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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3Mke Ha YpPOBHE CpeaHero ooimero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHON MporpaMMel, TipeactaBieHHbX B DI'OC COO, a Takxke
c yuéroMm (enepanbHOoil paboyedt mporpammbl BocnuTaHuss U KoHuenmuu
npenojaBanus yueOHoro npeamera «dusmnka» B 00pa30BaTEeNIbHBIX OpraHU3aIIX
Poccuiickoit ®eneparuu, peaau3yronmx OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

[Iporpamma 1o usuke ornpeaenser o0s3arebHOE MPEAMETHOE COJEPKAHNE,
YCTaHaBJIMBAET PEKOMEHYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3JIEoB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEKIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBS3CH,
JIOTUKK y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  0O0yYaromuxcs.
[Iporpamma 1o ¢uszmke naéT MpeACTaBICHHE O IIENSIX, COACpP)KAHWUHU, OOIIen
CTpaTeTuu OOY4YEHHWsS, BOCIHTAHHWS W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMU
yuebHoro npeameta «dusrka» Ha yriyOJ€HHOM YPOBHE.

N3yuenne kypca (pusuku yriayOJEHHOTO YPOBHS IO3BOJIAET Peajnu30BaTh
3a1auu MpoPeCCUOHAILHON OpPHEHTAIIMH, HAIPABJICHO HA CO3/IaHUE YCIOBHUM IS
MPOSIBJICHHS] CBOUX MHTEIUICKTYQJIbHBIX W TBOPUYECKHX CIHOCOOHOCTEW KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAMMBI JJISI TPOJOJDKEHHUST 00pa3oBaHMs B
opraHu3anusax MOpodecCUOHATBHOTO 00pa30BaHUsl MO PA3NTUYHBIM  (PUBHUKO-
TEXHUYECKUM U MHKCHEPHBIM CIEITUATBHOCTSIM.

B nporpamme o ¢usuke onpenenstoTcs IIaHUPyeMble pe3yJIbTaThl OCBOCHUS
Kypca (U3NKH Ha YpPOBHE CpEIHEro oOmero o0pa3oBaHUs: JIUYHOCTHBHIC,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yrayonéHHoMm  ypoBHe). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM I pa3pabOTKU TpeOOBaHWI K JUYHOCTHBIM,
METalpeMETHBIM H TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOWBIINUX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus Ha yIiTyOIEHHOM
YPOBHE, SIBIIIETCS CHCTEMHO-IEATEIbHOCTHBIN TOJIXO/I.

[Tporpamma o pu3suke BKIIOYAET:

IUTAaHUPYEMBIE PE3YJIbTaThl OCBOCHHUS Kypca (PU3MKH Ha yri1yOlIEHHOM YpOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTAThI 110 TOJ[aM 00YUICHHUS;

conmepxkanue yueOHoro npeamera «Dusmka» mo rogaM 00ydeHusI.

[Iporpamma 1o ¢Qu3nMke uMeeT NPUMEPHBIM XapakTep M MOXKET OBbITh
HCIIOJIb30BaHA YYUTEISIMU (DU3HUKH JJI1 COCTaBICHUSI CBOMX PAO0OUYUX MPOTPaAMM.

[Tporpamma mo ¢u3HNKe HE CKOBBIBACT TBOPUYECCKYIO HHHUIIMATHBY YUUTEIIEH U
MPEIOCTABISACT BO3MOXKHOCTH JUISI PEATH3allid  PAa3IUYHBIX METOAMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW Ha YriayOJE€HHOM YPOBHE MPHU YCIOBHUH
COXpaHeHUs 00s3aTeNIbHON YacTH COep>KaHus Kypca.

®du3rka Kak Hayka O HaubOojee OOMMX 3aKOHAX MPHUPOIbI, BHICTyIas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY



3HaHuU 00 okpyxatouieM mupe. LIKoapHBIN Kypc PU3NKHU — cCHCTEeMOOOpa3yromuit
JUISL €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, IOCKOJIBKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBIICHWW, HW3y4aeMbIX XHUMHEH, OHMOJIOTHEH,
dbusnyeckord reorpaduerd M acTpoHoMueu. lcmonb3oBaHME W aKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHWM OINpeAeNuiio XapakTtep W OypHOE pa3BUTHE
pa3HO00pa3HbIX TEXHOJOTUM B cpepe IHEPreTUKU, TPAHCIIOPTA, OCBOEHU KOCMOCa,
MOJyYEHHUs HOBBIX MAaTEpUANOB C 3aJaHHBIMU CBOMCTBamMH. M3yueHue ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa
oOy4aronierocsi, B pOpMUpPOBAHUE YMEHHUM MPUMEHSATh HAYYHBIA METO]I TO3HAHUS
IIPU BBITIOJTHEHUH UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca (pu3MKHM Ha YPOBHE CpEIHEr0 00I1ero 00pa3oBaHus MOJI0KEH
P UAEH, KOTOPBIE MOYKHO PACCMATPUBATh KaK IPUHLUIIBI €TI0 TOCTPOCHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISIETCS JOTUYECKHU
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCeX pa3zAesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea cenepanuszayuu. B cOOTBETCTBUM C HeW MaTepuall Kypca (U3UKU
oObeAMHEH BOKpYr (Qusmyeckux teopuil. Beaymmum B Kypce sBusercs
(dbopMupOBaHKE NPEJCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanys NOpeANoiaracT MCIOJIb30BAHUE
IYMaHUTApHOTO TOTEHLHaNa (U3UYECKOW HAayKH, OCMBICIEHUE CBA3U PA3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
U SKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dbuzuku yrnmyOon€HHOTO ypOBHSA
MIPEANOJIAraeT 3HAKOMCTBO C IITMPOKUM KPYTOM TEXHHYECKUX M TEXHOJIOTUYECKHUX
IIPUJIOKEHUM M3YyYEHHBIX TEOpUMH M 3aKOHOB. Ilpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUNA U COBPEMEHHBbIE TEXHHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanusyercs IOCPEACTBOM BBEICHUSA DJIEMEHTOB
COJIEP)KaHMs, TMOCBALIEHHBIX HKOJOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHHKU M TEXHOJOTHHM, a TakXKe OOCYKIEHUs
npo6JieM palvOHAIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUIECKON O€30MacHOCTH.

OcBoeHue cofepKaHus MPOrpaMMBbl 10 (PU3MKE TOIKHO OBITH MMOCTPOCHO HA
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOTO noaxoAa. Jns ¢busuku peanuzanus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCTIOIb30BAHUN CAMOCTOSTEIBHOTO AKCTIEPUMEHTA KaK
MOCTOSTHHO JeicTByIomero (akropa ydebnoro mpormecca. s yriayOGn€HHOTO
YPOBHA — O3TO CHCTEMA CAMOCTOATENBHOIO YYEHHUYECKOTO JKCIIEPUMEHTA,
BKJIIOYAIOUIETO (DPOHTATIbHBIE YYEHUYECKHE OMBITHI MpPU H3YYECHHUH HOBOTO
MaTtepuaia, JjabopaTopHbie paboThl U pabOTHl NMpakTUKyMa. [Ipu 3TOM BO3MOXKHBI



JIBa criocoba peanu3anuu PU3NIecKoro NpakTukyMa. B mepBom cinyuyae nmpakTukym
npoBoauTcst b0 B koHie 10 u 11 kmacco, 1100 MOCiE€ MEPBOIO U BTOPOIO
MOJIYTOUHN B KaXXIOM M3 3TUX KiIaccoB. BTopoii crmoco0d — 310 mHTErpanus padbot
IPAKTUKYyMa B CHUCTEMY JIaDOpaTOPHBIX pabOT, KOTOPbIE MPOBOJATCS B MpOIECcCEe
u3ydeHus pasnena (temsl). Ilpu sToM mox paboramMu npakTUKyma MOHUMAETCS
CaMOCTOSITEIFHOE ~ HMCCIIEIOBAHME, KOTOPOE TIPOBOJUTCS MO PYKOBOJICTBY
CBEPHYTOr0, 0000IEHHOTO BHa 0€3 MOIMAaroBoi HHCTPYKITHH.

B nporpamme 1o (¢usnke cuCTeMa YYEHMUYECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpakTUKymMa MIpEeJCTaBlI€HAa €IUHBIM NepedyHeM. Buioop
TEMaTUKU JJI1 3TUX BHUJIOB YUYEHHYECKHX IMPAKTUUYECKMX PabOT OCYyILECTBISAETCS
y4acTHUKaMH 00pa30BaTEIbHOTO MPOIIECcCa UCXO0I U3 OCOOEHHOCTEH MOYPOYHOTO
IUIAHUPOBAaHUA W OCHauleHus: kaOuHeta ¢(usuku. Ilpu 3TomM oOecneumBaercs
OBJIQZICHUE OOYyYarolMMHUCA YMEHUSIMHU TPOBOJUTH IMpPSIMbIE U KOCBEHHBIE
U3MEPEHMsI, UCCIIEIOBAHMs 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH M TOCTAaHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHWE yIAENSIeTCS PEIICHUIO PACUETHBIX M KaueCTBEHHBIX 3aad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/1a4H C SIBHO 3a/1aHHOM
U HESIBHO 3aJJaHHON (PU3MUECKON MOJIENBIO, TO3BOJISIOIINE IPUMEHSITh N3yUYEHHBIE
3aKOHbl W 3aKOHOMEPHOCTH KaK U3 OJHOTO paszfesia Kypca, TaKk U HHTErpUpys
IPUMEHEHNE 3HAaHUH U3 pa3HbIX pa3niesoB. [ KadeCTBEeHHBIX 3a1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTeKaHUs (U3MUECKUX
SIBJICHUI W TIPOIIECCOB B OKPYXKAIOIIEH KU3HU, TPeOyroIre BhIOOpa (HU3nIecKoit
MOJIEJH JUIsl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ tpedboanusmu @I'OC COO k MaTepraibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro npouecca Kypc Gu3uKu yriryojJ€HHOrO ypOBHs Ha ypOBHE
cpenHero oOmero o0pa3oBaHus JOHKEH HM3y4yaThCsl B YCJIOBHSX HPEIMETHOIO
kabuHera. B kabOuHere GU3MKH JOKHO OBITH HEOOXOAUMOE J1abOpaTOpHOE
00opyTOBaHHE I BHIOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (hrU3uKe yIeHUIECKUX
OTBITOB, JJAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMA, a TAKXKE JEMOHCTPALMOHHOE
o0opyI0BaHHE.

JlemoHCcTpanimoHHoe oOopyaoBaHue GOpPMHUpPYETCST B COOTBETCTBUU C
OPUHLIKAIIOM MHHMMAJbHOW JOCTaTOYHOCTHM U  O00ECIEUYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUUN IS
UCCIIEJIOBAaHMUSI  M3yYaeMbIX SBJIEHUH U  IPOLECCOB, OMIHMPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUI.

JlabopaTopHoe 00OpymOBaHWE IJIsi YYCHUYECKHUX MPAKTUYECKUX padoT
dbopMupyeTcss B BHIE TEMAaTHUYECKUX KOMIUIEKTOB M 0OECIEUMBAECTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOywaronmxcsa. TeMaTudeckue KOMIUIEKTHI
71a00paTopHOTrO O00OpPYNOBaHUS JOJIKHBI OBITH IOCTPOEHBI HAa KOMILIEKCHOM



UCIOJIb30BaHNU aHAJOTOBBIX M LU(POBBIX MPHUOOPOB, a TaKKEe KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpUid.

OCHOBHBIMH LIETSIMU U3y4eHUs! GU3UKH B 00111eM 00pa30BaHUU SBISIOTCS:

(GopMupoBaHHE MHTEpEca U CTPEMJIEHHsS OOY4YaloIIUXCS K HaydHOMY
U3YYEHUIO TPUPOJbI, Pa3BUTUE UX HMHTEIUIEKTYalbHbIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEJCTABICHUI O HAYYHOM METOJie MO3HaHWs U (HOpMHUpPOBaAHHE
UCCJIEJOBATEIBCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

(opMuUpOBaHHE HAyYHOI'O MHUPOBO33PEHHUSI KaK pe3ysbTara U3yyeHHUs OCHOB
CTpOEHUSI MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHrUe YMEHUN OOBSICHATH SIBJICHUS C UCIIOJIb30BAHUEM (D U3NUECKUX
3HAHHMM U Hay4HbIX JI0KA3aTEJIbCTB;

(dopMupoBaHUE TPEACTABIECHUNH O ponu (U3UKK JUIsl Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TMPEACTABICHMA O  BO3MOXHBIX  cepax  Oynyuiei
npo(ecCUOHANBbHON JESTENIbHOCTH, CBA3AaHHBIX C (PU3MKOW, MOATOTOBKA K
JanbHeieMy o0y4eHHUIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3THX 1eneld o0ecrneunBaeTcs pellieHUueM CIeAyoIuX 3a1ad B
nporecce U3ydeHus Kypca GU3MKHU Ha YPOBHE CpeIHEro 001Iero o0pa3oBaHus:

IpUOOpPETEHNE CUCTEMBI 3HAHUI 00 0oO0IUX (DU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYIl0O  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI aCTPO(U3UKHY;

(dbopMupoBaHrEe YMEHUI IPUMEHSTh TEOPETUUECKUE 3HAHUS 111 OOBSICHEHUS
bu3znyecKkux SIBICHUN B NPHUPOJAE W JJIA NPHUHATHUS TNMPAKTUYECKUX PEIICHUN B
IMOBCEJIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUsI PA3IMYHbIX 33]1a4 C SIBHO 33JaHHON (PU3UYECKON
MOJIEJIbIO, 3aJlad, TMOJAPa3yMEBAIOIIUX CAMOCTOSITENIBHOE CO3AaHHE (U3UYECKOU
MOJIENIA, AJEKBATHOM YCIOBHUSM 3aJadd, B TOM YHCIE 3a/1ad WHXKEHEPHOIO
XapaKkTepa;

NOHMMaHuE (U3NYECKUX OCHOB U IPUHIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOMIYIO CPEY;

OBJIQJICHAE METOJaMU CaMOCTOSITENIBHOIO IUIAHHPOBAHUS M MPOBEICHUS
bu3nyecKux SKCIEPUMEHTOB, AaHalIM3a M HMHTEpHpeTaluu  HHQOpMAIHH,
OIPENETIEHUS JOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTATA;

CO3/J1aHHE YCJIOBMM JJI Pa3BUTHS YMEHMHM NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU EATEIBHOCTH;

pa3BuTHE UHTEpEca K cepam MpoPeCCHOHATLHON eATeIbHOCTH, CBI3aHHOU
¢ pU3UKOI.



B cootBerctBun ¢ tpeboBanusiMu DPI'OC COO yrayOn€HHBIM ypOBEHb
u3ydyeHus ydyeObHoro mpeamera «®Dusmkay Ha ypOBHE CPEAHETO OOIIETO
oOpa3oBaHMsI BBHIOMpAETCS OOYYAIOUIUMHUCS, I[UIAHUPYIOMIUMU POJOJKCHHE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIIS.

Ha msyuenne pusuku (yriyOn€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 ximacce — 170 gacoB (5 yacoB B HEJIEIIO).

[Ipennaraemspiii B mporpamMme 1o (uU3uKe IMepedyeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBIAETCS PEKOMEHIOBAaHHBIM, YYWUTEIb JI€TAeT BBHIOOP
IOPOBEJCHUS JIaDOpaTOPHBIX padOT U OMNBITOB € YYETOM WHJMBUIYaJbHBIX
O0COOEHHOCTEH 00yUYaroIIUXCsl.



COJAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayynblid MeTOA MO3HAHMS NIPUPOBI.

®duszrka — pyHIaMeHTalIbHAA HayKa o npupoje. HayuHsiii MeTo mo3HAHUS U
METO/Ibl UCCIIeIOBAHUS (PU3NUECKUX SIBJICHUM.

DKCHEepUMEHT M TeOopus B IMpoliecce IMO3HaHUs Mpupoasl. Habmonenue u
IKCMIEPUMEHT B (PU3HKE.

CrocoObl u3MepeHus (PU3NYECKUX BEJIWYMH (AaHAJIOrOBbIE M LHU(PPOBHIE
U3MEpPUTETbHBIE PUOOPHI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHudd  GU3MUECKUMX  BENUYMH  (aOCONOTHAs U
OTHOCHUTEIIbHAS).

MopenupoBanue Qpuznueckux sSBJICHUN U NPOLECCOB (MaTepuaibHas TOUKa,
a0COJIFOTHO TBEPJIOE TEJI0, UACATbHAS JKUIKOCTh, UI€aTbHbBIN ra3, TOUCUHbIN 3apsi).
['unores3a. Pu3nyecKuid 3aKOH, T'PAHULBI €r0 NPUMEHUMOCTH. PU3nyecKas Teopusl.

Pons u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomaoi, npaKmuKym.

W3mepeHnne cuiibl TOKa U HAMPSHKEHUS B LIEMH MOCTOSIHHOTO TOKA TP 110 MOIITA
aHAJIOTOBBIX M MHU(PPOBBIX H3MEPUTEIHHBIX MPHUOOPOB.

3HaKOMCTBO ¢ HU(poBOH adoparopueit mo ¢usmuke. [Ipumepsr nzmepenus
(bU3UYECKUX BEJIMYUH MPU MOMOITU KOMIBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHHS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-Bexktop MarepuanbHONW TOYKH, €r0 IPOEKIHH HA OCH CHUCTEMBI
KoopauHaT. TpaekTopus.

[lepemelniienne, CKOPOCTh (CpeIHss CKOPOCTh, MTHOBEHHAss CKOPOCTb) U
YCKOPEHHUE MaTepUaIbHOM TOYKH, UX IMPOEKIHMU HAa OCU CUCTEMBI KOOpPIMHAT.
Clio’)keHue NepeMeICHUN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABMKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPHAIBHON TOYKHU OT BPEMEHU U UX
rpadukw.

CBoOonHOe majeHue. YCcKopeHue cBOOOIHOTro majeHus. JIBuxkeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOPEHHS MaTepUATLHON TOYKHA OT BPEMEHH M UX TpaduKu.



KpuBosnmnenHoe  nBwkeHue. [[BkeHue  MaTepuanbHOM  TOYKM IO
OKPYXKHOCTH. YTJIOBas W JHMHEHHas CKOpocTh. llepmon m wactora oOparieHus.
[leHTpOoCcTpeMUTENBHOE (HOPMAIBHOE), KacaTelIbHOE (TaHI€HIMAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPHAIIbHOU TOYKH.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHYECKUE TIPOLIECCHL: CIHIOMETP,
JBUYKEHUE CHAPSI0B, [IEMHbIE, IIECTEPEHYATHIE U PEMEHHBIE IIEpeIau, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenps cuctembl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHK
JUBKEHUS.

CrocoOblI HCCIIEqOBAHUS IBHKECHUI.

WnmrocTpanust npeaenbHOro nepexoa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBMKCHUH C UCIIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnronenue ABMKEHHUS Tena, OpPOLIEHHOTO MOJA YIVIOM K TOPU30HTY U
TOPU30HTAIBHO.

