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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeaHero oOuero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM o00Opa3oBaTeinbHOU Mporpammel, mnpeacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueil mporpamMmbl BocnuTanus U KoHuenuu
npenoaaBaHus yueoHoro npeameta «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3aIUsIX
Poccuiickoit  depepanuu,  peaJM3yOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/esioB
y4eOHOro TpeaMeTra ¢ y4e€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaromuxcs.
[Iporpamma 1o ¢u3uke naéT NpeacTaBieHUE O LEJAX, COJEpKaHHH, OOIen
CTpaTernu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKy yriayOiIEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/1layu MPO(ECCUOHATLHON OpPUEHTAIMM, HANPABJICEHO HA CO3/IaHHUE YCIOBUU IS
NPOSIBJICHNS CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOMUMBI JJIS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUS MO PA3NIUYHBIM  (PUBUKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme mno Qusnuke ONpEnensioTcs IUTAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3UKH HAa YPOBHE CPEIHETO OOIIETro 00pa30BaHMs: JINYHOCTHBIE,
METanpeIMeTHbIe, TpeAMeTHble (Ha  yriyonéHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKW TpeOOBaHWN K JUYHOCTHBIM,
METanpeJMETHBIM H TPEIMETHBIM pe3yJibTaTaM OOy4YaroluXCs, OCBOMBIIUX
nmporpaMMmy 10 (¢GHU3UKE Ha YpPOBHE CpeIHero oOmero oOpa3oBaHHsS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uke BKIIOYALT:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHHUS Kypca (U3WMKH HA YIIIYOJIEHHOM
YPOBHE, B TOM YHCJI€ PEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0OyUEHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nkay mo rogaM 00y4deHus.

[Iporpamma 1o ¢Qu3uke WMEeT NPUMEPHBIH XapakTep W MOXKET OBIThH
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTENECH U
MPEJAOCTABISIET BO3MOXXHOCTH JIJI1  peajiM3allii  Pa3lIMYHbIX METOJIMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE IPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HaubOosiee OOLIMX 3aKOHAX MPUPOJIbI, BHICTYNAas B
KayecTBe y4eOHOIo IpeJMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIaJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. LIkonbHbIN Kype PU3NKN — cucTeMooOpa3yomui
JUIsL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBJICHWM, H3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MaTEpHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKH BHOCHUT OCHOBHOM BKJIaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydarmierocs, B GOpMUPOBAHUE YMEHHUN NMPUMEHSATh HAYYHBIM
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHOBY Kypca (pU3uKHM Ha ypOBHE CpeIHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHLMIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOMN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peannzanus NpeanoiaracT HCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (U3MYECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpasnennocmu. Kypc dusuku yriyOon€HHOro ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN M3YYEHHBIX TEOpUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TE€XHOJIOTHUHU.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOsieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW U TEXHOJOTHM, a TakkKe OOCYKICHHS
po6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue cofepx’aHus MPOrpaMMbl 10 (PU3UKE TOIKHO OBITH MOCTPOSHO Ha
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzammst 3TUX
MIPUHIIMIIOB 0a3UpyeTCs HA UCIOJIb30BAHUM CaMOCTOSTENIBHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JelcTBymomero Gakropa ydeoHoro mporecca. s yrayonéHHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (DPOHTAIBHBIC YUYEHWYCCKHUE OIBITHI TPU W3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
nBa crocoba peanuzanuu  (U3UYECKOrOo MpakTUKyma. B mepBom ciiyuae
MpakTUKyM npoBoautcs naubo B koHEe 10 u 11 knaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
WHTerpaius padoT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpPHIC
MPOBOJSITCSL B Mpoliecce u3yueHus paszzaena (temsl). Ilpu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIIaroBOi HHCTPYKIUH.

B nmporpamme mo (Qu3uMke cHcTeMa YYEHHUYECKOTO JKCIEPHMEHTA,
7abopaTopHBIX paboOT W MpaKTUKyMa MpE/ICTaBICHAa €IWHBIM MepeyHeM. Bwioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIBFHOTO MPoIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢usuku. llpm sTom obecrmeumBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEpPEHUs, UCCIICIOBAHUS 3aBUCUMOCTEH (M3MUECKMX BEJIWYUH M TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3aJadd C SIBHO
3aJlaHHON W HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YeHHbIE 3aKOHBl U 3aKOHOMEPHOCTHM KaK W3 OJHOTO paszjena Kypca, Tak H
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBSICHEHHE/Npe/CcKa3aHue MPOTEKAHUS
bU3UYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOopa
buznueckoi MOACIHU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO x MarepuaibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus JOJIKEH U3y4aThCs B YCIOBUAX
MpeIMEeTHOro KaOuHeTa. B kaOuHeTe (U3MKU MODKHO OBITh HEOO0XO0auMOe
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
Gu3NKe YYEHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIIMOHHOE 000pYyJ0BaHHUE.

JleMoHCTpanmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOM JIOCTATOYHOCTH UM  00ECTeunBaeT TIOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcst B BHIE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCA B pacuéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOMKHBI OBITH TMOCTPOEHBI HAa KOMILIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpPATOPHUHL.

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

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO MPUPOABI, pPa3BUTHE UX HHTEJUIEKTYyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJ€ MO3HAHMS U (POPMUPOBAHUE
UCCJIEI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4Y€HHUs OCHOB
CTpOEHUSI MaTepPUH U PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMupoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIIOIb30BAHUEM (U3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poJNd (U3MKKU Uil pPa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE Mpe/ICTaBIICHUN 0 BO3MOXHBIX  cdepax  Oyaymiei
npodeccuoHaIbHON NIESITeIbHOCTH, CBS3aHHBIX C (U3MKOW, MOATrOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkenue 3TUX Lienied oOecrieyuBaeTcs perieHueM CIeIyIoNUX 3a1a4d B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

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

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC M A NPUHATUS MPAKTHUECKUX PEIICHUN B
ITOBCEIHEBHOM KU3HMU;

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NUYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckold MonenaM, aJeKBaTHOM YCIOBUSAM 3aJaud, B TOM 4HCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHUE (PU3NYECKHMX OCHOB M MPHUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
Gu3nYeCKNX OKCIEPUMEHTOB, aHalW3a M HHTEpHpeTanuu  HHpOpMAaIHH,
OIpPEJENICHMS] TOCTOBEPHOCTH MOJIYYEHHOT'O pPe3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU MPOECKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydeHus yueOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETO
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIAL.

Ha u3yuenue ¢puszuku (yriyOn€HHbIH YpPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
obOpazoBanus oroautcs 340 gacos: B 10 knacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamme 1o (Qu3MKe TNepedeHb TabOpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHUS JA0OPATOPHBIX padOT W ONBITOB C YYETOM HHIUBUAYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

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

OKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEeIo, HiAcanbHAs >KUIAKOCTh, WJICATbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKU 3aKOH, TPAHUIIBI €r0 MpuMeHuMocTu. duznueckas
TEOpHUs.

Pons u mecto ¢uzuku B GOpMHUPOBAHUU COBPEMEHHOW HAayYHOU KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HANpSOKEHHS B LENM IOCTOSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBUKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKEHHS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MaTtepuaibHOW TOYKH, €TI0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienre, CKOpPOCTb (CpelHsIsi CKOPOCTh, MIHOBEHHas CKOPOCTh) H
YCKOPEHUE MAaTEpPHAIBHOM TOYKH, UX MNPOECKIMM HA OCHU CHUCTEMBbl KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpauKH.

CBobOogHOE TmMajeHue. YCKOpeHHe CBOOOJTHOTO MmajacHus. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHetHoe  nBHKeHHE. J[BMKEHHE  MaTepuaJbHOM  TOYKM IO
OKPY>KHOCTU. YTJOBas U JUHEWHAas cKopocTh. llepuon u wactora oOpaiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKCHHE CHApsJo0B, LEIMHbIC, MIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE TU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHnue Ten B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue nABMWXKeHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpocTH IpHU ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuEe TyTeH, TPAeKTOPHM, CKOPOCTEW IBHKEHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Ipu MPSIMOJIMHETHOM paBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuenue nBWXKEHHMS Tena, OpOIIEHHOTO TOpu3oHTaIbHO. I[IpoBepka
TUIIOTE3bl O NPSMOM NPONOPLUOHAIBHOW 3aBUCHMOCTH MEXKIY JAJIBHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TNEpUOAa OOpalieHus: KOHUYECKOTro MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTeMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3ununu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproToOHA 1151 MatepuaibHbIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJICHTHOCTb T'PAaBUTALMOHHON U
VHEPTHOMN MacCCHI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJIeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKEeHHE
HeOECHBIX Tel U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckasi CKOpOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenne ABMKEHUS T€Nl B MHEPIUATBHBIX U HEMHEPIIHAIBHBIX CUCTEMAX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEW  MPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHNE B MHEPLMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHHSI U CKOJIBKEHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepeHnre paBHOACHCTBYIONIEH CHIJI TIPH JBM)KCHHH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMUKEHUS Opycka IO
HAKJIOHHOM INTOCKOCTH HA 3aJJaHHOE PACCTOSHHUE OT €ro MaccChl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3ydenne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
nErkuii OJIOK.

N3smepenue koadduirieHTa TpeHUsSI MO BEJIUYMHE YIJIOBOro KoddduimneHTa
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpHoe Teno. [locTymatenbHOe W BpamiaTeIbHOE JIBUIKEHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teity. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne ycioBU paBHOBECHS TBEPAOTO Tela, HUMEKOIIETO OCh
BpallCHUSI.

