MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oOlero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHWMU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBatebHOM mporpammel, mpeacraBieHHbXx B DI'OC COO, a Takxke
¢ yuétom ¢enepanpHON pabodeil mporpamMmbl BocmnuTaHus W KoHuenuu
npenojiaBanus yuyeoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OPraHU3alUgX
Poccuiickoit deaeparuu, peaiu3yrolux OCHOBHbIE 00pa30BaTeIbHBIEC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaensieT o0a3aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JieioB
y4eOHOro mpeaMeTra ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKKM y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH  00ydaroIuxcs.
[Iporpamma mo ¢usuke Aa€T NpeACTaBICHHE O LENAX, COJepKaHWUM, OOIIeH
cTpareruu OOydYeHHus, BOCHUTAHMS M Pa3BUTUS OOydYaroIIMXCS CpEeACTBAMU
ydebHoro npeamera «Dusnkay Ha yriiyOnEHHOM ypPOBHE.

Nzyuenne kypca (U3MKH YriayOJEHHOTO YpPOBHS TMO3BOJISIET PEaln30BaTh
3aaun npo¢ecCUOHAIBHOW OpUEHTAIMH, HAIMIPaBJICHO Ha CO3JaHUE YCJIOBHM i
IPOSIBJICHUS] CBOUX MHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJamuMcsi, KOTOpble HEOOXOAMMBI I MPOJOJDKEHHs 00pa3oBaHUSA B
opraHM3anusax mnpodecCHOHaTbHOr0 00pa3oBaHUs IO pa3jIUYHbIM  (pU3UKO-
TEXHUUYECKUM U WHKEHEPHBIM CTICIIHATEHOCTSIM.

B nporpamme no ¢pusuke onpeaensoTcs MmiaHupyeMble pe3yJIbTaTbl OCBOCHUS
Kypca GU3MKM Ha YpPOBHE CpeaHero oOuero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yriayOn€HHom  ypoBHe). Hayuwo-
METOJIOJIOTUYECKOM OCHOBOW [UIsl pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METalpeIMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolUXcs, OCBOMBIIMX
nporpaMmmy 1o (pu3nKe Ha YpOBHE CpeHEro 00111ero oopazoBaHus Ha yriiyOJ€HHOM
YPOBHE, SIBIISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[TporpamMma no pusmKe BKIIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca PU3MKH Ha yriTyOJIEHHOM ypOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

coziepxkaHue yueoHoro npeamera «Ou3nka» 1o rogam oOy4eHHs.

[IporpaMMa mo ¢Qu3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIS1 COCTABJICHHS CBOMX Pab0YHMX POrpamMMm.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIUATUBY YUUTENICH U
MPEIOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3allii  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/OB K IMpEenojiaBaHuio (PU3MKK Ha YriayOJE€HHOM YpOBHE IPU YCIOBUU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUSI Kypca.

dusuka kak Hayka O HauOojee OOIIMX 3aKOHAX TMPHUPOABI, BBHICTYMas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYyIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoiieM mupe. LkonpHbIN Kype HU3HKH — cCTEeMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWHA, HW3YYaeMBIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpENeNuIo XapakTep U OypHOE pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHH B cpepe SHEPTreTUKU, TPAHCIIOPTa, OCBOEHHUSI KOCMOCa,
MOJyYEHHUsI HOBBIX MaTepuajoB C 3aJaHHBIMH cBoWcTBamu. W3ydeHue Qumku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyyaromierocs, B (OpMUPOBAHNE YMEHUN MPUMEHSATh HAYUHBI METOJI O3HAHUS
IPU BBIMOJTHEHUU UMU YUE€OHBIX UCCIIET0OBAHUM.

B ocHOBY kypca ¢pu3nku Ha YpOBHE CpPEeTHETO 00IIero 00pa30BaHUsl MOJI0KEH
pSA U, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 OCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3liesioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca (HU3HKU
o0benuHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMHpoBaHUE MPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT MCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (hU3MUYECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(buU3HUKY C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢busuku yriry6Ji€HHOTO YpOBHS
IPEANOAraeT 3HaKOMCTBO C HIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM W3YYCHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcsi Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTUU.

Hoea »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX OJKOJOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXKIEeHUs
npo0sIeM palMoOHAILHOTO IPUPOIOIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coJiep>KaHusi MPOTrpaMMBbI 10 (PU3HKE JTOKHO OBITh MOCTPOCHO Ha
IPUHILIAIIAX CUCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gu3nku peanuzanus 3THUX
IPUHLIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITEIFHOTO AKCIIEPUMEHTAa Kak
MOCTOSTHHO JIeHcTByomero (akropa ydeOHoro mporecca. s yrimyOGiaéHHoro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PpPOHTAJIbHBIE YYEHMUYECKHE ONBITHl MPU HU3YYEHUH HOBOIO
MaTepuaia, JaboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI



nBa criocoba peanuzannu GU3NYECKOTo MpakTUKyMa. B mepBom citydae mpakTHKyM
npoBogauTcs b0 B koHie 10 m 11 kmaccoB, mubOO mocie MEepBOTO W BTOPOTO
MOJIyTOJIUN B KaKIOM M3 3TUX KJaccoB. BTopoit cmocob — 3To mHTErpamus padot
IPakTUKyMa B CHUCTeMY Ja0OpaTOPHBIX pabOT, KOTOpble MPOBOISITCS B IPOIECCE
u3yueHus pasznena (temsl). Ilpu sTom mox paGoramu HpakTHKyMa MOHHUMAETCA
CaMOCTOSITENIbHOE ~ UCCJIEIOBaHHE, KOTOPO€ TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOr0, 00001IEHHOTO BH1a O€3 MOLIaroBO HHCTPYKIIHH.