HamnpaBneHue ckopocTy IpH JBUKEHUHU IO OKPYKHOCTH.

[Tpeobpa3zoBanue yriioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE NTyTeH, TPACKTOPHIL, CKOPOCTEN ABUKEHHUS OJHOTO U TOTO K€ Tella
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomol, npaKmuKym.

N3yyeHne HepaBHOMEPHOT'O JIBUJKEHHUS C LIEJIBIO ONPENEIEHUsS MIHOBEHHOU
CKOPOCTH.

M3mepeHne yCKOpEeHHs NP MPSMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUH
I10 HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JIBAYKEHUU.

N3mepeHne  ycKOopeHMss ~ CBOOOAHOro  maaeHuss  (PEKOMEHIOBAHO
UCIIOJIb30BaHue 1M(PpoBO 1a60paTopun).

N3yuyeHue nBuKeHus Tela, OpOIIeHHOT0 TOpU30HTaIbHO. [IpoBepka runoressl
O MpAMOW MPONOPUUOHAIBHON 3aBUCMMOCTH MEXAY JalbHOCTBbIO TMOJIETa W
Ha4YaJIbHOM CKOPOCTBIO TEJIA.

W3y4yeHue JBUKEHUS Teja IO OKPYKHOCTH C MOCTOSHHOM 1O MOJYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepuoa 00palieHrss KOHUYEeCKOro MasiTHUKA OT
€ro nNapameTpoB.

Tema 2. /lunamuxa.



Ilepebiii 3akoH Hprorona. MuepumansHbpie cucteMbl orcuéra. [IpuHImMn
oTHOcuTenbHOCTH ['anmmies. HemHepuuanbHble cucTeMbl OTCUETA (ONpeAesieHue,
PUMEPHI).

Macca tena. Cuna. IIpyuHiun cynepno3uuuu CHil.

Bropoi 3akoH HeroTOHA 1151 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTepUaIbHbBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHMS. OKBUBAJEHTHOCTh TI'PAaBUTALIMOHHOM U
WHEPTHON MacChl.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOAHOTO MAJCHUS OT BHICOTHI HAJl
MOBEPXHOCTBIO IUIAHETHI U OT reorpapuueckoi mMupoThl. [IBukeHne HeOECHBIX Tel
Y UX CyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckast CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymerocs c
YCKOPEHHEM.

Cuia tpenusi. Cyxoe Tpenue. Cuiia TpeHHsI CKOJIBKEHUS U CUla TPEHUS MOKOSI.
Koadduument tpenus. Cuiia COnpoTUBIEHUS MPHU IBHXKEHUH TENA B )KUJIKOCTH WA
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuia Apxumena.

TexHHUYEeCKHEe YCTPONCTBA M TEXHOJIOTMYECKUE IPOLECCHI: MOMIINIHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpayuu.

HabGnronenue qBUKEHUS T€Nl B MHEPUUAIbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHOMIT OTHOCUTEIIBHOCTH.

KaueHne IByX UWIMHAPOB WM IIAPOB pPa3sHOM MacChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECHCTBYIOIIEH NPHUIIOKEHHBIX K TETY CUJI C IPOU3BEICHUEM
Macchl TeJla Ha €r0 YCKOPEHNE B MHEPLUUAIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOZHUKAIOWUX B pE3yIbTaTe B3aUMOJAEHCTBUS TEN.

HN3mepenne mace 1o B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U MTaJICHUH.

[HeHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS OKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadopamopmsie padomol, NPaKmMuKym.

N3mepenne paBHOJAEHCTBYIONIEH CUJI MPU JIBHXKEHUHM Opycka M0 HAKJIOHHOW
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBHCHUMOCTH BPEMEHHW JIBMOXKEHHsSI Opycka M0
HAKJIOHHOW IJIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €ro MacChl.



HcenenoBanne 3aBUCMMOCTH CWII YIIPYTOCTH, BO3ZHHUKAIOIIMX B IPYKHUHE U
pe3nHOBOM 00pa3sIie, OT UX Aedopmaluu.

M3yueHne NBUKEHHSI CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, IEPEKUHYTOU 4Yepes
JErKui OJIOK.

N3mepenne kodduiimeHTa TpeHus Mo BEJIMYHUHE YTIOBOro KoddduimeHta
3aBUCHUMOCTH Frp(N).

HccnenoBanne nBMKEHHsSI OpyCKa MO HAKIOHHOW IUIOCKOCTH C IEPEMEHHBIM
K03 PULIMEHTOM TpEHHS.

N3yueHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpAOE Teno. IlocTymaTenbHOoe M BpalllaTelbHOE JIBHXKEHUE
TBEpHOro Tena. MOMEHT CWiIbl OTHOCHUTENBHO OCH BpamieHus. [liedo cuiibl.
CrnoxxeHue cuil, NPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTH Tena.

YcnoBus paBHOBECHs TBEPAOIO TEIIA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHuueckue yCTpONMCTBA M TEXHOJOTMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEINIbHBIA KPaH, PeIIETYATHIE KOHCTPYKLIHUH.

JHemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomol, npaKmuKym.

HccnenoBanne yclnoBHM pPaBHOBECHS TBEPAOrO Tea, HMMEIOUIETO0 OCh
BpAILICHUS.

KoHCTpynpoBaHue KpOHIITEMHOB U PacU€T CUJI YIIPYTOCTH.

N3ydyenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO ILIOIAb OIIOPHI.

Tema 4. 3axonvl coxpaneHusn ¢ Mexanuke.

Nmnynbc MaTepuasbHOM TOUKH, CUCTEMBI MATEpUAIBHBIX TOUeK. LleHTp mMacc
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema 0 ABMKEHUHU LIEHTPA Macc.

MMnynbe CUITbl M1 U3BMEHEHUE NUMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBU)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOUYkHW. [IpencraBiieHMe O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAIIbHBIX IMOJISX.

PaGora cunpl HA MajqoM M Ha KOHEYHOM mnepemelieHuu. ['paduueckoe
npe/icTaBlieHue paboThl CUIIBI.

MOILHOCTH CUJIBI.

Kunernueckass 3Heprusi MaTepHallbHOM TOYKH. Teopema 00 H3MEHEHUU
KMHETUYECKOW DHEPIUU MAaTepUAIIbHON TOUKHU.



[loTeHnmManbHple W HENMOTEHUMANbHbIE CwiIbl. lloTeHumanbHas >HEpPrwUs.
[TorenumanbHast SHEPTUS yOpyro nedhopMUpoBaHHON MpyKuHBL. [loTeHnuanbHas
DHEPIUs TeJIa B OJHOPOJHOM I'PaBUTALIMOHHOM MoJ€e. [loTeHnnanbpHas sHeprus Tena
B TPABUTAIIMOHHOM II0JI€ OAHOPOJHOIO Iapa (BHYTpM M BHe Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CUJI C UBMEHEHUEM MEXaHUYECKOW AHEPTUU
CUCTEMBI T€JI. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHymwn s UACAIbHOM JKUJIKOCTH Kak CJIEICTBHE 3aKOHA
COXPaHEHMS MEXaHUYECKOU DHEPTUU.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKHE MPOLIECCHI: ABUKEHHUE PAKET,
BOJAOMET, KONIEP, MPY>KUHHBIA MUCTOJIET, THPOCKOII, (PUTypHOE KaTaHUE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

HN3mepenne MOIHOCTH CHUJIBI.

M3MeHeHune 3Hepruu Tella MPU COBEPLIEHUU PaOOTHI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W MHOTEHUMAJIBHOM JYHEPruM IIpU
JEHCTBUU Ha TEJIO CWJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruM Ipu CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomoi, npaKkmuKym.

N3mepenne nMmmyibca Tesa 1o TOpMO3HOMY ITYTH.

N3mepenue cuibl TSI, CKOPOCTH MOJIETH 3IEKTPOMOOMIISI U MOLITHOCTHU CHJIBI
TATH.

CpaBHEHME N3MEHEHHS UMITYJIbCA TENA C UMITYJILCOM CHUJIBL.

HccenenoBanne coOXpaHEHUs UMITYJIbCA IPH YIIPYTOM B3aUMOJICHCTBUU.

N3mepenne KUHETUYECKON SHEPTUHU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE M3MEHEHUSI TIOTEHIIUAIBHON SHEPTUU MPYKUHBI ¢ pabOTOM CHUIIBI
TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUSI MPU JBMKEHUU Teja MO HAKIOHHON
IIJIOCKOCTH.

Pasznea 3. MouiekyasipHast pU3HKa ¥ TEPMOJIMHAMMKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKO Mmeopuu.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYIsipHO-KuHeTnyeckor Tteopun (MKT), wux
onbITHOE 000cHOBaHue. uddy3us. bpoyHoBckoe nBukeHne. XapakTep JBUKEHUS
Y B3aMMOJCHCTBUS 4YaCTHUI[ BellecTBA. MOJIEIM CTPOEHUSA Ta30B, KUAKOCTEH U
TBEPABIX TEJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl MoJiekyn (atomoB). KonunudectBo Benectsa. [loctosinHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenwus. [llkana
temmneparyp Llenscus.

Mojenb naeanbHOro ra3a B MOJEKYJAPHO-KMHETUYECKOW T€OPUU: YaCTHULIBI
ra3a JIBH>KYTCS XaOTUYECKHU U HE B3aUMOJEICTBYIOT JIPYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHenue MenpaeneeBa—Knaneiipona. AOGcomoTHas
temneparypa (mkana temneparyp KennBuna). 3akon Jlanerona. M3omnpornecch B
UJCATPHOM Ta3e¢ C TIOCTOSHHBIM KOJMYEeCTBOM BemecTBa. [ 'padudaeckoe
Mpe/ICTaBIIEHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, u300apa.

CBsi3b  MEXIQy [JaBICHUEM M  CPEIHEM  KHHETHYECKOHM  DHEprueu
MOCTYNATEIbHOTO TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ HJEaJbHOIO Ta3a (OCHOBHOE
YpaBHEHHE MOJICKYJIIPHO-KUHETUUECKOW TEOPUU UJI€AJIbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUUECKON CUCTEMBI CO CPEeAHEHN
KMHETHYECKOU SHEPTUEHN ITOCTYIIATEIBHOTO TEIJIOBOTO IBUKEHHUS €€ YaCTULL.

TexHuueckne yCTPOMCTBA M TEXHOJIOTUYECKUE IMPOILECChl: TEPMOMETP,
OapoMeTp, MoJTydYeHHe HaHOMaTEPHUAaJIOB.

Hemoncmpayuu.

Mojenu 1BUKEHUS YaCTHUI BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO ABUKCHHUS.

Juddy3us xxuIKoCcTen.

Mogaens onbita IlTepHa.

[IputsxeHne MONEKyI.

Mojenu KpuCcTaININYECKUX PEIIETOK.

HabGmonenne u uccnegoBaHue H30TPOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

HccnenoBanne mpolecca YCTAaHOBJICHUSI TEIUIOBOTO PpPAaBHOBECUS IIPHU
TEII000MEHE MEXTy ropsiueil U X0JI0JHON BOIOMH.

N3yueHne W30TEPMHUYECKOrO Tpoliecca (PEKOMEHIOBAHO UCIOIb30BaHUE
dpoBoii 1abopatopun).

N3yueHne n30XOpHOTO MpoLECca.

N3yyenue nzod6apHoro nporecca.

[IpoBepka ypaBHEHHUSI COCTOSTHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mautunbl.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBHH s
TEPMOJMHAMHYECKON CHUCTEMBI. BHENIHME U BHyTpeHHUE napameTpsl. [lapamerpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHHE HA MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoauHamuku. (CaMmonpou3BoJibHAsE — peakcarus
TEPMOJUHAMHYECKON CUCTEMBI K TETNIOBOMY PABHOBECHIO.



Mopenp wuIeanpHOTO Ta3a B TEPMOJUMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenaeneeBa—Kitaneipona m BbIpaXK€HUE I BHYTPEHHEM JHEPTUU.
VYcnoBus MPUMEHUMOCTH 3TOM MOJIENU: HU3KAsi KOHLUEHTpAIUsl YacTUL, BBICOKHE
TEeMIEPATypbl. BeipakeHue MJisi BHyTPEHHEN SHEPTHHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBazucrarnueckue U HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTta B TepMoanHaMuke. Beruncienne padboTsl o rpapuky
npoiiecca Ha PV-nuarpamme.

Teronepenaya  Kak  cnoco0  M3MEHEHUSI  BHYTpPEHHEH  SHEpruu
TEPMOAMHAMMYECKON  cuctemMbl 0e3 coBepuieHuss pabotel.  KonBekius,
TEIJIONPOBOJAHOCTD, U3ITyUYEHHUE.

KomnuectBo Ttemnorel. Tenmno€éMkocTs Tenma. YaenbHas W MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maiiepa. YjaenbHas TemioTa CropaHus
toruBa. Pacuér konuuecTBa TEIUOTHI Hpu  Temonepenade. Ilonarue 06
aauabaTHOM Ipoliecce.

[TepBblii 3ak0H TepMOAMHAMUKU. BHyTpeHHsIs sHeprusi. KoimyecTBo TemioTh
u paboTa Kak Mepbl U3MEHEHHs BHYTPEHHEW SHEPrUd TEPMOJMHAMHYECKOU
CUCTEMBI.

BTopoii 3aKOH TEpMOIMHAMUKY VISl PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKOW CHCTEMBbI MPOXOJUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAsI TeMIIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOMXKHO
nepenaTh TEIIoTy OT 0oJiee XOJIO0THOTO Tea K OoJiee HarpeToMy 0€3 KOMITCHCAINH
(Knaysuyc). HeoOpaTuMOCTh MpUPOTHBIX MTPOIIECCOB.

[Tpuniumne! aercTBUs TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. [ukn Kapho.

OKOJIOTUYECKHE aCHEKThl MCIOJIb30BAHMS TEIUIOBBIX JBHraresneil. TeroBoe
3arpsi3HEHUE OKPYKAOIIEH CpEeIbl.

TexHuueckrue yCTpOMCTBA M TEXHOJOTUYECKHE MPOLECCHI: XOJOIUIbHUK,
KOHJUIIMOHEP, NU3EJbHBIA M KapOIOpaTOpHBIM JBHUraTeiad, MnapoBas TypOHHA,
MOJIyYCHHE CBEPXHU3KUX TEeMIEepaTyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOTO HACcOCa, YTHIN3ALK OMOOPraHUYEeCKOrO TOIIMBA IS
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPIHUH.

Jemoncmpayuu.

W3menenune Temneparypbl Ipy aInadaTUYECKOM PACITUPEHUH.

Bo3nymnoe orauso.

CpaBHEHUE yIENIbHBIX TEINIOEMKOCTEN BEIIECTB.

CriocoObl N3BMEHEHHSI BHYTPEHHEH YHEPTUU.

HccnenoBanue aquabaTHOrO Mpolecca.



KomrmbroTepHbie MOAENN TEIIOBBIX ABUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, NPAKMUKYM.

N3mepenne yaenbHOU TETUIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpolecca.

N3yueHne B3aMMOCBS3U DYHEPTUM MEXKMOJICKYJSIPHOTO B3aUMOJICUCTBUS U
TEMIEPATYPbl KUTICHUS KUTKOCTEH.

Tema 3. Acpecammusie cocmosanusn eeuwecmea. Dazoevie nepexoonl.

[TapooOpa3zoBanue u koHieHcanus. Mcnapenue u kureHue. Y gelibHasi TeroTa
napooOpa3oBaHusl.

HacelllieHHble ¥ HEHachIlleHHbIe Taphl. KadecTBeHHass 3aBUCUMOCTh
MJIOTHOCTH U JIaBJICHUS HACBIILIEHHOTO MTapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTD OT
00BEMa HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT JaBJICHUS B
KUJIKOCTH.

BiaxxHocTh Bo3yxa. AOCOIIOTHAS U OTHOCUTEIIbHAS BJIAXKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopgHbie Tena. AHU30TPOIUS CBONCTB
KpuctaiuioB. IlnmaBiieHMe W KpucTamm3anusa. YJeiapHas TEIUIOTa ILUIABJICHMUS.
CyOnumarius.

Hedbopmaruu tBEpAOTO Tena. PacTsokenue u cxxatue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacimiupeHue KUAKOCTEH U TBEPABIX Tel, 0ObEMHOE U JIMHEHHOE
pacimpenre. AHTAQPMOHU3M TETUIOBBIX KOJIeOaHUI YaCcTUIl BEIIECTBA KaK MPUINHA
TEIUIOBOIO pacliMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (Pa30BBIX MMEPEXoax.

YpaBHeHUE TEIJIOBOTO OajiaHca.

[ToBepxHocTHOE HaTsKeHHE. KoahPUIMEHT MOBEPXHOCTHOTO HATSHKEHUSI.
Kanunnsipusie sBneHus. /laBieHue 1o MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opwmyna Jlannaca.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMUECKHE TMPOIECCHl:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpayuu.

TeruioBoe pacmupeHue.

CBoiiCTBa HACHIIIEHHBIX MMAPOB.

Kunenune. Kunenuve npu noHMKeHHOM JTaBJICHHUH.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanunnsipabie sBiaeHUs.

Mopaenu HEHbIOTOHOBCKOW KUJIKOCTH.



CnocoObl u3MEpEHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus M IJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner nedopmanuii.

Habmronenune Manbix aedopMariuid.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN HCTIAPEHUS KUJIKOCTEM.

W3mepeHne yaenbHOM TEIIOTHI IIaBIEHUS JIbIA.

N3yueHre CBOMCTB HACBIILIEHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JlyXa W OIEHKAa MAaccChl IMapoB B
IIOMELIEHUHU.

N3mepenue ko3 duiirieHTa TOBEPXHOCTHOTO HATSKEHUS.

N3mepenne monyisa FOHra.

HccnenoBanne 3aBUCUMOCTH Jedopmaiiuu  pe3nHoBoro oOpasma oT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. JiaekTpoauHaAMMKA.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpU3almsl Tel U €€ MNPOsABIEHUs. JJIEKTpU4YecKud 3apsa. JlBa Buaa
ANEKTPUUYECKUX 3apsAaoB. I[IpoBOAHMKH, JUAIEKTPUKKA U  TOIYNPOBOJHUKHU.
DneMeHTapHbIN ANEKTPUUYECKUH 3apsijl. 3aKOH COXPaHEHHUS AJIEKTPUUYECKOTO 3apsiaa.

B3aumoperictBue 3apsaaoB. Toueunsie 3apsapl. 3akoH Kymnona.

DiekTpudeckoe nose. Ero n1eicTBre Ha 3JEKTPUYECKUE 3apsibl.

Hampsok€aHocth  amekTtpuueckoro  mons.  [IpoOuberit  3apsin.  Jlunum
HaIpPSHKEHHOCTH 3JIEKTPUYECKOro nojst. OMHOPOIHOE 3JIEKTPUYECKOE TOJIE.