KoHcTpyrnpoBanue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTeprUaibHONM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp macc
CUCTEMBbI MaTepUaNIbHBIX TOUEK. Teopema 0 IBUKEHUU LIEHTPa MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANIbHBIE Ccwibl. lloTeHUManbHas >Heprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUECKAsT CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyuM A WI€adbHOM KUJIKOCTH Kak CIEACTBHUE 3aKOHA
COXpPAHEHUSI MEXaHUYECKOU SHEPTUU.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KMHETHYECKOM M MOTEHUHUAIBHOM JHEPrud IIpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nMmnyiibca Teia no TOpMO3HOMY ITYTH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cOXpaHEeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUMU.

N3Mepenne KNHETHYECKOW SHEPTUH TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU NMPYKUHBI C pabOTOIl CUIIBI
TPEHUSL.

Onpenenenue pabOTbl CHIIBI TPEHHUS HPHU ABUKEHUM Tela MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOI MeopUl.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoit Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHe. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX



Mozeneii. Macca u pasmepel Mosiekyn (aromoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

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

Mogenb ueanbHOro ra3a B MOJEKYISIPHO-KUHETUYECKOW TEOPUHU: YACTHUIIBI
rasa JIBI)KYTCS XaOTUUYECKHU U HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcoOTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B
ujealbHOM Ta3e ¢ TIOCTOSHHBIM KOJWYECTBOM BemiecTBa. [ 'paduueckoe
npeJ/iCTaBlIeHUuE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHepruewu
MOCTYMATEIHHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOAUHAMUYICCKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
O6apomeTp, Moy4eHue HaHOMaTEpPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTe.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO PAaBHOBECHS IpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEIIHUX YCJIOBUH st
TEpPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJUHAMHUUYECKON CHUCTEMBbl KaK CpEJHHUE 3HAYEHUS BEJIMYMH, ONHCHIBAIOIIUX
€€ COCTOSITHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMA YpPaBHEHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpaXKEHUE I BHYTPEHHEW JHEPIHUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue a1 BHyTpEHHEH dHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBa3zucratnueckue 1 HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncinenue paboTel 1o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cmocod  U3MEHEHMS  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  CUCTEeMBbl  0e3  coBepiieHust paborel.  KoHBekius,
TEIMJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TennoémkocTs Tena. YaenpHas W MOJSIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Mailepa. YenbHas TeIIoTa CrOpaHus
TorinBa. Pacy€r KonuyecTBa TEmJIOTHI TpH  Terwionepenaue. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa odHeprud. KomandectBo
TEIUIOTBI W paboTa Kak  Mepbl  HM3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aJIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOIAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKHA I HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NPUPOIHBIX ITPOIIECCOB.

[TpuHumner gectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenue KIIJI. [ukm Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJIUIIMOHEp, AW3ENbHbIA W KapOIOpaTOpPHBIA [ABUTATENM, MapoBas TypOUHA,
MOJIyYEHHUE CBEPXHHU3KUX TEMIIEpaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» M AJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME YAEIBHBIX TEILNTIOEMKOCTEN BEILIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpbHON TEINIOEMKOCTH.

UccnenoBanue mpoiecca OCThIBAHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. HMcmapeHue W KumneHue. YenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HEHachIlEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanmu TBEpHOro tena. Pactsokenue u cxartue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacmimpeHne KUAKOCTEH U TBEPABIX TeJI, 00bEMHOE U JUHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruyn B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TETIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle siBneHus. /[aBnenue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  KUJKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX TAPOB.

Kunienne. Kurnenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



KanunnsapHsie siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

UccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSIKESHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH Jedopmainud  pe3ruHoBOro olpasma oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buga
ANEKTPUYECKUX 3apsafaoB. I[IpoBOINHMKH, HOHUAIEKTPUKA U  MOJYIPOBOJHUKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

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

HanpspbkéaHocts  anekTpudeckoro  mouisi.  [IpoOHbid  3apsia. Jlunum
HaIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JIEKTPOCTATUUECKOrO TMoJis. Pa3HOCTh MOTEHUMANOB U
HanpspkeHue. lloTeHumanbHass sHeprus 3apsna B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuunan anexkrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. [lone paBHOMEpPHO 3apsyKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBl NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IJIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HaTIpsKEHUS) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxkenue U u DJ1C E.

3axkon Oma JiJig yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILIEIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1ienu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSHKEHHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsKEHUS ISl PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBIICHUS MPH MOCTOSHHOM
HaIPSKEHHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAMNPSOKEHUS Ui JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTH MOTEHLUMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTUBJICHUS METAJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUH TOK B DJIEKTPOJUTAX. IDJIEKTPOJIUTUYECKAS IUCCOLIMALMAL.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opas3psiiHbIC
JaMIIbl, 3JIEKTPOHHO-Ty4eBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiaa OJHOBAJIIECHTHOTIO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPHUTENIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MMOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETHUUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp H3 paboT,
ONMCAaHHBIX B  TEMATHUYECKUX  pasfenax  «YYEHHYECKHMH  DKCIIEPUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kjmacce
OCYLIECTBIIAETCS C YYETOM COJEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMHu
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHDBLE C USYUEHUEM MEMOO06 HAYUHO20
no3HaHuA: SBIICHWE, HAay4HbId (hakT, rumnoresa, (u3MUecKas BEIUUYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: pelieHHe CcUCTeMbl ypaBHeHMH. JluHeitHas QyHKuus,
napabona, runepoosa, ux rpadpuku 1 cBoiicTBa. TpUroHOMeTpuUYeCKHe PYyHKIHUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHMW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alusi OMOOPraHUYECKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KATMJUIAPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BEIeCTBA, MOJSpPHAs Macca, MOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, KUAKWE KPUCTAIIIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (THPOCKOIN, BOAOMET U JPYrHe), JBUraTeslb BHYTPEHHETO
CrOpaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHAUIIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3e€MJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAyKIuu. [IpuHuun cynepno3unuu
MarHUTHBIX TOJIEW. JINHUM MarHUTHOM MHAYKIIWY.

MarauTtHoe 1moJjie MPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HanpaBiICHUE U MOYJb. JIBH)KEHHE 3apsyKEHHOM YaCTUIIBI
B OJTHOPOJHOM MarHuTHOM noJjie. PaGota cuibl JlopeHna.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeThKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

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

Kaptuna nuHuil MarHUTHON MHIYKIMK TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NeNCTBUS AIEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTOXJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

HccnenoBanrie MarHuTHOTO MOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIUM HA OCHOBE MU3MEPEHUS CHIIBI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SlBneHne AIIEKTpOMAarHUTHOM HWHAYKOUHA. [lOTOK BEkTOpa MarHUTHOMU
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMM B NPOBOJHUKE, NBUKYIIEMCA B OJHOPOJHOM MAarHUTHOM
noJe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyilika HMHIYKTUBHOCTH B UEMNU MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: MHAYKIMOHHAS
1eYb, COJICHOU/, 3allIUTa OT AJEKTPU3ALUU TEJ MPHU JBHKECHUU B MATHUTHOM TOJIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

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



ITpasuno Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumocty DIC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebatennsHas cuctema. CBOOOIHEIE KOJIeOaHM.

IMapmonundeckue kosiebanus. Kunematnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO sHepruu). BuiBog
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTHUYECKOTO OITMCAHMS.

AMmintyna u ¢asza kosiebanuii. CBsi3b aMIUTMTYbI KOJIEOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

[lepuon m uacrora konebanuit. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIeOaHHW TMPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJiu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericMorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6mronenne He3aBUCUMOCTH TIeproa MajbIX KojaeOaHui Tpy3a HA HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHUN Trpy3a Ha MACCHUBHOM TPYKHHE C UEJbIO
dbopMupoOBaHUS MPEACTABICHUH 00 WIeaTbHOW MOJICTH PYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit skcnepumenm, nadbopamopnsie padbomul, NPAKMUKYM.



WN3mepenne mnepuoaa CBOOOAHBIX KOJEOAHUH HUTAHOIO U MPYKHUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYTroM MOJIBECE.

N3yuenne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTyXaIOIUX KOJIeOaHUH.

HccnenoBanne BbIHYK/IEHHbBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KonebGarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujealbHOM KojebaTtenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUTUTY0M CUJTbI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMArHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHMsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAYCHHE CUJIbI TOKAa M HANPSHKEHUS TpU pas3audyHou (dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpomsBonacTBo, mepemadya U NOTpeOJICHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

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

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXarOUIUX JIEKTPOMArHUTHBIX KOJIEOaHMIA.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IPUHLIKIL IeCcTBUS TpaHc(popMartopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KAaTYIIKYy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl ICTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuoj, CKOPOCTh pacnpoCTpaHEHHs M JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpakeHHE, MpeloMJIeHUE, UHTEephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3TYUYEHUS 3JIEKTPOMArHUTHBIX BOJH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMarHUTHBIX  BOJIH:  OTPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUOMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHMIA.

UccnenoBanre  CBOWCTB  3JEKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHHUE,
MpeIoMIIeHHE, TOoJApr3anus, Tugpakuus, UHTepPepeHIus.

O6Hapy:xeHue nHHPaKpacHOTo U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. Jlyu csera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JUJIMH BOJH IpHU IEPEX0E€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xoa nydeir B mpusme. ucnepcusi cBeta. ClnokHbIM cocTaB 0eloro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpaKEHUS.

CobOuparome u pacceuBamoiue JUH3bL. ToHkas JuH3a. DOKyCcHOE
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUYecKOr JTUH3BI OT €€ T€OMETPUU M OTHOCHUTEIBHOTO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoNIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHHHMYMOB B HWHTep(EepEeHIIMOHHON
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakimoHHas peméTka. YcCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: OYKH, JyIa,
nepuckorn, (oroamnmnapar, MUKPOCKOIN, MPOEKIMOHHBIN amnmapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmronenue nojaHoro BHyTPEHHEro OTpakeHusl. Mojieiab CBETOBOA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pPAaCCTOSHMS OT BeulecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKajia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNTeCKONMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuenue nnaTepdepeHnm 1a3epHOTO U3TYUYCHHS Ha IBYX MIETISX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3znen 6. OcHOBBI crienMaILHON TeOPUH OTHOCUTEIbHOCTH.

