEPABIX T€J1. AHFAPMOHHU3M TETIOBBIX
KoJIeO0aHUi YacTHUI] BEIIeCTBA

85 [IpeoOpazoBanue 3Hepruu B (ha30BbIX
nepexoaax

86 YpaBHEHHE TEIIIOBOTO OaaHca

87 Pemenue 3agau
[ToBepxHOCTHOE HaTsDKeHHME. KanmmnisipHbie

88 siBJIeHUs. J[aBlieHUe 0] HCKPHUBIICHHOM
MOBEPXHOCTHIO kuaKkocTH. ®opmyna Jlannaca

89 O06o011eHNne U CUCTeMAaTH3alus 3HAHUN TI0




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

Kontponbnas pabota o teme "ArperatHbie

%0 cocTosiHus BeniecTBa. Pa3zoBbie MepexoInl”
DnexTpu3anus Tel U e€ MposBICHUS.

o1 DnekTpuyeckuii 3apsia. [[Ba Buma
ANEKTPUUECKUX 3apsaoB. [[poBoAHUKY,
TURIIEKTPUKU U TIOTYTIPOBOJIHUKHU

92 DJIeMEHTapHbBIN JEKTPUUECKUM 3apsil. 3aKOH
COXpaHEHMs IJIEKTPUUECKOTO 3apsiia

93 BzaumoperictBue 3apsinoB. Toueunbie
3apsansl. 3akoH Kynona

94 Pemenue 3amau

95 Onekrpuueckoe nose. Ero neiicteue Ha
AIIEKTPUUECKUE 3apsi/ibl
Hampsk€HHOCTH 3JEKTPHUUECKOTO TOJIS.

96 [TpoOHeIit 3apsi. JInHUM HAPSHKEHHOCTH
3eKTpudecKoro nois. OqHOpoIHOE
JEKTPUYECKOE T10J1€

97 [ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO
noJisi. Pa3HOCTh MOTEHIMANIOB U HAIIPSHKEHHE
[ToTennmanpHas SHEPTH 3apsaa B

98 ANEKTpocTaTHIeCKOM mose. [ToTeHmman
AIIEKTPOCTATUYECKOTO MOJIS

99 CBs13b HANPSHKEHHOCTH TOJISI U Pa3HOCTH
MOTEHLHUAJIOB ISl 3JIEKTPOCTATHYECKOTO OIS

100 [TpuHIUI CynIEepPIO3UITUHU DIIEKTPUUECKUX

oJiIen




101

Pemmenue 3agau

[Tone Toueunoro 3apsaa. [lone paBHOMEpPHO

102 .
3apsHKEHHON chepsl
[Tosie paBHOMEPHO 3apsKEHHOTO MO 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEYHO INTIOCKOCTH

104 [IpoBOAHUKH B 2IIEKTPOCTATUIECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsIOB

105 JIMDIEKTPUKY 1 TIOJTYyITPOBOTHUKH B
AIEKTPOCTATHYECKOM T10JIC
Kongencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOPAa. DJIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCAaTOpa

107 [TapamienbHOE cCOeTMHEHHE KOHIEHCATOPOB

108 IlocnegoBaTenbHOE COSIMHECHNE
KOH/ICHCAaTOPOB

109 DHeprus 3apsyKeHHOT0 KOHAEHcaTopa

110 Pemenne 3amau

111 JIBr>keHUE 3apsiKEHHON YaCTHULIBI B
OJTHOPOJTHOM DJICKTPHUYECKOM I0JIe

112 Pemenue 3amau

113 O00011IeHNE ¥ CUCTEMATH3AIIUs 3HAHUM 10
TeMe "DieKTpuieckoe noie"

114 KonTponbhas paborta o Teme
"Dnexkrpuueckoe nosie"
Cuna toka. [locTosHHBIH TOK. Y CII0BHS

115 CYLIECTBOBAHUS MOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa




116 Hcrounukn Toka. Hanpskxenue u 3/1C 1

117 3akon Oma 1t yyacTKa LETH. 1
DIIEKTPUUYECKOE COMTPOTUBIICHHE
3aBUCHUMOCTB COIIPOTUBIICHUS OJJHOPOIHOTO

118 MIPOBOJTHUKA OT €T0 JITTUHBI U TIIOMIA TN 1
MOTIEPEYHOT'0 CEUCHUS

119 VY nenpHOE CONMPOTHUBIICHUE BEIIECTBA. 1
Pemenue 3amau

120 [TocnenoBarensHOE, TApaLIEIBHOE, 1
CMEIIIaHHOE COEIMHEHNE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUYECKUX 1
nenei. [Ipasuna Kupxroga