B mporpamme mo (u3MKe cHUCTEMa YYEHHYECKOTO HKCIEPUMEHTa,
1a00paTOpHBIX pabOT M MpaKTHUKyMa IpeJCTaBieHa €IWHBIM INepeuyHeM. Bwioop
TEMAaTUKH IS STUX BUJOB YYEHHYECKHUX MPAKTUUYECKUX PabOT OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH MOypPOYHOTrO
IUIAHUPOBAHUS W OCHaimleHusi kabunera ¢usuku. [Ipm sToM oOecneunBaercs
OBJIQJICHUE OOYYalOIMMUCS YMEHHSIMH MPOBOJUTH TpPSAMbIE U KOCBEHHBIC
U3MEpPEHUs, UCCIEOBAHUS 3aBUCHUMOCTEH (M3NYECKHX BEJIMYMH M IOCTaHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yAENISETCS PEUICHUIO pAaCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM A1t pacu€THBIX 33aa4 MPUOPUTETOM SIBIISIOTCS 337a4U C SBHO 33JJaHHON
¥ HESIBHO 3aJIaHHON (hPU3MYECKON MOJIENbIO, TO3BOJIAIONINE TPUMEHSTh U3YUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfesia Kypca, TaK U HHTErpUpYs
IPUMEHEHUE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBsSCHEHUE/NpeaCcKa3aHhe NPOTEKaHusi (UINYECKUX
SIBJICHUW W TIPOILIECCOB B OKPYKAIOIIECH KU3HM, TpeOyromue BriOopa pusznueckoit
MOJIEJIN JJISl CUTYalluu PAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
o0ecrnedeHnto yueOHoro nporecca Kype Gpusuku yriyO0aeHHOro ypoBHS Ha YpOBHE
cpeaHero ooOmero oOpa3oBaHUs JOJDKEH H3Yy4yaThCsl B YCJIOBHUSIX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOO0XOJUMOE JIabOpaTOpHOE
o0opyI0BaHKE [T BHIIIOJHEHHSI YKa3aHHBIX B IPOrpamMme Mo (pU3HKe yueHHUECKuX
OTIBITOB, JJAOOPATOPHBIX PabOT M paboOT MPaKTUKyMa, a TAKKE AEMOHCTPALMOHHOE
o0opyI0BaHUE.

JleMoHCTpallMOHHOE  000pyJIoBaHHEe (POPMHUPYETCSI B COOTBETCTBHUH C
OPUHIUIIOM MHHUMAIBHOM  JTOCTAaTOYHOCTH U OOECHEeYMBAET IOCTAHOBKY
IEePEUYUCICHHBIX B IporpamMme MO (U3MKe KIIOUEBBIX JAEMOHCTpalMid Ui
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHH.

JIaGopaTopHoe oOOpyaOBaHHE Ui YYEHHYECKHX MPAKTUYECKHX padoT
dopmupyeTcss B BHUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECleYMBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOydvaromuxcs. TemMaTHYecKue KOMIUIEKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUICKCHOM



UCIOJIb30BaHUU AHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE IIU(PPOBLIX 1a00paTOpU.

OCHOBHBIMU 1ENISIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

(opMupOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HaydyHOMY
U3y4YEHHUIO TPUPOJBI, pa3BUTHE MX HUHTEIUIEKTyaJbHbIX M  TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJe MO3HaHus U (popMHpoBaHHE
UCCJIEJOBATEIBCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBICHUSM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAK PE3yJIbTaTa U3y4EHHs] OCHOB
CTpOEHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHrue yMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTEIbCTB;

(opMUpOBaHHE NPEACTABICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  TPEICTaBICHMM O  BO3MOXHBIX  cdepax  Oymyuieit
npo(hecCHOHANBPHON JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOW, TOArOTOBKA K
nanbHeneMy o0y4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHre 3TUX Lened 00ecreunBaeTCsl peuleHueM CIeAYOUIMX 3a1ad B
pouecce U3yyeHus Kypca GU3UKU Ha yPOBHE CPEIHETO 00111ero 00pa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HAHUM 00 O0IKX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJIApHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUSA JIs1 OOBSICHEHUS
(u3NYeCKUX SIBICHUN B MPUPOAEC M JUIsl NMPUHATUS NPAKTUUYECKUX DPEIIECHUN B
MMOBCEHEBHOM >KHU3HHU;

OCBOEHHE CITOCOOOB PELICHHS PA3IMYHBIX 33714 C IBHO 3aJaHHOU (PU3NYECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMeBAIOIIMX CAMOCTOATEIBHOE CO3JaHue (PU3NYECKOU
MOJIEJM, aJeKBATHOM YCIOBMSIM 33Jaud, B TOM 4YHUCIE 3aJady HHXXEHEPHOTO
XapakTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U TPUHLUIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M IPOBENCHUS
(¢u3NYeCKUX SKCIEPUMEHTOB, aHajiu3a MW HMHTepIpeTauuu uH(pOpMaLuy,
OTpe/ieNIEHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ybTata;

CO3JJaHHWE YCIOBHUW Il PA3BUTHS YMEHUU MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOH 1€ATEIbHOCTH;

pa3BUTHE HUHTEpeca K cepaM NMpoPecCHOHANBHON NEATEIbHOCTH, CBS3aHHOM
¢ (hU3UKOM.



B cootBerctBun ¢ tpeboBanusimu PI'OC COO yriayOn€HHBIM ypOBEHb
u3ydyeHus yudeOHoro mpeamera «®dusmka» Ha YpPOBHE CpEOHEro OOIIero
oOpa3oBaHusi BbBIOMpaeTCsd OOYYAIOIIMMHUCA, IUIAHUPYIOIIMMHU MPOJOIHKEHHE
00pa3zoBaHus MO CHEUUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEAHETO 0OIIEro
obpazoBanus otBoautcsa 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEIEIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HE/IEIIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYHUTENb [EJacT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJaroIMUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTOA O3HAHUSA PUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIEI0BAHUS (PUBUUECKUX SIBJICHUU.

DKCHEepUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOTOBblE M LHU(POBBIC
U3MEpUTEINbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (usmyeckux  BenuuuH  (abcomdtoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NYECKUX SBJICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
a0COIOTHO TBEPOE TEIIO, UACATbHAS KUIAKOCTh, ACATBHBIN a3, TOUYCYHBIN 3aPsI).
['unore3a. PU3NYECKUN 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. DU3NYECKast TEOPHS.

Ponb u mecto ¢u3uku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOU JIEATEIIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomel, npaKmMuKym.

M3mepeHne cuibl TOKa M HANPSHDKEHUS B LIENU MOCTOSHHOTO TOKA IPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ HuGppoBor jadbopatopued no ¢usuke. [IpuMepsl U3MepeHus
(bU3UYECKUX BEIIMYUH TIPU MIOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema oTcyéTa.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Panunyc-BekTop MarepualibHOW TOYKH, €ro MPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeAHssi CKOPOCTh, MIHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MPOEKIMHA HA OCH CHUCTEMbI KOOpPAHMHAT.
CrnoxeHue nepeMereHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAJIbHOM TOUYKU OT BPEMEHU U HX
rpad UK.

