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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pPE3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B GI'OC COO, a
Takxke ¢ yu€toMm (enepanbHOl paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/esioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEN  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uky yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATU30BATh
3a/1layu MPO(ECCUOHATLHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIICHUS CBOMX HHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MpodhecCHOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme mno Qusnuke omnpenenstoTcs IUTAaHHUPYEMBbIE pPe3yJbTaThl
OCBOCHHUS Kypca (GU3HKK Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM H TPEIMETHBIM pe3yJibTaTaM OOY4YarolMXCs, OCBOMBIIUX
nporpaMMmy 10 (¢GHU3HMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriayOJnEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IESITEIBHOCTHBINA MTOAXO.

[Iporpamma o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UMKH Ha YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ NPEIMETHBIE PE3yJIbTAThI 10 TOJIaM OOYyUEHHUS;

cojiepkaHue yuyeOHoro npeamera «O@u3nka mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU TSI COCTABIICHUSI CBOMX Pab0UNX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH JUJISI pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE IPH YCJIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHax MPUPOJbI, BBICTYyNAas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUH, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpefeNnusio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUsI HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B OpMUpOBaHHE YMEHH MPUMEHSATh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpeiHEro 0011ero oopa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIMUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMuUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMUYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoI€éHHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX IPEACTABICHUM M COBPEMEHHBIE TEXHUYECKHE YCTpPOMCTBA, M
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIEp)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHMKM M TEXHOJOTMH, a TaKkKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOorpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
IPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. Jns ¢usuku peammzanust 3THX
MPUHIIMIIOB 0a3MpyeTCsl Ha UCIOJIb30BaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpouecca. s yrimyOGiaéHHOro
YPOBH — OTO CHUCTEMA CAMOCTOSATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKUE OMbITHI MNpPU HU3YUYEHHUH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanusauuu (PU3MYECKOro IMpakTUKymMa. B mepBoMm ciyuae
MpakTUKyM npoBoauTtcs naubo B koHe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce uzydeHus: pazaena (temsl). [lpu sTom mon pabGoramu
MPaKTUKyMa TTOHUMAETCSI CaMOCTOSATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCA
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mno (Qusuke cucTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7a00paTOpHBIX pabOT M MPaKTUKyMa MpeACTaBlieHa €IMHbIM mepeyHeM. Bnibop
TEMaTUKU JIJI1 3TUX BUJOB YYCHUUYECKUX MPAKTUUECKUX PAOOT OCYIIECTBIACTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOoLecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUSA W OcHamnleHus: kabuHeta ¢(usuku. Ilpu »TOM oOecmeunBaeTcs
OBJIQJICHUE OOYYAIOIIUMUCS YMEHUSIMHU TPOBOJAUTH TPsSIMbIE U KOCBEHHBIC
U3MEpEHUs, MUCCIECAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHWE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOM (PU3MUYECKOW MOJIEJbI0, MO3BOJSIONINE MPUMEHSTh
U3Y4YEeHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3UYEeCKUX SBICHUN M MPOIIECCOB B OKPYKAIOUIEH JKM3HU, TpeOyromue BhIOOpa
buznueckoi MOACIHN JUIsl CUTYalluy MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusMu DI'OC COO k maTepuanibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero 00pa3oBaHusl JOJIKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunHera. B kaOuHere GU3MKU MODKHO OBITH HEOOXOaUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
¢u3MKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JlemMoHCcTpanmonHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MOPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadoT
dbopmupyercsi B BUJIe TEMAaTUUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacueTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPHUH.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

(¢opMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloIIMUXCAd K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJIe MO3HAHHUS U (POPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIONIb30BAHUEM (U3HUUECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKK [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeSITEIbHOCTH, CBS3aHHBIX C (U3MKOW, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1eliel 00ecreurnBaeTcs pelieHueM CIIeAyIoluX 3a71a4 B
nporecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS MPUHATHAA TPAKTHUECKUX PEHICHUN B
ITOBCEIHEBHOM YKU3HU,

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3nyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOLIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckold MojenH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHXEHEPHOI'O XapaKTepa;

NOHMMaHUE (PU3NYECKMX OCHOB M TPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYecKuX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTauud  HHPOpMAIH,
OIpEENECHMS JOCTOBEPHOCTHU MOJIYYEHHOTO PE3YyJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JICATEIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mpeamera «®dusmka» Ha YpPOBHE CpEOHETO OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIIMMUCH, I[UIAHUPYIOIIUMHU TPOJOKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
oOpazoBanus orpoautcs 340 gacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb JTa0OpaTOpHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT M OMBITOB C YYETOM WHAWBHUIYaTbHBIX
OCOOCHHOCTEH 00YyUYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

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

[lorpemHnoct  u3MepeHuid  Quznueckux  BeauuuH  (aOcoyifoTHAs |
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHas TOYKA,
aOCOJIFOTHO TBEPJOE TEI0, HWeadbHas >KUIAKOCTh, WJACAIbHBIA Ta3, TOYCUHBIN
3apsin). 'unoreza. @U3ndeckuii 3aK0H, TPAHUIIBI €r0 MpuMeHUMOCTH. Du3nueckas
TEOpHUs.

Pons u mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa M HAIpsOKEHHS B IENU IOCTOSSHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LKdpoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTb (CpelHsISi CKOPOCTh, MTHOBEHHAas CKOPOCTbh) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOECKIMH HA OCH CHCTEMBI KOOPJHWHAT.
CnoxeHue nepeMeIieHnii 1 CI0KeHHe CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobomHoe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. J[BrkeHue Tena,
OpOLIEHHOT0 TMOJ YIVIOM K TOPU30HTY. 3aBHCUMOCTb KOOPJIHMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHM€HUIUAIBHOE) U MOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKECHHE CHApsAA0B, LENHbIC, IIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue naBwkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IABMIKEHUS OJHOIO M TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOIO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PpOBOH 1a00paTOpun).

N3yuenne nBWKEHUS Tena, OpPOILIEHHOro Tropu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHuss KOHWUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiit 3akoH HeroroHa. MHepumanbHble cucteMsl otcu€ra. [IpuHiuumn
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoll MmUpOTH. JIBHXKEeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBukyierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TNPU JABWKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBMKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOIIEWM  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJACHCTBUS TEI.

HN3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOWIMX B MPYKUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEpPeE3
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBuxeHusi Opycka Mo HAKIOHHOM TJIOCKOCTH C MEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHHs Tpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBUKCHUE
TBEpAOro Teyna. MOMEHT CHJIbl OTHOCUTENBHO OCH BpaileHus. I[liedo cumsl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOMUTEIBHBIN KpaH, pelI€TyaThie KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJa, UMEIOLIETO IUIOMAAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepUalbHOM TOYKM. [IpencraBieHne o coxXpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuaibHOM TOYkH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTALlMOHHOM Tmone. [loTeHimanbHas sHeprus
TeJaa B TPABUTALIMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAHECHUSI MEXAaHUYECKOM YHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyuM A WIEadbHOM KUJIKOCTH KakK CIEACTBUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM U NMOTEHUMAJIBHOM HDHEPruu IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cCOXpaHEHUsI UMITYJIbCA TIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNHETHYECKOW SHEPTUH TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenne pabOTHI CUJIBI TPEHUS TPHU ABWKCHHUH Tella MO HAKIOHHOU
IJTIOCKOCTH.

Pazngea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOe oOocHOBanue. Jluddysusa. bpoyHoBckoe maBmwkeHHme. Xapakrep
JNBW)KEHUS W B3aWUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

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

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
Temreparypa (mkaia temneparyp KenbBuna). 3axon Jlanerona. M3omporiecco B
UjealbHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHUS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTrUei MOCTYyNaTeJIbHOTO TEIJIOBOTO JBUKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMJI000MEHE MEXAY ropsiueil U XOJ0IHOU BOJIOK.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
1 poBoii TabopaTopun).

N3y4yeHune n30XopHOro rmnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cuctema. 3agaHue BHEUIHUX YCJIOBUW Jid
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMonpoW3BOJIbHAs — peJlaKCalys
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMHUKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TPUMEHUMOCTH 3TOM MOJIENU: HU3Kash KOHLIEHTPAIUs YaCTHL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJIEAJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Beruncnenue paboTel 1o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHUsT  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenno€MKOCTh Tena. YAenbHass W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMS
ToriiBa. Pacu€r KkonmuMuecTBa TEIUIOTHI Mpu  Temonepenaye. I[lonsitue 00
aanabaTHOM mpolecce.