122 Pemenue 3amau 1

123 Pabora snextpuyeckoro Toka. 3akoH J[xoyis 1
—Jlenna

124 Pemenue 3amau 1

125 MOMIHOCTB AIEKTPUIECKOTO TOKa. TermoBast 1
MOIIIHOCTD, BBIICNISIEMasi Ha PE3UCTOPE

126 Pewenue 3agau 1

127 OJ1C 1 BHyTpEHHEE CONTPOTUBIICHHE 1
HCTOYHHMKA TOKA

128 3axoH OMa 1714 MOJIHOM (3aMKHYTO) 1
3JIEKTPUYECKON LETIH

129 Pemenue 3amau 1

130 MoOIIIHOCTh UCTOUYHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konnencarop B 1ienu noCcTOSHHOTO TOKa 1




133

Pemmenue 3agau

Pemenue 3amad mo teme "IlocTOSSHHBIH

134 . "
INEKTPUYECKUHN TOK

135 Pemenue 3amad mo teme "IlocToOSIHHBIN
AIIEKTPUYECKHUM TOK"

136 Pemenue 3anau no teme "[locTossHHBIN
3JIEKTPUYECKUNA TOK"

137 O0600611eHre U cCUCTeMaTU3alus 3HAaHUN IO
teme "[1oCTOSTHHBIN 3EeKTpUYECKU TOK"

138 KonTponbaas padora no teme "IlocTosHHBIN
3JIEKTPUYECKUM TOK"
DneKkTpuuecKas MPOBOAMMOCTD PAa3IUYHBIX

139 BEIICCTB. DJIEKTPUICCKHUI TOK B MeTaJlJIax.
CBepXIpoBOAMMOCTh
DNEeKTPUYECKUH TOK B pacTBOPax U

140 pacIuiaBax 3JEKTpOIUTOB. 3akoHbl Dapanes
JUTSL DJIEKTPOJIH3a

141 DnexTpuueckuil Tok B razax. [lnazma

142 DneKTpUYecKuil TOK B BaKkyyMe. BakyymHble
npudopbI

143 DIIEKTPUUECKHUI TOK B TIOTYTPOBOTHUKAX

144 [TonynpoBoiHUKOBBIE TPUOOPHI
DuU3HUECKUN IIPAKTUKYM 110 TEME
"M3MepeHue CUilbl TOKAa U HANIPSIKEHUS B

145 [ENH MOCTOSTHHOTO TOKAa NP MOMOIIN

AHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ HU(PPOBOMA
nabopatopueii o ¢pusuke. [Ipumeps




u3MepeHus GU3NIECKUX BEIIMUUH TIPU
MOMOIIIA KOMITBIOTEPHBIX TaTYUKOB"

146

@usnyeckuil NpakTUKyM 1o teme "M3yuenue
HEPABHOMEPHOI'O JBUKECHHUS C LIEJIBIO
omnpeaeeHuss MTHOBEHHOM ckopocTh"

147

Du3NUECKU IPAKTUKYM 110 TEME
"N3mMepeHune yCKOpeHUs NP MPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JBM)KEHUU 10 HAKJIOHHOMN
miockoct" winn "Ucciaenosanue
3aBUCHMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH)KCHHUH"

148

Du3HUECKUN IIPAKTUKYM 110 TEME
"U3mepenune yCKopeHHsi CBOOOTHOTO
najgenus” win "M3ydenue NBHKEHUs Tena,
OpOIIEHHOT O TOPU30HTATBHO"

149

®usnyeckuil npakTukyM 1o teme "M3yuenue
JBUKEHHUS TeJla IO OKPYKHOCTHU C
MOCTOSIHHOM 110 MOJTYJIIO CKOPOCTHIO" Min
"HccnenoBanue 3aBUCUMOCTH MEPHOJIA
oOpallleHrs KOHUYECKOI0 MasiTHUKA OT €ro
napameTpos”

150

®u3nUeCcKUil NPAaKTUKYM IO TEME
"M3mepeHue paBHOJCUCTBYIOIIECH CHIIBI TPU
JBIDKEHUH OpyCKa 10 HaKJIOHHOM MI0CKOCTH"
nnn "[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHH JIBIKEHUS OpycKa MO HAKIOHHOM
IJIOCKOCTH Ha 33JIJaHHOE PACCTOSTHUE OT €ro
Macchl"

151

Pu3NUECKU IPAKTUKYM I10 TEME




"MccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HUKAIOILIUX B MPY>KUHE U PE3UHOBOM
o0pasiie, ot ux aedopmaruu” unn "M3yuenue
JBUKECHHSI CHCTEMBI T, CBSI3aHHBIX HUTHIO,
NEPEeKUHYTOM uepe3 nErkuit 610K"