[ToTeHIHABHOCTh 3JEKTPOCTATUUECKOTO ToJisl. Pa3HOCTh MOTEHUHAIIOB U
HanpspbkeHue. [loTeHimanpHass SHeprus 3apsiaa B JJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO MOJA. CBSA3b HAPSIKEHHOCTU NOJISI U PA3HOCTH
MOTEHIUAJIOB JIJI1 AJEKTPOCTATUYECKOTO TMOoJs (Kak OJIHOPOJHOro, TakK H
HEOJHOPOHOTO).

[TpuHIMNO Cyneprno3uny AIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsga. [lome paBHOMepHO 3apstkeHHOM cdepsl. [lome
PAaBHOMEPHO 3apsKEHHOTO 1Mo o0bEéMy miapa. [lone paBHOMEPHO 3apsyKEHHOM
OeCKOHEUHON TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH ATUX TOJeH U
AKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSJIOB.

JvsnexTpuku B DJIEKTPOCTATHYECKOM  TOJIE. JupnexTpuyeckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonaencaTop. DneKkTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOpa.



[TapannensHOE coequHeHne KoHAeHcaTopoB. [locnenoBaTenbHOE coeli HEHNE
KOHJIEHCATOPOB.

DHeprust 3apsKEHHOr0 KOHIEHCATopa.

JIBr>KeHME 3apsSyKEHHOW YaCTULIBI B OJJHOPOIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuyeckre yCTpOHCTBA M TEXHOJOTMUYECKUE IPOLECCHL: JIIEKTPOCKOIL,
AIEKTPOMETpP, BJEKTPOCTATHYECKAs 3alluTa, 3a3eMJICHHUE JIJIEKTPONpPHOOpPOB,
KOHJIEHCATOpHI, reHepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpONUCTBO U IPUHILIMUII IEMCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE TT0JIE 3aPSIKEHHBIX [IAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpoBOAHUKH B IIEKTPUUECKOM MOJIE.

DIIEKTPOCTaTUYECKAs 3aIUTA.

Y CTpONCTBO 1 IEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcAaropa OT  IUIOIIAIu
MJIACTUH, PACCTOSHUS MEXIY HUMH U TUDJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3IeKTPUUECKOTO MOJIS 3apSKEHHOTO KOHJEHCaTopa.

3apsiiKa U pa3psjika KOHJIEHCATopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKmuKym.

OreHka cujl B3auMOCHCTBUS 3apsS>KEHHBIX TEI.

HabGmronenue npeBpaiiieHus SHEPTUN 3apsDKEHHOTO KOHJIGHCATOpa B YHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3yueHne npoTekaHus TOKa B LEMHU, COAEPIKAIIECH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIMAJIOB (HampsHKEHUs ) npu
MOCJIEIOBATEILHOM COEAMHEHUHN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHAECHCATOPA Ye€pPeE3 PE3UCTOP.

Tema 2. ITocmosanuwlii 31eKmpudecKuii mok.

Cuna Toka. ITocTOSTHHBIN TOK.

VYcnoBusi CyneCTBOBAHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTrO ToKa. McTounuku
toka. Hanpsokenne U u DJ1C é&.

3akon Oma [iJ1s1 y4acTKa LenH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3ABUCUMOCTh COIPOTUBIICHUSI OTHOPOJHOTO
MIPOBOJHUKA OT €ro JUIMHbl M IUIOWAAY IIONEPEYHOIO CEUYECHHUS. Y IEJIbHOE
CONPOTHUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, NApAIIEIBHOE, CMEIIAHHOE COEIMHEHHE MPOBOJHUKOB.
Pacuét pa3BeTBn€HHBIX nekTprueckux nemnei. [Ipasuna Kupxroda.

Pa6ora snekrpuueckoro Toka. 3akoH [xoyna—Jlenma.



MOIIHOCTD 3JIEKTPUYECKOrO0 TOKa. TeroBas MOIIHOCTb, BBIAENIsAE€Mas Ha
pe3ucrTope.

OJ1C 1 BHyTpeHHEE CONPOTUBJICHUE UCTOUHHMKA TOKA. 3aKoH OMa Jj1st MOJIHOM
(3aMKHYTOM) SJEKTpUYecKOr 1enu. MOIIHOCT, HUCTOYHMKA ToKa. Koporkoe
3aMbIKaHHE.

KonaeHcaTop B 1ienu NOCTOSIHHOTO TOKA.

TexHuyeckrue yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CUETUUK PJICKTPUUECCKON SJHEPTHH.

Jemoncmpayuu.

W3mepeHne cuibl TOKa U HallPsHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT HAIpSDKEHUS U1l PE3UCTOPA,
JaMIIbl HAKaJIMBaHUS U CBETOAMOAA.

3aBUCHUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUIOIIAM MONEPEYHOI0 CEYEHUS U MaTepHaIa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBIIEHUS MPU TOCTOSIHHOM
HaATPSHKEHUH.

[Ipssmoe nzmepenne DJ]C. KopoTkoe 3aMbIKaHUE rajJbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

CriocoObI coetnHeHnsT NICTOYHUKOB Toka, DJ[C Garapei.

HccnenoBanne pa3HOCTH NOTEHIIMAIOB MEX/1Y MOJOCAMH HCTOYHUKA TOKA OT
CWJIbI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmuxKym.

HccnenoBanyue CMEIaHHOTO COEIMHEHU ST PE3UCTOPOB.

N3MmepeHne yaelbHOrO CONPOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKa OT HANpPsDKEHUS IS JIAMITbI
HaKaJIMBAHMUSL.

YBenuueHue npeneia u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTUBIIEHNS NCTOYHHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raabBaHMUYECKOro AJIEMEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEX/1Y MOJOCAMH UCTOYHUKA TOKA OT
CHJIBI TOKA B IIETIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOITHOCTA MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu ¢ paznuunsix cpeoax.

OnekTpuyeckas MOPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAIOB OT
TemMiiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MyUYKOB.



[TonynpoBOTHUKHY. CoOCTBeHHass ¥W  TPUMECHAs  TPOBOJUMOCTH
noxynpoBogHUKoOB. CBolicTBa P—N-niepexona. [lomynpoBoIHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIMTAX. ODJIEKTPOJIUTUYECKAs IUCCOLMAIUS.
DnekTpoiau3. 3akonsl apajes I ANEKTPOIIN3a.

DJNeKTpU4ecKuid TOK B ra3zax. (CaMOCTOATENbHBIA M HECaMOCTOSATENbHbBIN
paspsan. Paznuunslie THIBI camoCTOATENBHOTO paspsaa. Monnus. [lnasma.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: Ta30pa3psiIHbIe
JaMIIbl, 3JIEKTPOHHO-JIyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: AHO/I,
TpaH3UcTOp, (HOTOINOM, CBETOJINO/, TAIbBAHUKA, PAPUHUPOBAHKUE MEJIU, BbITLIABKA
ATIOMHUHUS, DIIEKTPOHHASI MUKPOCKOIIUS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TeMIEPaTypPHhI.

[IpoBOIUMOCTE 3JIEKTPOJIUTOB.

3akoHbI 3ekTpoiinza Papajes.

HckpoBoii pa3psia U MPOBOJAMMOCTD BO3yXa.

CpaBHeHHE MPOBOAMMOCTH METAJIJIOB U TIOJIYITPOBOTHUKOB.

OIHOCTOPOHHSISI IPOBOJIUMOCTH IMO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.

HaGmronenne amekTpoiimsa.

N3mepenne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCUMOCTH  CONPOTUBIIEHUST  TEPMOPE3UCTOpAa  OT
TeMIEepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOJA.

Du3nyecKnil NPaAKTUKYM.

Cnioco0Os1 n3mMepeHus (U3NIECKUX BEJIMUMH C UCTI0JIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB W KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIFOTHBIC U OTHOCUTENIHHBIC TTOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITHYUH.
OneHka rpa”ui] MOrpeHOCTEM.

[IpoBeeHME  KOCBEHHBIX M3MEPEHUM, MCCIECHOBAHUNA  3aBUCUMOCTEM
bu3nYeCKNX BEJIWYWH, MPOBEpPKa MPEIJIOKEHHBIX THUMNOTE3 (BBIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEeHWYEeCKHH  DKCIIEPUMEHT,
nabopaTopHbIe paOOTHI, TPAKTUKYMY).

MesknpeaMeTHbIe CBS3U.

N3yuenue kypca ¢puzuku yriay0oiaéHHoro ypoBHs B 10 kiacce ocyiecTBisieTcs
C Y4ETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3€d C KypcaMH MAaTEMaTUKH,
Ounonoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Mesrcnpeomemmnbie noHAMUS, C6A3AHHDBIE C UZYUECHUEM MEM 0008 HAYYHO20
no3HaHuA: SIBICHWE, Hay4YHBIA (DakT, rumoresa, (uU3MYecKas BETUYMHA, 3aKOH,



TEOpHsl, HAOMIOJAEHUE, SKCHEPUMEHT, MOJAEIMPOBAHUE, MOJEIb, H3MEPEHUE,
MOTPEIIHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I poBas 1abopaTopusl.

Mamemamuxka: penieHUE CUCTEMbl ypaBHEHUW. JIuHeWHas (QyHKUMS,
napaboia, runepOosa, ux rpauku u cBoiicTBa. TpUroHoMeTpudeckue QpyHKIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl ¥ MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW mpupoae, auddysusi, ocMoc,
TEIUIOOOMEH JKUBBIX OPIaHM3MOB, TEIJIOBOE 3arpsi3HEHUE OKPY’KAIOLIEH Cpenbl,
yTUiau3aluus OHOOPraHMYECKOro TOIIMBA JJIi  BBIPAaOOTKH «TEIUIOBOW» U
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHNUE U KallWLISIPHBIE SBJIICHUS B IPUPOJIE,
AIEKTPUUECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHNUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, IMOJIyYeHHME HAHOMATEpUaJOB, TEIJIOBBIE CBOKCTBA
TBEPABIX TEJ, KUAKOCTEN U ra3oB, KUIKAE KPUCTAUIBI, JJIEKTPUUECKHE CBOWCTBA
METaJIOB,  DJIEKTPOJIMTHYECKAass  JUCCOLMAanusl, TrajbBaHUWKA, JJIEKTPOHHAS
MUKPOCKOIHS.

TI'eozpagpua: BnaxxHOCTh BO3AYXa, BETPbI, 0apOMETP, TEPMOMET.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C HCIIOJIb30BAHUEM MEXAaHU3MOB,
Y4€T CyXOro M JKHJIKOIO TpPEHHS B TEXHUKE, CTAaTHYECKUE KOHCTPYKLIHH
(KpOHIUTEHH, peméTyaTble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXpaHEHUs
MEXaHUKU B TEXHUKE (TMPOCKOI, BOJOMET U JAPYTUE), JIBUTaTeIb BHYTPEHHEIrO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IOJIYYEHUS] COBPEMEHHBIX MAaTEpHAIIOB, B TOM YHUCJIE HAHOMAaTEpHUANIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTpONpUOOpOB,
ra3zopaspsiiHbIE JIAMIIbl, TOJYIPOBOAHUKOBBIE MPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHAMMKA.

Tema 4. Maznummnoe none.

BzanmopaencTBHE TOCTOSHHBIX MArHUTOB M TMPOBOJHUKOB C TOKOM.
MarauTtHoe mone. BexkTtop MarHUTHOM WHAYKIUU. [IpuUHIMII Cyneprno3uuuu
MAarHUTHBIX NOJIEW. JINHUY MarHUTHOW UHIYKLIHH.

MaruutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenna, e€ HampaBjieHUE U MOAYJIb. JIBU)KEHUE 3apsSy)KEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM Iojie. PaGota cuibl JlopeHiia.

MarnautHOe nosie B BemectBe. DeppoOMarHeTUKH, napa- U JMaMarHeTUKH.



TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: MNPHUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AIIEKTPOMAarHUTOB, TeCTep-MyJIbTUMETP,
3NIEKTpOIBUTATEND SIKOOH, YCKOPUTEIH 3I€MEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna  nuHWMEA  WHAYKOAM ~ MArHUTHOTO  MOJiA  TOJIOCOBOTO M
MOJIKOBOOOPA3HOrO MOCTOSTHHBIX MarHUTOB.

KapTuHa aMHUil MarHUTHOM MHAYKIMH MOJIS JJIMHHOTO MPSIMOTO IIPOBOJHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MPOBOJAHUKA, KATYIIKU C TOKOM.

B3anmoneiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JerictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

Habnrogenue 1BUKEHHS ITy4YKa 3JIEKTPOHOB B MAarHUTHOM I1OJIE.

[TpunHIMn JEUCTBUS DJIEKTPOU3MEPUTEIIEHOTO npubdopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomaoi, npaKmuKym.

HccnenoBanre MAarHUTHOTO TOJISE TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB EppOMArHeTHKOB.

HccnenoBanne 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

W3yyeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOW MHIYKIIMU HA OCHOBE U3MEPEHMSI CUIIbI AMIiepa.

Tema 5. dnexkmpomacnumnan UHOYKYUA.

SIBiieHME 3NEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOpa MarHUTHOM
uaaykuuu. OJC mHAaykuuu. 3aKoH 3JIEKTPOMArHUTHOM uHAykuun Dapanes.
Buxpesoe anekrpuyeckoe nosie. Toxku Dyko.

OJC uHOyKUMH B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MarHUTHOM
noJIe.

[IpaBuiio Jlenna.

WunyktuBHOCTh. Karylika WHAYKTUBHOCTH B IEMU IOCTOSHHOTO TOKA.
SBnenne camonnaykuuu. 3JIC caMOMHIyKIIUY.

DHeprusi MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHHUYeCcKHe YCTPOMCTBA M TEXHOJOTMYECKHE MIPOLECChl: WHIYKIHOHHAs
1I€4Yb, COJICHOU], 3aIlUTa OT AJEKTPU3ALNU TEJ IPU JIBH)KEHUU B MATHUTHOM I10JIE
3emuu.

Hemoncmpayuu.

Habnronenue siBneHus 31€KTpOMarHuTHOM HHIYKLUH.

Uccnenoanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TageHue MarauTa B aTFOMHHUEBOM (MEIHOI) TpyOe.

SIBNeHre CAaMOUHAYKIUU.

HccnenoBanne 3aBucumoctd IJIC caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIN.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, PAKMUKYM.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW UHTYKIIUH.

OnpeneneHne HAYKIUA BUXPEBOTO MAarHUTHOIO TOJISI.

HccnenoBanue sIBIEHUS CAMOMHAYKIUU.

COopka MoJIenn 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszneun S. KosieOanust v BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

Konebarenbhas cucrema. CBOOOAHBIC KOJICOAHMS.

["apmonunyeckue konebanus. KnHemarnueckoe M JUHAMUYECKOE OIHMCAHHE.
DHEpPreTUYeCcKoe OMHUCAHKME (3aKOH COXPAHEHHsI MEXaHUYECKOW 3Hepruu). BeiBon
JMHAMHYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIEOAHUM M3 UX IHEPreTUUYECKOrO U
KMHEMaTUY€CKOTO OTTUCAHUSI.

Amrutyna u ¢asza kojebanuii. CBsi3b aMIUTUTYIbI KOJIEOAHUN HCXOITHOMU
BEJTUYMHBI C aMIUTUTY/IaMU KOJICOaHH €€ CKOPOCTH B YCKOPEHHUSI.

[lepuon m yacrtora koneOanuit. [lepuon manbix CBOOOJHBIX KOJIEOAHUMH
MaTeMaTH4ecKoro masiTHuka. llepuoa cBOOOJIHBIX KOJIEOAHUI TPY>KUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatonux Konebanusx. BoiHyxneHnbie konebanus. Pesonanc.
Pe3onancHas kpuBas. BimmsHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHu4yeckre yCTpPOUCTBA U TEXHOJOTUUECKHE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

Jemoncmpayuu.

3anuch K0s1e0aTeIbHOro ABIKEHUS.

HabGnronenne He3aBUCMMOCTH MEepUoAa MaJbIX KojeOaHuil rpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanne 3aTyxaromux KoJie0aHUH U 3aBUCHMOCTH MTEPHOJIa CBOOOTHBIX
KOJIEOaHUIT OT COMPOTUBIICHHUS.

HccnenoBanue koyieOaHUM Tpy3a HAa MACCHUBHOW TMPYKHUHE C UEJBIO
dbopmupoBaHus MPEACTABICHUHN 00 UACAIbHON MOIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs SHEPTUH MPU KOJEOAHMIX TPy3a Ha MPYKUHE.

HccnenoBanne BbIHYXICHHBIX KOJIEOAHU.

Habmonenue pezonaunca.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomaoi, npaKkmuxKym.



W3mepenne mnepuoga CBOOOJHBIX KOJEOAHUMH HUTSHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS Tela B X0€ K0JIeOaHUI Ha YIIPYroM IOJIBECE.

N3yyeHne NIBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUU B MIPY>KUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMIUTUTYAbI 3aTYXAIOIINX KOJECOaHUIA.

HccnenoBanre BEIHYKICHHBIX KOJIEOAHUM.

Tema 2. Inekmpomaznummnsie Koiedanus.

Konebarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B
ujcabHOM KoJiebaTenbHOM KOHType. @opmyna Tomcona. CBsi3b aMIUIUTYbI
3apsa KOHAEHcaTopa C aMIUIUTYAOM CUJIbl TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATIBHOM K0J1€0aTeIbHOM KOHTYPE.

3aTtyxaronime AIEKTPOMArHUTHBIE KoJIeOaHwUsI. BrinyX1eHHbIE
AJIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbli TOK. MOIIHOCTP NIEPEMEHHOrO TOKAa. AMIUIMTYIHOE U
JNEUCTBYIOIEE 3HAUCHHE CWJIBI TOKAa W HANpsHKEHUS MpU Pa3audyHON (opme
3aBUCUMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJlabHbId TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHJYKTUBHOCTH B LIETIM CUHYCOWJAJIBHOTO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Uneanbusiii  Tpancopmatop. IlponsBoacTBo, mnepenaya U moTpediieHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PUCKH IIpU MPOU3BOJACTBE 3JeKTposHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

TexHuuecknue ycTpoicTBa M TEXHOJOTMYECKUE MPOIECCHI: SIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpOoIepe 1ay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMSI.

3aBUCUMOCTh 4aCTOThI CBOOOIHBIX KOJICOAHUIN OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumorpaMMbl 3JIEKTPOMArHUTHBIX KOJIEOaHMA.

['ereparop He3aTyxaroUUX JEKTPOMATHUTHBIX KOJICOaHUH.

Mojienb 3JIEKTPOMAarHuTHOTO TEHEPATOPA.

BriHyX/1eHHbIE CHHYCOUIAIbHBIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENU MEPEMEHHOTO
TOKaA.

Pe3sonanc mnpu mocnenoBaTeIbHOM COEIWHEHHWH PE3UCTOpA, KaTYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

YcTpoiicTBO M MIPUHIIUM IEUCTBUS TpaHcpopmaTopa.



Monenes TMHUN 3IEKTPOIIepEIayn.

Yuenuueckuit sxcnepumenm, nadopamopuvie padbomoi, npaKmuKym.

Nzyuenue tpancdopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA YEPE3 MOCIEIOBATEIBHO COEAUHEHHBIE
KOHJICHCATOp, KaTyLIKY U PE3UCTOP.