['pannupl  NpUMEHMMOCTHM — KJlacCMYeCKOM  mexaHukd.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHEPrus U UMIYJIbC PEASITUBUCTCKON YaCTUIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPIUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit SKCEpPUMEHT, J1aOOpaTOPHBIE paOOThI, TPAKTUKYM.

OnpeneneHue UMIYJIbCa W HDHEPIUM  PEIATHUBUCTCKUX 4acTull (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3iIydyeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMmepsl 00JacTH JOKalW3allMu JBWXKYIIecs wyactunbl. KopmyckynsipHo-
BOJIHOBOM Ayanu3M. [{udpakiys 37eKTPOHOB Ha KpHUCTaJIIax.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCH: CHEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJHEYHas Oatapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢oTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue doropesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe nccienoBanus GoTodddekra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3uxka amoma.

OneITel MO HCCIENOBAHHMIO CTpOeHUs aTtoMma. I[lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. M3nydyenue u norjoimeHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI JHEPTUU HA APYTOi.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTtostHHOM PunGepra.

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

Hyxknonnas moxens snpa ['elizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M30tomnsl.

PanmnoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH paJMOaKTUBHOIO pacnajaa. PaiuoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiiCTBa MOHU3UPYIOUIETO H3IY4YEHHUs. BiusHUE paarOaKTHBHOCTH Ha JKHUBBIE
opranu3Msbl. EcrecTBennblit poH nznydenus. Jlozumerpus.

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

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnepueie peakTophl. [IpobieMsr
YIOPABISIEMOIO0 TEPMOSIIEPHOTO CHHTE3a. OJKOJOIMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNTOHBIL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBo puzndeckoil KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TO3UMETpP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

HccnenoBanre TpekoOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue noriomieHus: 6eTa-4acTUl] aTlOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpOHOMUU. [IpuKiianHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUisi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

MeTtonbpl acTpOHOMHUYECKUX HccaeqoBaHUN. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIAUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIENOBATEIbHOCTU. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3Bostonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku v kBazapbl. YEpPHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Paz0eranue ramakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennss B Tenmeckon JIyHBI, IUTaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX NaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TIOTPEITHOCTH U3MEPEHUN (DU3UUECKUX BEITUUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O0o0maromee MOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «KonedaHus
U BOJHBI», «OCHOBBI CHEHHAIBHOW TEOPUM OTHOCHUTENIBbHOCTHY, «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMUHU U aCTPOPUIUKI».

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UpPYIOIe, OOBACHUTENBHOM M  NPOTHOCTHYECKON  (PyHKIUI
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (u3MYECKON KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usukum yrayonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPHKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmusie noHAmMUA, C6A3AHHbBIE C USYUECHUEM MEMOO08 HAYUHO20
no3HanuA: SBIICHUE, HAy4HbIH (haKT, rumnoTe3a, (u3Mveckas BeTUUYMHA, 3aKOH,
TEOopus, HaAONIOJCHHE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEpPUTEIbHBIE PUOOPHI, IM(PpoBas 1ab0paTOPHS.

Mamemamuka: pelIeHWE CHUCTEMBbl YpaBHEHHI. TpuUroHOMETpUYecKHe
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO. BEKTOPBI U MX NPOEKUHUH HAa OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

buonozusa: »nextpuueckue SBICHUS B JKUBOW TpUpONE, KoJieOaTeIbHbIC
IBWKEHHUS B JKMBOM MPUPOJAE, DSKOJIOTMYECKHME PHUCKH IIpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  BJICKTPOMAarHUTHOE  3arpsA3HECHHE  OKPYXAIIIEeW  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEIULUHE, ONTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOCHUE aTOMOB ¥ MOJIEKYJ, KPUCTAIINYECKAS] CTPYKTYpa TBEPABIX
TEeJI, MEXaHW3Mbl O00pa30BaHUS KPUCTAUIMYECKONW pPEIIETKH, CIEKTPaJIbHbIHI
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JVMHUHN JJIEKTponepeaay, 3IEKTPOABUTATENb, pafap, PaIHuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTMKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, CONHEUHas OaTapes, CIIyTHUKOBBIE
IIPUEMHHKHY, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA [TPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS Yy4yeOHOro mnpenMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIIUTATEILHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKONW  MO3UIMU  OOydYarolerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTU COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOmecTBa, y4yacTBOBaTH B CAaMOYIpaBICHMHM B  00pa3oBaTEIbHOM
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTH C  COLMAJbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATH CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA:

e OCTETUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYAas JCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOMN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu u peaanu3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHud:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eidcTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIM3UPOBATH  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh IETN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUST B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUC
PE3YNIBTATOB MEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUCH, KITFOYEBHIMHU MOHITHUSIMUA U METOJaMU
bu3NYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-HCCIIEIOBATEIbCKOM M  IPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

BJaJE€Th BHJIAMM JEATEIBHOCTH MO IMOJYyYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaIlMy, MPEeoOpPa30BaHUIO U TPUMEHEHUIO B Pa3IUUHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3U U aKTyaJIM3UpPOBATH 3aj/auy,
BBIJIBUTATh THUMNOTE3y €€ peIIeHHs, HaXOAUTh apryMeHThl  JJIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATH TOJYUYEHHbIE B XOJ€ pEIICHHs 3aJaud pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh W (POpPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
NESATEeIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU MONY4YeHUS MH(DOpMaAUU (HU3UIECKOTO COACpKAHUS
U3 WCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH IOUCK,
aHaIM3, CUCTEMATH3AIMI0 W WHTEPHpPETAlnI0 MH(POpMAIUU Pa3TUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHMUS B PA3MYHBIX (opmaTax C
y4€TOM Ha3HaueHusd HUHQPOpMAlMU U 1€JIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITH OOILIEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOHQIMKTHBIX CHUTyalldd M CMSr4aTh
KOH(DJIUKTBIL;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISTh IUIaH
NEUCTBUH, paclpeesTh POJIU ¢ Y4ETOM MHEHUIN y4aCTHUKOB, OOCYK1aTh
PE3yNbTAThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKJOr0 y4yaCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJIEHUE B pa3IMYHBIX
CUTyallUsiX,  HpPOSBISATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEIBHOCTh B
obmacth (GU3MKA MU AaCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YYETOM WMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiMpATh paMKH  y4eOHOrO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3UKH, MOCTOSIHHO TMOBBIIIATh CBOW 00pa30BaTeNbHbIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIeKCMH KaKk OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh NPUEMBI pedJeKCUU Ui OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HUX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTBhl APYTUX MPU aHalIU3€ pPEe3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mponecce AOCTUIKCHUA JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUA HPOIrpaMMBbI 110

¢uszuke IS YpOBHS CpeAHEro oOmero ooOpa3oBaHus y  OOydaroniuxcs

COBEPIIEHCTBYETCS HIMOIIMOHAIbHBIH UHTEIJIEKT, MpeAnoararomii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HANpaBIEHUS Pa3BUTUA COOCTBEHHOM
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHE, CIIOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM W3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €r0 TPHU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAWBATh
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenust B 10 knacce npenMeTHBbIE pPe3yibTaThl Ha YIryOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COLMAJIBHOM M ATHYECKOM cdepax JesTenbHOCTH
YeJIoBEKa, poJib U MECTO (PU3UKU B COBPEMEHHOW HAyYHOW KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (GYHKIUN  Qu3MuecKkol Teopuu —  MEXaHHKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYecKuX Tel U
npoueccoB (sBJIEHUN): HHepLUHalbHAsg cHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TEIO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TMajieHue, aOCOJIIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u adCONIIOTHO HEYIIPYTroe CTOJKHOBEHHSI, MOJIETU Ta3a, KUIAKOCTH
U TBEPAOIOo (KpUCTAJUIMUECKOT0) Tella, WAeaJbHbIi ra3, TOUYCUHBIN 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyath ycJOBHS (TpaHUIBI, 00JaCTH) MPUMEHUMOCTH (U3UUIECKHUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAaHMUECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHsS, (OPMYJIbl KMHEMAaTHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHus [anmumiess AJis CKOPOCTH W TEPEMEICHHS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUsT TBEPAOro Tena), MpPH HATOM HCIOIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, Broporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTEHUS;

AHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SBJICHUSI, HCTIOTB3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKYIsIpHOW (QU3MKK U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABHMXKEHUS M KOHILIEHTPAUHMEH €ro
MOJIEKYJ, CBA3b TEMIEPATypbl BELIECTBA CO CPEAHEW KUHETHYECKOU
SHEPryeu TEIJIOBOTO JIBUKEHUS €r0 YacTHIl, CBS3b JABJICHUS HUJICATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHHMs HPHEPIHHM B TEIJIOBBIX MpOIECcax), MPU ATOM HCIOIb30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJTU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHUUN CYNEPHO3UIUUA DSICKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHM BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma sl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTpUUYECKOW uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCKHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Jla U CUCTEMBI T, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAIbHAS HHEPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi HHeprusi, pabora CWIbI, IEHTPOCTPEMHUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyrol jgedopmanuyd TMPYKUHBI, KOJIHMYECTBO TEIJIOTHI,
aOcoJIIoTHasl Temreparypa Tena, pabora B TEPMOJAWMHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIHPHOTO OJHOATOMHOTO ra3za, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOTO
JBUTATEJS; DJIEKTPUUECKOE TMOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIf,
HanpsHKEHHOCTh TOJIST TOUEYHOT'O 3apsija WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUAJEKTPUKE, MOTCHUHAT DJICKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUYECKass EMKOCTh ILIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHHUE Yy4YyacTKa LIENU C IOCJIEI0BaTEIbHBIM U
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTUS IEKTPUUECKOTO MO
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBWYECKUX  SIBIICHUU:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTUL[ BEIIECTBA,
TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE IBHOKeHHUE, nU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OpYrol €  HCHOJb30BAHUMEM  MOPSIMBIX  M3MEPEHUM, NOpPU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaPuUKOB C YUYETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC HM3MEPECHHS (U3UYCCKUX BEIMYHMH, TP ITOM
BBIOMpATh ONTHMAJBHBI METOJ W3MEpPEHWUs, OICHUBATH aOCOIIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEITI0KECHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

co0roIaTh TpaBwiia 6€30MacHOro TPy/ia pU MPOBEACHUH HCCIIeTOBAHUN
B paMKax y4eOHOTO DOSKCIEpPUMEHTa, TMpakTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH M TIPOSKTHOW JEATEIBHOCTH C HWCIIOJIh30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESABHO 3aJaHHOM
¢u3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecknuX TEOpUN TMpU MCIOIB30BAHMM MAaTEMAaTUYECKUX METO0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbI DEIICHUS C
y4€TOM TIOJTYYEHHBIX PE3yJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue NpUMEHEHHUs 3HAaHUU U3
Pa3HBIX pa3eNoB Kypca GU3MKH, a TaKKe UHTETPALMKA 3HAHUN U3 IPYTUX
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMIOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA i1 OOBSACHEHHS OCHOBHBIX
IPUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOMIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TIPOIECCAMH, C
MO3UIUH YKOJIOTUIECKON O€30MacHOCTH, MPEACTABICHUA O PAllMOHAITHBHOM
IPUPOJIOTIOIH30BAHNH, a TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTHUH IS JaJbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iudHble CrOCOObI padOThl ¢ MHpOpMALMEH (PU3UUECKOrOo
COollepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH()OPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TIOMCKa, MepepabOTKU W NPEIbsABICHUS YydyeOHOU u
HAYYHO-TIONMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U UHTEPIpPETALUN
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHANIM3UPOBATh  MOJIy4aeMyro  HMH(OpPMALUIO U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipolecce
BBITMIOJTHEHUS IPOCKTHBIX U yUeOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIE C HUCIOJIHEHHEM pAa3IUYHbIX COLMAJIBHBIX PpOJeH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBaTHO OLIEHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYIIIbI B PEIIEHUE pacCMaTPUBAEMOMN TPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oynyliel mpopecCuoHaNIbHON 1eITeTbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOydenuss B 11 knacce mpeaMeTHble pe3yJbTaThbl Ha YTIIyOJIEHHOM
YpPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUMN:

NOHUMATh PpOJib (U3MKK B  OKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOH KapTWHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICATCIIbHOCTH YEJIOBEKAa M  JAJIbHEWIIEM HAY4YHO-
TEXHHUYECKOM Pa3BUTHUM, 3HAYCHUE OMUCATEIHHOU, CHCTEMATU3UPYIOIIEH,
OOBSICHUTEILHON M TPOTHOCTUYECKOW (GYHKIUN (U3UUECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponb GuU3NUEecKo TEOpUH B (POPMUPOBAHUHU TPEICTABICHUN O
duznueckor KapTUHE MHUpa, MECTO (PU3NUECKOW KapTUHBI MUpa B 00IIEeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TNPUMEHHMOCTH MoOjeleld (U3UYEeCKUX Tel W
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DIIEKTPUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsl, TApMOHUYECKHUE KOJIeOaHUs, MATEMATUICCKUN MasTHUK,
UCATbHBI TIPYKUHHBIN MasTHUK, TAPMOHUYECKHE BOJIHBI, WJCATHHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAS JIMH3a, MOJIeTIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath yCJIOBHUS (CpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTtep (yHIAMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSICHATH AIEKTPOMATHUTHBIC MPOILECCH U SBICHUS,
UCTIONB3YySl OCHOBHBIE TMIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHEUUalbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpPaHEHHUs
ANEKTPUYECKOro 3apsiiga, cuna Awmmepa, cuia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMM, npaBwio Jlenma, cBa3p  DJ/IC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIBl  TOKAa,  TMOCTYJaThl  CIEUUATbHOW  TEOPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHE  DWHINTEHHa A
dororddexra, mepBbli u BTOpod moctynatel bopa, npuHIUMD
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0BOTO U MAacCOBOTO YHWCEN U SHEPTUU B SACPHBIX PEAKIHUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYUHBI:
HANPsDKEHHOCTD AJIEKTPUYECKOTO MOJIsl, MOTEHIHAN JIEKTPOCTaTUYECKOTO
NOJIsi, Pa3HOCTh TOTCHIIMANOB, JJICKTPOABIDKYINAS CHUJIA, WHIYKIUSI
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIiepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CHJIAa CAMOWHIYKIMU, DHEPrUsi MAarHUTHOTO TIOJIS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMITYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOsI CBOOOJHOW 4YAaCTHUIBl, DHEPrusi U UMIYJIbC (HOTOHA,
MacCOBO€ YHUCIIO U 3aps]l A]ipa, SHEPTHsl CBSI3U J1pa;

OOBSCHATH  OCOOCHHOCTH  TMpPOTEKaHWUS  (U3WUYCCKUX  SIBJICHUM:
ANIEKTPOMArHUTHasI MHIYKIUS, CAMOMHAYKITUS, PE30HAHC, MHTephEepeHITns
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraabl
anep, raMMa-u3lydeHue siaep, (pu3udyecKkre NPUHIMIBI CHEKTPAIHHOTO
aHanm3a u paboThI Ja3epa;

OTIpEeIeNIsITh HAIMpaBiICHUE WHIYKIIMA MAarHUTHOTO TIIOJSl TPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTH HU300pakeHHE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
Y PaCCUUTHIBAThH €TO XapaKTEPUCTUKH;

NPUMEHSTh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TCOPUU U
3aKOHBl JJII aHanmm3a ©  OOBACHEHHWS  (PU3WYECKUX  IPOIIECCOB,
IPOUCXOJIANIUX B 3BE37aX, B 3BE3MHBIX CHCTEMax, B MEKTaTaKTUUECKOU
cpesie; NBUKEHUS HeOECHBIX TeJl, SBOJIIOIIUM 3BE3/ U BeeneHHol;
NPOBOAUTH HCCJIENOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWUH, TPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTaThl MOJYYCHHOW 3aBUCHUMOCTH



(¢u3nUecKUX BEJIMYMH B BHJE TpapuUKOB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHUU, JieJaTh  BBIBOJABI 1O  pe3yjbTaTaM
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] M3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEIONKEHHON THIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBmiia O€30MacHOTO TPyla MPU MPOBEACHUH HCCIIeTOBAaHUN
B pamMKax ydueOHOro OKCIepUMEHTa, NpPaKTHKymMa ©  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM
¢u3ndyeckoid MOJENBI0: HAa OCHOBAaHWU AaHAJIMW3a YCIOBUS BHIOMpATh
(¢u3nyeckue MoOJEIM, OTBEYANOLIUE TPEOOBAaHUSAM 3aJaud, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJO0B pEIIeHus 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHMM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PELICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3aJauyd, TpeOylollue NPUMEHEHUs 3HAHUH U3
pa3HBIX pa3/esioB Kypca (pU3UKH, a TaKKEe MHTETpallMyi 3HAaHUN U3 JPYTuX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3UYECKUe SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOIIECCOB;

OPUBOANTH MPUMEPHI BKJIAJa POCCUHCKHX M 3apyOCKHBIX YUEHBIX-
(¢U3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYKAIOLIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (DU3MUYECKUMHU TPOIECCAMH, C
MO3UIMH 9KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PAallMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011IecTBa;

MPUMEHATh pa3iudHble CrOCOObl padOThl ¢ MHPOPMALMEH (PU3UUECKOTrOo
COJICpKaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HMCHOJb30BaTh COBpEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TOWCKa, MEepepaOOTKH W MPeabsBICHUS YuyeOHOH U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3WPOBaTh  MMOJydyaemMylo  WHPOpMalM©O ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHUW B  Tpollecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C HWCIOJHEHUEM Pa3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh JACATEILHOCTh
B HECTAHJIAPTHBIX CUTYyaIlUAX, aJeKBATHO OIICHWBATh BKJIQJ KaXJIOTO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE pacCMaTpUBaeMOi MPOOJIeMBbI;

IPOSIBJIATh MOTUBAIMIO K Oyayiel mpodecCHOHabHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Utoro no pazneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUYECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnosst CTO 5 1
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOTHOBOM Tyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3MKa aTOMHOTO 4/pa U 3JI€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBI aCTPOHOMHH U acTPO(UZUKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' NS TeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite u3yyeHusi =~ oOpazoBaTeibHbIE
padoTsbI padoThI pecypest
1 ®uznka — pyHIaMeHTaJIbHas HayKa o 1
IpUpoJie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
UCCIeIOBaHUS PU3NYECKUX SBICHUN
DKCIIEpUMEHT U T€OpHs B IPOLIECCE MO3HAHUS
3 npupoiel. Habmoienne u SKCiepruMeHT B 1
¢busuke
4 Crioco6s1 n3MepeHus: GU3NIEeCKUX BETUUNH 1
5 AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1
M3MepeHul GU3NYeCKNX BETUUNH
MopenupoBanue B ¢pusuke. Posib 1 MecTo
5 ¢u3ukn B GOpMHUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTHUYECKON
NesITeNIbHOCTH JIFOeH
Mexanuyeckoe nBuxkenue. Cucrema oTcuera.
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKCHHUSI. 1
[Ipsimas 1 oOpaTHas 3a7ja4u MEXaHUKH
Pannyc-BexkTop MaTepuanbHON TOUKH, €T0
3 MPOEKLIUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Cxopocts. X npoekuuu Ha
OCH KOOpJMHAT