IlepBeii1  3ak0H TepMoAMHAMUKU. BHyTpeHHsas osHeprusa. KomnmuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJIMHAMUYECKOW CHUCTEMbI IMPOXOAUT
eMHCTBEHHAs ajguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIIOTY OT 0oJiee XOJIOIHOTro Tea K 0ojiee HarpeTroMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHumner gectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTHMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TermnoBoe
3arpsA3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOHJIULIMOHEp, AU3ENIbHBbIA W KapOIOpAaTOpPHBINA ABUTATENM, MHapoBas TypOuUHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3ALMUS «TEIUIOBBIX» OTXOJO0B C
MCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, YTUIIM3AIUs OMOOPTraHMYECKOTO TOILINBA AJIs
BBIPA0OTKH «TETJIOBOW» U AIEKTPOIHEPTHUH.

Jemoncmpauuu.

W3Menenue TemnepaTypsl IpH aquadaTnyecKoM pacIliipeHHH.

BosnymiHnoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

Haceiiiennble ¥ HeHachllleHHble Mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa 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 Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyO6numarnus.

JHedbopmanum TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moaynb FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacumiipeHre KUIKOCTEH W TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacCUIUpPEeHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue s3Hepruu B Pa3oBBIX MEPEXOIax.

VYpaBHeHHE TENIOBOro OajaHca.

[loBepxHocTHOE HaTsKeHHE. Ko3(D(PUUHMEHT MOBEPXHOCTHOTO HATSAKEHUS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TeroBoe pacimmpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenne. Kunenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIILIEHHBIX MapOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKEHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JaekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auust Tell U €€ MpOsBIEHUA. JJEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. I[IpOBOJNHMKH, HOHMAJIEKTPUKA U  MOIYHPOBOJHUKHU.
DNEeMEHTApHbIA JJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOIO
3apsaa.

B3aumopetictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HamnpspbkéaHocth  anekTpudeckoro  moiis.  [IpoOubiid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPUUECKOro nosst. OAHOPOAHOE IIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHLHMAIOB H
HanpspkeHue. lloTeHnumanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH OIS U Pa3HOCTH
MOTEHIMAJIOB i1 3JIEKTPOCTAaTHYECKOTO MoJisA (Kak OJIHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIEpNO3UINU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lone
PAaBHOMEpPHO 3apsbKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKOHEUYHON TUIOCKOCTH. KapTwHBl NWHUN HANPsHKEHHOCTH OSTHX TOJEH W
SKBUIIOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aps0B.

JnsniexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnexkrpudeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE COeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COETUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1y HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpaliieHus: SHEPTUH 3apsKEHHOTO KOHACHCATOpa B YHEPTHUIO
U3JIYy4EHUSI CBETOIMO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsana KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstil 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylIeCTBOBAaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxkenune U u DJ1C é.

3axkon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI W IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH Jxoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu moCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS ¥ CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA N TTOTIEPEYHOT0 CEYSHUS U MaTepHaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNEe TalbBAHUYECKOTO dJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0Obl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npejaena u3MepeHus: amnepMerpa (BoJbTMETPa).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHUSI METAUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexona. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUHA TOK B JJIEKTPOJUTAX. DJEKTPOIUTHYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKUI TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monnus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (QOTOAMOI, CBETOAMON, TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA ATFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHEHUE MPOBOAUMOCTH METAIIIIOB U MOIYIIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiga 0JHOBAJIECHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3HUECKUX BETUUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecKknx BENMYMH, MPOBEpPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp 3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OKCIECPHUMEHT,
nabopaTtopHbie pabOThI, IPAKTUKYM).

Me:xxnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie noHaAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMOO08 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUM. JluHelHas QyHKUMS,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B XKUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KUBOU MpuUpoie.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPHUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, SJIEKTPOJIMTHYECKAS JTUCCOLMALIMS, TAIbBAHUKA, DJIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHUKE, CTaTHMYECKHE KOHCTPYKIUH
(KpOHIUTENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JIpyrue), IBUTAaTe]b BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, ObITOBON XOJOJWJIBHUK, KOHJULMOHEDP, TEXHOJIOIHH
HOJYy4YEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE€ HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMTa, 3a3€MJICHHE 3JIEKTPONpHOOpoOB,
ra3opaspsAHbI€ JIAMIIbI, [TOJIYTIPOBOHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumonenictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJAHUKA C TOKOM (MPSAMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, apa- U JHaMarHEeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJA  IOJOCOBOTO  H
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MArHUTHOM UHAYKIHMH TOJISL JJIMHHOTO MPSIMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBre cuiibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEUCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISl MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKUuUsL.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAYKIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapanes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika MHAYKTMBHOCTM B LENU MOCTOSHHOTO TOKA.
SABnenne camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: WHAYKIHMOHHAS
[1€4b, COJIECHOU/I, 3aIUTa OT JIEKTPU3ALNUU TEJI IIPU ABMKEHUU B MArHUTHOM I10JIE
3eMIIH.

Jemoncmpauuu.

HaGmronenne siBieHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJlOMHUHUEBOU (MEIHOM) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumocty D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B ICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

OrnpeneneHne NHIYKIMY BUXPEBOTO MATHUTHOTO TIOJISL.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 4 BOJIHBI.

Tema 1. Mexanuueckue Ko1e0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe W JTUHAMHYECKOE OIHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON AHepruu). BuiBoj
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmutyna u (dasza kosnebanuil. CBs3b aMIUTMTYJbI KOJIEOaHUN HCXOHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJeOaHui €€ CKOPOCTU U YCKOPEHHS.

Ilepuon u wactora kosneOanuid. Ilepron Manabix CBOOOTHBIX KoJeOaHUMN
MaTeMaTU4Yeckoro wmasiTHuka. [lepuon cBOOOIHBIX KOJEOAHHM MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxatonux Konebanusx. BoinyxaeHHble konebanus. Pezonanc.
PezonancHas xpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHu4eckne ycTpoHCTBa U TEXHOJOTHMUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJH, My3bIKaJIbHbIE MHCTPYMEHTHI, celicMorpad.

Jemoncmpauuu.

3anuch KoIeOaTeNHHOTO IBUKCHHUS.

HaGmronenre He3aBUCUMOCTH TIEPHOJIa MalbIX KoJieOaHUM Tpy3a HA HUTH OT
aMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUi U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKHUHE C UEIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HI€aTLHON MOJIENIN MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHHMs FHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M NPYKHMHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPIHH B UACAIbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYEHHWE CWJIBI TOKAa W HANpsDKEHUs MpU pazIuyHoOu dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOieHHE
BJIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

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

VYceTpoilcTBO U IPUHLIKIL IeUCTBUS TpaHc(hopMartopa.



Mopaenb TMHUM 3JeKTponepeadn.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanuie paboThl HCTOYHUKOB CBETA B LIENU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpPaKEHHUE, MpeloMJieHue, HHTephepeHIus U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacrpoCTpaHEHUE MONIEPEYHBIX U MPOIOIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBaHnue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TUGpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue uH(PaKpacHOro U yIbTPAPUOIETOBOTO UITYUEHU.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonHEeHOE paclpoCTpaHeHUEe CBETa B OJHOPOAHOU cpene. JIyd csera.
To4yeuyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb npeaoMiaeHus. [IoCTOIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpefenbHblil yroyl MoJHOrOo BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas juH3a. DoKycHOe
paccTOosiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM CepUvecKoil JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
II0Ka3aTelIsi MPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

X0 nyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka MpsSMOU B
cOOMpAIOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTeMaXx.

OnTuueckue mpubopsl. Paszpemaromias cnocoOHOCTh. [1a3 kak ontuyeckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. MuaTtepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HCTOYHHMKOB. IIpuMepsl KiaccHuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpakimoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckomn, Qoroanmapar, MUKPOCKOIN, MPOCKIIMOHHBIM ammapaT, MPOCBETICHHE
OTITHUKH, BOJIOKOHHAS ONITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue audpakiinoOHHON peréTKu.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaresns NpeaoMiIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

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

[Tony4yenue n3o0paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3aydeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6mronenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEJIbHOCTH.

['pannubl  NPUMEHMMOCTHM  KJIacCMYECKOM  MmexaHukd.  [loctymatel
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanust  JlopeHua.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeyieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U MUMITYJIBCOM PEJISITUBUCTCKOM YaCTHLIbL. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W DHEPTUM  PEIATUBUCTCKUX dYacTHI[ (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpaKawIllyrd mnoBepxHocTh). OmbiTel 1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka n3mepenuii B Mukpomupe. COOTHOIICHHSI HEONpPeneIEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHero GoTodd dekra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3ucTopa.