152

Pu3nUeCcKUil IPAKTUKYM IO TEME
"N3mepenne ko3 uienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KOA(PPUIIMEHTA
3aBucumoctu Frp(N)" nnmu "Hccnenoanue
JBYOKEHUS OpyCKa 10 HAKJIOHHOH MJI0CKOCTH
C IepeMEHHBIM K03((PUIIMEHTOM TpeHUs" WiIn
"U3yueHue IBUKEHUS Tpy3a Ha Baly C
TpeHHeM"

153

DuU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue yCclIOBUNA PaBHOBECHS
TBEP/OIO TEJIa, UMEIOIIETO OCh BpaleHUs"
win "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuét cui ynpyroctu" wim "M3yuenue
YCTOMYMBOCTHU TBEPIOTrO TeJla, UMEIOILErO
MJIOIIAH OTIOPHI"

154

Pu3NUECKU PAKTUKYM I10 TEME
"M3MepeHue UMILyjbca Teia 110 TOPMO3HOMY
nytu" wim "M3mepenue CUiibl TITH, CKOPOCTH
MOJIETTH 3JIEKTPOMOOUIIST M MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" MITH
"HccnenoBanue COXpaHEeHUs UMITyJIbca IpU
yIpyrom B3aumopaenucTeun" win "M3mepenne
KUHETUYECKOM SHEPTUU Tella IO TOPMO3ZHOMY




nytu"

155

®usnyeckuil npakTukyM 1o teme "M3yuenue
U30TEPMHUYECKOTO Mpoliecca (PeKOMEHI0BaHO
UCIIONIb30BaHue u(poBoit 1abopaTopun)"
unu "M3ydeHune n30XopHOro mnpoiecca’ uin
"U3yuenne n3obapHOTO Tporiecca’ win
"IIpoBepka ypaBHEHUsI COCTOSTHUS"

156

157

DuU3HYECKUN PAKTUKYM 110 TEME
"M3mepeHue ynenbHON TemI0EMKOCTH" UiTn
"HccnenoBaHue npoluecca OCTbIBaHUSA
BemecTsa" win "MccienoBanue agnabaTHOrO
npouecca” nin "M3ydueHue B3auMOCBA3U
SHEPIUHU MEXMOJIEKYJISIPHOTO
B3aUMO/ICIICTBUS U TEMIIEPATypPbl KUIICHUS
JKUIKocTen"

@usnyeckuil npakTukyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN MCTIapEHMsI JKUIKOCTEH"
win "V3MepeHue yaenbHON TenaoTh
raByieHus apaa” win "M3ydeHnue cBOMCTB
HaChILIEHHBIX apoB" wiu "M3mepenue
a0COIIOTHOM BIaKHOCTH BO3yXa M OIIEHKA
Maccel apoB B nomeleHun". smepenue
K03(ppHILIMEeHTa TOBEPXHOCTHOTO HATSKEHHSI

158

DU3NYECKUN TPAKTUKYM I10 TEME
"HaOmroieHue npeBpamieHus YJHepruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
n3nydeHus ceeronuona” uinu "Msydenue
MPOTEKaHHUs TOKA B LIETIH, COJIeprKaleit
KoHaeHcatop" win "Pacnipenenenue pasHocTH




MNOTEHUHUAIOB (HANPsKEHUs ) IPU
H0CJIEI0BATEIBHOM COECIUHEHUN
KOH/IEHCATOpOB"

159

Ou3nyecKuil MpakTUKyM IO TeMe
"UcciaenoBanue CMENIAaHHOTO COSIUHEHNA
pesuctopoB" wiu "M3mepenue yneabHOoro
COINPOTUBIIEHUS IPOBOJIHUKOB' WK
"ccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HANPSDKEHUS JJIs JTaMIThl HaKaTHBaHHS"

160

DU3NYECKU TPAKTUKYM I10 TEME
"Habmronenue anexrponuza’ wimn
"U3mepenue 3apsiga 0JHOBAJIEHTHOrO HoHa"
nnn "HccnenoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3ZUCTOPA OT
teMriepatypsl” win "CHITHE BOJIBT-aMIIEPHOMN
XapaKTepUCTHKHU auoaa”

161

PesepBHelit ypok. O6001IeHNE 1
CUCTEMaTH3allHs 3HaHUH 110 TeMe
"Kunematuka"

162

PesepBHelit ypok. O600IIeHHE 1
CUCTeMAaTH3AI¥sI 3HAHUI 110 TeMe
" Ilmnamuka"

163

Pesepsubriil ypok. O6001eHNe 1
cucTeMaTh3anus 3Hagui mo reMe "CraTruka
TBEp0ro Tena"

164

PesepBHelit ypok. O600111eHIE U
CHUCTEMAaTHU3alMs 3HaHUHU 110 TeMe ""3aKOHEI
COXpaHEHHUs B MEXaHHUKeE"