CBoOomHoe manmeHue. YcKopeHue cBoOOgHOTO majeHus. J[BmkeHue Tena,
OpOIIIEHHOTO TOJA YTJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTepUAJIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[{eHTpocTpeMuTeEnbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLUHUAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUKH.

TexHuueckue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUAOMETP,
JBUKEHUE CHAPSIOB, IEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAaun, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauyuu.

Mopnenp cucteMbl OTCYETA, WIUTKOCTPALUs KMHEMATHYECKUX XapaKTEPUCTUK
JBHYKEHUS.

Crioco0Obl uccieoBaHus IBUKEHUI.

NnrocTpanys NpeaenbHoro nepexoia i \3BMEpEHHe MrHOBEHHOM CKOPOCTH.

ITpeoOpa3oBanne ABMKEHUH C UCIOIb30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenne aBmxeHus Tena, OpOLIEHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

ITpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHHME ITyTEH, TPAEKTOPUM, CKOPOCTEMN IBUKEHHSI OJHOTO M TOTO K€ Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

M3yuyeHne HEpaBHOMEPHOI'O JBMXKCHMS C LEIbI0 ONPEIECICHUS] MTHOBEHHOMN
CKOPOCTH.

M3mepenne yCKOpEeHHs NPU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKCHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JBHYKCHUU.

WU3mepenne  yckopeHuss  CBOOOJHOTO  MmajgeHuss  (PEKOMEH]I0BAHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTopun).

N3yuenue nBuxeHus Tena, OpoueHHOro ropu3oHTanbHo. [IpoBepka runoTessl
0 TpSMOM MNPONOPLHUOHATBHOM 3aBHCHMOCTH MEX]y JAJIbHOCTBIO TOJETA U
Ha4aJIbHON CKOPOCTBIO TEJIA.

W3yuyeHune IBWKEHHs Tella MO OKPYXXHOCTH C IIOCTOSIHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Meproia oOpalieHuss KOHMYeCKOro MasiTHUKA OT
€ro IIapameTpOB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprotona. MueprumanpHble cucteMmsl orcyéra. IIpmHnmn
oTHocuTenpHOCTH ['anmunes. HenHepuuanbHble cUCTEMbl OTCUETA (ONpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3uiuuy CHil.

Bropoiu 3akoH HeroTOHA 1711 MaTepUaaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TSITOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOIO MAIEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduieckoi MUpPOThl. J[BUkeHUuEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUIa TPEHMSI ITOKOSI.
Koaddunuent tpenns. Cuia CONpoTUBIICHUS NPU IBUKEHUH TEJa B KUAKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHSI.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

Habntonenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUHUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHAPOB WM WIapOB Pa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOACHCTBYIOUIEH MPUIIOKEHHBIX K TEITy CHJI C IPOU3BEACHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIMX B PE3YyJIbTaTE B3aUMOJECUCTBUS TEIL.

N3mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCcKOpeHHOM NOABEME U AJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

W3mepenne paBHOACUCTBYIOLIEH CHII MPH JBH)KEHUU OpycKa MO HAKIOHHON
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHMS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

W3yueHue NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKHMHYTON Yepe3
JETKUM OJIOK.

N3mepenne koddduiieHTa TpeHus Mo BEJIMYMHE YTJIOBOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue IBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 ULIMEHTOM TpEeHUS.

N3ydenne nBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpmoe Teno. IloctynmatensHoe M BpaliaTteabHOE JBUKEHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilimedo cuibl.
CnoxeHune CUil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TENA.

YcroitunBoe, HeyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTEIBHBIN KpaH, pelETYaThle KOHCTPYKIIUH.

Jemoncmpauyuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre yCIIOBUM paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenne ycTOMUNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONIOPBI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

NmMnysibc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

WMty 1bC CHIIBI 1 ©3MEHEHNE UMITYJIbCa TENa.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTrepUalibHOW TOUYKH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
npecTaBieHue paboThl CHIIBI.

MoOITHOCTH CHUIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[loreHuuanbHple W HENOTCHIMWAJIbHbIE CWIbl. llOTeHIManpHas >Heprus.
[ToteHuunanbHast SHEPrust yrnpyro AeQpopMUPOBaHHOU Mpyx uHbL. [loTeHnanbHas
SHEprus Tejia B OJHOPOJIHOM IPaBUTAIMOHHOM I0JIe. [ [oTeHIIManpHas 3Heprus Tena
B TPAaBUTAILIMOHHOM TII0JI€ OJHOPOAHOro Iapa (BHyTpH MU BHe Iuapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBLHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyuM s UMACaIbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMUYECKHE MPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHHWE Ha KOHbKAX.

Hemoncmpauyuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

W3meHeHue 3HepTuy Tena Py COBEPIICHUH PAOOTHI.

B3auMHble TNpeBpalllcHUsT KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JNEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI yIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

W3mepeHne nMmimyJibca Tela o TOpMO3HOMY Iy TH.

W3mepenue Cuiibl TATH, CKOPOCTH MOJIENH SJIEKTPOMOOUIIS MU MOIIIHOCTHU CHJIbI
TATH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHsI UMITYJIbCA ITPU YIIPYTOM B3aUMOICMCTBUU.

M3mMepeHrne KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAIbHON YHEPTUU MPYKUHBI ¢ PaOOTON CUJITBI
TPEHMUSL.

Omnpenenenne pabOTHI CWIJIBI TPEHHUS TPH JBWKCHUHM TeJla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TepMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUl.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIApHO-KuHeTnyeckon Tteopun (MKT), wmx
onbITHOE 00ocHOBaHMeE. [{uddy3us. bpoyHoBckoe aBmxeHue. XapakTep ABUKCHUS
Y B3aWMOJICHCTBUS YaCTHIl BeUIeCTBA. MoOJenu CTpOEHUs Tra3oB, XKUAKOCTEU WU
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl MoJiekya (atoMoB). KonnuectBo BemectBa. [loctosnnas ABorapo.



TennoBoe paBHOBecue. Temmepatypa u crnocoObl €€ uzmepenus. lllkana
temmneparyp Llenbcust.

Mogenb naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH: YACTHUILIBI
rasza IBUKYTCSl XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomtoTHAs
Temmneparypa (mkana temnepatyp KenbBuna). 3akon [anpToHa. M30mporiecchl B
UJCATPHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
IPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsA3pb  MEXIy [JIaBJIE€HHUEM M  CpPEIHEM  KUHETHUYECKOM  DHeprueu
MOCTYINATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJl HIE€AJIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICAIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEPATYPhI TEPMOJIUHAMUYECKOU CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEPTUEN MOCTYATEIbHOrO TETUIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHne HaHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopnenu 1BUKEHUS YaCTULl BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddys3ust KUIKOCTEH.