N3mepenune nocrosiaaoi [Imanka Ha ocHOBe HcciienoBanus Gororddekra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIEIOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsioimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI SHEPrUHU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CHEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas monens sapa [eitzenOepra—lBanenko. 3apsia siupa. MaccoBoe
yucno sgapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DNEKTPOHHBIM M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3U HYKJIOHOB B sifipe. SaepHbie cuibl. JlepekT macchl sipa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozpl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHaaMEeHTaJbHbIE B3aUMOJAECUCTBHS. bapuoHbI, ME30HBI U JICOTOHBI.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

O®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO (przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTMUECKHE MPOLECCHI: TO03UMETP, KaMmepa
Bunbcona, siaepHBIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTHBHOTO (DOHA C UCTIOJIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEeHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS TMPUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoOHOMUYECKUX HccaeqoBaHUi. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKuUe 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KECHUE.

Conneynas cucrema.

Counnue. Conneunasi akTuBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpaJIbHBIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCJIENOBAaTEIbHOCTU. BHyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CoiHua U
3BE3/. DTarmbl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmmkToBOE H3ITydYeHUE.

Macmrabnas ctpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmonenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeCHHs TOJI0KEeHHsSI HEOECHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/bI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOIUICHUU.

Du3nYeCKU MPAKTUKYM.

Cnioco0b1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUYECKUX BEIIMYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
¢u3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

0O0o0maomee MOBTOPEHUE.



O6o0uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm u  acTpOHOMMHM B HSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
¢uznueckoit Teopuu, poiib PU3NYECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUIN O MPUPOIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCSI C YYETOM COJIepPKATEeIIbHBIX MEXKIIPEAMETHBIX CBS3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmusie noHAmMUA, C6A3AHHBIE C UIYUEHUEM MEMOO008 HAYUHO20
no3HanusA: SABIICHUE, HAay4HbIH (DakT, rumnore3a, (pu3myeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOACHUE, OSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIeNb, H3MEpEHUeE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTETbHBIE TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuxka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpHUroHOMETpuUYecKHe
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPBHI M MX MPOEKUHMH HA OCH KOOPIMHAT, CIOXKEHHUE BEKTOPOB.
[IpousBoaHbie 31MeMeHTapHBIX (QyHKIUN. [Ipu3Haku mnogo0MsT TPEYroJbHUKOB,
ompeiesIeHnE TUIONIaAu TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW MpHupoze, KoiebaTrenbHbIe
IBWKEHHUS B JKMBOM TMPUPOJAE, OHKOJIOTMUYECKUE PHUCKU TMpU TMPOU3BOACTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIoIIEeW  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIULMHE, ONTHYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpPOEHUE aTOMOB M MOJIEKYJ, KPUCTANINYECKAsE CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAJUIMYECKOW PpEHIETKH, CIEKTpaIbHbBIN
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIUOHHAS I€Yb,
JIMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, pajap, paIuonpUEMHHK, TEJIEBU30p,
anteHHa, TtenedoHn, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SIJIEpHAsA SJHEPTeTUKA U YKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanv3alii OCHOBHBIX HaIlpaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

IPAKAAHCKOT0 BOCIIUTAHMSL:

e CcPOPMHUPOBAHHOCTh TPAKJAHCKOHW  IMO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 0O0IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTHUUECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
Opra”u3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTh OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MIPUCYIIETO (PU3NUYECKOUN HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHUM B OKPYXKAKOUIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB MEISAM, OIICHUBATH PUCKHU TIOCIICICTBUN JEATEILHOCTH;
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KIIFOYEBHIMH MOHSTUSIMHA M METOJIAMH
bu3nUYecKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3JIMYHBIX METOJOB IMO3HAHUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBaTh 3aj1ady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHMSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OICHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MCHCHHE B
HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHOU
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YUYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAaIIUsM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TMPAKTHUYCCKYIO 00JIaCTh
KU3ZHENEATEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI M PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOLME abTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/ICTh HABBIKAMHU TONXY4YEHUS HH(POpMAIMU (PU3NYECKOTO COACp>KaHUSA
U3 HCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeAcTBAa HWHMOPMAIMOHHBIX H KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3alMOHHBIX 3a7a4 C COOJIIOJEHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEP)KaHMS B PA3NHYHBIX (popmaTtax ¢
y4€TOM Ha3HaueHus HHPOpPMAlMU U UEJIEBOM ayJIUTOPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEJACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOHU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHUKYy U METOJIbl COBMECTHBIX JNEHCTBUM C Y4ETOM OOLIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJA M KaXJOTrO y4YaCTHHMKAa KOMaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyalUsiX,  IpOSBIATH  TBOPYECTBO U  BOOOpakeHUE,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIJISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyTHpoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBIISATh IJIaH PELIEHUS PACUETHBIX U KaUECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(¢U3HKHU, TOCTOSTHHO TOBHINIATH CBOW 0OpA30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

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



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

BIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAst CBOM HEJOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce A0CTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Ui ypoBHS CcpeAHEro o6mero oOpa3oBaHUs Yy 00ydaroniuxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN UHTEJUICKT, IIpEATOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOIIMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATBFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHKEHUIO IIEJIH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

MOHUMATh POJdb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
AKOJIOTHYECKOM, COIMAIBHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBSCHUTEIBHOU U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pazniuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
npoueccoB (sIBIEHUM): HWHEpLUHalbHAasg cHUCTeMa OTCYETa, aOCONIOTHO
TBEPIOE TEJIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXEHHUE,
CBOOOJHOE TmMajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTATUTMYECKOI0) TeJa, WACaNbHBIM Ta3, TOYCYHBIA 3apsl,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh yCJOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TIPOLECChl M SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIIBHOCTh
MEXaHMYECKOTO JIBM)KCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess miis CKOPOCTH U TEPEMEIICHUS,
3akOHbl HpIOTOHA, TpUHOUN  OTHOCUTENBHOCTH [amuiies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS HUMITYJIbCa U MEXaHHYECKON
SHEPIuM, CBSI3b pabOThl CUJIBI C W3MEHEHHUEM MEXAHUYECKOM SHEpruu,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MpPU HTOM HCIOJIb30BATH
MaTeMaTH4IeCKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUA
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJIbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHns MKT wu 3akoHBI MONEKYISIpHOW (UBUKH U
TEpMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a Cco CpeaHew
KMHETHUYECKOW DJHEPIrHel TEIUIOBOTO ABHXKEHUS M KOHIIEHTPAlHMEH €ero
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPryey TEIIOBOTO JBMKCHUS €r0 YacCTHIl, CBA3b JIABJIECHUS HACAJIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpaHEHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, yYKa3bIBaTh yCJIOBUA
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJISI, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIs 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes 1Jis 371€KTPOIU3);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NEepEMEILEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
JHEPrusi, MEeXaHW4yecKas JHeprus, padbora CHIbI, HEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrusi ynpyroul paedopmalnid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TEPMOIWHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOTO rasa, paldoTa UACAJIbHOTO Trasa,
OTHOCUTEJIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JBUTATEJS; JJIEKTPUUECKOE I0JIe, HANPSXKEHHOCTD AJIEKTPUYECKOrO IOJIs,
HaIpsDKEHHOCTh  TIOJIST TOYEYHOI'O 3apsila WIM 3apspKEHHOrO Iiapa B
BAKyyM€ U B JHUDJICKTPUKE, NOTECHUHAI 3JIEKTPOCTATHUYECKOI'O IOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMKYILIAsl  CWjla, CHJa  TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENH C II0CIEIO0BATEIbHBIM H
NapaJUIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIrUs JIEKTPUUECKOTO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUBMYECKUX  SIBICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTUL[ BEIIECTBA,
TEIUIOBOE paBHOBecHe, OPOYHOBCKOE NBUWKEHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAIWs, TUIaBJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, 3JIECKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OTHOW (PU3NUYECKON BEIIMUMHBI OT
OPYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCUPOBATh pPE3YyJbTAaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpaduUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOIBI IO pe3ybTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHUS, OIEHWBATH aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW THUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNIaTh BBIBOJI O CTaTyce MPeIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh TIpaBMiIa 0€30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEpPHMEHTa, TMpakTUKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYAOBAHMUS;

pemiath pacuy€THBIE 3aJa4d C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKNX TEOPUH MPU KMCIOJB30BAHUM MAaTEMAaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpPUMEHEHUsT 3HAHUN U3
Pa3HBIX pa3[enoB Kypca (PU3MKH, a TaKKEe UHTErPAlMKA 3HAHUM U3 IPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
[IEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHEC SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
PUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUHUCKUX W 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESITETPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3MYECKUMHU TPOIECCAMH, C
MO3UIIUN IKOJOTUIECKON OE30MaCHOCTH, MPEACTABICHUN O PAIlMOHATIBHOM
MPUPOAOIIONB30BAaHNN, & TAK)K€ Pa3yMHOM HCIIONB30BAHUU JOCTIIKCHHUM
HAyKd W TEXHOJOTHUH JUIA JajdbHEHIIeTO pa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popmMalmeil (Hu3nIecKkoro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJOTUH, IPH 3TOM HCIOJIb30BATh COBPEMEHHbIE HH(POpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAyYHO-TNOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUN
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HWH(pOpMamuIl0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC YMEHUS
CaMOCTOATEILHOTO  NPUOOPETeHHs  HOBBIX 3HAHUM B Mpolecce
BBIMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIE0BATENIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