165

PesepBHelit ypok. O600IICHHE 1




cucrteMaTtu3anys 3HaHud 1Mo teMe "OCHOBEI
MOJICKYJISIPHOKHHETHYECKOM Teopun"

166

PesepBHelit ypok. O60011IeHHE U
cUCTEMATU3ALMs 3HAHUN 110 TEME
"Tepmonunamuka. TenaoBeie MalIuHbI"

167

PesepBHelit ypok. O600IICHHE 1
cucTeMaTH3aIys 3HaHUM 110 TeMe
"ArperatHble cCOCTOsIHM BeliecTBa. Da3oBbie
nepexomnl"

168

PesepBubIil ypok. O6001eH1E U
cucreMaru3sanus 3HAHUH T10 TEME
"Onexkrpuueckoe noiue"

169

PesepBHbIil ypok. O6001mIeHNE 1
cUCTeMaTH3allysl 3HaHUil 110 TeMe
"TloCTOSIHHBIN ANEKTpUYECKUH TOK"

170

PesepBHelit ypok. O60011IeHNE U
cuctemaTusalys 3HaHui mo reme "Toku B
pa3au4HbIX cpenax”

OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

Koaun4decTBo 4acoB

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTH4eckue
padoTbI

Jlara
U3y4eHHs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTeJibHbIE

pecypchl

B3aumoneiicTBre MOCTOSIHHBIX MAarHUTOB U
MIPOBOJIHUKOB C TOKOM. MarHuTHoe 1ozie.
I'unoteza Ammepa

Bektop MmaruutHOM nHAyKumu. [IpuHimn
CyNEepIO3HUIIMU MarHUTHBIX MTosieH. JInnun
MarHuTHON MHAYKIIUU

MarsuTHO€ 10JI€ IPOBOJHUKA C TOKOM.
OmneiT Opcrena

Cuna Amriepa, €€ HanpaBJIeHUE U MOJTYJIb

Pemenue 3amau

[Ipumenenue 3akoHa AMrepa.
DNeKTPOU3MEepUTENbHbIE TPUOOPHI

Cuna Jlopennia, e€ HamrpaBiIeHUE U MOJTYJIb.
JIBr>keHUE 3apsKEHHOM YaCTHUILIBI B
OJIHOPOJIHOM MarHUTHOM I10J1€

Penrenue 3agau

Pa6ota cunsl Jlopenna

10

Pemenue 3amau

11

MarauTHOE€ I10JI€ B BEILIECTRBE.
q)eppOMaFHeTI/IKI/I, mapa- 1 JMaMaraeTukKu

12

OcHOBHBIE CBOHCTBA (heppOMAarHETHKOB.
[Tpumenenne heppoMarHeTHKOB




13

Pemenne 3amau no teme "Maraursoe moie"

14 Pemenue 3anau o reme "MarautHoe moiie"

15 SIBneHHe ANEKTPOMATrHUTHON UHIYKITHH.
[ToTok BeKTOpa MarHUTHON MHAYKLIUU

16 B/C uayKIHAHA

17 3aKO0H AJIEKTPOMArHUTHON HHIYKITUN
QPapanes

18 Buxpesoe anexrpudeckoe moje. Toku Dyko

19 OJ1C uHAYKIMH B ABMKYITUXCS
MIPOBOTHUKAX

20 Pemenue 3amau

21 [TpaBwiio Jlenna

29 NunyktuBHOCTE. KaTynika MHIYKTHUBHOCTH
B LI ITOCTOSIHHOI'O TOKA

23 ABnenue camounaykuuu. J/C
CaMOUHIYKITUU

24 DHeprus MAarHUTHOTO TIOJIST KATYIITKA C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O060011IeHNE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "DneKTpoanHaMuKa"