Mogens onsita IllTepHa.

[IpuTsrKeHNE MOJIEKY L.

Monenu KpucTauinyeCKuX pemeToK.

Habmroaenue u rcciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

HUccnepoBanne mpormecca YCTaHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IPH
TeII000MeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

N3yuenue H30TEpMUUYECKOrO Tpolecca (PEKOMEHOBAHO UCIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckass (T[]) cuctema. 3agaHue BHEUIIHUX YCIOBUM JJis
TEPMOJAMHAMUYECKON CUCTEMBI. BHENIHNE 1 BHYTpeHHHE napaMeTpsl. [lapamerper
TEPMOJMHAMHUYECKON CUCTEMBI KaK CPEJHUE 3HAUECHUS BEJIMUMH, ONTUCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hauanmo TtepmoanHaMuku. (CamMoOnpoOW3BOJIbHAs — peJlaKCalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.



Mopenpr wnaeasbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMAa YpPaBHEHMM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaX€HHE Uil BHYTPEHHEU DHEPIUM.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENH: HU3Kasl KOHUEHTpPALMs YacTUL, BBICOKHE
TeMInepaTypbl. BeipaxxeHue il BHYTPEHHEW SHEPTrUd OJHOATOMHOTO WJIEAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

OnemenrtapHas paboTa B TepMOAUHaMUKe. Brruncienue paboTel 1o rpaduky
npoliiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHUYECKOW  cucTeMbl 0e3  coBepiueHus paborel.  KonBekuus,
TEILUIONIPOBOAHOCTD, U3Iy4YECHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
TormBa. Pacuér koimuecTBa TEIUIOTHI TIpW  Teruionepenade. Ilonstue 006
annabaTHOM Tporiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 dHeprusa. KoinuecTBo TermoTsl
U paboTa Kak Mepbl HM3MEHEHHMs BHYTPEHHEW HHEPrUM TEPMOJIMHAMUYECKON
CHUCTEMBI.

BTopoii 3aKk0H TEpMOJIMHAMUKH JJIsI PABHOBECHBIX MTPOLIECCOB: YEPE3 3aJAHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKONW CUCTEMBI IIPOXOAUT €IUHCTBEHHAs
annabara. AGCOIIOTHAS TEMIIepaTypa.

BTopoii 3aKk0H TEpMOIMHAMUKH 7151 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOMKHO
nepeaaTh TEIIoTy OT 0oJiee XOJ0AHOIO Tena K 0osiee HarpeToMy 06e3 KOMITeHCaluu
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumns! gevicters TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE ACTIEKTHI MCIIOJIb30BaHUs TEIUJIOBBIX ABUTarenei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEBI.

TexHUYeCcKUue YCTPONCTBA M TEXHOJOIMYECKUE IPOLIECCHI: XOJIOAWIbHUK,
KOHJMIIMOHED, IW3ENbHBIM M KapOIOpaTOpHBIN [BUTATENd, MapoBas TypOHHA,
NOJIyYEHUE CBEPXHU3KUX TEMIEPATYp, YTWIH3ALUUs «TEIUIOBBIX» OTXOJIOB C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alUs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIIOBOM» U AJIEKTPOIHEPTUHU.

Jlemoncmpayuu.

H3meHeHune TemnepaTypsl IpH a1uadaTHYECKOM PaCIIMPEHUH.

Bo3ayuiHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMSI BHYTPEHHEW SHEPTHUU.

HccnenoBanue annadbaTHOro mpouecca.



KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

Hccnenosanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Ipolecca.

N3ydyeHrne B3aMMOCBSI3M DHEPIrUA MENKMOJEKYJSIPHOTO B3aUMOACHUCTBUSA H
TEMIIEPATyPbl KUIICHUS KUJKOCTEU.

Tema 3. Acpecammnwie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. Y gesbHast TEIoTa
napooOpa3zoBaHUs.

Hacpimennsle u  HeHachllleHHbIE napbl. KadecTBeHHass 3aBHCUMOCTh
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JABJICHUS B
KUJKOCTH.

BraxxaocTth Bo3ayxa. AGCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOWMCTB
kpuctauioB. [lnaBneHne w Kpucraumsanus. YelbHas TEIUIOTA IUIABJICHHUS.
CyOaumariusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIUJIOBBIX KOJIEOaHMM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacClIUpEeHHUsl Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEpTUU B (PAa30BbIX MEPEX0OaX.

YpaBHeHue TerioBoro OanaHca.

[ToBepxnocTHOE HaTsHKeHHE. KO3 (hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipasie siBnenus. J(aBineHue noa MCKpUBIEHHON NOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlaruiaca.

TexHn4eckrue yCTpOWCTBA W TEXHOJOTHUYECKHE MPOLECCHL:  KHUIAKHE
KPHUCTaJIJIbl, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TemnnoBoe pacmpeHue.

CBOIICTBa HACBILLICHHBIX TAPOB.

Kunienune. Kunenue npu noHM>XKEHHOM TABJICHUH.

N3Mepenune Cuitbl MOBEPXHOCTHOTO HATSXKEHUS.

OMnbITHl C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBiIeHUs.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



CriocoObI M3MepeHns BIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUSA KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmanuii.

HaGmronenune manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKMUKyM.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3y4deHne CBOMCTB HACBILIEHHBIX MTApPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/JyXa M OILIEHKAa Macchl MapoB B
MTOMEILECHUH.

N3mepenne ko3 duiimenTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayia FOnra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasma oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnexTpuzaums Tel U €€ MpOsIBICHUS. OJEKTpuYeckuil 3apsa. JIBa Buaa
AIEKTPUYECKUX 3apsAaoB. [IpOBOOHWKHM, NHMAJIEKTPUKH W  MOJYIPOBOJHUKH.
DJIeMEHTAPHBIN ANEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsia.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH KysoHa.

Onektpudeckoe nose. Ero neiictBue Ha 3JIEKTPUUYECKUE 3aPsiIbl.

Hanpsok€aHocTh  anekTpuueckoro  mosist.  [IpoOuwiit  3apsa. Jluauwm
HaIpsKEHHOCTH 3JIEKTPUUECKOTO MoJs. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[JoTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJds. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnumanbHass >HeEprus 3apsga B OAJIEKTPOCTATHUYECKOM IIOJIE.
[ToTeHman snexkTpocraruyeckoro nosist. Csi3b HANPSIKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIIMANIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOHOPOJTHOTO).