HabnrogeHue 31eKTpOMarHuTHOTO Pe30HaHca.

HccnenoBanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 60IHBL.

MexaHnueckue BOJIHBI, YCJIOBUA HX pacnpoctpaneHus. llomepeuHeslie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pacnpoCTpaHEHHsT W JUIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTPAXEHHE, NPEIIOMJICHHE, MHTEPPEPEHLUS U
U pakius.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIBI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalysi BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoMicTBa  JJIEKTPOMAarHUTHBIX  BOJH:  OTPaXEHHUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHius u Judpaxius.

[IIxana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHeHHe 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIUOCBSI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYKAOIIEH CPEbI.

TexHuyeckue yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OOpazoBaHue U pacIpOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

Koneobiromeecs Te€10 Kak MCTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HabGmronenune oTpakeHus ¥ MPeJIoMIICHNS MEXaHUYECKUX BOJIH.

Hab6monenune narepdepeHny u AMPppakiuu MEXaHUM4eCKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIPUMEHEHUE.

HabGntogenue cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJIOH U
4acTOTOM KoJie0aHuH.

HccenenoBanne CBOWCTB 2JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPEIIOMIICHUE,
noJsipu3anys, Tudpaxkuus, HHTepPepeHus.

Oo6napyxeHne HHPPAKPACHOTO U YIHTPA(PHOIECTOBOTO H3TYUCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPAKMUKyMm.



N3yueHnne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacipoCcTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMONMHEWHOE pacpOCTpaHEHUE CBETa B OAHOPOAHOU cpene. Jlyu cera.
To4eyHbIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHUs: cBeta. IlocTpoeHune n3o0pakeHuil B
miockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. OTHOCUTEIIbHBIN MTOKa3aTelb IpesoMileHUs. [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JVIMH BOJIH IIPU IIEPEX0I€ MOHOXPOMATUYECKOI'O CBETA YEpe3
IPAHUILY pa3/eiia IBYX ONTHYECKHUX CPE.

Xox nyueit B mpusme. lucnepcust cBera. CioxXHbId cOCTaB OENOro CBETA.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenaenbHblil yroa MmojJiHOro BHYTPEHHETO
OTpPaKECHUS.

Cobuparomiue 1 paccenBarouue IMH3bIl. ToHkas 1uH3a. POKYCHOE pacCTOSTHUE
Y ONTHUYECKAs] CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOU
cpepuyeckoil JMH3BI OT €€ TEeOMETPUM M OTHOCHTEIBHOTO IOKa3aTels
IIPEJIOMJICHHS.

@opmysa TOHKOM JIMH3BL. Y BEIMUYECHUE, 1aBAEMOE JTUH30M.

Xon Jiy4ya, MPOLIEAUIErO JUH3Y IOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300pakeHUNM TOUKM U OTpe3ka NpsIMOM B
COOMPAIOIIMX U PACCEHBAIOIIMX JIMH3AX U UX CUCTEMaX.

Ontuueckue npubopsl. Paszpemaromast cnocodHocTs. ['1a3 kak ontuyeckas
cUCTEMA.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMIOACHHS MAaKCUMyMOB M MHMHHUMYMOB B HUHTep(EpeHIIMOHHOU
KapTHHE OT JBYX KOTE€PEHTHBIX MCTOYHHMKOB. IIpumepsl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakusa cBera. JudpakuvoHHas peni€rtka. YciaoBue HaOIOACHUS
[JIABHBIX ~MAaKCMMyMOB IIpM  [AJEHUA MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOMCTBAa M TEXHOJOTHYECKUE TMPOLECCHl: OYKH, JyIa,
NEPUCKOII, (oToammapar, MUKPOCKOI, MPOEKIMOHHBIA ammapaT, MPOCBETICHHE
OINTUKHU, BOJIOKOHHASI ONITHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHHUSI CBETA.



HccnenoBanue nmpeaoMIICHUS CBETA.

Habnronenue nojiHOro BHYTPEHHETO OTpaskeHusl. Moiesib CBETOBOIA.

HccnenoBanne Xo0Ja CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONAPAILICIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKONa.

Hab6nronenue natepdepennnu cBera.

Habmronenue 1iBETOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yuenne nuppakiiMOHHON PEIIETKH.

HaGnronenne nudppakiiiOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

HaGnronenue nonsipusanuu cBera.

[IpuMeHeHue NoJISIpOUI0B ISl U3YUEHUS MEXAHUUECKUX HAIPSKECHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, NPAKMUKYM.

N3Mepenue rnokasarens MpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOrO pacCTOsiHMS OT BemecTBa (Ha
pUMeEpE KUJIKHUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHHS paCCEUBAIOIINX JTHH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia U JIUH3HI.

[TonyueHnue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenne nudpakium, uaTepdepeHIIny 1 MOoJIsIpU3alii CBETA.

N3yueHne noyspusanuu CBeTa, OTPAXKEHHOTO OT MTOBEPXHOCTH JAUIIICKTPHUKA.

N3yuenne naTepdEpeHIIUN JIA3EPHOTO U3TYUYCHUS Ha JABYX IIEIISX.

HaGmronenue nucnepcum.

HabGmronenne u uccnegoBanue nu(pakIiimOHHOTO CIIEKTpa.

N3Mepenune NimHbl CBETOBOW BOJIHBI.

[TonyueHue criekTpa U3JIy4eHHUs CBETOAUOJA MPHU MOMOIIM JU(PaKIIMOHHON
PEIIETKMU.

Paznen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH.

['panuLIBI NPUMEHNMOCTH KIIACCUYECKOW MeXaHUKHU. [locTynaTel crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpaHCcTBeHHO-BpeMeHHON  uHTepBall. IIpeoOpazoBanus Jlopenua.
VYcnoBue npuunHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPrUEH U UMITYJILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPrus
MTOKOS.



TexHuyeckue yCTpOHMCTBA U TEXHOJOTUYECKUE MPOILIECChl: CITYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3apPS>KEHHBIX YaCTHIL.

Y4yeHn4eCcKuil HIKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue HMMIYyJIbCa M SHEPIMM  PEJSTUBUCTCKUX  dYacTuil (10
dboTorpadgusiM TPEKOB 3apSKEHHBIX YACTHI] B MATHUTHOM T10JIE).

Paznen 7. KantoBas gusuka.

Tema 1. KopnycKynapHno-601H06011 Oyaiusm.

PaBHOBecHOE TeIIOBOE M3IIydeHHE (M3IIy4eHHE a0CONIOTHO YEPHOrO Tena).
3akoH cMmeuienus Buna. ['unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPTrUsl U UMITYJILC (HOTOHA.

®dotorpdekt. Onbitel A. I'. CroneroBa. 3akonsl Gotodrddekra. YpaBHEHHE
OutHmreitHa 11 potodaddexra. «KpacHas rpanuna» dhorodddexra.

JlaBnenue cBeta (B YacCTHOCTH, JaBJEHHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0 M a0COJIOTHO OTpaKarollylo MoBepxHocTh). Ombitel I1. H.
Jlebenena.

BomHoBbIe cBoMcTBA yacTull. Bonnsl ne bponns. [lnvaa BonHel ae bponisa u
pasMepbl 00JacTH JIOKaJNM3alMKM JABMKyUledcss vactuisl. KopryckynspHo-
BOJTHOBOM Jyanu3Mm. [{udpakims 3eKTpOHOB Ha KpUCTaUIax.

Crnenuduka n3mepennii B Mukpomupe. COOTHOIIEHUS HEOMPEnenEHHOCTEH
['eitzenOepra.

TexHuueckne yCTpPOWCTBA MU TEXHOJIOTMYECKUE IIPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (OTONATYMK, TYHHENBHBIA MHKPOCKOI, COJHEYHas OaTapes,
CBETOIHO/.

Hemoncmpayuu.

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekra.

HccnenoBanne  3aBUCUMOCTH  CONPOTHBIICHHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTHU.

CBeToaunon.

Conneunas Gartapes.

Yuenuueckuit skcnepumenm, nadopamoprsie padomol, NPaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne noctostHHoM [1nanka Ha ocHOBe nccnenoBanus Gorodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAMO/ OT HAIIPSKECHMUS.

Tema 2. @usuka amoma.

OneITEl MO MCCIENOBAHHMIO CTpOeHUs atoma. [lnaHerapHas Mozienb aroma
Pezepdopna.

[Toctynatel bopa. 3ny4yenue u noriomeHne (pOTOHOB MPHU MEPEXO/IE aTOMa C
OJIHOTO YPOBHS SHEPTUU Ha APYTOil.



Bunpl ciektpoB. CriekTp ypOBHEHN 3HEPrUU aToMa BOJIOPOIa.

CrnoHTaHHOE U BBIHYKJICHHOE M3JIy4deHue cBeTa. Jlazep.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CHEKTPaTbHBIN
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMITbIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

Habnronenue mMHeyaThIX CIIEKTPOB.

YCTpONCTBO U IEMCTBUE CYETUNKA MOHU3UPYIOIIUX YACTHII.

OrnpeneneHue JJIMHBI BOJIHBI JTA3€PHOTO U3IIYUYEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPAKMUKYM.

HaGmroieHue InHeM4aToro crekTpa.

HccenenoBanne CreKTpa pa3peEeHHOr0 aTOMapHOro BOJIOPOJA M U3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u 31EMEHMAPHBLIX YACMUY,.

Hyxionnass mozaens sinpa I'eiizenOepra—Banenko. 3apsa snapa. MaccoBoe
yuciio saapa. 3otomnsl.

PanunoaktuBHOCTE. Anb(da-pacnan. DJIEKTPOHHBII W MO3UTPOHHBIN OeTa-
pacnaa. ['amma-n3nydeHue.

3aKkOH pPaJAMOAKTUBHOrO pacnaaa. PanvoakTUBHBIE H30TOIBI B MPHUPOJE.
CBOIICTBa MOHU3UPYIOLIETO H3Iy4YeHHUs. BiusHHE paguOaKTUBHOCTH HA YKUBBIC
opranu3Mbl. EcrectBeHHbil poH uznmydenus. [Jozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt macchl spa.

Anepubie peakiuu. Jlenenne u cunTes snep. Anepusie peaktopsl. [IpoOaemsr
YIOPABJIIEMOTO TEPMOSAEPHOIO CHHTE3a. OKOJOTMYECKHE aCIEKThl Pa3BUTHS
AIEPHOU YHEPIETUKHU.

Mertozasl perucTpauuy U UCCIEIOBAHMS JIEMEHTAPHBIX YACTHL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapvOHBI, ME30HBI M JIENTOHBI.
[IpencraBnenne o CrangapTHON Mozaenn. KBapK-TJIFOOHHAsI MOJENb aIpOHOB.

®usuka 3a npeaenamu CrangapTHoW Mojaenu. TE€mHas MaTepus U TEMHAs
DHEPIUsl.

EnuncTBO prznyeckoit KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKUE MPOLECCHI: JO3UMETpP, KaMepa
Buiibcona, siiepHbIiA peakTop, TEPMOSIEPHBII pEakTop, aTOMHAst 00MOa, MArHUTHO -
pe3oHaHcHas Tomorpadusi.

Yuenuueckuit skcnepumenm, nadopamoprsie padomol, NPaKmMuKym.

HccnenoBanue TpekoB 4yacTHIL (10 TOTOBBIM (hoTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C HCTIOIH30BAHUEM JO3UMETPA.

N3ydeHue noriomieHus 6eTa-uyacTll aTlOMUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMNHM U ACTPOPU3UKH.



Otanbl pa3BUTHs acTpoHoMuu. [IpukiiaqHoe U MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMHuH. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUISI OOBSICHEHHS TPUPOIBI
KOCMHUYECKHX 00BEKTOB.

Mertoapl acTpOHOMHYECKHUX ucciieqoBaHnil. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJIMOTEIECKOIbI, BHEATMOC(EpHAsE aCTPOHOMHUSI.

Bupn 3Bé3gHoro neba. CosBe3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUJUMOE
JIBUKCHHE.

ConHeynas cucrema.

Connue. ConmHeuHas akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3I.

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKU. /lnarpamma «CreKTpaIbHbIA KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW ITOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpeHHEe CTpoeHue
3B&3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Boironuu ConHua u
3BE3/. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ['amaktuka. [lonoxenune n nBukenue ColiHIIA B
INanaxktuke. Tunel rasakTuk. PaguoranakTukyu U KkBasapbl. YEpHbBIE IBIPBI B sAApax
rajakTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa606ma. Pazberanue rajgakTuk.
Teopusa bonpmioro B3peiBa. PenukToBOE M3ydeHUE.

MacirabHas ctpykrypa Beenennoil. MetaraiakTuka.

Hepeménupie mpo0ieMbl aCTPOHOMUH.

Yuenuuecxkue naonwoenus.

HabGmronenus 3B€3qHOr0 HebGa HEBOOPYKEHHBIM TJIa30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUITIOKEHUN JIJIST OTPEIEICHHS TIOJIOKEHHSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO03Be31usi CEBEpHOro MONYLIApHUS U SIPKUE
3BE3ILI.

Habmionenuss B Tenmeckon JIyHbl, IulaHeT, TyMaHHOCTEM M 3BE3IHBIX
CKOIUICHUU.

Du3nYecKni NPaKTUKYM.

CrniocoObl u3MepeHus PU3NYECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WU3MEPUTEIBHBIX MPUOOPOB W KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIIOTHBIC U OTHOCUTENIHHBIC TTOTPEITHOCTH U3MEpPEHUN (hU3UYECKUX BEIIUYUH.
OneHka rpa”ui] MOrpeHOCTEM.

[IpoBeieHME  KOCBEHHBIX U3MEPEHUM, MCCIECHOBAHUNA  3aBUCUMOCTEN
bu3MUecKuX BEJIMYMH, MPOBEpPKa MPEJI0KEHHBIX TUIMOTE3 (BBIOOp M3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paslellax «YUYCHUYECKHH  DKCIEPUMEHT,
1abopaTopHbIE padOThI, MPAKTUKYM).

O0o01ar01Iee IOBTOPEHME.



O0o00uIeHNEe U cUCTEMAaTU3alMsl COJIEp KaHUsl pa3lenoB Kypca «MexaHHuKay,
«MonekynsipHas pU3UKa U TEPMOIUHAMUKAY, « DIEKTpoIuHAMUKay, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEIUAJIBHOW TEOPUHU OTHOCHUTEIBHOCTH», «KBaHTOBadA
busnkay, « JIEMEHThI ACTPOHOMHH U aCTPOPUIUKI.

Pons ¢usuku M acTpoHOMUUM B IKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(hepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHMHM B COBPEMEHHOM HAy4YHOW KapTUHE MMpPA, 3HAYEHUE OIMCATEIIBHOW,
CUCTEMATH3UPYIOLIEeH,  OOBSICHUTEIRHOH W  NIPOTHOCTHYECKOM  (PyHKIUH
bu3nuecKkoil Teopuu, poiib HU3NUECKON TEOpUU B (POPMUPOBAHUM MTPEACTABICHUN
0 (u3NYECKON KapTUHE MHpA, MECTO (HM3UUECKOM KapTHUHBI MHUpaA B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEJICTABIECHUI O MPUPO/IE.

Me:xnpeaMeTHble CBA3M.

N3yuenue kypca pusnku yriayosn€HHoro ypoBHs B 11 kinacce ocyuiecTBisercs
C Yy4€TOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMHM MaTEMaTUKH,
OHOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuovie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEN 0008 HAYUHO20
nO3HaHUA: ABICHHUE, HAay4HbId (DaKT, runotesa, (u3nuecKas BEIMYMHA, 3aKOH,
Teopusi, HaONIOJICHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUI, U3MEPUTETbHBIE MPUOOPHI, Iu(poBas TadopaTopusi.

Mamemamuxka: penieHUEe CHCTEMbl YpaBHEHUW. TpuUroHOMeTpuyeckue
(GyHKUMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CI0KEHHE BEKTOPOB.
[IpousBoanbie 37MeMeHTapHBIX (yHKIUN. [Ipu3Haku mogo0us TPEYyroJbHUKOB,
OTIpEJICIICHHE TIIOIAIN TUIOCKHUX (hUryp u oobEMa Tel.

Buonocun: >nektpuyeckue SBIEHUS B KUBOM MpUPOJE, KojeOaTellbHbIe
JBIKEHUS B JKUBOW MPUPOJIE, HKOJIOTMYECKUE PHUCKA TMPU MPOU3BOJICTBE
JIEKTPOIHEPIUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHUE  OKpYXaroled  Cpensl,
yJIbTPa3BYKOBasi JIMarHOCTHKAa B MEIUUUHE, ONTHYECKUE SBICHHS B >KHBOU
pUpoJIe.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BAHMS KPUCTAITMYECKON PEIIETKY, CIEKTPAIbHBINA aHATH3.

T'eocpaghusn: wmarHuTHblE TMONIOCAa 3€MJIM, 3alleKW MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANEKTpoJBUTraTENb SK0OU, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIIMOHHAS TeYb,
JIMHUM 3JIEKTpONepeaad, EeKTPOABUTaTENlb, paiap, PaaUOINPUEMHUK, TEIEBU30D,
anTeHHa, tenegoH, CBY-meub, yabTpa3ByKOBas AMATHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHasi OaTapesi, CITyTHUKOBBIE
MPUEMHHKY, ICPHAS SHEPTETUKA U YKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHUA.



[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA [TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yabTaThl OCBOCHUA YyueOHOro rmnpeamera «DuU3MKa
JOJDKHBI OTpakaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUalOIINUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIUMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMN, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO O0OIeCTBa, PACHIMPEHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTA B IMPOLIECCE PEAIU3ALUU OCHOBHBIX HaIlPaBJICHUN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

rPa’kKIaHCKOr0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH IPAXKAAHCKOU MO3UIIUHA O0YYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUHCKOTO 00I1eCTBa;

e TMPUHATHE TPAAUIIMOHHBIX OOIICYETIOBEYECKUX T'YMAHUCTHUYECKUX H
JIEMOKPATUYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITETLHOCTh B MHTEPECAX TPAKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CaMOYIIPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHUCTBOBaTh C  COLMAJIBbHBIMH  HUHCTUTYTAMU B
COOTBETCTBHHM C UX (PYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOW U BOJOHTEPCKOM JAEATEIBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOMU TpakIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA,;

e IIECHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEACHMS;

e CIOCOOHOCTBH OIIEHMBATh CUTYAIMIO U NMPUHHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B ACATEIIBHOCTH YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIJIa B TOCTPOEHUE YCTONIMBOTO OYIYIIEro.

3CTETUYECKOI0 BOCIIUTAHUSA:

e DOCTETHMYECKOE OTHOLIEHHWE K MHpPY, BKIKOYAs OCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO PUINYECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



UHTEpPEC K pa3IuyHbIM chepaM MpoQecCHOHANbHON NeATENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, yMEHHE COBEPIIIATh OCO3HAHHBIN
BbIOOp Oymyiieit mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUTaHBL;

TOTOBHOCTB U CITIOCOOHOCTB K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1aCTH
(U3HUKM HA TPOTSKEHUU BCEU KU3HU.