PaBHOMEpPHOE IPAMOJIMHEWHOE IBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABUKEHUS

10

CrnosxeHune nepeMenieHnii 1 CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHast
CKOpoCTh. Yckopenue. [IpamoimHaeitnoe
ABUXKCHUC C TOCTOSAHHBIM YCKOPCHUEM

12

I'padmueckoe onucanue NpIMOIUHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe maienne. Y CKopeHue CBOOOTHOTO
IIaICHUA. 3aBI/ICI/IMOCTB KOOp}II/IHaT, CKOpOCTI/I,
YCKOPEHUS OT BPEMEHU U UX rpaduku

14

JIBukeHue Tena, OpoIIeHHOTO MO/ YTIIOM K
TOPU30HTY

15

KpuonuneiitHoe npmxeHue. [[BrxeHue mo
OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb.
[Tepuon u wactora. LleHTpOoCcTpeMuTEIBHOE U
MOJTHOE YCKOPEHHE

16

KontponsHas padota o teme "Kunemaruka"

17

[TepBriif 3akon HetoTona. MHepunanbHbie
cucteMsl otcuéra. [IpuHnmn
OTHOCHUTENBLHOCTH [ "anmuies.
HeunepuuanbHbie cCUCTEMBI OTCUETA

18

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH Herotona. Macca

19

Bzaumopenicteue ten. Tpernii 3akoH
Hsrorona




[IpuHnun cynepnosunuu cwi. Pemenune 3anay

20 Ha [IpUMEHEHNe 3aKkOHOB HploTOHA
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U
MHEPTHOM MaccChl

29 Cuna TsKecTH M ycKopeHue cBoOOHOTO
NaJeHUs
JIBuKeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYecKasi CKOpoCTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenust. [Ipupoaa v BUIIbI CUIT TPEHUS.

25 JIBuKeHHe B UAKOCTU U raze ¢ y4ETOM CHITbI
CONIPOTHUBIICHHUS CPEBI

26 Hasnenue. ['mapocrarnyeckoe gaBiCHUE.
Cuna Apxumena

97 AoGcomroTHO TBepaoe Teno. [loctynarenpHoe
Y BpallaTeabHOE IBUKEHHUE TBEPJOrO Tesa

28 MOMEHT CUJIbl OTHOCUTENIBHO OCH BPALLICHUS.
[Inevo cuel
CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. YcinoBus
paBHOBECHS TBEPAOTo Tena. Busl
paBHOBeECHS

30 Pemenue 3amau

31 KonTtposnpHast padota no teme "/[uHamuka.
Cratuka TBepnoro rtena"

32 NMnynec MmaTepuanbHOW TOUKH, CUCTEMBI




MaTepHalbHbIX TOYEK. LleHTp Macc cucTeMbl
MaTepHalbHbIX TOYEK. Teopema 0 IBUKEHUU
LIEHTpa Macc

33

NMnynbc cuitbl M1 M3MEHEHUE UMITYJIbCA TENA.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUKECHHE

34

MOMEHT uMITyJIbca MaTEpUAILHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH MOMEHTA
HMITYJIbCa B LIEHTPAIbHBIX MOJISIX

35

Pemenne 3amau

36

PaboTa cribl Ha MaJIoM ¥ Ha KOHEYHOM
nepemenieHun. ['padpuueckoe npeacTaBieHne
paboThl cuiTbl. MOIIIHOCTD CHJTBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepuaabHON TOUKHU

38

[ToTeHnManpHble U HEMOTEHIIUAIBHBIE CHIIBI.
[TorenumansHas 3Heprus. Bropas
KOCMUYeCKasi CKOPOCTb

39

TpeTbﬂ KOCMHUYCCKaA CKOPOCTh. CBs3b
pa6OTI>I HEIMOTCHLMAJIBHBIX CHUJI C
H3MEHEHHEM MEXaHHUYSCKOM OHCPI'UA
CHCTEeMBI TeJI. 3aKOH COXpPaHCHUA
MEXaHH4YeCKOM OHCPIrun

40

Ypyrue u Heylpyrue CTOJIKHOBECHHUS.
YpasHeHnue bepHyiu i uneansHon
KUJIKOCTU

41

KonTponpHas pabota o Teme "3aKoHbI




COXPAaHEHHUS B MEXaHUKe"

Pa3Buture npenacraBieHuii 0 npupoie

42 teroTel. OcHoBHBIE ToJIokeHusT MKT.
Huddysus. bBpoyHoBckoe ABHKEHHE
CrpoeHue ra3000pa3HbIX, KUIKHX U TBEPIBIX

43 TeN. XapakTep JBUKCHHS U B3aMOICHCTBHUS
YACTHII BEIIECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KonnuectBo BemecTBa. [locrosanas
ABoraapo

45 Temmepatypa. TeroBoe paBHoBecue. [llkana
Henscus

46 Pemrenue 3amay

47 Wneanpuslii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue MenpaeneeBa-Knanelipona.
Pemmenue 3agau

49 AOcouroTHas TemriepaTtypa. 3akoH JaapToHa

50 W3ompornieccsl B uaearibHOM rase ¢
MOCTOSIHHBIM KOJIMYE€CTBOM BEILIECTBA

51 I'padmyeckoe npeacraBiaeHe U30MPOLIECCOB:
M30TEpMa, U30X0pa, n306apa

52 OcnoBnoe ypaBHenue MKT

53 Pemtenue 3amay
CBs3b a0COJIIOTHOM TeMIepaTypsl

54 TEPMOTUHAMHYECKON CHCTEMBI CO CpeHEe
KMHETUYECKOM dHEepruei mocTynareabHOro
TEIUIOBOTO JBM)KECHHUS €€ 4acTHIl

55 O06o001eHne 1 cucTeMaTu3alus 3HaHu| 1o




teme "OcuoBst MKT"

56

KonTpomnsHas padora o Teme "OCHOBBI
MKT"

57

TepmoauHaMuyeckas cucreMa. 3aiaHue
BHEIIHMUX ycnoBui i T/l cucreMsl.
Bremnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerps! T/] cuctemsl Kak cpeHue
3HA4YEHMs BEJIMYHH, ONIMCBHIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOIuHAMUKH.
CamornpousBoJibHas penakcarus T/l cuctembl
K TEILUIOBOMY PaBHOBECHIO

59

Mogenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.
YcnoBust IpUMEHUMOCTH 3TON MOJEITH

60

YpaBuenue MenpaeneeBa-Knanelipona u
BBIpa)KEHUE /17151 BHYTPEHHEN SHEPTUU

61

Bripaskenue y1si BHyTpeHHEN SHEPTrUn
OJIHOATOMHOTO MJICAJIbHOTO Ta3a.
KBa3ucratuueckue u HeCTaTUYECKUE
MIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOIMHAMHUKE.
Brrauciienue paboThl o rpaduky mnpouecca
Ha pV-auarpamme

63

Temnonepenaua kak croco0 N3MEHEHUS
BHyTpeHHei sHeprun T]] cucremsr 6e3
COBepILEHUs pabOThI

64

KOHBGKL{I/IH, TCIUIONMPOBOAHOCTD, U3JIYYCHHUC

65

KoanuectBo Temnotsl. TennoéMKOCTh Teaa.




VY nenbHas U MOJISIpHAs TETIIOEMKOCTH
BELLECTBA. Y I€JIbHAS TEIUIOTa CrOPAHUs
TOTLJIMBA

Pacuér konmyecTBa TEIIOTHI IPH

66
TerJIonepeaue

67 [Tonsitre 06 amuabarHom mpomecce. [lepBorit
3aKOH TE€PMOMHAMHIKHU
KonmnuecTBo TemnoTsl u paboTa Kak Mepbl

68 M3MeHeHMs BHyTpeHHel sHepruu T]]
CHUCTEMBI
BTopoii 3ak0H TepMOAMHAMUKH JIIsI

69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOLIECCOB.
HeoOpaTrMocTh IPUPOTHBIX TPOIECCOB

70 [Tpunnume! aecTBus TerioBbix MamuH. KITJT

71 MakcumanbHoe 3Haderue KIT/I. [uxn Kapuo

72 Pemtenue 3amay
DKOJIOTUYECKHE aCIEKThI UCIIOJIb30BaHUs

73 TEIUIOBBIX aBUrareieil. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH cpeIbl

74 Pemtenue 3amay

75 O0o001IeHre U cucTEMaTH3aIMs 3HAHUH 110
teme "Tepmoaunamuka. TernaoBbie MalIMHbI"

76 KonTtponbHas padoTa o teme
"Tepmoannamuka. TernaoBble MallIuHbI"
[TapooOpazoBanue 1 KOHIEHCAITHSI.

7 Hcnapenue u kurenue. Y ienbHast TEIOTa
napooOpa3oBaHUs

78 HacsliieHHbie 1 HEHACHIIIICHHBIE TTaphl.




KauecTBeHHas 3aBUCHMOCTb INIOTHOCTH U
JTABJICHUS HACBIILIEHHOTO 11apa OT
TEMIIEPATYPhl, UX HE3ABUCUMOCTH OT 00bEMA
HACBIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIEPATYPbl KUIIEHUS OT JaBJICHUS B
KUAKOCTU

Bnaxxnocts Bozyxa. AGCoIIOTHAsS U

7 OTHOCHUTEIIbHAS BIAXKHOCTh

80 Pemenwue 3amau
TBépnoe teno. Kpucramnmueckue u

81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpPUCTAJIJIOB

82 [TnaBneHne M KpucTAUTH3AIMS. Y JeTbHAS
TeruioTta masieHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u

83 cxatue. Casur. Monyns FOnra. [Ipenen
ynpyrux nedopmarmii
TermoBoe pacumpeHue KUIKOCTEN 1