IPOSIBIIATh MOTUBALIMIO K Oyaymieil mpopecCuoHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3yJbTaThbl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh Ppoidb (PU3UKK B  DKOHOMHYECKOM, TEXHOJOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKA MW  JAIBHECWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUU, 3HAUYECHUE OMUCATEIbHOW, CUCTEMATHU3UPYIOLIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTHHBI MHUpa B 00IIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Ten U
MPOILIECCOB  (SIBJIEHUI): OJHOPOJHOE JJIEKTPUYECKOE U OJIHOPOIHOE
MarHuTHOE TIOJIS, TAPMOHUYECKHE KOJIeOaHUs, MaTEMAaTHICCKUN MasTHUK,
WJICAUIbHBIN TMPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICIIHN CBETA;

pas3inyath YyCJIOBHUS (TpaHULbI, O0JacTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XxapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SBJICHUSI, UCTIONB3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKKM  (ypaBHeHHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUs HeomnpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIMUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SIBICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMrepa, UHIYKTHUBHOCTD,
AJIEKTPOJBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOrO IOJIs
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUM MMIIyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTHULbl, PHEPIUs U HUMITYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsizl Apa, SHEPT U CBSI3U SAPa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHAYKIUS, CAMOMHIYKIUS, PE30HAHC, MHTEphEpEeHLINs
BOJIH, Judpakuus, JIuUCHEepcus, IOJHOE BHYTPEHHEE OTpaKeHHe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3IydeHue sjuep, (u3nyecKue MNPUHIUNBI CIEKTPATbHOIO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAIpaBiI€HUE WHIAYKUWW MAarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH M300pakeHHE, CO3AaBaeMoe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBAThH €70 XaPAKTEPUCTUKMY;

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX IMPOIIECCOB,
OPOUCXOJAIIUX B 3BE34aX, B 3BE3IHBIX CUCTEMAaxX, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOINM 3BE31 U BeeneHHo;
OPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIWYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATh  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  WM3MEpPeHWi, JenaTh BBIBOABI 1O  pe3yjbTaTaMm
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOMr0/IaTh TpaBmiia 0E€30MacHOTO TPy/la MpU MPOBEIACHUH HCCIIeJOBAHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMUS;

pemars pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoil MOJENBI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BBIOMPATH
¢u3ndyecKkue MOMENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM HMMEIOLUXCS JaHHBIX, AaHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYruX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HUECKHe SBICHUS;

UCTOJb30BaTh TEOPETUYECKUE 3HAHMUS JUIsI OOBSICHEHHUS OCHOBHBIX
HOPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeNIbHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUEeCKHMMH MpoLeccaMu, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PAllMOHATIBHOM
MPUPOIOTIONB30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUU



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o0111ecTBa;

MPUMEHSATh pa3iIMyHble COcoObl paboThl ¢ MH(popManued (puzndecKoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W TpPEeAbsBICHUS Yy4eOHOW U
HAYy4HO-TOMYJISIPHOW MHGpOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE | MO3HaBaTEJIbHBIC yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINE C WCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBAaTHO OIEHUBATh BKJIAQJ KaXXIOTO U3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyayIie npodecCHOHATbHONU MeATeIbHOCTH T10
CIIENUATBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasznen 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXpPAHEHHUSI B MEXaHUKE 10 1
Hroro no pazneny 35
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 14 |
' HEePEXO0 b
Hroro no paszneny 49
Pazpnen 4. QJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIe 24 1
4.2 IToCTOSIHHBIN dIIEKTPUYECKUN TOK 24 1




4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Paszen 5. ®PU3MUECKHUI MPAKTUKYM
5.1 Pu3NYEeCKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE BpeMmst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MaruauTHO€E 1oJie 14
1.2 DneKTpOMarHuTHast MHIAYKLNS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanudeckue KojeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
)3 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15

4.2 ®dusznka aroma 5

43 @du3nKa aTOMHOTO SA7pa U 3JIEMEHTAPHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazneny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 @u3N4EeCKU TPAKTUKYM 16 16
Hroro no pazgeny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' JeSITeTbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

®uszrka — pyHIaMeHTaJIbHas HayKa O
IpUpoJie

Hayunb1ii MeTO1 MO3HAHUS U METObI
nccaenoBaHusl GU3NIECKUX SBICHUI

DKCHEPUMEHT U TEOPHs B MPOIIECCE TIO3HAHUS
npupoiel. Habmoienne u SKCepuMeHT B
¢busuke

Crioco6s1 m3mMepeHus: GU3NIECKUX BETUYNH

AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH
U3MepeHul PU3NYeCKUX BEIUUNH

MopenupoBanue B ¢pusuke. Posb u mecto
(¢u3ukn B pOpMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON
JEeSITeNbHOCTH JIIOCH

MexaHuueckoe JBMKCHUE. Cucrema otcyera.
OTHOCUTENHLHOCTh MEXaHHYECKOT'O JBHMOKCHU .
HpﬂMafI n o6paTHa;1 3aJa4 MCXaHHUKHU

Paguyc-BekTop MaTepualbHON TOUKH, €T0
IIPOEKIIMK Ha OCHU KOOpAUHAT. TpaeKkTopus.
Ilepememenue. Cxkopocts. X npoekuuu Ha
OCH KOOpJIMHAT




PaBHOMEpPHOE IPAMOJIMHEWHOE IBUYKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMelieHnii 1 CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMmepHoe nBmxeHne. MroHoBeHHas
CKopocTh. Yckopenue. [Ipsamonnneitnoe
ABUKCHUC C TOCTOSIHHBIM YCKOPCHUEM

12

I'padmueckoe onucanue NpIMOIUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe masienre. Y CKopeHue CBOOOTHOTO
IIaICHUA. 3aBI/ICI/IMOCTB KOOp}II/IHaT, CKOpOCTI/I,
YCKOPEHUS OT BpEMEHU U UX Ipaduku

14

JIBukeHue Tena, OpoIIeHHOTO MO/ YTIIOM K
TOPU30HTY

15

KpuBonuneiitHoe npmxeHue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBasi U TMHEWHAs! CKOPOCTb.
[Tepuon u wactora. LleHTpOoCcTpeMHUTEIBHOE U
MOJTHOE YCKOPECHHE

16

KontponpHas padota o teme "Kunematuka"

17

[Tepsriif 3akon HptoTona. MHepunanbHbIe
cucteMsl orcuéra. [I[puHnmn
OTHOCHUTENLHOCTH ["anmues.
HeunepuuaneHbie cuCTeMbI OTCUETA

18

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH HerotoHna. Macca

19

Bzaumopenicteue ten. Tperuit 3aKoH
Hsrorona




[IpuHnun cynepnosunuu cuwi. Pemenune 3anay

20 Ha [IpUMEHEHNe 3aKOHOB HproTOHA
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIMOHHON U
MHEPTHOM Macchl

2 Cuna TsKecTH M ycKopeHue cBoOOHOTO
MaJeHUs
JIBuKeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHMYECKasi CKOpOCTh. 3akoHbI Kemnepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUS.

25 JIBM)KEHHE B )KUJIKOCTHU U ra3e ¢ Y4ETOM CHIIBI
COTIPOTHBIICHUS CPEJIBI

26 Hasnenue. ['mapocrarnyeckoe qaBieHUE.
Cuna Apxumena

7 AoGcomroTHO TBepaoe Teno. [loctynarenpHoe
U BpalllaTeIbHOE ABMKEHUE TBEPIOTO Teja

)3 MOMEHT cuiIbl OTHOCUTEIIBHO OCH BPALLECHUS.
[Inevo cuiel
CrnosxeHune cul, IPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsxecTu Tena. YcinoBus
paBHOBECHS TBEPAOTO Tena. Buabl
paBHOBECHS

30 Pemenue 3amau

31 KonTposnpHas padota no teme "/[unamuka.
Crartuka TBepnoro tena"

32 NMnynec MmaTepuanbHOW TOUKH, CUCTEMBI




MaTepUalbHbIX TOYEK. LleHTp Macc crucTeMbl
MaTepHalbHbIX TOYEK. Teopema 0 IBHKEHUN
LIEHTpa Macc

33

NMnynbc cuitbl M1 M3MEHEHUE UMITYJIbCa TENA.
3aKoH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUKECHHE

34

MoOMEHT uMITyJIbca MaTEPUAIBHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH MOMEHTA
HMITYJIbCa B LIEHTPAIbHBIX MOJISIX