IKOJIOI'NYE€CKOI0 BOCIIMTAaHUA

c(hOPMHUPOBAHHOCTh IKOJOTUUECKOW KYJIbTYpPhl, OCO3HaHUE TI00aIbHOTO
XapakKTepa AKOJOTUUECKUX MPoOIeMm;

IUIAHUPOBAHUE WU OCYUIECCTBIICHHE JICMCTBHM B OKPYXXAaKOILICH cpele Ha
OCHOBE 3HAHUA LIEJIEN YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacIIMPEHUE OIbITA JIESITEIbHOCTH 3KOJOTMYECKOW HAIPABJICHHOCTH HA
OCHOBE MMEIOITUXCS 3HAHUH 110 (PU3HKE.

HEHHOCTH HAYYHOI'0O ITIO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3MUECKON HAYKU,

OCO3HAaHHME LEHHOCTH HAyYHOU JESITENBHOCTH, TOTOBHOCTh B INPOLECCE
U3y4eHUs] (PU3UKH OCYIIECTBIISITh IMPOCKTHYI0 W HCCIEIOBATEIbCKYIO
JEATENbHOCTh UHAMBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Bba3oBble jornueckue a1ecTBUSA:

CaMOCTOSITENIbHO  (pOpMyNIHUpOBaTh U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENENATh LEIHU ACATEIbHOCTH, 3aaBaTh IAPAMETPbl U KPUTEPUU HX
JOCTHUKECHUS,

BBIABIATH 3aKOHOMEPHOCTM M IPOTHUBOPEYMS B PacCMaTpUBACMBIX
(U3UYECKUX SBICHUSX;

pa3pabaThIBaTh TUJIAH PEIICHUS TPOOIEMBI C YUETOM aHAIN3a UMEIOIIHUXCS
MaTepUaIbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUMBBI B JEATEIBHOCTb, OLIEHUBATb COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKU NTOCIEACTBUN JIESITETbHOCTH;
KOOPAVUHUPOBaTh U BBINOJHATH pabOTy B YCIOBUSIX pPEalbHOIO,
BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble uccienoBarejabcKkue 1eCTBUA.

BJIa/IETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSMU U METOJaMU
buznyecKoil HayKu;



BJAaJeTh  HAaBBIKAMU  y4e€OHO-MCCIEAOBATENbCKOM U MPOEKTHOM
NEATeIbHOCTU B 00JIaCTH (PU3HMKH, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY IIOMCKY METOJOB pEIIeHHUs 3a7ad (PU3NYECKOro
coJiepKaHusl, MPUMEHEHHIO PAa3IMYHbIX METOJIOB MTO3HAHUS;

BIAJCTh BHUJAMH JEATEILHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHIpEeTalny, NpeoOpPa30BaHUI0 U IPUMEHEHUIO B PA3JIMYHbBIX YUYEOHBIX
CUTYyallMsIX, B TOM YHCJI€ MPU CO3JaHUU Y4EOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBIISITh TMPUYMHHO-CIICJICTBEHHbBIE CBSI3W M aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTATh THUMNOTE3y €€ pEHIeHUs, HaxOJIUTh AapryMeHTbl s
JI0KA3aTelIbCTBA CBOMX YTBEP)KIEHUH, 33[1aBaTh MapaMeTpbl U KPUTEPUU
peuieHus;

aHANM3UPOBATh MOJYYEHHBIE B XOJ€ pEIICHUS 3a7aud Pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNUE B
HOBBIX yCIIOBUSX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33Ja4ydM B 00pa30BaTEIbHOU
JeSITENIbHOCTH, B TOM YHCIIE TIPY U3Y4YEeHUU (PUBHKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHUA 1O (U3MKE B MPAKTUUECKYIO 00JacTh
KU3ZHEIEATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;
BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHHS.

Pabora c ungopmanmeii:

BJIAJI€Th HaBBIKAMMU MOy4eHUS] HHGOpMALIMK (PU3UUECKOTO COACPIKaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENBHO OCYLIECTBIIATh ITOUCK,
aHallu3, CHCTEMAaTH3allMI0 M HHTEPHpPETAlui0 MH(pOpMAMU pa3IuUYHbIX
BUJIOB U (DOPM TIpeICTaBICHHUS;

OIIEHUBATh JOCTOBEPHOCTh MHPOPMALIUK;

UCIOJb30BaTh CPEJICTBA HH(OPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX
TEXHOJOTMA B  PEUNICHUH  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3allMOHHBIX 3a/ady C COOJIOJCHHEM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, THTHEHBI, pPECypcocOepeKeHMs, NPABOBBIX U
THUYECKUX HOPM, HOpM UH(POPMALIMOHHOH 0€3011aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOrO COJEP)KAHUS B PA3NUUYHBIX (opmaTax C
yu€ToM Ha3zHayeHHs: WHGPOpMAlMU U IIeJIeBOM ayIuWTOpUHU, BbIOMpas
ONTHUMAaJIbHYIO (POPMY MPEICTABICHUS U BU3YAIU3ALIHH.

KoMMyHHMKaTHBHBIE YHMBepCcalbHbIe Y4eOHbIE 1eiiCTBUS:



OCYIIECTBIISITh OOIIEHHE Ha Yypokax (HU3MKM U BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CUTyallMd H CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUSI C UCIOJIB30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/HON U MHIUBUyJIbHON
paboTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JCHCTBUN C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)10r0 YieHa KOJJIEKTHBA,

OpUHUMATh €I COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH
NEUCTBUMN, paCIpeiesiTh POJId C YYETOM MHEHUM YYACTHUKOB, 00CYKIaTh
pe3yJibTaThl COBMECTHOM pabOThI;

OLICHUBATh Kauye€CTBO CBOEr0 BKJIAJa M Ka)XJOro y4acTHHKA KOMaHIbl B
001IMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBATh HJAEH C MO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUHMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE ITOBEAEHUE B Pa3IMYHBIX
CUTYaLMSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MIO3HABATEIbHYIO JAESTEILHOCTh B 00JIaCTH
(GU3UKK M aCTPOHOMMUH, BBISIBIISITH TIPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH PEUICHHS pacYETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHEHUS MPAKTUYECKON pabOThl C YUETOM HMMEIOIIUXCS
peECYpCoOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOUTECHHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacuMpsTh paMKH y4eOHOTO IpeIMEeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHUI;
JienaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIULIMU B 00JACTU
(GU3UKK, MOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpO.ﬂb, AMOIUOHAJIbHbIN NHTENJIEKT:

AaBaTb OLICHKY HOBBIM CUTYAIHAM, BHOCUTb KOPPCKTUBLI B ICATCIIbHOCTD,
OICHHUBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



BIAJICTh HAaBBIKAMHU IIO3HABATEIBHOM PpPEQIIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMIA;

HCIIO0JIb30BaTh MPUEMBI pePIICKCHUHM IS OIICHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OILICHWBATh PUCKUM W CBOCBPEMEHHO MNPUHUMATh PELICHUS MO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYyTHX MpPU aHAJIU3€ pPe3yJIbTaTOB
JIeSITeIIbHOCTH;

IIPUHUMATH Ce0s1, TOHMMAas CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl IPYTUX MpPU aHAINU3E PE3yJIbTATOB
JIeSITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OIITHOKH.

B mporecce mocTHKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMBbI IO
dbuzuke s ypoBHS cpeaHero oOmiero oOpa3oBaHus Yy OOydYarolmuxcs

COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, TIPEITOIaratoInui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHHS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TOHMMATh  CBOE

AMOITMOHATIBLHOE COCTOSSHUE, BUACTh HAIIPABICHHS Pa3BUTHS COOCTBEHHOM
SMOIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE ITOBEJICHHE, CIIOCOOHOCTH agalTHPOBATHCS K
AMOITMOHAJIBLHBIM M3MCHECHHUSIM M IPOSBISATH THOKOCTBH, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTUBALMM, BKIIOYAOIIEA CTPEMIICHUE K IOCTHKECHUIO 1EN
U yCIeXy, ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JI€HCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIICH CIIOCOOHOCThP IIOHMMATh AMOIIMOHAILHOE
COCTOSIHHUE JPYTUX, YYUTHIBaTh €r0 TPU OCYIIECTBJICHUH OOIIECHMUS,
CIIOCOOHOCTh K COYYBCTBUIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPAMBATh
OTHOIIEHUSI C JPYTHUMH JIIOJIbMU, 3a00TUTHCS, TPOSBISATH WHTEPEC U
paspemnaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xoniy oOyuenus B 10 knacce npeMeTHbIE Pe3yIbTaThl HA YTIyOIEHHOM ypPOBHE
JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH |



NOHMMATh poJib (U3UKK B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHON W JSTHYECKOH cdepax neaTenbHOCTH
YEJI0BEKa, POJIb U MECTO (PM3HKU B COBPEMEHHOM HAYyYHON KapTUHE MUPA,
3HAUYEHHUE OIMCATENbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIbHON U
NPOTHOCTUYECKOW ~ (QYHKIUH  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3WKH M TEPMOJWHAMHKH, POJIb (PU3NYECKON TEOpUHU B
(dbopMUpOBaHNY TIPEICTABICHUN O (PU3NIECKON KapTHHE MHUPA,

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeNIel PU3NUYECKUX TEJI U ITPOIIECCOB
(s1B7eHMI): MHEpIMAIbHAS CUCTEMa OTCuY€Ta, abCONIOTHO TBEPAOE TEJo,
MaTepuaibHasi TOUKa, pAaBHOYCKOPEHHOE JIBH)KEHUE, CBOOOIHOE MaJIeHUE,
abcoyoTHO ympyras nedopmaiiusi, abCOIIOTHO yHpyroe u abCOIIOTHO
HEYyIPYro€ CTOJIKHOBEHHs, MOJEIM Tas3a, JKUAKOCTH M TBEPAOIO
(KpHUCTaNIMYECKOT0) TeJa, UACABbHBINA a3, TOUCUHBIN 3aps]l, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paziuyath YyCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (pyHIaMEHTalIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3AKOHOB;

aHaJIM3UpPOBaTh M OOBACHATH MEXaHMYECKHUE IIPOLECChl U SIBJICHMUA,
UCITIOJIb3YsI OCHOBHBIE MOJIOKEHHS U 3aKOHBI MEXAHUKU (OTHOCHTEIBHOCTh
MEXaHUYECKOT0 JBWXEHHS, (POpMYyJibl KMHEMAaTHUKHA PaBHOYCKOPEHHOTO
JBIKEHUs, TpeoOpa3oBaHusi ['anmuiess nias CKOPOCTH W MEpEeMEIlECHUs,
3akOHbl HpIOTOHA, NOpPUHLMI  OTHOCUTENBHOCTM ['anmunes, 3akoH
BCEMUPHOI'O TATOTEHUS, 3aKOHBI COXPAHEHUS MMILYJIbCA U MEXaHUYECKOU
SHEPrUM, CBSI3b PAOOTHI CHJIBI C M3MEHEHHUEM MEXaHWYECKOW SHEpruw,
yCIIOBUS paBHOBECHS TBEPAOro Teja), MpU 3TOM HCIOIb30BAThH
MaTeMaTH4YECKOE BBIPAKEHHUE 3AKOHOB, YKA3bIBATh YCIOBHS IPUMEHHUMOCTH
¢u3znyecKux 3aKOHOB: MpeoOpasoBaHuil [amuies, BTOPOTO U TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpAaHEHUs HUMITYJIbCa U MEXAaHMYECKOH
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHANIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOILIECCHl U SBJICHUS, UCTIONB3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHbl MoNekynasapHOH (u3MKH U
TEPMOJUHAMHUKN (CBSA3b JIABJIEHUS UJACAIBHOTO Ta3a Cco CpeaHei
KMHETUYECKOW DJHEPrued TEIUIOBOTO JBWKEHHS WM KOHIIEHTpPAlUeH ero
MOJIEKYJ, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEAHEH KUHETUYECKOU
DHEPIUEN TEMIOBOTO JABUKEHUS €r0 YACTHL, CBSA3b JAABJICHUS HUJICATBHOTO
raza C KOHLEHTPAaMEW MOJIEKYJ M €ro TEMIIEpaTypou, ypaBHEHHUE
MeunneneeBa—Kianeipona, TMepBbld 3aKOH TEPMOAWMHAMHUKH, 3aKOH
COXpaHEHUsl SHEPIUH B TEIUIOBBIX IpOIECCax), IPU 3TOM HCIIOJIb30BATh



MaTeMaTUYECKOE BBIPAKEHUE 3AKOHOB, YKA3bIBATh YCIOBHS IPUMEHUMOCTH
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKUE SBIICHUSA, HCIIOIb3YS
OCHOBHBIE TOJIOKEHHUS U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TIOJIS, NPUHUMUII CYNEPHO3ULHUHA DJIEKTPUYECKUX
IIOJIEN, TIPY ITOM YKa3blBas YCJIOBUS NMPUMEHMMOCTH 3akoHa Kynona, a
TaKXe€ MNPAKTUYECKU Ba)KHbIE COOTHOUIEHHWS: 3aKOHbI OMa Il ydacTka
ey Y JJI1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroda, 3akonst dapazes ais 2IeKTpoIn3a);

ONUCHIBATh (PU3NYECKHE TMPOLIECCHl U SIBICHUS, HMCIOJb3YyS BEIUYHHBIL:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHUJIBI, JABJIEHUE, IOTCHIMAJIbHASI SJHEPT U, KHHETUYECKasi SHEPT U,
MEXaHUYECKasi 3Heprusi, padboTa CUIIbl, HEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CUJla TSKECTH, CWJA YOPYTOCTH, CHJIa TPEHHMs, MOIIHOCTb, JHEPIHs
B3aUMOJICUCTBHS Tea ¢ 3eMJIEN BOIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYT Ol
nedopMaliy MpYy>KUHbI, KOJIMYECTBO TEIUIOThI, aDCOIIOTHAsA TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSSI DSHEPIrusl HJEaIbHOTO
OJIHOATOMHOTO Ta3a, padoTa UAEaJTbHOTO T'a3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa, KIIJ{ maeanbHOTO TEIIOBOTO ABUTATENS; AJIEKTPUUYECKOE IIOJIE,
HaIpsHKEHHOCTh AJIEKTPUYECKOTO OIS, HANPSIKEHHOCTD MOJISI TOYEYHOIO
3apsA/la WM 3apsHKEHHOTO 1Iapa B BAaKyyMe U B JUAJIEKTPHUKE, NOTEHIMAI
IIEKTPOCTATUYECKOTO IOJs, PA3HOCTh IMOTEHIMAIOB, 3JIEKTPOIABUKYILAS
cuia, CWiIa TOKa, HalpsyKEHHE, MOUIHOCTh TOKa, 3JIEKTpUUYECKass EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBJIEHHWE  ydacTKa  Lenu  C
MIOCJIEN0BATENBHBIM U MAPAJUICIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTUS
AIIEKTPUYECKOTO MOJII KOHAEHCATOPA;

OOBSCHATL  OCOOEGHHOCTH  TPOTEKAaHUS  (PU3NYECKUX  SBIICHHIL:
MEXaHUYECKOE JIBH)KEHWE, TEIJIOBOE JIBUKEHUME YacTHUI[ BEILECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE IBUWXKeHUE, Auddy3us, rucnapeHue,
KUIIEHUE U KOHJAEHCALNs], TUIABJIEHUE U KPUCTAJUIU3ALIMS, HAIIPABICHHOCTh
TEIUIONEepeaayt, JIEKTpU3alus Tell, SKBUIOTCHIIMAIIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO TPOBOTHUKA;

IIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKOI BETUUYHHBI OT
JIPYTo¥ ¢ UCIIOJIb30BAHUEM ITPSIMBIX U3MEPEHUN, IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJdbTaThl IMOJYyYEHHOM 3aBUCHMOCTH
¢usznyeckux BENMWYMH B BUAE TpaduKoB € y4E€TOM aOCONIOTHBIX
IOTPEIIHOCTE  HW3MEPEHHH, JenaTh  BBIBOJABI IO  pe3yJbTaTam
UCCIIEOBAHNS;



IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIWYHH, MPH STOM
BBIOMpaTh ONMTUMAJIBHBIA METOJ W3MEPEHHsI, OLIEHWBAaTh a0CONIOTHBIC H
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHIA;
IIPOBOJIUThH OMBITHI 10 MPOBEPKE MPEAJIOKEHHON TMIIOTE3bl: IIJIAHUPOBATh
HKCIEPUMEHT, COOMpATh FKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIU3UPOBATh
MOJTlydYeHHBIE Pe3yabTaThl W JENaTh BBIBOJ O CTaTyce NPEIOKEHHON
TUIOTE3bI;

co0roaTh npasuiia 0€300aCHOIO TPy/ia P MPOBEIECHNUN UCCIIEA0BaHUH B
pamMKkax  y4yeOHOro  OSKCIEpUMEHTa,  IpakTUKyma U y4eOHO-
UCCIIEIOBATEILCKOM M MPOEKTHON JEATENbHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBLHBIX YCTPOMCTB U J1a0OPATOPHOrO0 000PYI0BAHHS;

pemarb pacy€THBIE 3aJadyd C SBHO 33JlaHHOM W HEABHO 33JaHHOU
(¢u3nyeckoil MOJIeNbl0: Ha OCHOBAaHMM aHAJM3a YCJIOBUS OOOCHOBBIBATbH
BBIOOp (u3MUECKON MOJCNIH, OTBEUYarIlel TpeOOBaHUSAM 3ajadH,
IPUMEHATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThI (PU3HUECKUX
TEOpPUH TPHU HCIOIH30BAHUH MaTEeMaTHUYECKUX METOJIOB pEIIeHHs 3amad,
IPOBOJUTH PACYETHl HA OCHOBAHUM MMEIONINXCS JAHHBIX, aHAIM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METOABI PELIECHUS C YYETOM IMOJYYEHHBIX
pe3yJIbTaToB;

pemath KadeCTBEHHbBIE 3a/Jaud, TpeOylolue MPUMEHEHUsS 3HaHUN U3
PasHBIX pa3lenoB Kypca PU3WKH, a TAK)KEe MHTETPAllU 3HAHUHN U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTMUYECKYIO
LENOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS JUIsl OOBSACHEHHS OCHOBHBIX
MIPUHIIATIOB PaObOThI U3MEPUTETHHBIX MTPHOOPOB, TEXHHUECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKHX U 3apyOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAayKd, B OOBSICHEHHE TMPOIIECCOB OKPY)KAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OLIEHWBATH MOCIEACTBHSI OBITOBOM W MPOU3BOJCTBEHHOU
JIESITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (DU3MUECKUMHU MPOLECCaMH, C
MO3UIINI 3KOJOTHYEeCKON O€30MacHOCTH, MPEICTABICHHUM O PAllMOHAIIBHOM
IPUPOJIONOIB30BAHUH, a TAK)KE Pa3yMHOM HCIOJIb30BAaHUU JIOCTHIKEHUMN
HAyKM W TEXHOJIOTWHA JJI1 JajJbHEHIIEro pa3BUTUS UYEJIOBEUYECKOTO
00111eCTBA;

NPUMEHATh pa3jIMyHbIe CIIOCOOBI paboThl ¢ MHpOpMaIUel PU3NIECKOro
COJIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMALIMOHHBIX
TEXHOJIOTMH, IPU 3TOM MCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE



TEXHOJOTHHU Ui TOWCKA, TMepepadOTKU U TpEeAbSBICHUS Yy4eOHOU u
HAyYHO-TIOMYJISIPHOM MH(OPMALMK, CTPYKTYPUPOBAHUS U MHTEPIPETALUN
uHbOpMaIMU, TOMYYEHHOW W3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHANIM3UPOBATh  TOJlydaemyro  HMHGOpMAIMI0O M OICHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UICTOYHUKA HHPOpMaLIUK;

POSBIIATH OpraHU3allOHHBIE U MI03HABATEJIbHBIE yMEHUS
CaMOCTOSITEJIbHOTO PUOOPETEHUSI HOBBIX 3HAHUM B TIPOLIECCE BHIMOJIHEHUS
MPOEKTHBIX U YU4EOHO-HUCCIEA0BATENbCKUX PAOOT;

paboTaTh B TIpyMNIE C HCIOJIHEHUEM pA3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYIIIbI, PAMOHAIBHO PACIPEEIATh AEATEIbHOCTh
B HECTAHJAPTHBIX CUTyallMsAX, aJICKBATHO OLICHMBATh BKJIAJ Ka)KIOro W3
YYaCTHUKOB TPYIIIIbI B pEIICHUE paccMaTpUBaeMOi poOIEMBL;

IPOSIBIISATE MOTUBALMIO K Oynyiiel npopecCUOHaIbHON 1EATEIbHOCTH 10
CIIEHHATBHOCTSIM (PU3UKO-TEXHUUECKOTO TTPOQuIIs.