97 Konrponbnas pabota o teme
"OnexkTpoanHamuka"

08 KonebarensHas cuctema. CBOOOIHEIE
Konebanus. ['apMoHnYeckue KoaeOaHus

29 KunemaTudeckoe ¥ JTMHAMUYECKOE

OIHCAaHKE KOJIeOATEIbHBIX JBHOKEHHUH




DHepreTudeckoe onucanue. BeiBos
JTUHAMUYECKOTO OMUCAHUS TAPMOHHYECKUX

30 Kose0aHui U3 UX SHEPreTHIECKOro U
KMHEMAaTUYECKOTO OMUCAHUS

31 Amruutyna u aza konedbaHuit
Ilepuon u yactora kosiebanuil. [lepros
MaJIbIX CBOOOIHBIX KOJIeOaHU

32 MaTeMaTH4ecKoro MasiTHuka. [lepuon
CBOOOAHBIX KOJIEOaHUN TIPYKMHHOTO
MasiTHUKa

33 3aryxaromue koneOaHus. BeIHyX/IeHHbIE
konebanus. PezoHanc

34 ABTOKOJICOaHUS

35 Pemrenne 3amau

36 VYpoxk-koHpepenuus "MexaHnueckue
Kose0aHus B My3bIKQTbHBIX HHCTPYMEHTaxX"

37 O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "Mexanndeckue KojaebaHus"

38 DNeKTPOMAarHUTHEBIE KOJICOaHMS.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYAbI

39 3apsija KOHJICHCATOpa ¢ aMIUIUTYIOW CHITBI
TOKa B K0JIEOATETLHOM KOHTYpE

40 3aK0H COXpaHEHUS SHEPTUU B UI€ATLHOM
Kose0aTeIbHOM KOHTYpe
3aryxaromue 1eKTpOMarHuTHbIE

41 KoJjeOanus. BeiHyX/1eHHbBIE

SJICKTPOMArHuTHBIC KoJieOaHMs




[TepemennsbIii TOk. Pe3ucTop n KOHAEHCATOP

42 B IIEITU TICPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOT0 TOKa

44 3akoH Oma J1sl AJIEKTPUUYECKOH TENH
MIEPEMEHHOTO TOKA
MoIItHOCTh IEPEMEHHOTO TOKA.

45 AMITTUTYHOE U ICHCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA U HAMPSIKEHUS

46 Pe3oHaHC B 351eKTpUYECKON TSN

47 Pemenue 3amau
WneansHblif Tpancdopmarop.

48 [Ipou3BoaCTBO, Mepeiaua U NOTPEOICHHE
AIEKTPUUECKON SHEPTUU
DKOJOTUYECKUE PUCKHU TIPU TTPOU3BOJICTBE

49 anekTpodHeprun. KynbpTypa nucnonb30BaHus
AIEKTPOIHEPIHH B MOBCEAHEBHOM KU3HU

50 Pemrenne 3amau

ol Pemenue 3anau

52 O0600611eHre U cucTeMaTH3alus 3HaHUH 0
TeMe "DJeKTpOMarHuTHbIC KojiebaHus"

53 Mexanndecknue BOIHbL. XapaKTepUCTUKHU
MEXaHHYECKHUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpassyk u ynerpassyk. LllymoBoe

3arpsi3HCHUE OKPYIKAIOIIEH Cpebl




57

Pemnrenue 3agau

58

3JI€KTpOMaI‘ HUTHBIC BOJIHEI. I/I3.Hy‘-ICHI/I€
SJICKTPOMATrHUTHBIX BOJIH

59

DHeprus 3IEKTPOMATrHUTHBIX BOJIH.
CBoiicTBA 2JIEKTPOMArHUTHBIX BOJIH

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[TpuMeHeHHe 3IeKTPOMarHUTHBIX BOJIH B
TEXHHKE U ObITY

61

[TpuHIMIIBI paIMOCBSI3U U TEJIEBUACHHUS.
Pannonokarust. D1eKTpOMarHUTHOE
3arpsi3HEHUE OKPY KaroIeil cpeb

62

KonrponsHas padora no Teme "Konebanus
Y BOJIHBI"

63

Cgert. 3aKOH MPSIMOJIUHEIHOTO
pacIpocTpaHeHus CBeTa

64

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEIHOTO pacpoCTpaHEeHHsI CBETa

65

Otpaxenue cserta. [lnockoe 3epkaio.
Cdepuueckoe 3epkaino

66

[Ipenomiienue cBeta. AGCOMIOTHBIN U
OTHOCUTEJIBHBIN MOKAa3aTeb IPEIOMIICHUS.
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroia NOJIHOTO BHYTPEHHETO
OTpaXKeHUs

67

Pemenue 3ama4d Ha MMPUMCHCHUEC 3aKOHOB
OTpa’XCHUA U IIPCIIOMIICHUSA CBETa

68

Xop nydent B npusMe. Jlucnepcus ceera.
CnoxxHbIii cocTaB Oesoro ceta. LlBeT




JInn3bl. @OKYCHOE PacCTOSIHUE U

09 OTITHYECKAs CHJIA JINH3BI

70 [TocTpoenne n300paskeH B IMH3aX U UX
cucTeMax. YBeJIUYEHHUE JTUH3bI
Pemenue 3a1auy Ha MocTpoeHE

71 N300paKeHU, OJIy4aeMbIX C IOMOIIIBIO
TUH3

72 I'na3 kak ontuyeckas cuctema

73 Pemenue 3anau. [Ipenensr npuMeHUMOCTH
r€OMETPUYECKON ONTUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jlucniepcust cBera