[IpyHIMT Cynepno3uLnn dJIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00béMy Iapa. Ilose paBHOMEpPHO 3apsKEHHOU
OeckOHEUHOM TIIOCKOCTU. KapTwHbl JUHUM HAOpsHKEHHOCTH JTUX TMOJeH U
HKBUITOTEHIIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aPs0B.

JvanexTpuku B 3JIEKTPOCTATUYECKOM IoJIe. Jnsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCaTOpa.



[TapaiutennbHOE cCoeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe coeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>keHME 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOII,
IIEKTPOMETpP, DJIEKTPOCTATHUUECKasi 3allliTa, 3a3eMJICHHE DJICKTPOTPUOOPOB,
KOHJIeHCATOpHhI, reHepaTop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE TOJIE JIBYX 3apsKEHHBIX IJIACTHH.

Mopaenb snekTpoctatuueckoro reHeparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

YCTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MMOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaau
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apSIKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3pska KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

OrneHKa cujl B3aUMOJEHCTBUS 3apSKEeHHBIX TEI.

HabGnronenue npeBpallileHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
W3JIyYEHHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEeHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannuwtil 31eKmMpuiecKuii mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBus CymecTBOBaHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. MCTOUHMKM
toka. Hanmpsoxenue U u O/1C &.

3akoH OMa U1l y4acTKa LEMu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTb CONPOTUBIICHHS OJTHOPOIHOTO
MPOBOJIHMKA OT €ro JJMHBl M IUIOIIAJAW MONEPEYHOIO0 CEUECHUsA. Y IEIbHOE
COITPOTHBJIEHNE BELIECTBA.

[TocnenoBaTenpHOE, MapajuIe]bHOE, CMEIIAHHOE COEIUHEHHE MPOBOJHUKOB.
Pacuét pa3BeTBn€HHBIX dekTpuueckux memnei. [IpaBuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH [xoyns—Jlenna.



MOMHOCTh 3JIEKTPUYECKOro0 TOKa. TemioBas MOIIHOCTb, BhIIEIsSE€Mas Ha
pe3ucTope.

O/IC 1 BHyTpeHHEE CONPOTUBIICHUE UCTOUHUKA TOKA. 3akoH OMa JIJisl TOJTHOM
(3aMKHYTO#) dJIEKTpUYECKOM Iienu. MoOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKAHUE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SJHEPTUN.

Hemoncmpauyuu.

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHUs UL PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOANO/1A.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COIMPOTUBJICHUS MPU TOCTOSIHHOM
HaIpsKEHUH.

[Tpsimoe n3mepenne JJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO SJIEMEHTA
Y OIIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0sl coenMHeHus1 UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXIY MTOJTKOCAMU UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepeHne yaenbHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIbI TOKa OT HAMpPSOKEHUS] IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTUBJIEHNS HICTOYHHUKA TOKA.

Hccnenosanne 3aBucuMoctd DJIC raqbBaHMYECKOro 3JEMEHTAa OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXIY MOJTKOCAMU UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMyYKOB.



[TonynpOoBOIHHKHY. CobctBeHHass U IIpUMECHAast IIPOBOAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
DnekTpoaun3. 3akoHbl Dapanaes s AIEKTPOJIN3a.

OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lnasma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYMPOBOJHUKOBBIE NPUOOPHI: U0,
TpaH3UcTOp, (HOTOAUO/, CBETOMO/, TAIbBAHUKA, papUHUPOBAHUE MEIU, BBITUIABKA
AIFOMHUHMS, DIIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB NEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii paspsa M IPOBOAUMOCTB BO31yXa.

CpaBHEHHE MPOBOIUMOCTY METAUIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMUKym.

HabGmronenue snekTponnsa.

W3mepenne 3apsiaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

DuU3NYeCKUN NPAKTUKYM.

Crioco0b1 m3MepeHust PU3NIECKUX BEIMYNH C UCTIOIh30BAHUEM aHATIOTOBBIX H
TU(QPOBBIX M3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHW, MCCIEAOBAaHWHA  3aBUCHMOCTEU
Gu3znyecKux BEIMYMH, MPOBEpPKA MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdorT,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3ienax «YYEHHYECKHH  SKCIIEpPUMEHT,
Ja00paTopHbIe PaOOTHI, TPAKTUKYM).

MexnpeaMeTHbIE CBSA3H.

Nzyuenne kypca ¢pusuku yriay0naéHHoro ypoBHs B 10 kiacce oCyecTBisieTcs
C Y4YETOM COJEP>KATEIBHBIX MEXIPEIMETHBIX CBS3€Hl C KypcaMH MaTeMaTHKH,
OHOJOTMHU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnule noHAmMuU, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBICHHWE, Hay4yHbIA (pakT, rumoresa, usmyeckas BEIWYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, N3MEpPUTENbHbIE TPUOOPHI, HUPPOBas 1abopaTOpusI.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas ¢QyHKUuS,
napaboJia, rurepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIHH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannveckoe NBWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIOLEH Cpelbl,
yTHWiIM3anus OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJICHUS B PUPOJIE,
AIIEKTPUUECKUE SBJICHUS B )KUBOU MPUPOJIC.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJy4YeHUE HAaHOMAaTepHUasioB, TEIIOBHIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILUIbI, SJIEKTPUUECKHUE CBOMCTBA
METAJJIOB,  JJIEKTPOJUTHYECKAss  JMCCOLMAIlMs, TalbBaHUKA, d3JCKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUHUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJB30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TUPOCKOI, BOJAOMET W JIPyTWE), JBUTATEIh BHYTPEHHETO
cropanusi, naponasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
NOJIyYEHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJioB, U
HAHOTEXHOJIOTUH, AJEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe TNOCTOSIHHBIX MarHUTOB M MPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKuMH. [lIpuHiun cynepnosunnu
MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOM MHIYKLWH.

MarnuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. PabGora cuibl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, MMapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IPOLCCChI: IMPUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

Kaptnna nuHMA  MHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptrHa nuHUN MarHuTHOW MHIYKIIMU TIOJISI JVIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABWKEHMS MydKa JIEKTPOHOB B MATHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanne neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUs CUIIbI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBiieHue ANEKTpOMarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC uHAyKuuu. 3aKOH JJleKTpoMarHuTHOW wuHaykuun Dapanes.
Buxpesoe anekrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ[C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TMOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJOIMYECKHUE IMPOUECCH: MHAYKIMOHHAS
[I€4b, COJIEHOU/I, 3allIUTa OT JICKTPU3ALMNU TEJI IPU ABUKECHUNA B MATHUTHOM I10JIE
3eMuIH.