K xonity oOyuenusi B 11 knacce npeiIMETHBIE PE3YJIbTATHl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

MOHUMATh POJIb PU3MKHU B IKOHOMHUUYECKON, TEXHOJIOTUYECKOM, COI[MANTbHON
U ATHUYECKON cdepax AesTeNbHOCTH YE€JIOBEKa, POJb U MECTO (PU3UKU B
COBPEMEHHOW HayYHOM KapTUHE MHUPA, POJIb ACTPOHOMUHU B MPAKTUYECKOU
NEATEIIBHOCTH Y€JIOBEKA U JaJbHEHIIEM HAy4YHO-TEXHUYECKOM Pa3BUTHH,
3HaYEHUE OIUCATEIbHON, CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOH U
NPOTHOCTHYECKOW (PYHKIUN (PU3NYECKON TEOpUH — BJIEKTPOJUHAMUKH,
CHEeUUaIbHOM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (U3HMKH, POJb
dbusndeckoit Teopur B (POPMUPOBAHUU TMPEACTABICHUN O (Qu3NUeCKOn
KapTHHE MHpa, MECTO (U3MUECKOM KapTUHBI MHpa B O0OIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;
pasnuyaTh yCIOBUS MPUMEHUMOCTU MOeNIel PU3NYECKUX TEJI U IMTPOLIECCOB
(sIBJIEHUI): OJTHOPOJHOE DJIEKTPUUECKOE U OJHOPOAHOE MAarHUTHOE IMOJI,
rapMOHMYECKHE KOJeOaHHs, MaTeMaTHYeCKUM MAasTHUK, WJCaJIbHBIMI
IPYKUHHBINA MasATHUK, rapMOHUYECKHE BOJIHBI, UJCaTIbHbIN
K0J1e0aTeNIbHBIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTIO sjipa 1
KBaHTOBOW MOJEJIM CBETA;

pa3nuyaTh ycnoBHUsS (TpaHUIIBl, OOJACTH) NPUMEHHUMOCTH (HU3MUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH IEKTPOMAarHUTHBIE MPOLIECCHl U SBICHMUS,
UCIIOBb3Ysd OCHOBHBIE IIOJIOKEHHST U 3aKOHBI DJIEKTPOAUHAMHUKUA U
CIEUUaIbHOM  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apspa, cwia Awmmepa, cuina Jlopenna, 3akoH
AIIEKTPOMAarHuTHOM  WHAYKUMM, npaBwio  Jlenna, cBazp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILeNu CO CKOPOCThIO
W3MEHEHHUS CUJIbI TOKA, IOCTYJIATHI CIIEUATIbHON TEOPUU OTHOCUTEIILHOCTH
DiiHIITelHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SABJICHUSI, HCIIOb3YS
NOJIOXKEHUS] ~ KBAHTOBOW  (u3MKM  (ypaBHEHME  OWHINTEHHA  JUIs
doTorddexra, nepBoIit U BTOPOH nocTynaTel bopa, MpUHIIMI COOTHOIIECHUS
HeonpenenéHHocte [eiizenOepra, 3aKOHbI COXpaHEHUS 3apsIOBOTO U
MacCOBOT'0 YHCEJ U SJHEPTUU B SJAEPHBIX PEAKIMAX, 3aKOH PAIHOAKTHBHOTO
pacmana);

ONUCHIBATh (PU3NYECKUE MPOLECCHl U SBICHHS, WCIOJIb3Ysl BEIMYMHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOrO MOJIS, TOTEHIHAI AIEKTPOCTaTUIECKOTO
[OJIs, Pa3HOCTh MOTEHLHUAIOB, JJIEKTPOJABIDKYILAS CUJa, WHIYKIUSA
MarHUTHOTO TOJI, MarHUTHBIA MOTOK, CUJIa Amnepa, UHAYKTHBHOCTD,
ANEKTPOJBMKYINAS. CHJIa CAMOUHIYKLWH, DHEPrusi MarHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUI UMITYJIbC, IOJIHAS SHEPT U], SHEPTUS
MOKOS CBOOOTHOM YaCTHIIbI, JHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO
¥ 3apsia apa, SHEPTUs CBSI3U S/1pa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHUs  (U3UYECKUX  SIBJICHUMU:
AJEKTPOMATHUTHAS UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, MHTep(depeHus
BOJIH, Ju(pakuus, JIUCHEpCUs, TIOJHOE BHYTPEHHEE OTpa)keHUe,
doTosnexTpuaeckuit 3pdext (pororddexr), anbda- u 6eTa-pacnast aep,
raMmma-u3JiydeHue sjiep, Gu3nyeckue NpUHIMIbBI CIEKTPAIbHOTO aHaIu3a U
paboThI J1a3epa;

ONpeaeNsaTh HalpaBiI€HUE WHIYKIMW MArHUTHOTO TMOJs MPOBOJHUKA C
TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHia;

CTPOUTH U300paKEHUE, CO3/]aBAEMOE TIJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
Y PACCUUTHIBAThH €r0 XapaAKTEPUCTHUKHU;

OPUMEHSATh OCHOBOIIOJATalOIIMEe ACTPOHOMHYECKUE MOHITHS, TEOPUU U
3aKOHBI IS aHaliu3a ¢ OOBSCHEHHS  (UBMYECKUX  ITPOIIECCOB,
IPOUCXOIAIIMX B 3BE37aX, B 3BE3JIHBIX CHCTEMAX, B MEXIaJaKTHYECKOU
cpene; IBUKEHUS HEOECHBIX TeN, 3BOIIOLUN 3BE3 U BeeneHHoi;
IPOBOJUTh HCCIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MpU HTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yJdbTaThl IOJTYYEHHOH 3aBUCHUMOCTH
¢usznyeckux BENMWYMH B BUAE TpaduKoB € y4E€TOM aOCONIOTHBIX
NOTPEIIHOCTE  M3MEpPEHUH, JeNaTh  BBIBOABI MO  pe3yjbTaTaMm
UCCJIeI0BAHNUS;



MPOBOAUTh KOCBEHHbIE H3MEPEHUS (PU3MYECKUX BEJIMYHUH, MNPU 3TOM
BBEIOWPATh ONTHMAJIBHBIA METOJ] M3MEPECHHS, OICHUBATH aOCOIIOTHBIC U
OTHOCHUTEIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUM;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKECHHON THUITOTE3bI: TJIAHUP OBATh
AKCTIEPUMEHT, COOUPaATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHbIE PE3YyJbTaThl U JIeNlaTh BBIBOJ O CTATyCE MPEIIOKEHHOM
TUTIOTE3bL;

OIKCHIBATh METO/IbI MOJYYEHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
cobJiroaaTh MpaBuia 0€30MacHOTO TPyJia MpH MPOBEICHUH UCCIIe JOBAaHUN B
paMKax  y4yeOHOro  OSKCHEpUMEHTa,  TNpakTUKymMa ©W  y4eOHO-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATENBHOCTA C HCIOJb30BAHUEM
U3MEPUTEBHBIX YCTPOUCTB U J1a0OPATOPHOTO0 000PYI0BAHMS;

pemarbh pacy€THbBIE 3aJjadyd C SBHO 3aJJaHHOM M HESIBHO 3aJlaHHOU
¢dbu3nueckoil MOJENbI0: HAa OCHOBAaHWU aHalu3a YCJIOBHS BbIOMpATH
dbu3nyeckre MoJieNid, OTBEYAIoIUe TPEOOBAHUSIM 3aJayd, MNPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (YU3UYECKUX TEOPU
IpU  HCHOJIb30BAHUM MATEMaTUYECKMX METOJI0OB PEIICHUs  3ajad,
MPOBOJIMTH PACUETHl HA OCHOBAHUM MMEIOIIUXCA JaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUSI C YYETOM IMOTYUYEHHBIX
pe3yJbTaToB;

pemath KadyeCTBEHHbIC 3ajaud, TpeOylollue NPUMEHEHUs 3HAHUM U3
pa3HBIX pa3eNoB Kypca (GU3UKH, a TAKKEe WHTErpalliy 3HAHUNU U3 APYTHUX
NPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LEMOYKY PacCykJI€HUI ¢ ONOPOM HA M3YyUYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBJICHUS;

UCIIOJB30BaTh TEOPETUYECKUE 3HAHMUS IS OOBSACHEHUS OCHOBHBIX
MPUHITUTIOB PaOO0THI U3MEPUTEITHHBIX TPUOOPOB, TEXHUUECKHUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;

MPUBOUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOCKHBIX YUEHBIX -(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIEro MHUpa, B
pPa3BUTHUE TEXHUKHU U TEXHOJIOTHA;

aHAIM3UPOBATh U OIICHUBATH MOCJEACTBHUS OBITOBON U MPOU3BOICTBEHHOMN
NEATETPHOCTH 4YEJIOBEKAa, CBS3aHHOM C (PU3MYECKHMH TPOIECCaMH, C
MO3UIIMI AKOJOTUUECKON 0€30MaCHOCTH, MPEJCTABICHUN O pallMOHAIBHOM
MPUPOAOTIOJIB30BAaHUM, a TAKXKE Pa3yMHOM HCIIOJb30BAHUU JOCTUKCHUMN
HAayKM H TEXHOJIOTHM ISl JAJbHEMIIEro pa3BUTHS YEIOBEYECKOTO
00I1IeCTBA;

NPUMEHATh pa3inyHble crocoObl paboThl ¢ HHpOpManuen (HU3NIECKOro
COJCP)KaHUSI C HCIOJB30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX



TEXHOJOTHI, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE
TEXHOJOTHH I TOWCKA, MEepPepadOTKH W TPEAbABICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMAaLIUY, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHhopMaIKM, TOJYYCHHOW U3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHANMM3UPOBAaTh  MOJydaemMyro  HMHGOpMAIMl0 U OLEHHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIIHH;

POSBIISTD OpraHu3aluOHHbIC u MO03HABATEJIbHBIC yMEHUS
CaMOCTOSITEIIbHOTO PUOOPETEHUSI HOBBIX 3HAHUI B TIPOLIECCE BHIMOJIHEHUS
MIPOCKTHBIX M Y4eOHO-UCCIIE0BATEILCKUX padoT;

paboTath B Tpynie C HCIOJIHEHUEM PA3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHAIBHO PACHPEEIATh A€ATEIbHOCTh
B HECTaHJApPTHBIX CUTYallUsX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIbI B pEIICHUE paccMaTpUBaeMOi poOIEMBL;

IPOSBIISITH MOTUBALIMIO K OynyIiel npopecCuoHaIbHON EATEIbHOCTH 110
CIIEHHATBHOCTSIM (PU3UKO-TEXHUUECKOTO TTPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
Kontpoabusie IIpakTunueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
11 HayuHbIi1 MeTO MO3HAHUSA TIPUPOIBI 6
Wroro mo pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOTO Tena 5
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15
3.2 Tepmoannamuka. TenioBbie MAITUHBI 20
33 ArperatHble cocTosiHUS BeliecTBa. dazoBbie 14 1
nepexoabl
Hroro o pasneny 49
Pazgen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUIECKOE TT0JIe 24
4.2 [loCTOSIHHBIN 2JEKTPUUECKUIN TOK 24




43  Tokus pa3IMYHBIX Cpeaax 6
Uroro no pazneny o4
Paznen 5. PUSHUECKUN MPAKTUKYM
5.1 ®u3nyecKkuil NPakTUKyM 16 16
Utoro no pazneny 16
PesepBHoe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uu(poBbIe
Ne ni/m P Konrposbnbie IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazpen 1. JIEKTPOIUHAMUKA
11 MaruuTtHoe noie 14
1.2 DNEeKTpOMarHuTHas MHIAYKIHS 13 1
Hroro no paszneny 27
Pazaen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnuueckue KojeOaHus 10
2.2 ONEeKTpOMarHUTHbIE KOJIEOAHUs 15
93 MexaHUYecKue U JIEeKTPOMarHuTHBIC 10 1
BOJTHBI
24 Onrtuka 25 1
Wroro mo pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

3.1 Ocnossl CTO ) 1
Hroro no pasneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBON Ayannu3m 15

4.2 ®dusuka aToma 5

43 du3nKa aTOMHOTO SJIpa U 3JIEMEHTapHBIX 5

YaCTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIeMEHTHI aCTPOHOMHUH U acTPOPU3NKH

12
Uroro no pazaeny 12
Pasgen 6. PU3NYECKHUI TPAKTUKYM
6.1 ‘ ®u3nyecKuil NPakTUKYM 16 16
Hroro no paszneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 IPEJIMETHOTO COACPKAHMS U OIIbITa 15
' JeSITeTbHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne ara upposbie
w/n Tema ypoxka Beero Konrpoabubie  IIpakTuueckue ilsyqe}mﬂ ::63;20]33“”“{”6
padoThI padoThI pecypenI
1 Owusnka — pyHAaMEHTATBFHAS HayKa O 1
npupojie
9 HayuHblii MeTOT TO3HAHUS U METOBI 1
UCCIIEIOBaHMS (PU3NUECKUX SBJICHUI
DKCHEepUMEHT U TeOpHs B IpoIecce
3 no3HaHus npupoasl. Habmoaenue u 1
9KCIIEPUMEHT B (pH3uKe
4 CnocoObl u3mMepenus: GU3NYECKUX BETUIHH 1
AOCOI0THAs U OTHOCUTEIIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
BEJIMYUH
MopenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uku B pOpMHUPOBAHUHN COBPEMEHHOM 1
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIF0eH
Mexannueckoe nBuxkenue. Cucrema
7 orcueTa. OTHOCUTEIBLHOCTh MEXAHUYECKOTO 1
nswkenus. [Ipsimas u obpaTHas 3agauu
MEXaHUKHU
3 Panuyc-BekTOp MarepualbHON TOUKH, €TO 1

IMPOCKIMU Ha OCU KOOpAHWHAT. TpaCKTOpI/IH.




ITepememienue. Cxkopoctsb. X npoekiuu Ha
OCH KOOpJUHAT

PaBHOMepHOG HpHMOHHHCﬁHOG JABHMIXKXCHUC.

['padmyeckoe onricanre paBHOMEPHOTO
IPSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnii 1 CKOpOCTEH.
Pewenne 3anau

11

12

13

HepaBnomepHoe nuxenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JABVKCHUC C MTOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onrcanue NPSIMOIUHEHHOTO
JBUKEHHSI C TIOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE najeHue. Y ckopeHue
CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh
KOODPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpusonnHeiinoe nBnxenue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBasl U JIMHEHHAs
ckopocts. [lepnoa u yacrora.
L{eHTpOoCTpEMHTENBHOE U MIOJTHOE
yCKOpEeHue

16

17

KoHnTtponbhas pabora 1o Teme
"Kunemaruka"

IIepsriit 3axk0H HproToHa. MHEpLUMaibHbIE
cucremsl orcuéra. [IpuHnun




OTHOCUTENIBHOCTH ['annnes.
HeunepuuanbHbie CUCTEMBI OTCYETA

Cwita. PaBHonelicTByrO1IasA cuia. Bropoi

18 3akoH HerotoHa. Macca

19 Bzaumopeiicteue ten. Tperuit 3aKk0H
Herorona

20 [Ipunimn cynepno3unuu cui. Pemenne
3a/1a4 Ha IpUMEHEHNE 3aKkoHOB HbroToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 OKBHUBAJICHTHOCTh IPAaBUTAIUOHHON U
WHEPTHOM MacChl

29 Cuna TsKeCcTH M yCKOpeHue cBOOOIHOTO
naJeHus
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYEcKasi ckopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI CUJl TPEHUS.