84 TBEPABIX TEJI. AHTAPMOHU3M TEILIOBBIX
KoJieOaHUi YacTHUIl BEIIecTBa

85 [IpeoOpazoBanue 3HEPruu B (Ha30BBIX
nepexoiax

86 YpaBHEeHHE TEIIOBOTO OamaHca

87 Pemenue 3amay
[ToBepxHocTHOE HaTsKeHue. KanumspHeie

88 sBiieHus. JlaBlieHue Mo HICKPUBJICHHOM
MOBEPXHOCTHIO kuaKocTH. Popmyna Jlammaca

89 O06o001eHne 1 cucTeMaTu3alus 3HaHu| 1o




Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbI€ NIEpeX0bl"

KonTtponsHast pabota o Teme "ArperarHsie

%0 cocTosiHus BellecTBa. Pa3zoBble Mepexopl”
DnekTpu3aius Tei U e€ MpOosIBICHUSI.

o1 Dnexktpuyeckuii 3apsia. [[Ba Buna
ANEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JURJICKTPUKHU U TIOJTYTIPOBOTHUKH

92 DNeMEHTapHBIN JIEKTPUUECKUM 3apsi. 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsiaa

93 B3aumopericteue 3apsnoB. Toueunsie
3apsbl. 3akoH Kymnona

94 Pemrenue 3amay

95 DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUYECKHUE 3aPsiIb
Hanpsk€HHOCTD 37IEKTPUUECKOTO TOJIS.

96 [TpoOubIii 3apsn. JInHMM HANPSHKEHHOCTH
anekTpudeckoro nojis. OIHOpoaHOE
ANEKTPUYECKOE I0JIe

97 [ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO
noJist. Pa3HOCTh MOTEHIMANIOB U HAIIPSKEHUE
[ToTennmanpHas 3Heprus 3apsaaa B

98 anekTpocTatuyeckom mnose. [lorennnan
ANEKTPOCTATUYECKOTO MO

99 CBs13b HAIPSHKEHHOCTH TOJISI U PA3HOCTHU
MOTEHIMAJIOB 7151 AJEKTPOCTATUUECKOTO MO

100 [IpuHUUI Cyneprno3UINU ITEKTPUUECKUX

nojen




101

Pemenue 3amau

ITone Toueynoro 3apsaa. [lone paBHOMEpHO

102 .
3apsKEHHON cephl
[Tosie paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mrapa. [losie paBHOMEpHO 3apsHKEHHOM
OECKOHEYHOM IJIOCKOCTH

104 [TpoBOTHUKH B DIIEKTPOCTATUICCKOM ITOJIC.
VYcnosue paBHOBeECHS 3apsiiOB

105 JIVMBIIEKTPUKY M TIOTYIIPOBOHHUKH B
AIEKTPOCTATHYECKOM I10JIC
Konnencarop. D1eKTpo€MKOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJICHCAaTOpa

107 [TapannensHOE COETMHEHHE KOHIEHCATOPOB

108 [TocnenoBarensHOE COEAUHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsHKeHHOTO KOHJIEHCATopa

110 Pemtenue 3amay

111 JIBr>keHue 3apsKEHHOW YaCTUIIbI B
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe

112 Pemtenue 3amay

113 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
TeMe "Dnekrpuyeckoe nosie”

114 KonTtponsHas pabora no teme
"Onextpuueckoe noie"”
Cuna Toxka. [locTostHHBIN TOK. Y CIOBHS

115 CYLIECTBOBAHUS MIOCTOSITHHOTO

QJICKTPUYICCKOT'O TOKA




116 Wcrounuku Toka. Hanpsbkenue u 9/1C 1

117 3akon Oma Ju1sl y4acTKa LETH. 1
DNEKTPUUYECKOE COIIPOTUBIICHHUE
3aBUCUMOCTB COIPOTHUBIICHUS OTHOPOJHOTO

118 MPOBOJIHUKA OT €r0 JIIMHBI U IO/ 1
MOTIEPEYHOTO CEUCHHUS

119 YaensHOE COMPOTUBIICHHUE BEIIECTBA. 1
Pemenue 3amau

120 [TocnenoBarensHOE, TAPATUICTLHOE, 1
CMEIIAHHOE COCAMHECHHE TTPOBOIHUKOB

121 Pacuét pa3BeTBIIEHHBIX JIEKTPHUCCKUAX 1
neneii. [IpaBuna Kupxroda

122 Pemrenue 3amay 1

123 PaboTa anekTpuueckoro Toka. 3akoH Jkoys 1
—JleHna

124 Pemtenue 3amay 1

125 MOIIHOCTD 3JIEKTPUYECKOTO TOKa. TernmoBast 1
MOIIIHOCTb, BbIJIeJIieMasi Ha Pe3UCTOpe

126 Pemtenue 3amay 1

127 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE 1
HCTOYHHKA TOKA

128 3akon OMa 715 IOJTHOM (3aMKHYTOM) 1
ANEKTPUYECKON LIeTn

129 Pemtenue 3amay 1

130 MOITHOCTh HCTOYHUKA TOKA 1

131 Kopotkoe 3aMbikanne 1

132 KonneHcarop B 11enu NOCTOSIHHOTO TOKa 1




133

Pemenue 3amau

Pemrenue 3amau mo reme "TlocToOSSHHBIH

134 . "
AMEKTPUICCKHI TOK

135 Pemenue 3anau no teme "IloctosiHHBIN
ANEKTPUIECKUHN TOK"

136 Pemenue 3anau no teme "IlocTosiHHBIN
ANEKTPUIECKUH TOK"

137 O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "[1oCTOSIHHBIN 31eKTpuyecKuit ToK"

138 KonTtponsnas padota o teme "TlocTosHHbBIN
AIEKTPUYECKUN TOK"
DneKTpudecKas MPOBOJUMOCTD PA3IMIHBIX

139 BEIIECTB. DJIIEKTPHUECKUI TOK B METAIIIAX.
CBepXnpoBOAMMOCTh
DIIEKTPUYECKHUI TOK B paCTBOpax U

140 pacriaBax 3JeKTpoJIMTOB. 3akoHbl Dapanes
JUIS BIEKTPOIN3a

141 DNeKTpUYECKHUid TOK B razax. [lmasma

142 DIIEKTPUYECKUI TOK B BakyyMe. BakyyMHbie
PUOOPHI

143 DIEKTPUYECKUN TOK B MOJTYIPOBOJHUKAX

144 [TonynpoBoAHUKOBBIE TPUOOPHI
Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepeHue CUIlbl TOKA U HAMIPSKEHUS B

145 L[EMU TTOCTOSTHHOTO TOKA MPY TOMOIIH

aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueii no ¢usuke. [pumepsr




U3MEepeHus: (PU3NIECKUX BEITHUUH MPH
MIOMOIIY KOMIIbIOTEPHBIX AATYUKOB"

146

duznyeckuil npakTukyM o teme "M3yuenue
HEPABHOMEPHOTO JBMKEHHUSI C LIEIbIO
OTpeJIeNIEHUs MTHOBEHHOM ckopoctu"

147

Pu3NYEeCKU IPAKTUKYM 110 TEME
"U3mepenue yCKOpeHUsl pU MPSMOJIMHETHOM
PaBHOYCKOPEHHOM JBM)KEHUU IO HAKJIOHHOM
mwiockoctu" umn "Hccnenoanue
3aBUCHUMOCTH IYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUH"

148

®u3N4EeCKU NIPAKTUKYM IO TEME
"N3mepeHue yckopeHusi CBOOOIHOTO
nagenus” win "M3ydeHue nBr>KeHud Tena,
OpOIIEHHOTO TOPU3OHTAIBHO"

149

®u3nyecKuil MpakTUKyM 1o teme "M3ydenue
JBUKEHHS TeJa 10 OKPY>KHOCTH C
MOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO" Min
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHHs KOHUYEeCKOr0 MasiTHUKA OT €ro
napameTpoB"

150

Ou3nyecKuil MPakTUKyM 10 TEME
"N3mepeHue paBHOACUCTBYIOIIEH CUITBI TPU
JBUKEHUH OpyCKa MO HaKIOHHON TIOCKOCTH"
nu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BpEMEHHU JIBIKEHUS OpycKa M0 HaKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0
Macchr"

151

DuU3NYEeCKUN IPAKTUKYM I10 TEME




"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B IPY)KUHE M PE3UHOBOM
oOpasiie, ot ux aedopmarun” wim "M3ydeHue
JIBMOKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUThIO,
MEPEKUHYTOM uepe3 JErku 6ok"

152

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue Kko3ppuirienTa TpeHus 1o
BEJIMYMHE yrI0BOr0 KO3 PUIIUEHTA
3apucumoctu Frp(N)" nnu "Hccnenosanue
JBUKEHMS OpYyCKa M0 HAKJIIOHHOW TJIOCKOCTH
C IepeMeHHBIM K03 (UIIMEHTOM TpeHUs" Win
"N3yueHne NBUKEHMS rpy3a Ha Baly C
TpeHueM"

153

®u3NYEeCKU IPAKTUKYM IO TEME
"HccnenoBaHue yciaoBHl paBHOBECHS
TBEPAOTO Teja, UMEIOIIEro OCh BpalieHus"
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "U3yuenue
YCTOMUYMBOCTH TBEPJOTrO TEJIa, UMEIOIIETO
IJI01[ab OTIOPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenune ummynbca Tejia no TOpMO3HOMY
nyta" unu "M3MepeHune cuibl TArU, CKOPOCTH
MOJEINHU SIEKTPOMOOUIIS M MOUTHOCTHU CHIIBI
Taru" win "CpaBHEHNE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" MIIH
"HccnenoBanue COXpaHEHUsI UMITYIbCa IPU
ylpyrom B3auMoaencTsun" uinm "M3mepenne
KMHETUYECKOM DHEPIUU Tejla 110 TOPMO3HOMY




n

IIyTH

155

®uznyeckuil NpakTukym 1o teme "M3yuenue
M30TEPMHUYECKOTO Tpoliecca (PEKOMEHI0BaHO
WCIIOJb30BaHKue U(poBOH JabopaTopun)"
unu "M3ydeHne u30XopHOro mpoiecca” uiu
"N3ydenne n3o0apHOTO Iporecca’ mim
"[IpoBepka ypaBHEHUS COCTOSHUA"