Jemoncmpauyuu.

HabGnrogenue siBjaeHUS 3JI€KTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHON) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanue 3aBucumoctd DJIC caMOMHIYKIMH OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OmnpeneneHre UHAYKIMU BUXPEBOTO MarHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBoOOIHBIE KOJICOAHNUS.

["apMonunyeckue konebanusi. Kunematuueckoe ¥ JTMHAMHYECKOE OMNMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAaHEHUsS MEXaHWYeCKOW sHepruu). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAHUN U3 MX YHEPTreTUYECKOTO U
KMHEMAaTUY€CKOTO OMTUCAHMUS.

Amvmntyaa U ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJEOAHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora koneOanuii. I[lepmom MambIx CBOOOTHBIX KOJI€OAHWI
MaTEeMaTUYeCKOro MasTHHKA. llepros cBOOOAHBIX KoeOaHM MPYKUHHOTO
MasITHHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHyKaeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue ycTpoucTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Habmronenne He3aBUCUMOCTH MEpUO/Ia MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyXamux KojaeO0aHUi 1 3aBUCUMOCTH NIEPUOJIa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a Ha MACCUBHOM MpYKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATHPHON MOJCIN MTPY>KUHHOTO MAasSTHHUKA.

3aKOH COXpaHEHUs YJHEPTUU NPU KOJIeOaHUSAX Ipy3a Ha MPYKUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJIEOaHH Ha yIPYroM MOJABECE.

M3yuyenue nBUKEHUSA HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUI.

HccnenoBanue BHIHYKICHHBIX KOJCOAHUIA.

Tema 2. dnekmpomacHumnuple KO1e0AHUA.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
uaeanpHoM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3zb aMIIIUTY/bI
3apsijia KOHJEHCAaTOpa ¢ aMIUTUTYAO0N CHIIbI TOKa B KOJI€0aTEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIC KoJie0aHusl. BbIHYyX/1€eHHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemeHHbIi1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JCICTBYIOIIEE 3HAUYCHHWE CHJIBI TOKAa W HAMNpsHKEHUS MpH pa3indHoil dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NIM CHUHYCOUJAIBHOIO NEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanvupiii  Tpanchopmarop. IlpousBonacTBo, mepegadya u moTpeOiIeHHE
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PUCKHM IpU IPOU3BOACTBE JJEKTpo3Hepruu. KymbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUU JJIEKTPOIIEpeaay.

Hemoncmpauyuu.

CBOOOHBIE JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OctuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO FeHepaTopa.

BrIHYX/1€HHBIE CHHYCOMIAJIbHBIE KOJIEOaHNUs.

Pesuctop, kaTylmika MHAYKTUBHOCTHM U KOHAEHCATOpP B LENU IEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYILIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

VY CTpoiicTBO ¥ IPUHIUT ACUCTBUS TpaHCHOpMATOpa.



Mojenb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanre MEpPEMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYILIKY U PE3UCTOP.

Ha0ntonenue 31eKTpoMarHuTHOrO pe30oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeuHble u
NpPONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeJoMieHHe, MHTephepeHIHs u
U paKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPAXKEHUE,  MPEIOMIICHUE,
nosisipu3anus, naTepdepeHns u Auppakius.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBs3U U TeneBuacHus. Pagnonokanus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckrue yCTpOWCTBA M MPAKTUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYyKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OOpazoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKIX BOJIH.

Hab6monenue natepdepeHny u AUPpaKku MEXaHUYEeCKUX BOJIH.

AKYCTUYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHNE.

Habntonenue cBsi3M T'POMKOCTM 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTOW KoJeOaHuH.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIIEHHE,
noJisipu3anus, 1uppakius, THTepPepeHIus.

Oo6HapyxeHue nHGPAKPaACHOTO U YIbTPahUOIETOBOIO U3ITyUESHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.



W3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkane. Cepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOTBI
CBETA U COOTHOLIEHHUE JUIMH BOJIH IIPH MEPEXO0JAE MOHOXPOMATHYECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPEL.

Xon nmyueit B mpusme. Jucnepcust cBera. CrnokHBIM cocTaB 0eloro cpeTa.
IIBer.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroi MojaHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoriye 1 paccenBaroniue TMH3bL. ToHKas JT1uH3a. DOKYCHOE pacCTOSIHHUE
U ONTHYECKasl cujia TOHKOM JMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOMU
chepuyeckoil JMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
MIPEJIOMIICHHUS.

@opmyJiia TOHKOU JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, ONpOLIEAIIEro JUH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckoi ocu. IlocTpoeHne wu300paKeHM TOUKHM W OTpe3ka NpsMON B
coOMpaloIIKX U pacCenBarOLIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMOAEHUST MAKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. [IpuMepsl KilacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

Hal6mronenue noiHoro BHYTPEHHETO oTpaxkeHusi. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMApaUIeNbHYIO
IJJACTUHY U MIPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenimm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3ydenne nuppakiIMOHHON PEIIETKH.

Hab6monenue nudpakiinoHHOTO CHIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nossipusaliuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJIS1 U3YUECHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomeol, npaKmMUKyMm.

N3mepeHnure nokazaresis npeioMIIeHUs CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne PoKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHnune n300paXkeHUsI B CUCTEME U3 IUIOCKOTO 3epKaJia U JTMH3BI.

[Tomy4yenune n300pakeHUs: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIIny U Mosipu3aliu CBETa.

W3ydenne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTEpPEPEHITNH JIA3EPHOTO U3ITyYCHHS Ha IBYX IIEIISX.

Habmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AMGPaKIMOHHOTO CIEKTpa.

HN3mepenne IiMHbl CBETOBOM BOJIHBI.

[Tomy4yenue criekTpa W3Ty4YEHUs CBETOIMOAA TIPH TOMOIU TU(PAKIIMOHHON
PELIETKU.

Pasznen 6. OcHOBBI crielIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['paHuIBbl TPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [locTynaTel criennanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpasoBanus  Jlopenta.
VYcnoue npuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpALIEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

YueHn4eckuii SKCIIEpUMEHT, JT1ab0paTOpHBIE PaOOTHI, MPAKTHUKYM.