25 JIBH>KEHUE B )KHIKOCTHU U ra3e ¢ YYETOM
CHUJIbI COIPOTUBIICHHUSI CPEIbI

26 Hasnenue. ['mapocratndeckoe AaBjICHHE.
Cwia Apxumena
AGCOTIOTHO TBEPAOE TEIO.

27 [ToctynarenbHoE U BpamaTeabHOE
JBUKEHHE TBEPAOIO TeNa

28 MOMEHT CHUJIbl OTHOCHTEIIBHO OCH

BpalcHU. IIneuo cuabl




29

30

CrnosxeHue cuil, IPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecT Tena. Y cnoBus
paBHOBECHS TBEPAOTO Tea. Busl
paBHOBeCHs

Penrenue 3anau

31

KonTposasnas padora no teme "J[uHamuka.
Craruxka TBepaoro tena'

32

33

34

35

HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
MaTepHalbHbIX TOYeK. LIeHTp Macc cucTteMbl
MaTepHabHBIX TOUeK. Teopema o
JBUKEHHUH LIEHTPA Macc

HMnynbc CUITbI U M3MEHEHHE UMITYJIbCca
Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeakTtuBHOE ABIHKECHHE

Mowment HMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTAa
HUMITYJIbCA B HCHTPAJIIbHBIX IOJIAX

Pemenue 3agau

36

37

38

PaGora cuiibl Ha MaoM U Ha KOHEUHOM
nepemernieHnu. ['papuueckoe
MIpe/ICTaBICHHE padOThI CUIIBl. MOIIIHOCTH
CHJIbI

Kunernueckas sneprus. Teopema 06
U3MEHEHUN KHHETUYECKOH SHEPruu
MaTepUAIbHON TOYKHU

[loTeHunanpHble ¥ HEMOTEHIUAJIBHBIE
cuibl. [lorennuaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh




Tperbsa kocMudeckast ckopocTb. CBs3b
pabOThl HEMOTEHLINATIBHBIX CHJI C

39 U3MEHEHHEM MEXaHUYEeCKOW YHEPTUHU
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSs
MEXaHUYECKON IHEPTUn
VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

40 YpaBHeHnue bepHymum U1 uacanIbHON
KUJIKOCTH

41 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEXaHUKE"

Pa3BuTue npencraBieHuid 0 npupoe

42 ternoThl. OcHOBHBIE nojiokenust MKT.
Huddysus. bpoyHOBCcKOe IBUKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U

43 TBEPABbIX TeJN. XapaKkTep ABUKEHUS U
B3aUMOJICCTBUS YaCTHI] BEIIECTBA
Macca u pazMmepsl MOJIEKYI (ATOMOB).

44 KosmuectBo BemectBa. [locTositHHass
ABoraapo

45 Temneparypa. TemioBoe paBHOBecCHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 W neanbublii ra3. I'a30BbIe 3aKOHBI

48 YpaBuenue Menneneesa-KnamneiipoHna.
Pemenue 3anau

49 AOcoroTHas TeMIiepaTypa. 3aKoH

JanproHa




50

51

I/ISOHPOHCCCH B UACAJIBHOM Ia3e€ €
IIOCTOAHHBIM KOJITMYCCTBOM BC€HICCTBA

['padmyeckoe mpencraBieHue
M30MPOIECCOB: U30TEPMa, U30X0pa, n306apa

52
53

OcnoBHoe ypaBHeHue MKT

Pentenue 3amau

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOIMHAMHYECKOM CUCTEMBI CO CpPEIHEH
KUHETHYECKON dHEPrUeil MOCTYIaTeIbHOTO
TETIJIOBOTO JIBMKECHUS €€ YacTHIl

55

56

57

58

59

O00011IeHNE ¥ CUCTEMATH3AIMs 3HAHUH 110
teme "OcHoBsl MKT"

KonTponbhas pabota nmo Teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTeMa. 3aJaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnue v BHyTpeHHUE NTapaMETPBI.
[Tapamerpsl T/] cuctemsel Kak cpegHue
3HAYCHMS BEIMYMH, OIIUCBHIBAIOIIUX €€ HA
MHUKPOCKOIINYECKOM YPOBHE

HyneBoe Hauasio TepMOAMHAMUKH.
Camonpoun3sBodnbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Moaens naeansrHOTO rasa B

TepMOl[I/IHaMI/IKe. YCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

VYpasuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE ISl BHYTPEHHEN SHEPTrUU




61

62

63

Bripaxkenue aJisi BHyTpeHHEU SHepruu
0JIHOATOMHOT'0 MJI€aJIbHOIO Ia3a.
KBasucraruueckue u HecTaTHUECKUE
IIPOLIECCHI

DnemeHTapHas paboTa B TEPMOAMHAMHUKE.
Brrancnenne paboTsl o rpaduky mpoiecca
Ha pV-auarpamme

Tennonepenayua kak crnocod U3MEHEHUs
BHyTpeHHel suepruu T/l cuctemsl 6e3
COBepILIEHHs pabOThI

64

65

66

67

KOHBGKIII/ISI, TCIJIOMMPOBOJAHOCTD, U3JTYUCHUC

KonnuecTBo Terminotel. TemioéMKocTh Tena.
VenpHas U MOJIIpHAs TETIIOEMKOCTH
BellecTBa. Y elibHas TEIUIoTa CrOpaHus
TOTTMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

[TonsiTne 06 aguabaTHOM MpoOIIECCe.
IlepBrlil 3aKOH TEPMOAMHAMUKHU

68

69

70

KonnuecTBo TeminoTel U paboTa Kak Mephl
WU3MEHEHUs BHyTpeHHeW sHepruu T/1
CUCTEMBI

Bropoii 3ak0H TEpMOAMHAMUKH TSI
PaBHOBECHBIX U HEPAaBHOBECHBIX ITPOLIECCOB.
Heo6paTuMocTh MpUpPOIHBIX TPOLIECCOB

HpI/IHI_II/IHBI HCﬁCTBHH TCIIJIOBBIX MAIIIUH.
KIIJT




71

72

Maxkcumanbroe 3aaueHue KITJI. Ilukn
Kapno

Pentenue 3amau

73

74

75

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIUIOBBIX ABUTATEIEd. TeIruioBoe
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl

Penrenue 3anau

O00011IeHNE U CUCTEMATU3ALMS 3HAHUM 110
teme "Tepmoaunamuka. TemnoBbie
MAaIlIHb!"

76

77

78

79

80

KonTtponsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MaIuHbI"

[TapooOpa3oBaHue ¥ KOHICHCAIIHSL.
Hcnapenue u kuneHue. Y aenbHas TEIioTa
napooOpa3oBaHus

HaceiieHHble 1 HEHACHIIIEHHBIE MAPHI.
KauecTtBeHHast 3aBUCUMOCTD INIOTHOCTH U
JIaBJICHUSI HACBIIIEHHOTO Mapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT
00BbEMa HACHIIICHHOTO Tapa. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTICHHS OT JaBJICHUS B
JKHIKOCTH

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTD

Pemenue 3amau

81

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHCTAJIOB




82

83

[TnaBneHue u KpucTauM3anus. Y aeiIbHast
TeruioTa riasienus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u
cxarue. Casur. Moayns FOunra. [Ipenen
ynpyrux nedopmaruii

84

TeroBoe pacliupeHne KUIKOCTEN U
TBépl[BIX TCII. AHI‘apMOHI/I3M TCIIJIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

85

86

[IpeobOpazoBanue sHeprun B (ha30BBIX
nepexojax

YPaBHeHI/Ie TEII0BOro OajgaHca

87

88

89

90

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHUE. Kanmuuisipabie
siBJICHHS. J|aBlIieHHe 1O HICKPUBJICHHOMN
MOBEPXHOCTHIO JKUJIKOCTU. DopMyrna
Jlammaca

O00011IeHIE U CUCTEMATU3AIUs 3HAHUIN 110
TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

KonrponbHas pabora no reme "ArperaTHbie
cocTosiHuA BellecTa. Pa3zoBble NEPexoabl”

91

OnexTpu3anus Tea U e€ IposBICHUS.
DnekTpuyeckui 3apsa. /[Ba Buaa
AJIEKTPUIECKUX 3apsoB. [IpoBoHUKH,
JUAJIEKTPUKU U TTOTYIPOBOTHUKHI

92

DJIEMEHTApHBIN JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHUs IEKTPUIECKOro 3apsaaa




93 B3aumoneiictBue 3apsaoB. ToyeuHbie
3apsael. 3akoH Kynona

94 Pemenue 3amau

95 Onektpuueckoe none. Ero neiictBue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 37EKTPUYECKOTO TOJSL.
96 [TpoOHeIi 3aps. JInHuKM HaNPSHKEHHOCTH
aneKTpudeckoro nosst. OqHOpPOIHOE

SJICKTPHUYCCKOC I10JIC

[ToTeHIIMaTbHOCTh ANIEKTPOCTATUYECKOTO
97 moJist. Pa3HOCTh ITOTEHIIMAIOB U
HaIPSDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 3JIEKTPOCTATUYECKOM I10Jie. [loTeHman
3JIEKTPOCTATUYECKOTO MOJIA

CBs13b HaPSKEHHOCTHU TOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHYECKOTO
TOJIS

100 [TpyHIMI CyNIEpIIO3ULIMH IIEKTPUUECKUX

noJien

101 Pemenue 3amau

102 ITone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsKeHHOU chepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

HpOBO,[[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

104
VYcnosue paBHOBECHS 3apsI0B




JIMdIeKTpUKY U OJTYIPOBOAHUKY B

105 AIIEKTPOCTATUYECKOM I10JIE
Konpaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IITIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeMHEHNE KOHAECHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOT0 KOHAEHCATopa

110 Pemenue 3anau

111 JIBr>keHue 3apsiKEHHON YaCTHULIbI B
OJIHOPOJHOM DJIEKTPHUYECKOM TOJIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 0
TeMe "OiekTpudeckoe nosue"

114 KoHnTtponbnas paborta o teme
"Dnextpuueckoe noiue"
Cuita Toka. [TocTosTHHBIN TOK. Y CIIOBHS

115 CYIIECTBOBAHUS MOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenue nu 9/1C

117 3akon OMa 11 yJacTKa IEeTHd.
DIEKTPUUECKOE COMPOTUBIICHHE
3aBUCHMOCTh COITPOTUBIICHUS OTHOPOJIHOTO

118 MIPOBOJIHUKA OT €0 JIJTMHBI U TIIOIIA N
MOTIEPEYHOTO CCUCHUS

119 Y enbHOEe COMPOTUBIICHHUE BEIIECTBA.

Pemenue 3amau




HOCJ’IC,I[OB&TCJ'IBHOC, napajjiCJIbHOC,

120 CMEIIAHHOE COSAMHECHHUE TTPOBOHUKOB L

121 Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKHUX 1
nenei. [IpaBuna Kupxroga

122 Pemienne 3agau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenne 3amau 1
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TemnmoBas MOIIHOCTG, BRIACIICMAs Ha 1
pe3ucrope

126 Pemenne 3amau 1

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa 715 TOJTHOM (3aMKHYTOM) 1
AJIEKTPUYECKON LIETTH

129 Pemenue 3amau 1

130 MOIIHOCTh UCTOYHHKA TOKA 1

131 Kopotkoe 3ambIkanne 1

132 Konnencarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau no reme "llocTostHHBIN 1
3NIEKTPUYECKUM TOK"

135 Pemenne 3agau mo Teme "IlocToSHHBIN 1
3IEKTPUYECKUM TOK"

136 Pemenne 3agau mo teme "IlocToSHHBIN 1

3JIEKTPUYECKUN TOK"




137

138

O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110
teMme "[1oCTOSHHBIN 21eKTpUUecKnuid TOK"

KonTponbhas pabota no Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

DnexTpuyueckas MpOBOAUMOCTD Pa3InYHBIX
BEUIECTB. DJIEKTPUUECKHI TOK B METaIaxX.
CBepx1npoBOIUMOCTb

140

141

DNEKTPUYECKUN TOK B pacTBOpPax U
paciuiaBax 3JeKTpoJauToB. 3akoHbl Dapanest
JUIS DJIEKTPOIIN3a

DneKTpuueckuil Tok B razax. [lnasma

142

DNEeKTPUUECKUI TOK B BaKyyMe.
Baxyymubie mpr0Oopbl

143
144

:‘)J'ICKTpI/I‘-ICCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

[TonynpoBoJHUKOBBIE TPHOOPEI

145

146

®u3nUecKuil TPAKTUKYM 110 TEME
"M3MepeHue cuiibl TOKa M HANPSKEHUS B
[ETTH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AHAJIOTOBBIX U IH(POBBIX U3MEPUTEIHEHBIX
npu6opoB" UK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

®u3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKEHMUSI C
LIEJIBbIO OIIPENIETIEHNSI MTHOBEHHOMN
ckopocTH"




147

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHue yCKOpeHHUs Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBWKEHHUH 110 HAKJIOHHOHN IJIOCKOCTH" WIIN
"UccnenoBanue 3aBUCUMOCTH IMTYTH OT
BPEMEHHU IIPH PaBHOYCKOPECHHOM
nBMxeHun"

148

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"U3mepenne yckopeHus CBOOOTHOTO
nageHus" win "M3ydeHue nBUKEHUS Tea,
OpOIIEHHOTO TOPU30HTATIBHO"

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yuenune nBUKEHUS TeJa M0 OKPY>KHOCTHU
C TIOCTOSIHHOM IO MOJIYJIIO CKOPOCThIO" MIIH
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpaleHnss KOHUYECKOr0 MasiTHUKA OT €ro
napamMeTpos”

150

151

®u3nYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOIIECH CUJIBI ITPU
JBUKEHUH OpyCKa IO HaKJIOHHON
miockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUs OpycKa
10 HaKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

®u3NYeCcKuil TPAKTUKYM 110 TEME
"HUccmenoBaHue 3aBUCUMOCTH CHUI
YIPYTOCTH, BOSHUKAIOIIMUX B IIPYKUHE U
pPe3MHOBOM 00pasiie, oT ux aedopmaru”
iy "M3yuenune NBUKEHUS CUCTEMBI Tell,




152

CBSI3aHHBIX HUTBIO, TIEPECKUHYTOM Yepes
JIErkuii OJ10K"

DuU3NYECKU MPAKTUKYM 110 TEME
"U3zmepenune koddduimeHTa TpeHus mno
BEJIMYMHE YIJIOBOTO KO3 duiimenrta
3aBucuMoctu Frp(N)" wnu "UccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KOA(PPUIIMEHTOM
Tpenust" wiu "VM3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHeM"

153

dusnuecKuil NpakKTUKYM 10 TeEMe
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpalieHus"
win "KoHcTpynpoBaHe KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTHU TBEPAOTrO TEJIA, UMEIOILIETO
IJI0Ab OTOPHI"

154

155

®u3nYeCcKuil TPAKTUKYM 110 TEME
"N3MepeHne uMIrysbca Tena mno
TopMo3HOMY TTyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTH MOJAEIH IEKTPOMOOWIIS U
MOIIHOCTH cuiibl TATH" win "CpaBHEHHE
W3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMIYJIbCa NP YIPYroM B3aUMOJICUCTBUN"
iy "M3MepeHne KNHETHYECKON YHEPTUH
TeJa 1o TOPMO3HOMY TTyTH"

Pu3nUecKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpPMUUYECKOTO MpoIiecca




(peKoMEeH1I0BaHO HCIIOIb30BaHUE LIUPPOBOI
nabopatopun)" win "M3ydeHne n30X0pHOTO
nporecca" wim "M3ydenne n306apHOro
npouecca" win "[IpoBepka ypaBHEeHUS
cocTostHUs"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHue yaenpHol TenaoéMKocTu" niu
"UccnenoBanue mpoliecca OCThIBaHUS
BemectBa" win "UccnenoBanue
aguabatHoro nporecca” win "M3ydenue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPhI KUTICHUS
JKUOKoCTER"

157

158

®u3nYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEHN HcTapeHust
x)uakocrei" win "M3mepenue yaenbHOU
TEIJIOTHI MJIaBJIeHUs Jbaa" win "U3yuenue
CBOMCTB HACBIIIEHHBIX NApOB" MU
"H3mepenue abCONMIOTHOM BIAXKHOCTH
BO3JlyXa U OI[EHKa MacChl TIapoB B
nomeniennn". smepenne kodduimenta
MOBEPXHOCTHOTO HATSHKEHUS

Du3n4ecKuil IPAKTUKYM 110 TEME
"HabmtoieHue npeBpaiieHus SHEpruu
3apsHKEHHOT0 KOHAEHCATOPa B SHEPTHUIO
n3nydeHus ceeroguona’ win "M3yduenue
MPOTEKaHUA TOKa B LIETH, COJEpKaIIEH
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTU MOTEHIMAIOB (HAMPSKEHUA) IPU




159

160

IIOCJICI0OBATEIIEHOM COSTMHEHUH
KOHJIEHCAaTOpoB"

DuU3NYECKU MPAKTUKYM 110 TEME
"UccneqoBaHue CMENIAHHOTO COSTUHEHUS
pe3uctopoB” uin "M3MepeHnne yienbHoro
COTIPOTHUBIICHHUS MPOBOJTHUKOB" HITH
"UccnenoBaHue 3aBUCUMOCTH CHIJIBI TOKA OT
HaIPSKEHUS ISl JIAMITBl HaKaJTuBaHUs"

Ou3nyecKuil MPakTUKYM IO TEME

"Habmroenue snexktponusa’ uiu

"U3mepenue 3apsiia OJHOBAICHTHOTO HOHA"

i "HccaemoBanne 3aBUCUMOCTH 1
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT

temneparypbl” win "CHATHE BOJIBT-

aMIEPHOI XapaKTEepUCTUKU Auoaa"

161

162

163

PesepBHelit ypok. O60011IeHNHE U
CHUCTEMaTH3alus 3HAHUHU 110 TEME 1
"Kuuemaruka"

PesepBHriit ypok. O6001ICHHE U
CUCTEeMaTH3allMsl 3HAaHHUH 10 TeMe 1
"Imaamuka"

PesepBurlit ypok. O60011eHNE U
cucTeMaTu3aiis 3Haguii mo reme "Cratuka 1
TBEpaoro tena"

164

PesepBHbIii ypok. O0001ICHNE U
cUcTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI 1
COXpaHEHHUs B MEXaHUKe"




PesepBHbIil ypok. O0001ICHNE U
165 cucreMarusanus 3HaHui mo tTeme "OCHOBBI
MOJIEKYJISIPHOKUHETUYECKON TEOPUU"

PesepBHbIil ypok. O0001ICHNE T
166 CHCTEMATHU3AIUs 3HAHUH 10 TEME
"Tepmoannamuka. TennoBbie MalIuHbI"

PesepBHeiit ypok. O600IICHHE 1
CHCTEeMaTH3alus 3HaHUH 110 TeMe
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBble Iepexoan”

167

Peseprubriit ypok. O60011eHIE U
168 CUCTEMAaTH3aIHsI 3HAHWH 110 TeMe
"DnekTpuueckoe mnoie"

Peseprubriit ypok. O60011eHIE U
169 CUCTEMAaTH3aIHsI 3HAHWH 110 TeMe
"TTocTOSIHHBIN AMEKTpUYECKUil TOK"

PesepBuslit ypok. O60011eHNE U
170 cucreMartuzanus 3HaHui mo teme "Toku B
pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoJgnuyecTBo 4acoB

KonrpoJjabubie
Bcero P
padoThI

IIpakTH4eckune
padoThI

Jara
U3YyYEeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

B3aumopeiicTBue NOCTOSHHBIX MarHUTOB
Y IPOBO/IHUKOB € TOKOM. MaruuTtHoe
nosie. ['unoresa Amrepa

Bexrop MaruutHON nHAyKuu. IpuHnmn
CyNEPNO3UIIMU MATHUTHBIX ToJeH. JInnun
MAarHUTHON MHIYKIIHHA

MarsuTtHO€ 10J1€ IIPOBOJHUKA C TOKOM.
OnbIT OpcTena

Cuna Ammepa, e€ HanpaBIEeHUE U MOAYJb

Pemnrenne 3anau

IIpumenenue 3akoHa Amnepa.
DneKTpou3MepHUTeIbHbIE TPUOOPHI

Cuna Jlopennia, e€ HampaBJIeHUE U
MOJYJIb. JIBUKEHHE 3apSKEHHOM YaCTHUIIbI
B OJHOPOJHOM MAarHUTHOM TIOJIE