156

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoEMKOCTH" UITN
"UccnenoBanue mpoiiecca OCThIBAaHUS
BerrecTa" win "MccienoBanne aqnadbaTHoOro
npouecca" unu "M3yueHne B3auMOCBSI3H
SHEPrUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMITEPATYPhI KUTICHUS
JKUIKocTen"

157

®u3nyeCcKuil MpakTHUKyM 10 Teme "N3yuenne
3aKOHOMEPHOCTEHN UCIIAPEHUS )KUAKOCTEH"
unu "N3Mepenne yaenbHON TeIIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HACBHIIIEHHBIX NTapoB" uiu "M3mepenue
a0COTIOTHON BIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B nomerieHun". Msmepenue
K03 (uIMeHTa TOBEPXHOCTHOTO HATSKEHHUS

158

dusnyueckuil NpakTUKYM 10 TeEMe
"HaGnroneHue npeBpaiieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
n3iydeHus ceeroanona’ uium "Msydyenne
IIPOTEKAHMSI TOKA B LIEMH, COEpKaIEN
koHJeHcarop" win "Pacnipenenenue pazHOCTH




MIOTEHLUAJIOB (HAIIPSDKEHUS) IPU
HOCIIEI0BATEILHOM COEIMHEHUH
KOHJIEeHCaTopoB"

159

Pu3NYEeCKU IPAKTUKYM 110 TEME
"WccnenoBanye CMEIIAHHOTO COCAUHECHUS
pesuctopoB" wiu "M3Mepenue yneapHOro
CONPOTHBIIEHUS IPOBOJAHUKOB'" WK
"UccnenoBanye 3aBUCHMOCTH CUIIBI TOKA OT
HaIpsDKEHUS JUTs1 JIAaMITbl HaKaJIiBaHUs "

160

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Habmronenune anextponuza" uim
"N3mepenue 3apsaa 0OJHOBAJIEHTHOIO MOHA"
niu "HccnenoBaHue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl” win "CHATHE BOJIbT-aMIEPHOMN
XapaKTepUCTUKH Aroaa"

161

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3allKs 3HAaHH 110 TeMe
"Kunematuka"

162

PeseprubIit ypok. O6001IeHNE 1
cUCTEeMaTH3allKs 3HAaHH 110 TeMe
"Jlmnamuka"

163

PesepBusiit ypok. O600mIeHE U
cucTeMatu3anusa 3HaHuH 1o Teme "CraTtuka
TBEpAOro Tema"

164

PesepBHrlit ypok. O6001IeHE U
cucTeMaTH3alis 3HaHui 1o TeMe "3aK0HEbI
COXpaHEHUs B MeXaHUKe"

165

PesepBHrlit ypok. O600IeHE U




cucreMarusanusa 3HaHui o teme "OCHOBEI
MOJIEKYJIIPHOKMHETHYECKOM Teopun”

166

PesepBHeIit ypok. O600IICHNE 1
cHCTEMAaTH3alMsI 3HaHUI 110 TEME
"Tepmoaunamuka. TeraoBsie MalIuHb"

167

PezepBHbiit ypok. O0o0IICHNE U
CHUCTEeMATH3aIMsI 3HAHUH 110 TEME
"Arperatabie cOCTOSIHHS BerecTBa. Da3oBbie
nepexopl"

168

PesepBubiit ypok. O60011eHNE 1
CUcreMatTu3sanus 3HAaHUH 10 TEME
"Onexrpuueckoe noie"

169

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3alMs 3HaHU 110 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

170

Peseprubiit ypok. O6001IeHNE 1
cucTeMarus3anys 3Haguii mo reme "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsI padoThbI pecypest
B3aumMoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1
I'unore3a Ammnepa
Bekrop marautHOM mHAYKIMK. [IpruHIMn
2 CYNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MarsuTHO€ T0JIe TPOBOTHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBIKEeHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Pemenue 3amau
Pabota cunbl Jlopenna
10 Pewtenue 3amay
1 MarsuTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuKHy, napa- 1 InaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Ipumenenue hpeppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Maruutsoe moJe"

14 Pemenne 3amag o reme "MaraurtHoe nose"

15 SIBneHue ANEKTPOMArHUTHON MHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIAYKLIMHU

16 OC unaykuuu

17 3aKO0H 3JIEKTPOMArHUTHON WHTyKITHH
®dapanes

18 Buxpeoe anexkrpuueckoe nose. Toku @yko

19 OJIC uHAYKINU B ABMOKYIIUXCS
MIPOBOTHUKAX

20 Pemrenue 3amay

21 [TpaBuso Jlenima

99 NunyktuBHOCTH. KaTynika HHIyKTUBHOCTH
B I[ENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITHH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemtenue 3amay

26 O060011eHre U cucTEMaTU3aLMs 3HAHUI 1O
Teme "DIeKTpoIuHaMuKa"

97 KonTtponbHas padoTa o teme
"DnexkTpoauHaMuka"

08 Konebarenruas cuctema. CBOOOIHEIE
konebanus. 'apMoHnUYecKkue KoneOaHus

29 Kunemarnueckoe n TMHaAMHYECKOE

OIIHMCAaHME KOJICOATCIbHBIX JBHKCHUUN




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYCCKOI'O OITMCAaHUA I‘apMOHI/I‘-IeCKI/IX

30 KOJIeOaHU U3 WX SHEPTEeTHICCKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Ammutyna u ¢aza Koyebanui
[lepnon n yacrora konebanuid. [Teprox
MaJIbIX CBOOOIHBIX KOJIEOaHUMA

32 MaTreMaTudeckoro masitHuka. [lepuos
CBOOOJHBIX KOJIEOAHUN IPY’KUHHOTO
MasTHUKA

33 3aryxaromue kojaebanus. BeiHyX1eHHbIE
Kojebanus. Pezonanc

34 ABTOKOJIEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koupepennus "MexaHnueckue
KoJIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O060011eHre u cucTeMaTu3alus 3HaHu| 1o
Tteme "MexaHuuyeckue KoyueGaHus"

38 DNEeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTY/IbI

39 3apsia KOHJIEHCATOpa C aMILTUTYAON CHUIIbI
TOKa B K0JIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEeHUsI SHEPTUHU B UA€aTbHOM
KoJiebaTeTbHOM KOHTYpE
3aryxaroiue 3eKTPOMarHUTHbIE

41 Kose6aHus. BeiHyXeHHBIE

QJICKTPOMAIrHUTHBIC KoJieOaHMs




[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

42 B IIETIM IEPEMEHHOTO TOKa

43 Karyika vHIyKTHBHOCTH B IIEITH
MIEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUUYECKO Lienu
MIEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICVCTBYIOIIEE 3HAUCHHUE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onanc B anekTpuveckoi memnu

47 Pemenue 3agau
WneansHbiif Tpancdopmatop.

48 [IpousBojicTBO, TIEpeaya U MOTpeOICHHE
AIEKTPUYECKON SHEPrUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anekTpo3Hepruu. KynbTypa HCosib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o01enre 1 cucTeMaTr3arys 3HaHUH 110
Teme "DIeKTpOMarHuTHbIE KosieOanus"

53 MexaHn4yecKue BOJIHBL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Nudpas3syk u ynpTpassyk. [llymoBoe

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




57

Pemenue 3amau

58

SHCKTpOMaFHI/ITHBIe BOJIHBI. I/IsnyquI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJia 37€KTPOMarHMTHBIX BOJIH.
[IpuMeHeHne 3IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHUIUIIBI PaTIUOCBSI3U U TEICBUACHHUS.
Paanonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

Kontponbras padota no teme "Konebanust
H BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Penenune 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHET O
OTpaKCHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yde B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro ceera. Llper




JInn3bl. POKYCHOE PACCTOSIHUE U

09 OTITUYECKAs CHJIA JTMH3BI

70 [TocTpoenue n300paskeHMi B IMH3aX U UX
CcUCTEMax. YBEIMYECHHE JINH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300paKeHM, OTYIaeMBbIX C TOMOIIBIO
JIH3

72 I'na3 xak ontuyeckas cucreMa

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reOMETPUYECKON ONTHUKHI

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus cBeta

76 Wnrepdepenuus crera

77 KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

86 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o

teme "OnTuka"




87 KonTtponsHas padota no teme «OnTuKa» 1
['paHuUIBI MPUMEHHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[TpeobpazoBanus Jlopenna. Ycnoue

90 npudMHHOCTH. OTHOCHUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeUICHUE BPEMEHH U
COKpAIIIeHUE JUTHHBI

01 OHeprusi ¥ UMITYJIbC PEISITUBUCTCKOU 1
JaCTHIIBI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBecHOE TETUIOBOE M3ITyUEHUE 1

94 3akoH cMelenns Buna 1

95 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1

96 DHeprusi ¥ UMIyJasc GoToHa 1

97 dotorpdext. OnwiTel A. I'. CroseTona. 1
3akonbl pororddexTa

98 VYpasHenue DitHinTeitHa 715 GoTodPdexTa. 1
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel 1. H. JIeGeneBa

100 BosHoBBIE CBOICTBA YacTHIL 1
Bounsl ne bpoiins. JlnmuHa BOJHBIL 1€

101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN 1

ﬂBH)KymeﬁCH YaCTHUIIbI




102

KopryckyssipHO-BOIHOBOM yallu3m

103 Judpakmus 37eKTPOHOB Ha KPUCTAJIIAX
Crienurka u3MepeHnuid B MUKPOMUPE.

104 CooTHoIIeHHs HEOTIPEACIIEHHOCTE!
Ieiizenbepra

105 Pemenue rpaduueckux 3amadq

106 Pemenue pacu€THBIX 33129
KontponbHas padoTa mo Temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJIHOBOI
nyansm"