35

Pemenue 3agau

36

PaboTa cuibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHun. ['paduueckoe npeacTaBieHne
paboThl cuibl. MOIIIHOCTD CHJTBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOU SHEPTUU
MaTepuaabHON TOUKHU

38

[ToTeHnManbHbIe U HEMOTEHIIUAIbHBIE CHUJIBL.
[TorenumansHas 3Heprus. Bropas
KOCMUYeCKasi CKOPOCTb

39

TpeTbﬂ KOCMHUUYCCKaA CKOPOCTb. CBs3b
pa6OTI>I HCIIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHUYSCKOM OHCPI'UH
CHCTEMBI TeJI. 3aKOH COXpPaHCHUA
MEXaHH4YeCKOM OHCPIrun

40

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.
YpasHeHue bepHyiu i uneansHon
KUJIKOCTU

41

KonTponpHast pabota o Teme "3aKoHbI




COXPAaHEHHUS B MEXaHUKe"

Pa3BuTune npenacraBieHuii 0 npupoie

42 teroTel. OcHoBHBIE NoJokeHust MKT.
Huddysus. bpoyHoBckoe aBrKeHHE
CrpoeHne ra3000pa3HbIX, KUIKHX U TBEPIBIX

43 Tes. XapakTep IBMKCHUS U B3aUMO/ICHCTBUS
YaCTHI] BEI[ECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KonnuectBo BemecTBa. [locrossanas
ABoraapo

45 Temnepatypa. TernoBoe paBHoBecue. [llkana
Henscus

46 Pemenue 3agau

47 Wneanpubii ra3. I'a3oBbie 3aKOHEI

43 VYpaBuenue MenpaeneeBa-Knanelpona.
Pemenue 3agau

49 AbcomoTHas Temnepatypa. 3akoH JlaibToHa

50 N3omporneccsl B uaearbHOM rase ¢
MTOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'padmyeckoe npeacraBiaeHe U30MPOLIECCOB:
M30TepMa, U30X0pa, n306apa

52 OcnoBnoe ypaBHenue MKT

53 Permrenue 3agau
CBs3b a0COJIOTHOM TeMmepaTyphl

54 TEPMOIUHAMHYECKON CHCTEMBI CO CpeHEeH
KMHETUYECKOM dHEepruei mocTynareabHoro
TEIUIOBOTO JIBHKEHUS €€ 4acTHIl

55 O06o01eHne 1 cucTeMaTu3alus 3HaHu| 10




teme "OcuoBst MKT"

56

KonTpomnsHas padora o Teme "OCHOBBI
MKT"

57

TepmoaunaMuyeckas cucreMa. 3aiaHue
BHEIIHUX 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 TEILIOBOMY PaBHOBECHIO

59

Mogenb uieaabHOTO Ta3a B TEPMOIMHAMHUKE.
YcnoBust IpUMEHUMOCTH 3TON MOJEITHN

60

YpaBuenue MenpaeneeBa-Knanelipona u
BBIpa)KEHUE JIJIs1 BHYTPEHHEN SHEPTUu

61

Bripaskenue yisi BHyTpeHHEN SHEPTrUun
OJIHOATOMHOTO MJICAJIbHOTO Ta3a.
KBa3ucraTuueckue u HeCTaTUYECKUE
MIPOLIECCHI

62

DneMeHTapHas padoTa B TEPMOJIMHAMUKE.
Brruncnenue pabotsl o rpaduky mnpoiecca
Ha pV-auarpamme

63

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHeprun TJl cucremsl 6e3
COBepILIEeHUs pabOThI

64

KOHBGKLII/IH, TCIUIONPOBOJHOCTD, U3JIYYCHHUC

65

KoaunuectBo Temnotsl. TennoéMKoCTh Teaa.




VY nenbHas U MOJISIpHAs TEIIIOEMKOCTH
BELLECTBA. Y I€JIbHAS TEIUIOTa CTOPAHUs

TOILIMBA

66 Pacuér konuyecTBa TEIIOTHI IPH
TerJIonepeaue

67 [Tonsitre 06 amnabarHom mpouecce. [lepBorit
3aKOH T€PMOIUHAMUKHI
KonmnuecTBo TemnoTsl 1 paboTa Kak Mepbl

68 W3MEHEHUsI BHyTpeHHel sHepruu T/
CHCTEMBI
BTtopoii 3ak0oH TepMOIMHAMUKH IS

69 PaBHOBECHBIX M HEPABHOBECHBIX MIPOIIECCOB.
Heo6patumocTh MprUpoIHBIX MPOIIECCOB

70 [Tpuniumne! gerctBus TermtoBbix MamuH. KIT/]

71 MakcumanbHoe 3HaueHue KIT. [ukn Kapuo

72 Pemmenue 3agau
DKOJIOTHYECKHE aCIEKTHI UCIIOJIb30BaHN

73 TEIJIOBBIX JBUraTeieil. TermioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemrenue 3agau

75 O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
teme "Tepmonunamuka. TernaoBbie MallIiHbI"

76 KonTtponpHas padoTa o Teme
"Tepmoannamuka. TernaoBble MallIuHbI"
[TapooOpazoBaHue 1 KOHIEHCAITHSI.

77 Hcnapenue u kunenue. Y aeiabHas TEILIOTa
napooOpa3oBaHUs

78 HaceplieHHble 1 HEHACHIIIIEHHBIE MTAPHI.




KauecTBeHHas 3aBUCHMOCTb INIOTHOCTH U
JIABJICHUS HACBIILIEHHOTO 1apa OT
TEMIIEPATYPhl, UX HE3ABUCUMOCTb OT 00BbEMA
HACBIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIEPATYPbl KUIIEHUS OT JaBJICHUS B
KUAKOCTU

Braxxnocts Bo3tyxa. AGCOIIOTHAS U

7 OTHOCHTEJIbHASI BIIAXKHOCTh

80 Pemrenue 3amau
TBépnoe teno. Kpucramnmueckue u

81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPUCTAJIIIOB

22 [InaBnenue u KpucTauM3anus. Y aeiabHas
TeruioTa masieHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u

83 cxarue. Casur. Moayne FOura. [Ipenen
ynpyrux nedopmanmii
TermmoBoe pacumpeHue KUIKOCTEN 1

84 TBEPABIX T€JI. AHTAPMOHU3M TEIIOBBIX
KoJieOaHUi YacTHUIl BElIlecTBa

85 [IpeoOpazoBanue sHepruu B Ha3oBbIX
nepexoiax

86 YpaBHeHHE TEIIOBOTO OamaHca

87 Permrenue 3agau
[ToBepxHOoCcTHOE HaTshxeHue. KanunspHble

88 siBieHus. J[aBieHue noj MCKpUBIEHHOMN
MOBEPXHOCTHIO kuakocTh. Popmyna Jlannaca

89 O06o01eHne 1 cucTeMaTu3alus 3HaHu| 1o




Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbI€ IIEpeXobl"

KonTtposneHast pabota o Teme "ArperarHsie

20 cocTosiHus BellecTBa. Pa3zoBble epexobl”
DneKkTpu3aius Tei U e€ MPOosIBICHUSI.

91 Dnektpuyeckuii 3apsia. [[Ba Buna
ANEKTPUIECKUX 3apsaoB. [IpoBogHUKH,
JURJICKTPUKHU U TIOJTYTIPOBOTHUKH

9 DNeMEeHTapHBIN NIEKTPUUYECKUN 3apsii. 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsiaa

93 B3aumopericteue 3apsinoB. Toueunsie
3apsnbl. 3akoH Kynona

94 Pemenne 3amau

95 DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUYECKHUE 3aPsIb
Hanpsk€HHOCTD 37IEKTPUUECKOTO MOJIS.

96 [TpoOubIii 3apsn. JInaMM HANPSHKEHHOCTH
aneKTpudeckoro noss. OqHOpPOIHOE
ANEKTPUYECKOE I0JIe

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

98 anekTpocTatuyeckom nose. [lorennnan
ANEKTPOCTATUYECKOTO MO

99 CBs13b HAPSHKEHHOCTH MOJISI U PA3HOCTHU
MOTEHIMAJIOB JJIs1 ANEKTPOCTATUUECKOTO MO

100 [IpuHUHUI CyneprO3UINU ITEKTPUUECKUX

nojen




101

Pemenue 3amau

ITone Toueynoro 3apszaa. [lone paBHOMEpHO

102 .
3apsHKEHHON cephl
[Tone paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mapa. Ilone paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IJIOCKOCTH

104 [TpoBOAHMKHU B AIEKTPOCTATHUECKOM TOJIE.
VYcnosue paBHOBECHUS 3apsiiOB

105 JIMDIIEKTPUKY U TIOJTYTIPOBOTHUKH B
ANEKTPOCTATUYECKOM T0JIE
Konnencarop. D1eKkTpo€MKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCAaTOopa

107 [TapannensHO€ COeMHEHNE KOHIEHCATOPOB

108 [TocnenoBarensHOE COEAUHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsyKEHHOT0 KOHJIEHCAaTopa

110 Pemrenue 3agau

11 JIBr>keHue 3apsKEHHON YaCTUIIbI B
OJIHOPOJHOM DJIEKTPUUECKOM TOJIe

112 Permrenue 3agau

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

114 KonTtponbHas paboTa o Teme
"Onexrpuueckoe nose"”
Cuna Toxka. [locTosiHHBIN TOK. Y ClOBUS

115 CYILIECTBOBAHUS IIOCTOSIHHOIO

QJICKTPHUYCCKOT'0 TOKA




116 Wcrounnku Toka. Hanpsbxenue u 9/1C 1

17 3akon Oma Juisl y4acTKa LEeTH. |
DIEKTPUYECKOE COMTPOTUBIICHHE
3aBUCUMOCTb CONPOTUBJICHUS OTHOPOIHOTO

118 MPOBOJIHUKA OT €r0 JIUIMHBI U IO/ 1
MOTIEPEYHOTO CEUCHUS

119 VY aenpHOE COPOTUBIIEHUE BELIECTBA. |
Pemrenne 3anau

120 [TocnenoBarenpHOE, NAapaUIEIBHOE, |
CMEIIaHHOE COEIMHEHHUE MTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKUX :
neneit. [IpaBuna Kupxroda

122 Pemenue 3agau 1

123 PaboTa anekTpuueckoro Toka. 3akoH Jkoys |
—JleHna

124 Pemenue 3agau 1

125 MoIIHOCTB 37eKTpUYECKOTO ToKa. TernoBas |
MOIIIHOCTb, BbIJIeIieMasi Ha Pe3UCTOpe

126 Pemtenue 3amay 1

127 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE |
HCTOYHHKA TOKA

128 3akon OMa 7151 IOJTHOM (3aMKHYTOM) |
ANEKTPUYECKON LI

129 Pemenue 3anau 1

130 MoniHOCTh HCTOYHUKA TOKA 1

131 KopoTkoe 3ambikanmne 1

132 KonpaeHncarop B ienu nNoCTOSTHHOTO TOKa 1




133

Pemenue 3amau

Pemenue 3amau mo reme "TlocTosSHHBIH

134 . "
ANEKTPUUECKUI TOK

135 Pemenue 3anau no teme "IlocTosiHHBIN
ANEKTPUIECKUHN TOK"

136 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUIECKUH TOK"

137 O060061eHre u cucTeMaru3alus 3HaHu| 1o
teme "[loCTOsIHHBIN 1eKTpuyecKuit ToK"

138 KonTtponsnas padota o teme "IlocTosHHbBIN
AIEKTPUYECKUN TOK"
DneKTpruYecKas MPOBOJUMOCTh Pa3IMUHBIX

139 BEIIECTB. DNEKTPUUECKUN TOK B METaJIax.
CBepXnpoBOAMMOCTh
DIIEKTPUYECKHUI TOK B paCTBOpax u

140 paciuiaBax 3JeKTpOoJIMTOB. 3akoHbl Dapajes
JUTS BIIEKTPOIN3a

141 DJIEKTpUYECKHI TOK B razax. [lnazma

142 DIIEKTPUYECKUI TOK B BakyyMe. BakyyMHbie
PpUOOPHI

143 DIEKTPUYECKUN TOK B MOJTYIPOBOJHUKAX

144 [TonynpoBOAHUKOBBIE TPUOOPHI
Ou3nyecKuil MPakTUKyM 1O TEME
"N3mMepeHue CUIlbl TOKA U HAMIPSKEHUS B

145 LIETIH TTIOCTOSTHHOTO TOKa MPU MOMOIIH

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




U3MEpeHus (PU3NUECKUX BETHUUH TPH
MIOMOIIY KOMIIbIOTEPHBIX AATYUKOB"

146

duznyeckuil npakTukym no teme "M3yuenue
HEPABHOMEPHOTO JIBUKEHHUSI C LIEIbIO
OTpeJIeNIEHUs MTHOBEHHOM ckopoctu"

147

PuU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue yCKOpeHUsl pU MPSMOJIMHEHTHOM
PaBHOYCKOPEHHOM JBMKEHUU IO HAKJIOHHOM
mwiockoctu" umn "Hccnenoanue
3aBUCHUMOCTH IMYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBH)KEHUH"

148

®u3NYEeCKU IPAKTUKYM IO TEME
"N3mepenue yckopeHusi CBOOOIHOTO
nagenus” win "M3ydeHue nBr>KeHud Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®u3nyecKuil MpakTUKyM 1o teme "M3yuenue
JBUKEHHS TeJa 10 OKPY>KHOCTH C
MOCTOSIHHOM MO MOJIYJIFO CKOPOCTBIO" MIn
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHrs KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"

150

Ou3nyecKuil MPakTUKyM 1O TEME
"N3mepeHue paBHOACUCTBYIOIIEH CUITBI TPU
JBUKEHUH OpyCKa MO HaKIOHHON TIOCKOCTH"
nu "l[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BpEMEHHU JIBIKEHUS OpycKa M0 HaKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0
Macchr"

151

DuU3NYECKUN IPAKTUKYM I10 TEME




"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIINX B IPY)KUHE M PE3UHOBOM
obpasiie, ot ux aedopmarn” wim "M3ydeHue
JIBMOKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUThHIO,
MEPEKUHYTOM uepe3 JErku 6ok"

152

PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YrI0BOr0 KO3 PUIIUEHTA
3apucumoctu Frp(N)" nnu "Hccnenosanue
JBUKEHHS OpYyCKa M0 HAKJIIOHHOW IJIOCKOCTH
C TIepeMeHHBIM K03 (UIIMEHTOM TpeHUs " WiIn
"N3yueHne NBUKEHMS Ipy3a Ha Baly C
TpeHueM"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yCa0BHil paBHOBECHS
TBEPAOTO Teja, UMEIOIIEro OCh BpaiieHus"
niu "KoHCTpyupoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TeJa, UMEIOIIETrO
IJI01[ab OTIOPHI"

154

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue umMmynbca Tejia no TOpMO3HOMY
nyta" unu "M3MepeHune cuibl TArH, CKOPOCTH
MOJEIH SIEKTPOMOOUIIS MU MOUTHOCTHU CHIIBI
Taru" win "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMITYyJIbCOM CHJIbI" WIIH
"HccnenoBanue COXpaHEHUsI UMITYIbCa IIPU
ylpyrom B3aumMoaenctsuu" uinm "M3mepenune
KMHETUYECKOM SHEPIuu Tejla 110 TOPMO3HOMY




n

IIyTH

155

@®uznyeckuil NpakTukym 1o teme "M3yuenue
M30TEPMHUYECKOTO Tpoliecca (PEKOMEHI0BAaHO
WCIIOJb30BaHKuEe U(poBOH JabopaTopun)"
unu "V3yuenne u30XopHOro mpoiecca” uiu
"N3ydenne n3o0apHOTO TIporiecca’ mim
"[IpoBepka ypaBHEHUs COCTOSHUA"

156

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoEMKOCTH" UITN
"HccnenoBanue nporiecca OCThIBaHUS
BemrecTsa" win "MccienoBanne aqnadbaTHoOro
npouecca" unu "M3yyeHne B3auMOCBSI3H
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhl KUIIEHUS
JKUIKocTen"

157

du3nyecKuil MpakTUKyM 1o Teme "N3yuenne
3aKOHOMEPHOCTEHN UCIIAPEHUS KUAKOCTEH"
uinu "N3Mepenne yaenbHON TeIIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HAaChIIIEHHBIX TTapoB" uinu "M3mepenue
a0COTIOTHON BIQXKHOCTH BO3/lyXa M OLIEHKA
Macchl apoB B nomerienun". Msmepenue
K03 duIMeHTa TOBEPXHOCTHOTO HATSKEHHUS

158

dusnueckuil NpakTUKYM 10 TeMe
"HaGnroneHnue npeBpaiieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTHIO
n3iydeHus ceeroanona’ uimm "Msydyenne
IIPOTEKAHMSI TOKA B LIEMH, COEpKaIEN
koHJeHcarop" win "Pacnipenenenue pazHOCTH




MIOTEHLUAJIOB (HAIIPSDKEHUS) IPU
HOCIIEI0BATEIbHOM COEIMHEHUH
KOHJIEeHCaTopoB"