Pemenue 3agau

PaGora cunel Jlopenia

10

Pemnrenue 3anau

11

MarauTHoe I10JI€ B BEIIIECTRBE.
(DeppOMaFHCTI/IKI/I, napa- 1 [naMaraCTuKu

12

OcHoBHbIE CBOCTBA (heppOMarHeTUKOB.
[Ipumenenue peppomMarHeTUKOB




Pemrenue 3agaud mo teMme "MarautHoe

13 "
IoJjie

14 Pemrenue 3agad mo teMe "MarauTtHoe
mose"

15 SIBneHue MEKTPOMArHUTHON UHAYKIIUH.
[Torok BeKTOpa MArHUTHON MHIYKLIMHU

16 O/1C urayKIMHA

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU
Qapanes

18 Buxpesoe anexrpuueckoe mnosie. Toku
dyko

19 O/1C nHAYKIMH B JBUKYLIUXCA
MTPOBOTHUKAX

20 Pemenue 3agau

21 [IpaBuno Jlenna

99 NunyktuBHOCTH. Karymka
WHIYKTUBHOCTH B IIETIH MTOCTOSIHHOTO TOKa

93 Asnenue camounaykiuu. IC
CaMOWHTYKIIHH

24 DHeprus MarHUTHOTO TOJIS KaTyIIKU C
TOKOM. DJIEKTPOMAarHuTHOE o€

25 Pemenue 3amau

26 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
TeMe "DnekTpoarHamMuka'

97 KonrponsHas pabora o reme

"OnexTpoaguHamuka'




KoneobarensHas cucrema. CBOOOIHEIE

28 kosiebOanus. 'apMoHnYecKue KoeOaHus

29 KuneMarnueckoe ¥ TMHAMHYECKOE
OITMCaHHe KOJIeOaTENbHBIX IBMKEHUN
DHepreTudeckoe onucanue. BeiBos
JUHAMUYECKOTO OIUCAHMS

30 TapMOHHYECKHUX KOJICOaHUH U3 MX
HHEPTeTHYECKOr0 U KHHEMaTHYEeCKOTO
OITHCAHHUS

31 Awmruutyna u asza konedbanuit
[Tepuon u yactora konebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJeOaHUNI

32 MareMaruudeckoro mastHuka. [lepuox
CBOOO/IHBIX KOJIEOaHU TPY>KMHHOTO
MasiITHAKA

33 3aryxaromue konedanus. BeiHyXIeHHBIE
koJsieOanus. Pe3oHanc

34 ABTOKOICOaHUS

35 Pemenue 3amau
VYpoxk-koHpepenuus "MexaHnueckue

36 KoJIe0aHUs B MY3bIKQJIBbHBIX
UHCTpyMeEHTax"

37 O0o001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanndeckue kojieoanus"

38 DNEeKTPOMArHUTHHIE KOJIEOAHMUS.

KonebaTtenbHbIil KOHTYD




®opmyna Tomcona. CBsi3b aMITATYbI

39 3apsiia KOHJIEHCATOPa ¢ aMILUIUTYAON CHIIBI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEeHUsl SHEPTUH B UJIEATTbHOM
KoJs1e0aTeIbHOM KOHTYpE
3aryxarolue IeKTPOMarHuTHbIE

41 KosieOaHus. BeiHyKIeHHBIC
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

42 IIepemenHsb1i TOK. Pesucrop u
KOHJICHCATOP B IIETH IEPEMEHHOTO TOKa

43 Karymika MHIYKTUBHOCTH B LIETIN
IEPEMEHHOT0 TOKa

44 3akon OMa 1J1st SIEKTPUUYECKON 1Ienn
MEPEMEHHOT0 TOKa
MOoImHOCTh IEPEMEHHOT0O TOKA.

45 AMIUTMTYTHOE U JIEUCTBYIOIIECE 3HAUCHUE
CHJTBI TOKA W HANPSHKEHUS

46 Pe3oHaHC B 351€KTpUYECKOH 1EH

47 Pemrenne 3anau
WneanbHblif Tpanchopmartop.

48 [IpousBoacTBO, Mepenaya U mMoTpedICHHE
JIEKTPUYECKON IHEPTUN
DKOJIOTHYECKHE PUCKU TIPU TIPOU3BOJICTBE

49 anekTposHepruu. Kynbrypa
HCTOJIb30BAHUS DJIEKTPOIHEPTUH B
MOBCEIHEBHOM KU3HU

50 Pemenue 3amau

51 Pemnrenue 3anau




O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH 110

52 | "
Teme "DIeKTPOMarHuTHbIE KoJIeOaHus

53 MexaHnueckue BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

o4 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpa3syk u ynerpassyk. LllymoBoe
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl

57 Pewmenue 3amau

58 DJeKTpOMarHuTHbIC BOJHBI. M3mydeHne
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprust MEKTPOMArHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
[Ikana 3MeKTPOMarHUTHBIX BOJIH.

60 [TpuMeHeHHe >1eKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIUIBI pAAMOCBSI3U U TEIEBUICHHUS.

61 Paaguonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOLIEH cpe/ibl

62 KonTponbhas padota no teme
"Konebanus u BoHBI"

63 Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacrpocTpaHEHUs CBETa

64 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHA
IPSIMOJINHEHHOTO pacpoOCTpaHEHHs CBETa

65 OTtpaxenwne ceta. [Lmockoe 3epkaio.

Cdepuueckoe 3epkano




[Ipenominenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [M0KA3aTEIIb

66 npenomienus. [lonHoe BHyTpeHHEE
orpaxxeHue. IIpenenpHbIi yroi oJHoro
BHYTPEHHETO OTPAXKECHUS

67 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHOB
OTpaXKEHUS U IPETOMJICHUS CBETa

68 Xon nydeit B mpusMe. Jlucrnepeus cBeTa.
CrnoxxHbIid cocTaB Oenoro cera. L{Bet

69 JInH3bl. @OKYCHOE PaCCTOSIHUE U
OINITUYECKas CHJIa JIMH3bI

70 [TocTpoenne n300pa>keHUi B JIMH3aX U UX
CUCTEMAaXx. Y BEJIMYECHHE JIMH3bI
Pemienue 3a1a4 Ha MOCTpOeHUE

71 M300paXEHH, MOJIy4aeMbIX C ITOMOIIBIO
JIMH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensl npuMeHUMOCTH
reOMETPHUECKON ONTUKU

74 CKOpOCTb CBETa U METO/IbI €€ U3MEPEHHS

75 Hucnepcus cera

76 WuTepdepennus ceera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJI0ICHNST MAKCHMYMOB M1 MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue nnTepdepeHun

80 Hudpaxius ceera




JudpakuronHnas peméTka. Y cioBue

81 HAOJI0/ICHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepedyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

84 Pemenue 3amau

85 CBeToBBbI€ BJICHUS B IPUPOJIE

86 O06o001IeHre U CHCTEMATH3aLNs 3HAHUH 110
TeMe "OnTuka"

87 KonTponbHas padota no teme «OnTuka»
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U
MIPUHIUIT OTHOCUTEIBLHOCTH

89 [Toctynatel cnennaibHOM TEOPUHN
OTHOCHTEIBLHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[Ipeobpa3zoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE BPEMEHU
Y COKpAaIIeHHUE ITTUHBI

o1 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM
YaCTHUIIBI
CBs3b MaCChI C SHEPTUEH U UMITYJIBCOM

92 PENATUBUCTCKON YaCTULIBI. DHEPTHUS
MOKOS

93 PaBHOBeCHOE TETIOBOE U3TyUEHUE

94 3axoH cMmenieHns Bunaa

95 I'uniote3a M. Ilnmanka o kBaHTax. @OTOHEBI




96

DHeprus U UMIyibC GpoToHa

®otordpdext. Onpitet A. I'. Cronerosa.

o7 3akonHbl GpoTtorddexra
VYpaBuenue DitHIITEHA 7151

98 dororddekra. "Kpacnas rpanumna"
dororddekra

99 JlaBnenue cBera. Onwithl [1. H. JIeOeneBa

100 BosHOBEIE CBOIICTBA YaCTHIL
Bounnbl ne bpoiinsa. [[imuHa BoJIHbI 1€

101 Bpoiinist u pa3mMepsl 00J1aCTH JTOKATH3AIAH
JBHOKYILEHCS] YaCTULIBI

102 KopnyckynsapHO-BOIHOBOM AyaIn3m

103 Judpakius 3JeKTPOHOB HA KPUCTAILIAX
Crnenuduka n3MepeHuit B MUKpOMHUPE.

104 CooTHolIeHNs HEONTPEAENEHHOCTEN
['eitzenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemenwne pacuéTHbIX 33124
KonrtponbHas padota no remam: "OCHOBBI

107 CTO", "KopmycKyasspHO-BOJIHOBOU
nyanusm"
OMBITH IO UCCTIETIOBAHUIO CTPOCHUS

108 aroma. [TnmanerapHast Mozienp aToMa
Pesepdopna

109 [Toctynater bopa

110 Bunel criektpoB. CiekTp ypoBHEHR

OHCPIrUr aToMa BOAOpOJa




111

112

CrioHTa"HHoOE U BBIHY)XXJICHHOC U3JIYUCHUC
CBCTa

Jlazep

113

114

115

116

Hyxnonnas monens sapa ['eitzenOepra-
NBanenko. 3apsiy 1 MacCoBOE YUCIIO sAJpa.
W3oronsl. PannoakTuBHOCTE

3aKOH paIMOaKTUBHOT'O pacraja.
CBoiicTBa HOHU3UPYIOIIETO U3TyUCHHUS.
BinusiHue pagqroakTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpust

DHeprus CBA3U HYKJIOHOB B sIJIpe.
Snepusie cunbl. [ledext maccol sapa.
SnepHble peakuuu. fepHbIE PEAKTOPHI.
[IpoGnemb! ynpaBisieMoro TepMosAEpHOTO
CHUHTE3a. DKOJIOTUYECKUE acTIeKThI
pa3BUTHS SAECPHON IHEPTETUKHU

Mertoabl perucTpaluuu U UCCIeI0BAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bapronbl, ME30HBI U JIENTOHBI.
[Ipencrasnenune o CTaHAapTHON MOIEIH.
KBapk-rir0oHHast MOJIEb aApOHOB

117

®dwusuka 3a npeaenamu CTaHAapTHON
Mojenu. TéMHas MaTepus U TEMHas
sHeprusi. EnuHCTBO (hM3MYeCcKOi KapTHHBI
MHpa

118

Dtarnbl pa3BUTHUS ACTPOHOMUU. 3HAUCHHE
aCTPOHOMHHU




119

120

121

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JIsI
0OBSICHEHUS IPUPOJIBI KOCMUYECKHX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX
HCCIICIOBAHN

CoBpeMEHHBIE ONITUYECKHE TEJIECKOIIHI,
pannoTenecKonbl, BHEaTMOChepHas
aCTPOHOMUS

Bun 3Bé3anoro He6a. Co3Be3ausi, spKue
3BE3Ibl, TUIAHETHI, UX BUJUMOE JIBUKCHHE

122

Comnneunas cucrema. Comnnite. ConHeuHast
AKTHUBHOCTB. I/ICTO'-IHI/IK 3HCpFI/II/I COJ'IHIIa %1
3BE3]

123

124

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
Jlnarpamma "creKTpajbHBIN Kjlacc —
CBETHUMOCTB"

3Be3,Z[H IJIaBHOM IIOCIEA0BATEIbHOCTH

125

BuyTtpenHnee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEeACTaBIECHUS O
IIPOUCXOXACHNUHU U 3Bostoluu CosHua u
3BE3/1. DTambl )KU3HHU 3BE3]T

126

Muneunsiii [Iyte — Hama I'anakTuka.
Tunel ranakTuk. YEpHbIE OBIPHI B AAPAX
TIAKTUK

127

128

Bcenennas. Paciiupenue BeeneHHoi.
3akon Xa66na. Teopus bonbiioro B3peiBa.
PennkroBoe n3nyuenue

MacuraGHast ctpykTypa Beenennoil.
MeraranakTuka




129

130

131

132

133

134

Hepeménnsie mpo6iieMbl aCTPOHOMUHT

@uU3NYECKUI IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOTO ITOJIA
IMOCTOSTHHBIX MarHUTOB' MJIH
"UccnenqoBaHue CBOMCTB
dheppomarnerukoB" wiau "Uccnenoranue
NENCTBUSI TIOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoMm"

®du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepenue cuiibel AMiiepa" wim
"N3yueHue 3aBUCUMOCTH CUJIbl AMIIepa OT
cuibl Toka" wim "Onpenenenue
MarHMTHON MHIYKLIMU Ha OCHOBE
u3MepeHus cuiibl Ammepa"

Ou3nyecKkuil MpakTUKyM O TeMe
"HccnenoBaHue IBJIEHUS
AJEKTPOMAarHUTHOM MHAYKIMU" WIIN
"OnpeneneHne HHAYKIIMH BUXPEBOTO
MarduTHOTO moJjsg"

Pu3nuecKuil NPaKTUKYM 110 TEME
"UccnenoBanue siBICHUA CAMOUHYKIAN"
win "COopka MOJIETH SJIEKTPOMAarHUTHOTO
reHeparopa"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasITHUKOB"




135

136

137

138

DU3NYECKUI TPAKTUKYM I10 TEME
"IIpeoOpa3oBanue SHEPTHH B IPY>KUHHOM
MasTHHUKE"

Pu3NUeCKUil NPAKTUKYM IO TEME
"HccnenoBaHue nepeMEeHHOr0 TOKa 4epes
MOCIIE0BATENBHO COETUHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop” win
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOT0 TOKa"

Pu3nuecKuil IPaKTUKYM I10 TEME
"N3yueHue napameTpoB 3BYKOBOW BOJIHBI"

@uU3NYECKU NPAKTUKYM 110 TEME
"M3mepenune nokasaTelis IpeJoMICHUs
crekna" win "[lomyueHue nzoopaxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

140

@u3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xKuakux JuH3)" win "M3mepenue
(OKYCHOT'O PaCCTOSHUS PACCEUBAOLINX
auH3"

Pu3nuecKuil NPaKTUKYM 110 TEME
"Habmronenue nudpakiuu,
uHTEephEPEeHIINH U TOJISIpU3aIiK cBeTa"

141

OU3NYECKUI TPAKTUKYM I10 TEME
"OnpenesieHuE UMITYJIbCA U SHEPTUH
PENATUBUCTCKHUX YacTHIL (110
dotorpadusM TPEKOB 3apIKEHHBIX
YaCTHI] B MArHUTHOM T10J1€)"




142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrossHHoM 1lnanka Ha
OCHOBe uccienoBanus Gporordpdexra” wmm
"HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaTpsKeHUs"

143

144

145

146

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue crekTpa pa3pekeHHOTO
aTOMapHOI'0 BOAOPOJAa U U3MEPEHUE
noctostHHOM Punbepra"

Pu3nuecKuil NPaKTUKYM 110 TEME
"HccnenoBanue paaoakTUBHOTO (OoHA C
WCIIOJIb30BaHUEM JTO3UMETpa' UIn
"N3yueHue noraomeHus: 6eTa-yacTuil
aroMuHAEM"

@u3nuecKuil NPaKTUKYM IO TEME
"HaOmroaeHus 3BE31HOr0 HEOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIO0JIb30BAaHUEM KOMITBIOTEPHBIX
IIPUIIOKEHUH JUIS OTIPEEIICHUS
MOJIOKEHHUS HeOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE CO3BE3IMS
CeBepHOro nojaymapus u sipkue 3BE31b1"
win "Habmonenus B teneckon JIyHsl,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoOIUIeHMi1"

O0o001IeHNEe U CHCTEMAaTH3allMsl 3HAHMIA.

Poinb ¢pu3uKM 1 aCTpOHOMHHU B
SKOHOMMUECKOM, TEXHOJIOTMYECKOH,




147

COIIMAIBHOM M ATUYECKOH chepax
JESITEIbHOCTH YEJIOBEKA

O000111eHIE U CUCTEMATH3aIlUs 3HAHUI.

Ponb 1 MecTo pU3HMKHU ¥ aCTPOHOMHUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

148

149

O0o0011eHrEe U CHCTEMATHU3aIIUs] 3HAHUIA.
Porne dpusmueckoii Teopun B
(dbopMUpOBaHHUH TIPE/ICTABICHHI O
(hU3UYECKOI KapTUHE MUPA, MECTO
(bu3nUecKoil KapTUHBI MUpA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIE

O00011IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMe "Kunemarnka"

150

151

152

O000IIIEHNE U CUCTEMATH3AIINs 3HAHUH 110
Teme "Kunemaruka"

O00011IeHIE U CUCTEMATHU3AIHs 3HAHUN 110
teme "JluHamuka"

O06o011eHre 1 cucTeMaTu3alys 3HaHuH 110
teMe "CraTtuka TBEpAoro rena”

153

154

155

O060011eHre U cucTeMaTU3alus 3HaHUuH 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOH Teopun"

O0o001IeHre U CHCTEMATH3alKs 3HAHUH 110

teme "Tepmoannamuka. TerioBbie
MaluHbI"




156

157

O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3zoBbIe Iepexoab"

O060061eHre U cucTeMaTU3alus 3HaHUu# 110
Teme "DnekTpuieckoe mnoie"”

158

O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 110
teMe "[1oCTOSHHBIN 27eKTpUYecKuil TOK"

159

160

O06o0muIeHne 1 cucTeMaTu3aIys 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

O00011eHMEe ¥ cUcTeEMAaTH3alus 3HaHUHI 110
TeMe "Maruutaoe noie"

161

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTHu3alis 3HaHUH 110 TEME
"DJeKTpOMarHuTHas UHIyKIus"

162

163

164

165

PesepBubIiil ypok. O6006111eHIE 1
CHCTEMATHU3AIMs 3HAHUI 10 TEME
"Mexannyeckue koneoanus"

PesepBHelit ypok. O60011IeHNE U
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
"DJIeKTpOMarHuTHEIE KosieOanms"

PezepHblit ypok. O6o011ieHnE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"MexaHUYeCKHe U 2IeKTPOMAarHUTHBIE
BOJIHBI"

PesepBHelit ypok. O6001ICHHE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
"OnTuka"




166

167

168

PesepBubIil ypok. O60011IcHIE 1

cucreMatrni3anuia 3HaHI/II\/‘I I10 TCMC
"OcuoBer CTO"

PesepBHrlit ypok. O6006111eHNE 1
cCUCTeMaTH3alysl 3HaHHUH 110 TeMe
"KopnyckynsipHO-BOTHOBOM Jyann3m"
PesepBHeIit ypok. O600IICHHE 1

cucTeMaTus3alus 3Haguii mo teMe "dusuka
atoma"

169

PesepBubIil ypok. O60011eHIE 1
cUCTEMATH3aNsI 3HAaHUN 110 Teme "Pu3uka
ATOMHOTO SI/Ipa U JIEMEHTapHBIX YacTuil"

170

PesepBHeIi ypok. O000IICHHE 1
CHCTeMaTH3allus 3HAHUH 10 TeMe
"OnemeHTh! acTpopu3UKN"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kimace/ Kacesinos B.A., O011ecTBO ¢ OrpaHuYeHHON
O0TBETCTBEHHOCTHIO «J[[PODAY; AkiinonepHoe o61iecTBo «31aTenbeTBO

«HpOCBGHIGHI/IG»

METOIANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Meroaunueckue nmocobus ans yaurenei o cepuu Jluaus YMK B. A.

KacesinoBa. ®usuka (10-11) (V) nns 10-11-ro knacca
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