76 Nurepdepennus creta

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBUSA
HAO0JII0/IEHUSI MAKCHMYMOB I MUHUMYMOB

78 Pemenue 3amay

79 [Tpumenenne uHTEpPEpEHINH

80 Judpakmus cBeTa

81 JudpakimonHas pemeérka. Y cioBue
Ha0JII0/IEHNUS TJIABHBIX MAaKCHMYMOB

82 Pemenue 3amay

83 [TorrepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus cera

84 Pemenue 3amay

85 CBeToBbI€E sIBJIEHUS B IPUPOJIE

86 O06o0061IeHre U cUCTeMaTH3alus 3HAHUN 10

Teme "Onruka"




87 KontponbHas pabota mo teme «OnTuka» 1
['paHuUIBI MPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKHI U 1
MPUHITUIT OTHOCHTEIBHOCTH

89 [ToctynaTel ciennaibHON TEOPUH 1
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOI HHTEPBA.
[Ipeo6pazosanus Jlopenna. Yciaosue

90 NPUIHHHOCTUA. OTHOCUTEIIBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeJIJICHIE BPEMEHU U
COKpAIIICHUE JITTHHBI

o1 DHeprus v UMMNYJIbC PEISITUBUCTCKOM 1
YaCTHUIIBI

92 CBsI3b MacChI C YHEPTHEH U UMITYJILCOM 1
PEISTHBUCTCKON YaCTHUIIBI. DHEPTHSI IIOKOS

93 PaBHOBecHOE TEIIOBOE M3ITyUYCHHE 1

94 3akoH cMmemenus Bruaa 1

95 I'umore3a M. [Tnanka o kBanTax. ®OTOHBI 1

96 DHeprust 1 UMITyJbc GOTOHA 1

97 dorordpdext. Onwithl A. I'. CtoneTona. 1
3akonsl pororddexra

98 YpaHeHue DitHmTeHa 1715 poTodPdeKTa. 1
"Kpachnas rpanuma" gorosrddexra

99 JNaBnenue ceera. OnbiTel I1. H. JIeGeneBa

100 BoutHOBBIE CBOMCTBA YacTHIL
Bounsl ne bpoind. /[nuHa BosHBI 1€

101 Bpoiins u pa3mepbl 00J1aCTH JTIOKATH3AIUN 1

,Z[BI/I)KyH_IeI\/'ICﬂ JaCTHILbI




102

KopnyckynsipHO-BOITHOBOH Jyain3m

103 Jludpakiys 37eKTPOHOB Ha KPHUCTAIIAX
Creuungurka u3sMepeHuid B MUKPOMHUPE.

104 CooTHouieHusI HeonpeAeIEHHOCTE!
I'eitzenbepra

105 Pemenwue rpaduyueckux 3amad

106 Pewienue pacu€THbIX 33124
Kontponbnas pabota mo temam: "OCHOBBI

107 CTO", "KopIrycKyJIIpHO-BOJIHOBOM
nyanu3m"

108 OMnBITHI IO UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnas mogens atoma Pesepdopaa

109 [Toctynarer bopa

110 Bunsl ciektpoB. CriekTp ypoBHE# SHEpruun
aToMa BOJIOpoJa

111 CrioHTaHHOE U BBIHY>KICHHOE U3TyUYeHHUE
cBeTa

112 Jlazep
Hyxnonnas moaens siapa ['eitsenGepra-

113 WBanenko. 3apsig 1 MacCOBOE YMCIIO sIpa.
M3otonsl. PamnoakTuBHOCTE
3aKoH paJiMOaKTUBHOTO pacnaga. CBolicTBa

114 MOHM3UPYIOUIETO U3nydeHus. Briusnue
PaANOAaKTUBHOCTH Ha KHUBBIE OPTaHU3MBI.
Jo3umeTpus
DHeprus CBS3U HYKIOHOB B sifipe. SnepHbie

115 cwibl. [ledekt maccer siapa. SnepHbie

peakiuu. Snepubie peaktopsl. [IpoGiemMsr




YIPaBISIEMOT0 TEPMOSIAEPHOIO CUHTE3A.
DKOJIOTUYECKHUE aCIIEKThI Pa3BUTHS 1€PHOI
SHEPreTUKU

116

MeTopl peTUCTpalMK U UCCIIEIOBAHUS
JJIEMEHTapHbIX YacTll. PyHIaMEHTAJIbHbIC
B3aUMOJECHCTBUA. baproHbI, ME30HBI 1
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-riatooHHast MOAeb aipOHOB

117

®usuka 3a npeaenamu CTaHIapTHOU
Mojaenu. TéMHas Matepust U1 TEMHAs
sHeprusi. EnuHcTBO pusnueckoil KapTHHBI
Mupa

118

OTansl Pa3BUTHA aCTPOHOMMUHU. 3HaucHHNE
ACTPOHOMUH

119

[TpruMEeHIMOCTE 3aKOHOB (PU3UKHU IS
00BSICHEHUS PUPOJIBI KOCMUYIECKUX
00BEKTOB. MeTOIbI ACTPOHOMUYECKUX
HUCCIIEIOBAHNN

120

CoBpeMeHHbIE ONTHYECKHE TEJIECKOIbI,
panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMUS

121

Bun 38é31H0T0 HeOa. Co3Be3nus, spKue
3BE3/bl, INIAHETEI, UX BUAUMOE JIBHKEHIUE

122

Comnneunas cucrema. Comaite. ComHeuHas
akTUBHOCTb. cTounuk sHeprun CoJiHLA U
3BE3M

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Juarpamma "crieKTpaibHBIN KJIacc —




CBETUMOCTB"

124

3B€3IIBI rJIaBHOM MOCIEI0BATEILHOCTH

125

Bnytpennee crpoenue 38é31. COBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spostronnu CoJtHIA U 3BE3. DTallbl )KU3HU
3BE3/]

126

Mneunsiii [IyTe — Hama ['anaktuka. Tunst
rajlakTUK. YEpHbIe OBIPBI B APaX TaJaKTUK

127

Bcenennas. Pacmimpenne Beenennoil. 3akoH
Xab66ua. Teopust bonbiioro B3peiBa.
PenukroBoe usiydeHue

128

MacmtabHas ctpyktypa Beenennoil.
Meraranaktuka

129

Hepeménnsie mpobiieMpl aCTpOHOMUHT

130

@U3NYECKUM IPAKTUKYM 110 TEME
"UcciaenoBanne MariUTHOT'O I10JIS
IIOCTOSTHHBIX MarHUTOB'" WJIH
"UccnemoBanne CBOMCTB
dbeppomaruerukoB" unu "ccnenoBanue
NENUCTBUSI MOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

OU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuiibl AMnepa” nin "HU3ydenune
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
nim "OnpeneneHne MarHUTHON MHTyKLIUU
Ha OCHOBE U3MEPEHUs CHIIbI AMriepa"

132

OU3NYECKUI TPAKTHUKYM I10 TEME
"HUccnemoBaHue sIBIEHUS




3JEKTPOMArHUTHOM MHAYKIMU'" WINA
"OnpeneneHre HHIYKIUH BUXPEBOTO
MarHuTHOro nojus"

133

Ou3nUeCcKuil MPaKTUKyM IO TEME
"UccnegoBaHue sIBIECHUS CAMOMHIYKIIMK"
win "COopKa MOJIENH 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

OU3UYECKU IPAKTUKYM 110 TEME
"M3mepenune neproa CBOOOTHBIX
KOJIeOaHUW HUTSHOTO U MPY>KUHHOTO
MasTHUKOB"

135

@U3UYECKUM IPAKTUKYM 110 TEME
"IIpeoOpazoBaHue SHEPTUU B IPY>KUHHOM
MasTHHUKE"

136

@U3HYECKUI IPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOT0 TOKa 4epes
IIOCJIEZIOBATEIBHO COEINHEHHBIE
KOHJEHCATOP, KaTyIIKy U pe3UcTop" Win
"UccnenoBanre pabOThl HCTOYHUKOB CBETA
B LIENIU [IEPEMEHHOro ToKa"

137

@U3NYECKUM IPAKTUKYM I10 TEME
"N3yueHne napaMeTpoB 3BYKOBO BOJIHBI"

138

@U3HYECKUI IPAKTUKYM 10 TEME
"N3mepeHne noka3aTesns MpeioMIICHUs
crexna" win "[loryuenue n3o0paxxeHus B
CHUCTEME M3 IIOCKOTO 3€pKajla v JINH3bI"

139

DU3NYECKUI TPAKTUKYM T10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellleCTBa (Ha mpuMepe




KUAKUX JTMH3)" win "M3mepenue
(OKYCHOTO PAacCTOSIHUS PACCEHBAIOIITNX
nuH3"

140

®Ou3HYECKUl TPAKTUKYM I10 TEME
"Habmonenne nudpakiuu, nHTephepeHIn
Y TIoJIsipu3anuu ceera'

141

@U3UYECKUI IPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3apsKEHHBIX YACTUI] B MATHUTHOM
nose)"

142

@U3UYECKUM IPAKTUKYM 110 TEME
"NU3mepenue nocrosinnon [lnanka Ha
OoCHOBe HccienoBanus Gororpdexra” wm
"HccnemoBanne 3aBUCUMOCTH CHJIBI TOKA
Yyepe3 CBETOAMO/] OT HarpsKeHus"

143

@U3UYECKUM PAKTUKYM I10 TEME
"HccnegoBaHue CIeKTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJAa U U3MEpPEHNE
noctostHHOM Punbepra"