108 OMBITHI TT0 UCCIICOBAHHMIO CTPOCHHUS aTOMA.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctymarer bBopa

110 Bupsl cnektpoB. CrieKTp ypOBHEM 3HEPTUU
aToMa BOAOpoJa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBanenko. 3aps1 1 MacCOBOE YMCIIO sJIpa.
N3oTtonel. PagnoakTuBHOCTH
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa

114 MOHHU3UPYIOIIETO u3nydeHus. BiusHue
PaZMOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie

115 cuibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHsle peakTopsl. [IpoGnemMsl




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX YacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-TinrooHHas MOJENb afpOHOB

117

®usuka 3a npeaenamu CtaHaapTHOU
Mojenu. TéMHas Marepus U TEMHas
sHeprusi. EnuHcTBO pu3mueckoit KapTHHBI
MHpa

118

Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHH

119

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

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIHI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/IBI, IUTAHETHI, UX BUAUMOE JBIIKEHUE

122

Conueunas cucteMa. Conuue. ConHeunas
aKTUBHOCTb. McTounuk sHeprun CoHua U
3BE3N

123

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




CBETUMOCTB"

124

3B63HBI rJIaBHOM IIOCIEA0BATEIIbHOCTH

125

Buyrpennee ctpoenune 38&31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomoruu CoaHIa v 3BE37. DTallbl JKH3HHU
3BE3/1

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B sIpax rajJakTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon
Xab06ma. Teopust bonbiioro B3peiBa.
PenukToBO€ H3nydeHnE

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepewménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MariuTHOT'O IT0JIS
MOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dheppomaruerukoB" unu "HMccnenoBanue
JIEHCTBUS MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Ou3nyecKuil MPakTUKyM IO TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nimu "OnpeneneHue MarHUTHOW UHIYKIUU
Ha OCHOBE U3MEpeHUs cuibl Amnepa”

132

DuU3NYEeCKUN PAKTUKYM I10 TEME
"HcceqoBanue SIBICHUS




AIEKTPOMArHUTHOW MHIYKIIUHU'" WIH
"OnpeneneHne HHIYKIUU BUXPEBOTO
MAarduTHOTO I10JIt"

133

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOWHIYKIIAN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

134

®uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U IPYKUHHOTO
MAasiTHUKOB"

135

®u3N4eCcKuil IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MOCJIEA0BATEILHO COENUHEHHEIC
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WiIn
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B IIEIU [TIEPEMEHHOTO TOKA"

137

DU3NYECKUN TPAKTUKYM 10 TEME
"N3yueHnue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TeEMe
"HM3MepeHune nokasaresis IpeaoMIeHUs
crexna" win "l[lomydyenue n3o0pakeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja U JIUH3bI"

139

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHMsS OT BellecTBa (Ha mpumepe




wuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS paCCEHBAIOITNX
3"

140

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaoOmonenue mudpakiuu, naTepdHEepeHIAH
U NoJIsipu3anuu ceera”

141

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUL B MArHUTHOM
nose)"

142

®u3N4eCcKuil IPAKTUKYM IO TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe HccienoBanus Gororddexra" nim
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOMO OT HalpsDKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CieKkTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue pajuoakTUBHOTO (hOHA C
HCIIOJIb30BAHUEM JIO3UMETpA" WIIH
"N3ydyeHnue noraomeHus: 6era-4acTuil
aJIFoOMUHHEM"

145

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HaGnronenus 3B€31HOrO HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX NPUIIOKEHUH IS




OTIpeIeNICHUS TIOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé3161" min "HaOmroneHus B TEIECKOI
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIeHUI"

146

O0o001Ienre ¥ cucTeMaTH3anys 3SHAHWH.
Ponb ¢usuku u actpoHoMuu B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOM M 3TUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

O00011IeH1E U CUCTEMATHU3ALUS 3HAHUN.
Ponb u MecTo pusMKu U aCTPOHOMUH B
COBPEMEHHOMN HAYYHOUN KapTUHE MUpa

148

O060011eHre 1 cucTeMaTu3alus 3HaHuH.
Ponb dpusmdeckoit Teopuu B GopMUpOBaHUHI
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUYECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O0001IeHNe U cUCTEMaTU3aLMs 3HAHUN 110
teme "Kunematuka"

150

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O06o01IeHre U cucTeMaTr3arys 3HaHUH 110
teme "Jlunamuka"

152

O06o0011eHre U cucTeMaTu3aus 3HaHU| 110
teme "Craruka TBepAoro rena"




153

O06o001eHre U cucTeMaTu3aus 3HaHU) 110
TeMe "3aKOHbI COXpaHEHUs B MeXaHuKe"

154

O0600menre u cucTeMaTu3aus 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
teopun"

155

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Tepmonunamuka. TermioBbie
MaIIuHe"

156

O0001IeHne 1 cCUCTEMATU3AIINS 3HAHNUI 110
Teme "ArperaTHbIE COCTOSIHUS BEIIECTBA.
®dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
Teme "DnekTpuueckoe mnoie"

158

O06o01enre 1 cucTeMaTr3alys 3HaHUH 110
teme "TloCTOSTHHBIN AeKTpUYECKUi TOK"

159

O06001IeHne U cucTEMaTU3aLMs 3HAHUI 110
teme "Toku B pa3nuyHbIX cpegax"

160

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 10
teMme "MaruurtHoe nose"

161

Peseprubiit ypok. O6001eHNE 1
CHCTEMAaTHU3aIUs 3HAHUH 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

162

PesepBuslit ypok. O6001IeHE U
CHCTEMAaTU3aLMs 3HaHHUH 110 TeEMeE
"Mexanndeckue Kojaeoanusa"

163

PesepBuslit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OneKTpoMarHuTHeIe Kosebanus"




164

PesepBHeiit ypok. O600IICHHE 1
cHCcTeMaTH3alKs 3HaHUH 110 TeMe
"MexaHnYecKue U 3JEKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIii ypok. O600IICHNE 1
cucreMaru3anus 3Hanuii mo reme "Omruka"

166

PesepBubiit ypok. O60011eHNE U
cucreMarusaysa 3HaHui 1o teme "OCHOBEI

CTO"

167

PesepBubiit ypok. O60011eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui 1mo reMme "duznka
aroma"

169

Peseprubrit ypok. O6001IeHNE 1
cucTeMaTu3anys 3Haguil mo treMe "duznka
ATOMHOTO SApa U AJIEMEHTapHBIX YacTuI"

170

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"SneMeHThl acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16




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

» Gusuka. MonekynsipHas ¢usuka. Tepmogunamuka, 10 knace/ Msikumes I'.4.,
CunsikoB A.3., OO0I11E€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAy;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» ®usuka. Mexanuka, 10 knacc/ Maxkumes I'.51., CunsakoB A.3., O011ecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEpHOE 00IIECTBO
«3narenscTBo «IIpocBemienne»

» ®usuka. Konebanus u Bonnsl, 11 xirace/ Mskumes I'.5., Cunsxos A.3.,
OO611ecTBO C OTpaHUYECHHON OTBETCTBEHHOCTHIO «/J[PODAY; AknimoHepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» duszuka. Ontuka. KBanToBas gusuka, 11 kinacc/ Makumies I'.5., Cunsiko A.3.,
OO611ecTBO ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO «[PODAy»; AkuimonepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» duszuka. Dnekrpoaunamuka, 10-11 xknaccsl/ Msikumes I7.5., Cunskos A.3.,
OO611ecTBO € OTpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»; AKnimoHepHOE
obmectBo «M3marensctBO «IIpocBemnienue
®uzuka 10-11knacc I'.S1.Mskumes,b.b.byxosues, H.-H.Cotckuiit M:
[Tpoceemenne 2022 A.I1. PeiMkeBrY cOOpHUK 33124 1O (PUBHKE.

I'.H. CrenanoBa cOopauk 3a1a4 no ¢pusuke 9-11 kmace

METOAUYECKHE MATEPHUAJIbBI JJIS1 YUUTEJIA



VYyeOnuk no ¢usuke 10 -11 knacc 6a30BbId U yriyOIeHHBIA YPOBEHb
I'.A.Mskumes, b.b.byxoBues, H.H. Corckuiit M: [Ipocsenienne 2022
A.I1.PeiMkeBuu cOopHuK 3a1a4 no pusuke .I'.H.Ctemanoa cOopHUK 3a/1a4 110
¢uzuke 9-11 kiace

[Toypounsble miansl o yueOHuky I',5,Mskuiiesa

Bonkos B.A . [Toypounsie pazpabotku no ¢puszuke 10 kimace

C60pHI/IK TCCTOBBIX SaﬂaHI/Iﬁ , 4JI TCMATUYCCKOT'O U UTOTOBOT'O KOHTPOJIA

.®uzuka 10 M:"Unrennekr-Lentp 2004r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Xusas ¢usnka oOydaromas nporpamma. http://www.int-edu.ru/coft./fiz.html

VYpoxu ¢pusuku ¢ ucnonszoBanuemM MaTepuera http://www.phiznter.chat.ru/

dwusuka.ru. http://www. fizika. ru/

dwusnka: KoJIeKIusa onbIToB. http:excperiment.edu.ru


http://www.int-edu.ru/coft./fiz.html
http://www.phiznter.chat.ru/
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