OnpeneneHue MMIYJbca W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (1o
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-60ano060ii Oyaausm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienuss Buna. ['mnores3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» porosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOIIOTHO
NOTJIOIIAIONIYI0 M a0COJIIOTHO OTpaXkarollyro mnoBepxHocTh). Ombitet I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomub! ne bpounns. /[nuna Bonssl ne bpounis u
pasMepbl 00JacTH JIOKIM3AIUU  JBWXKYIIEWCS dacTuilbl. KopmycKynspHO-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepeuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
[eitzenoOepra.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, CoOJIHEUHas Oarapes,
CBETOJIUOL.

Jemoncmpauyuu.

®o1orh(HeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHETo (poTodddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  INOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaKmMuKym.

HccnenoBanue Gporopesucropa.

N3mepenne nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIKEHUS.

Tema 2. Duzuka amoma.

OnbITel MO HCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieHrue GOTOHOB MPU MEPEXOE aTOMA C
OJIHOTO YPOBHSI SHEPTUH HA JIPYTOH.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TydeHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHBIN

aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauyuu.

Mopenb onbita Pesepdopra.

Habnronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CYETUMKA MOHUZUPYIOIIUX YACTHLL.

Ornpenenenue QIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMUKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. @u3uka amomnozo A0pa u I1EMEeHMAPHBIX YACMUY,.

Hyxmonnas monens simpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oronsl.

PamnoaktuBHOCTh. Anb(a-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B IPHUPOE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4YeHUs. BiusHue paivMOakKTUBHOCTH HA YKUBBIE
oprauu3msbl. EcTecTBeHHbI QoH n3nmyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlegext macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTes sAaep. AnepHeie peakTopsl. [Ipobdiembl
YIPaBIIEMOI0 TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICNTOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-riooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaaptHol Mozaenu. T€MHass MaTepus U TEMHas
DHEPIUsl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTUUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
BuuibcoHa, sinepHblil peakTop, TepMOSIIEPHBINA peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPO(PU3UKH.



Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsl OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUSI.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CEKTPAJIbHBIA KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIIEIOBATEIIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIEAOBATEIBLHOCTA. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU KU 3BoItonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nuxenue CoJsiHLIA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. YEpHBIE ABIPHI B sAapax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PemukToBOE M3MydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qHOr0 HebGa HEBOOPYKEHHBIM TJIA30M C MCIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPUJIOKEHUH JJI ONpeesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEepHOro moJylmiapusi U sipKue
3BE3/bI.

HaGmronenuss B Teneckon JlyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3mMepeHust PU3NIECKUX BEIHYUH C UCTIOIh30BAHUEM aHATIOTOBBIX H
IU(POBBIX M3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKuX BETWYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUMoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax  «YUYEHUYECKHH  JKCIIEPUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

06001 aomee NOBTOPEHUE.



O06o001enne u cucTeMaTu3alus COACpKaHUs pa3AesioB Kypca «MexaHuKay,
«MonexymnsipHast prU3MKa U TEPMOJUHAMUKAY, « DIIEKTpoArnHAMUKay, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIbHOW TEOPHUM OTHOCUTENBbHOCTH», «KBaHTOBas
busnKa», « IIEMEHTbI aCTPOHOMUU U aCTPODU3UKI».

Ponb Qu3uku W acCTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M STUYECKOU chepax NesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUPA, 3HAYCHUE OIHUCATEIBbHOW,
CHUCTEMATU3HUPYIONICH, OOBSCHUTEIBPHOM UM  MPOTHOCTHYECKOW  (DYHKIUN
bu3nYecKoi TeopuH, poJib HU3NUECKON TeOpUH B (POPMHUPOBAHUU TIPEACTaBICHUN
0 (U3MYECKON KapTUHE MHUpPA, MECTO (PU3MUYECKON KapTHUHBI MHUpa B OOIIEM DSy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeameTHbie CBSA3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 11 kiacce ocyniecTBiasieTcs
C YYETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBS3€H C KypCcaMH MaTe€MaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO0E8 HAYUHO20
no3nanuA: sIBICHUE, Hay4yHbIH (akT, THIOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, MOJENb, H3MEPEHHUE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBas 1adopaTopusi.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHWW. TpPUTrOHOMETPUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH KOOPJIHWHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMEeHTApHBIX GyHKUMNA. [Ipu3Haku 1OMOOUS TPEYTrOIbHUKOB,
onpe/ereHue MIONIaaAu MITOCKUX GUryp u o0bEma Tell.

Buonozus: >nexTpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBUKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PUCKHM TpPH MPOU3BOJICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAWOWIEH  Cpenpl,
yJIbTPa3BYKOBass IOUArHOCTUKA B MEJIUIIMHE, ONTHUYECKUE SBICHHUS B IKHUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUNIMYECKON PEIIETKH, CIIEKTPAJIbHbIN aHAIU3.

T'eozpachua: wmarHuTHble mNOJIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX  PYa,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIEKTpOJIBUTATENb SIKOOM, reHepaTrop MepeMEeHHOro TOKa, MHAYKLIHWOHHAs Medb,
JIMHUAU 3JIEKTpoIepeaay, 3JIEKTPOABUraTelb, paaap, pPaAuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBbIE
NPUEMHUKH, I€pHAsi SHEPIreTUKA U SKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIbTATEHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS YyuyeOHoro mnpeaMera «Dusukay
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEHW TMO3MIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IPOLECCE PEAIN3AalUH OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTH TPAKTAHCKOHN MOZUIIUN O0YUYAFOIIETOCS KaK AKTHBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTh B CaMOYNpaBIEHHMH B 00pa3oBaTesIbHON
OpraHM3allly;

e YMEHHME B3aUMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKON UIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTPH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (U3MIECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEPIIATh OCO3ZHAHHBIH
BbIOOp Oynyiiel mpodeccuu M peann30BbIBATH COOCTBEHHBIE KU3HEHHBIC
IUUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJ100aTBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE M OCYLIECTBICHUE ACHCTBUU B OKpYXKAIOLIEH cpele Ha
OCHOBE 3HaHU LI€JIEW YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa AESATEIbHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 1O (PU3HKE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PHU3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4YeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO U HCCIEA0BATEIIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjornueckue JeicTBUA:

CaMOCTOSITeNIbHO ~ (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  MpoOJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh LUENH JEATEIbHOCTH, 33JaBaTh HapaMmMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS] B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YUETOM aHANIM3a UMEIOIIHNXCSA
MaTepHabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTATOB LIENSM, OLIEHUBATh PUCKU MOCIEACTBHMN 1EITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMHU
(bu3NYECKON HAYKH;