144

@U3NYECKUM IPAKTUKYM I10 TEME
"UccnenoBanre paairoakTUBHOTO (hOHA C
KCTOJIb30BAaHUEM JO3UMETpA" WIIH
"M3ydeHne moryionieHus: 6eTa-4acTuil
amoMuHuEM"

145

OuU3NYECKUl IPAKTUKYM I10 TEME
"HaOironeHus 38€31H0ro Heba
HEBOOPY’KEHHBIM IJIa30M C UCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JIs




OTpeIeTICHUS TTOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moaylmapus U sipkue
3BE31b1" Wi "HaOroneHus B TENECKOIl
JlyHbl, IIaHET, TYMaHHOCTEH U 3BE3THBIX
CKoIIeHuI"

146

O06o001IeHNEe U CHCTEMATH3ALMS 3HAHUIA.
Posnb Gu3uku 1 acTpOHOMUHM B
DKOHOMUYECKOM, TEXHOJIOTHYECKOH,
COIMAIBHON 1 ATUYECKOH chepax
JEATEIbHOCTH YelIOBEKa

147

O06001IeHME U CUCTEMATU3ALMA 3HAHUM.
Poib 1 MecTO GU3UKHU ¥ ACTPOHOMUH B
COBPEMEHHOM Hay4YHOU KapTHHE MUPA

148

O060011IeHNEe U CUCTEMATH3AIINA 3HAHNI.
Ponb gusnueckoii Teopuu B GOpMHPOBAHUN
NpeJCTaBICHHNA 0 prU3NYecKOl KapTUHE
MHpa, MECTO (PU3NIECKON KapTHHBI MHUpa B
001IeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX PECTABICHUN O IPUPOIC

149

O06001IEeHHE U CUCTEMATU3ALMS 3HAHUMN 110
Teme "Kunemaruka"

150

O060011IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110
Teme "Kunematnka"

151

O00011IeHNE U cUCTEMATHU3AIMs 3HAHUHN 110
teme "Jlunamuka"

152

O0o00mIeHHEe U CHCTeMAaTU3aIsl 3HAHUH 110
teme "CraTnka TBepAoro tena'




153

O06001IeHNEe U CUCTEMATU3ALMS 3HAHUH 110
TeMe "3aKOHBbI COXpaHEHHsI B MEXaHUKeE"

154

O0001IEeHHE U CUCTEMATU3ALMS 3HAHUN 110
TeMe "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun"

155

O06001IeHNe U CUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TernaoBbie
MAaIIuHb"

156

O00011IeHNE U cCUCTEMATHU3aIMs 3HAHUH 110
TeMme "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3zoBbIe IEpeXOabI"

157

O00011IeHNE U cCUCTEMATHU3AIMs 3HAHUH 110
Teme "DnekTpudeckoe mnojue"

158

O06001IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110
teMe "TIoCTOSIHHBIN 3IEeKTpUUECKU TOK"

159

O0600611eHre U cUcTeMaTH3alus 3HAHUN 0
teme "Toku B pa3nu4HbIX cpeaax”

160

O06001IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110
TeMme "MaruutHoe noie"

161

PesepBHeliil ypok. O6001IeHNE U
CUCTeMaTH3alus 3HaHHUH 10 TeMe
"DneKTpoMarHuTHas UHAYKIUS"

162

PeseprubIil ypok. O60011eHIE 1
CHUCTEMATHU3AIINS 3HAHUH 10 TEME
"Mexannyeckue kojieoanus"”

163

PeseprubIil ypok. O6001eHIE 1
CUCTeMAaTH3aIHs 3HAHHH 110 TeMe
"DJIeKTpOMAarHUTHBIE KOJIeOaHus "




164

PesepBHblit ypok. O60011eH1e 1
CHCTEMaTH3alMs 3HAHUH 110 TEMe
"MexaHU4eCcKHe U JIeKTPOMArHUTHbIE
BOJIHBI"

165

PeseprubIiil ypok. O6001eHue 1

cucreMaru3aims 3Hanui mo reme "Onruka"

166

PesepBHelii ypok. O600ICHHE U
cucTeMaThu3alsg 3HaHui 1mo teMe "OCHOBBI
CTO"

167

PeseprubIil ypok. O60011eHIE 1
CUCTEMAaTHU3alMs 3HAaHUM 110 TeMe
"KopnyckynsipHO-BOJHOBOU Ayanu3Mm"

168

PeseprubIil ypok. O6001eHIE 1
cucTeMaTu3anus 3HaHui mo reMe "duzuka
atoma"

169

170

PesepBHelii ypok. O6001ICHHE U
CHCTeMaTH3alus 3HaHuit 1Mo Teme "dusnka
aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX YacTHIl"

PeseprubIil ypok. O6001eHue 1

cUcTeMaTH3allys 3HAaHUH 110 TemMe
"DnemMeHThl acTpopu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