159

PuU3N4ECKU IPAKTUKYM 110 TEME
"WccmenoBanue CMEIIAHHOTO COCAUHECHUS
pesuctopoB" wiu "M3Mepenue yneabHOro
CONPOTHBIICHUS IPOBOJHUKOB'" WK
"UccmenoBanye 3aBUCHMOCTH CUIIBI TOKA OT
HaIpPsDKEHUS JTs1 JIAaMITbl HaKaJIuBaHUs "

160

®u3NYEeCKU IPAKTUKYM I10 TEME
"Habmnronenune anextponuza" uim
"U3mepenue 3apsaa 0JHOBAJIEHTHOIO MOHA"
nnu "HccnenoBaHue 3aBUCUMOCTH
CONIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temnepaTypbl” Wi "CHITHE BOJIbT-aMIEPHOMN
XapaKTepUCTUKH Aroaa"

161

PeseprubIit ypok. O6001eHNEe 1
cCUCTeMaTH3alusl 3HaHHi 110 TeMe
"Kunematuka"

162

Peseprubiit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHHi 110 TeMe
"Jlmnamuka"

163

PesepBuriit ypok. O6001IeHE U
cucTeMaru3anysa 3HaHuH 1o Teme "CraTtuka
TBEpAOro Tema"

164

PesepBHslit ypok. O6001IeHE U
cucTeMAaTH3alMs 3HaHui 1o TeMe "3aK0HEI
COXpaHEHUs B MeXaHUKe"

165

PesepBHrlit ypok. O600IIeHE U




cucreMarusanusa 3HaHui o teme "OCHOBEI
MOJIEKYJIIPHOKMHETHYECKOM Teopun”

166

PesepBHeIit ypok. O600IICHNE 1
cHCTEMAaTHU3alMsI 3HAHU 110 TEME
"TepmoauHamuka. TeraoBsie MalIuHb"

167

PezepBHbIit ypok. O0o0mICHNE U
CHUCTeMaTH3aIMsl 3HAHUH 110 TEME
"ArperatHbie cOCTOSIHHS BeriecTBa. Da3oBbie
nepexopl"

168

Peseprubrit ypok. O6001IeHNE 1
cucreMatu3anus 3HAaHUH 110 TEME
"Onexkrpuueckoe noie"

169

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 10 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

170

PeseprubrIit ypok. O6001eHNE 1
cucTeMaru3anys 3Haguii mo reme "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TIPOTPAMME

170

16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Kontpobuvie | Ipaxrireckie u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
B3aumoelicTBr€e MOCTOSTHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHurtHoe mnoJe. 1
I'unore3a Ammnepa
Bekrop marautHON mHAyKIuu. [IpuHmn
2 CYNEPHO3UI[MYA MATHUTHBIX ToJIeH. JInnnun 1
MAarHUTHOW WHIYKIIUH
3 MarauTHO€ 10JIe TPOBOTHHUKA C TOKOM. 1
OnbIT OpcTena
Cuna Amrniepa, €€ HapaBJIE€HUE U MOYJb 1
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJb.
7 JIBr>keHue 3apsKEHHON YaCTUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Permrenue 3agau 1
Pabota cunbl Jlopenna 1
10 Permrenue 3agau 1
1 MarsuTHO€ 1oJie B BEILIECTBE. |
deppoMarHeTuKHu, rnapa- u IuaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Tpumenenue heppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Maruutsoe moJe"

14 Pemenne 3agau mo reme "MarautHoe noJie"

15 SIBNeHHE AIMEKTPOMArHUTHOW WHIYKIIHH.
[ToTok BeKTOpa MarHUTHOM MHIYKLIMHA

16 OJ1C unaykuuu

17 3aK0H 3JIEKTPOMArHUTHON WHTyKITHH
®Dapanes

18 Buxpeoe anexrpuueckoe noJse. Toku @yko

| O/1C uHAYKIMU B IBUOKYIIUXCS

? MTPOBOTHUKAX

20 Pemenue 3agau

21 [IpaBuio Jlenna

2 NuayktuBHOCTH. KaTylika MHIYKTUBHOCTH
B IIENH ITOCTOSTHHOI'O TOKa

” SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITHH

24 DHeprus MarHuTHOTO TOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pemtenue 3amay

26 O00011IeHre U cucTeMaTU3aLs 3HAHUI 11O
Teme "DIeKTpoIuHaMuKa"

7 KonTtponbHas paboTa o Teme
"DnexkTpoauHaMuka"

)3 Konebarennruas cuctema. CBOOOJHBIE
konebanus. 'apMoHnUYecKue KoneOaHus

29 KunemaTnueckoe ¥ TMHAMHAYECKOC

OIIMCAaHME KOJICOATCIbHBIX JBHKCHUUN




DHepreTuyeckoe onucanue. BoiBos
JIUHAMHUYCCKOI'O OITMCAaHUA I‘apMOHI/I‘-IeCKI/IX

30 KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMATUYECKOTO OTTUCAHUS

31 Ammutyna u ¢aza Koyebanui
[lepnon u yacrora konebanuid. [Teprox
MaJIbIX CBOOO/IHBIX KOJIEOaHUIA

32 MaTeMaTH4ecKoro MasiTHuka. [lepruon
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasTHUKA

3 3aryxaromue kojaebaHus. BeiHyX1eHHbIE
koJsiebanus1. Pesonanc

34 ABTOKOJIEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koHpepennus "MexaHnueckue
KoJieOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

17 O0600611eHre U cucTeMaTu3alus 3HaHu| 1o
teMe "MexaHnudeckue Koieoanus"

18 DNeKTPOMAarHUTHbIE KOJIeOaHHUs.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IbI

39 3apsi/ia KOHJIEHCAaTOpa C aMIUIUTYA0U CHJIBI
TOKa B K0JIEOATETbHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UACaTLHOM
KoJebaTeTbHOM KOHTYpE
3aryxarolue 31eKTPOMarHuTHbIE

41 KosebaHus. BeiHyXeHHbIE

QJICKTPOMAIrHUTHBIC KoJieOaHMs




[Tepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B LIETIH MIEPEMEHHOT0 TOKa

13 Karyika HHIyKTHBHOCTH B IIETTH
MEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUYECKO Lienu
MEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICMCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onaHc B anekTpuueckoi nenu

47 Pemenue 3agau
W neansHbiif Tpancopmatop.

48 [IpousBoicTBO, TIEpenaya U MOTpeOICHHE
AIEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aneKTpo3Hepruu. KynpTypa ucnosib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

5 O06o01enre U cucTeMaTr3arys 3HaHUH 110
Teme "DIeKTpOMarHuTHbIE KoyieOaHus"

53 MexaHn4yecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKHU 3ByKa

56 Wnudpas3syk u yapTpassyk. Lllymosoe

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




57

Pemenue 3amau

58

SHCKTpOMaFHI/ITHBIe BOJIHBI. I/ISJIy‘-IeHI/Ie
OJICKTPOMAIrHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATHUTHBIX BOJIH

60

[IIkaJia 3€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHUIUIIBI PaTIUOCBSI3U U TEICBUACHHUS.
Paagnonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl

62

Kontponbras padota no teme "Konebanust
H BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBETa

64

Pemienune 3a1a4 Ha MpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkaiio

66

[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBINA yroJl MOJHOTO BHYTPEHHETO
OTpaKCHUS

67

Pemenne 3amaq Ha MMPUMCHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yder B mpusMe. Jlucnepceus cera.
CoxxHbIN cocTaB Oenoro ceera. Llper




JInn3bl. DOKYCHOE PaCCTOSIHUE U

69 OTITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paskeHMi B IMH3aX U UX
cucTtemMax. YBEIUYEHUE JIMH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300paKeHM, IOTYIaeMBbIX C TOMOIIBIO
JIUH3

72 ['ma3 xak onruueckas cucrema

7 Pemenwue 3amau. [Ipeaens mpUMEHHMOCTH
reOMETPUYECKON ONTUKHI

74 CkopocTb cBETa M METO/IbI €€ U3MEPEHUs

75 JHucnepcus cBera

76 Hurepdepennius creta

77 KorepeHTHbIe ICTOYHUKH. Y CITIOBHS
HaOJI0IEHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3agau

79 [Ipumenenue unteppepeHun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Permrenue 3agau

23 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemrenue 3agau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

26 O06o01IeHne u cucTeMaTu3alus 3HaHu| 1o

teme "OnTuka"




87 KonTtponsHast padota no teme «OnTuka» 1
['panu1lbl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXAaHUKH. 3aKOHBI AEKTPOAUHAMUKH U 1
MIPUHIIATT OTHOCUTEILHOCTH

29 [TocTynatel cienuanbHON TEOPUU |
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycnosue

90 MPUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE BPEMEHU U
COKpAIEHUE JITTUHbI

91 OHeprus ¥ UMITYJIbC PEISITUBUCTCKON 1
JaCTHIIBI

90 CBs3b MaccChl C SHEPTUEH U UMITYJIbCOM |
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TTOKOS

93 PaBHOBeCHOE TeTIOBOE U3ITyYeHNE 1

94 3akoH cMentennsa Buna 1

95 I'mnore3a M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus U UMIyibc GpoToHa 1

97 dotoaddext. OnwiTel A. I'. CroneTona. |
3akonbl pororddexra

08 VYpaBHenue DitHiTeitHa 1715 PoTodPdexTa. |
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel 1. H. JIleGeneBa 1

100 BonHOBEIE CBOMCTBA YaCTHII 1
Bounnel e bpoiins. JlinmiHa BoJIHBI e

101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN 1

,I[BH)KymefIc&I YaCTHUIIbI




102

KopryckyssipHO-BOITHOBOM yalln3m

103 Judpakmus 37eKTPOHOB Ha KPUCTAILIAX
Crienurka u3MepeHnuii B MUKPOMUPE.

104 CooTHollIeHHs HEOTIpeACTIEHHOCTEN
Ieiizenbepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenne pacu€THbIX 3ama4
Kontponbnas padoTa no temam: "OCHOBBI

107 CTO", "KopmyckyaspHO-BOJIHOBOI
nyanism"

108 OTMBITHI IO UCCIIEIOBAHHIO CTPOCHHUS aToMa.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctrynatel bopa

110 Bupel cniektpoB. CrieKTp YpOBHEHM SHEPTUU
aToMa BOJ0OpO/ia

11 CHnoHTaHHOE U BBIHYXJCHHOE U3Ty4eHUE
cBeTa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBaHeHko. 3apsig 1 MacCOBOE YKCIIO siapa.
H3otonsl. PainoakTMBHOCTH
3aKkoH paJroakTUBHOro pacnaja. CpoiicTBa

114 MOHU3UPYIOUIEro U3iIydeHus. BinusHue
PaaOaKTUBHOCTH HA KUBbIE OpPraHU3MBbl.
Jo3umerpus
DHeprusi CBA3U HYKJIOHOB B sipe. SnepHble

115 cuibl. JleexT Maccel saapa. SnepHbie

peakuuu. SnepHbie peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHOM
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX yacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-rintooHHas MOJENb afpOHOB

117

®usuka 3a npeaenamu CtanaapTHON
Mozenu. TéMHas Matepusi U TEMHas
sHeprusi. EnuHcTBO pu3mueckoit KapTHHBI
MHpa

118

Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHUECKHIX
00BEKTOB. METO/IbI aCTPOHOMHYECKHIX
HUCCIIEI0OBAHUI

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIbI,
paanoTeNecKoIbl, BHEaTMOChEepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIIKEHUE

122

Conueunas cucrema. Connite. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHila u
3BE3M

123

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




CBETUMOCTB"

124

3B63HBI rJIaBHOM IIOCIICA0BATEIIbHOCTU

125

Buyrpennee crtpoenune 38E31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomorun CoaHIa v 3BE37. OTallbl JKH3HHU
3BE3/1

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon
Xab06mna. Teopust bonbioro B3peiBa.
PenukToBO€ H3nydeHue

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepewménnpie npoOieMbl acTpPOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"NUccneqoBanye MardiuTHOI'O ITOJIS
MOCTOSHHBIX MAarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dbeppomaruerukoB" unu "MccnenoBanue
JICHCTBUS MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Ou3nyecKuil MPaKTUKyM 10 TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHue MarHUTHOW UHIYKIIUU
Ha OCHOBE U3MEpEHMs cuiibl Amnepa”

132

Du3NYECKUN IPAKTUKYM I10 TEME
"HccmeqoBanue IBICHUS




3IEKTPOMArHUTHOU MHIYKIUU'" WIH
"OnpeneneHne HHIYKIMU BUXPEBOTO
MAarduTHOTO I10JIA"

133

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue siBICHHUS CAMOMHIYKIIUN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

134

®uU3NYECKUH IPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJieOaHUN HUTSHOTO U IPYKUHHOTO
MAasiTHUKOB"

135

Pu3NYeCKU IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MOCJIEA0BATEILHO COENUHEHHEIC
KOHJICHCATOP, KaTYIIKY U Pe3UCTOp" WiIn
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B IIEIH NTEPEMEHHOTO TOKA"

137

DU3NYECKUH TPAKTUKYM I10 TEME
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TeMe
"H3MepeHune nokasaresis IpeaoMIeHUs
crexna" win "l[lomydyenue n3o0pakeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja 1 JIUH3bI"

139

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUA OT BELECTBA (HAa IpUMepe




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

140

PuU3NYECKU IPAKTUKYM I10 TEME
"HabOmonenue mudpakiuu, naTepdHEepeHIAH
U NoJisipu3anuu ceera”

141

@uU3NYECKU IPAKTUKYM I10 TEME
"Onpenenenye UMITyJIbca U SHEPTUU
PeNATUBUCTCKUX YacTull (1o ¢otorpadusm
TPEKOB 3apsKEHHBIX YaCTHUI B MArHUTHOM
nose)"

142

Pu3NYeCKU IPAKTUKYM IO TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe HcciienoBanus Gororddexra"” nim
"HccneqoBaHye 3aBUCUMOCTU CHJIBI TOKA
4yepe3 CBETOMO OT HalpsDKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CekTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEpPEHUE
nocrosiHHOM Punbepra"

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
HCIIOJIb30BAHUEM JIO3UMETpA" WIIH
"N3ydyeHue noraomeHus: 6era-4acTui
aJlfoMUHHEM"

145

DuU3NYECKUN IIPAKTUKYM I10 TEME
"Habnronenus 3BE€31HOr0 HeOa
HEBOOPYKEHHBIM I1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX NPUIIOKEHUH IS




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

146

O0o001Ienye ¥ cucTeMaTH3anys 3SHAHWH.
Ponb ¢usuku u actpoHoMuu B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOM M ATUYECKOM cepax
JIEeITEILHOCTH YeJIoBeKa

147

O00011IeH1E U CUCTEMATHU3ALUS 3HAHUN.
Ponb u MecTo pu3MKU U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O060011eHre U cucTeMaTu3alus 3HaHuH.
Ponb dpusmdeckoit Teopuu B GopMupOBaHUN
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MECTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHre U cucTeMaTU3aLMs 3HAHUI 1O
teme "Kunematuka"

150

O00011IeHrEe U cucTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O06o0mIeHre 1 cucTeMaTr3aIys 3HaHUH 110
teme "Jlunamuka"

152

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




153

O06o00mIeHre U cucTeMaTu3anus 3HaHU| 110
TeMe "3aKOHbI COXpaHEHUs B ME€XaHUKe"

154

O06o00meHne U cucTeMaTu3aus 3HaHUK 110
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
teopun"

155

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Tepmonnnamuka. TeroBbie
MaIIuHe"

156

O00011eHne U cCUCTEMATU3AIINS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
dazoBble IEPEXOBI"

157

O00011IeHNE U CHCTEMATH3AIMS 3HAHUH 110
Teme "DnekTpudeckoe mnojie"

158

O06o01enre 1 cucTeMaTru3alys 3HaHUH 110
teme "TIoCTOSTHHBIN ANEKTPUYECKUN TOK"

159

O06001IeHre U cucTeEMaTU3aIMs 3HAHUI 110
teme "Toku B pa3nuyHbIX cpegax"

160

O00011eHrEe U cCUCTEMATU3ALINS 3HAHUN 110
teMe "MaruutHoe noJe"

161

PesepBubiit ypok. O6001meHNE 1
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

162

PesepBuriit ypok. O6001IeHE U
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"Mexanndeckue Kojgeoanusa"

163

PesepBHriit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"DneKTpoMarHuTHeIe Kosebanus"




164

PesepBHsiit ypok. O600IIeHNE 1
crcTeMaTH3alKs 3HaHUH 110 TeMe
"MexaHn4yecKue U 3JeKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIit ypok. O600IICHNE 1
cucreMaru3amnus 3Hanui 1mo reme "Omruka"

166

PesepBubiit ypok. O60011eHNE 1
cucreMarusamysa 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubiit ypok. O6001eHNE 1
cUCTEeMaTH3allusl 3HaHUH 110 TeMe
"KopmyckynsipHO-BOJIHOBOM yanu3m"

168

PeseprubIit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui mo reMe "duznka
atroma"

169

Peseprubiit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui mo reMe "duznka
ATOMHOTO SApa U JIEMEHTapHBIX YacTuIr"

170

PesepBubiit ypok. O6001meHNE 1
CUCTEeMaTH3allMs 3HAaHH 110 TeMe
"DneMeHThl acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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