BIAJCTh  HaBBIKAMU  Y4YEOHO-HCCIENOBATEILCKOM W MPOEKTHOH
NEATeTLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3amad  (U3HIEeCKOTro
COJIeprKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JINYHBIX YICOHBIX
CUTyaIusiX, B TOM YHCJI€ TPHU CO3JaHHHM yYEeOHBIX MPOEKTOB B 00JACTH
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BBISIBJISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyalM3UpOBATh 3aaady,
BBIIBUTATh THUMOTE3y € pelIeHus, HaxOAuTh apryMEHThl JiA
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHMS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PE3yJIbTaThl,
KPUTHUYECKH OILIEHUBATh WX JTOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX yCJIOBHSIX;

CTaBUTh U (GOPMYyJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3HKHY;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIEHUBAThH MPHUOOPETEHHBIHN OIIBIT,
yMETh TMEPEHOCUTh 3HaHWs MO0 (HU3MKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEICATSIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIEC IOAXO/IbI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, Oy CKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH MOJyueHUs! MHpopMau GU3NIECKOTo COACPKAHUS U3
MCTOYHUKOB PA3HbIX THIIOB, CAMOCTOSITENBHO OCYIIECTBIISTh IIOMCK,
aHalKu3, CUCTEMATHU3AlMI0 M HHTEPHPETALMI0 MH(POPMALUUA PA3ITHUUYHBIX
BUJIOB U (hOPM NPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJItoJleHueM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMsI B Pa3IMYHBIX (hopmarax c
y4€TOM Ha3HaueHus HUHGOpMAIMM M 1EJIeBOM ayJAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (JOPMY NPEJICTABIICHUS U BU3yaJlU3al1u.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:



OCYIIECTBIISATh OOIIEHHE HAa Yypokax (U3MKH U BO BHE-YPOUHOM
NEeSATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalliidi ©W CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1aratb CBOIO TOUKY 3PEHHS C HUCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMATh U UCIIOJIb30BATh NPEUMYILECTBA KOMAaHIHON U UHAUBUILY ATbHON
paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBAaTH U
KOOPJIMHUPOBATh JEUCTBUS 1O €€ JOCTHKEHUIO: COCTaBJIATH ILJIaH
JNEeUCTBUH, pacrpeesaTh POIM ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJIOI0 y4aCTHHUKAa KOMaH/bl B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHUBATH HWIEU C MO3WLHUHA HOBU3HBI,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YueOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIBHO OCYLIECTBIIATH IO3HABATEIbHYO IEATEIBHOCTh B 001aCTH
(U3UKN U aCTPOHOMUH, BBISABIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIAThH IJIaH PELIECHUsI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, IJIaH BBIIIOJHEHUS MPAKTUYECKOW PabOThl C y4ETOM HMMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U IIPENIIOUTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK{ yu4eOHOTr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;
JienaTth OCO3HAHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTth Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYIUIMH B 00JacTh
(Gu3MKHN, TOCTOSHHO TMOBBIIIATH CBOM 0OpPa30BATENbHBIA U KYJIBTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYallUsAIM, BHOCUTL KOPPEKTHUBBI B ACATCIbHOCTD,
OLCHUBATDH COOTBCTCTBHUC PC3YJILTATOB LICIISAM,



BIAJCTh HAaBBIKAMH TO3HABATEIBHOW pediaeKcur Kak OCO3HAHHS
COBEPIIAEMBIX JEHUCTBUU U MBICIUTENBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHUI;

HCIIOJIb30BaTh MPUEMBI peICKCHH SISl OIIEHKH CUTYAaIlMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLIEHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HX
CHIDKCHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M APryMEHTBI JPYIMX MPU AHATIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIMIUOKH.

B mpornecce NOCTHKEHUSI JTMYHOCTHBIX PE3YJITATOB OCBOCHHUS MPOTPAMMBI IO
¢uszuke [ YpPOBHS CpeAHero oOmiero oOpa3oBaHUs y OOy4arouuxcs

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIICKT, IIPEIITOJIAT AFOIIIHIA
c(hOpMUPOBAHHOCTb:
e CAaMOCO3HAHHWS,  BKIIOYAKOIIETO  CIOCOOHOCTh  TOHUMATh  CBOE

HIMOIMOHAIBHOE COCTOSIHUE, BUJETh HANPABJICHUS Pa3BUTUS COOCTBEHHOM
IMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIHpoBaHus, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJIEHHE, CIIOCOOHOCTh aqanTHPOBATHCI K
HYMOIMOHAIBHBIM M3MEHEHUSIM U MPOSIBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEH MOTHBAIMH, BKJIIOYAIOUIEH CTpEeMJICHHE K JOCTIXKEHUIO LENH
U yCIIeXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE E€WCTBOBATh, UCXO/S U3
CBOHMX BO3MOXKHOCTECH;

OMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh MOHHMMATh  SMOIMOHAIBHOE
COCTOSHUE [JpPYTHX, YYHUTBIBaTh €ro IpHU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMATIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBISATH HHTEpPEC U
pazpemarb KOHQIUKTBI.

[MPEJMETHBIE PE3VJIbTATBI

K xon1y o0yuenus B 10 knacce npeiIMETHbIE PE3yIbTaThl HA YTIyOJIEHHOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIINUXCSI YMEHUM:



NOHMMATh POJb (PU3UKK B  HIKOHOMUYECKOM, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U O3TUYECKOW cdepax AesITeIbHOCTU
YeJioBeKa, poJib U MECTO (DU3UKU B COBPEMEHHOW HAYyYHOW KapTHHE MHUPA,
3HAYEHUE ONMCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU WU
MPOTHOCTUYECKON  (QYHKIMNA  (UBMYECKOM TEOpUH —  MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJib (DPU3HUECKON TEOpUH B
(dbopMUpPOBaHUY TIPEJICTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3auyath yCIOBUS IPUMEHUMOCTH MOJIEeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHMI): MHEpLMANIbHAs cHUCTEeMa OTCUéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBHUKEHHUE, CBOOOJHOE IaJ€HUE,
abcomoTHO yripyras aedopmanusi, aOCONIOTHO ympyroe u abCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIH Ta3a, JKUIAKOCTU M TBEPIOrO
(KpHUCTaJUIMYECKOTr0) TeJa, UACAIBHBIN ra3, TOUEYHBIN 3apsil, OJHOPOJHOE
IIEKTPUYECKOE T0JIE;

pa3nuuaTh yCIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, NTOHUMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAHUYECKHE IPOLIECCHl U  SIBICHUSA,
UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHUS M 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUsI, TpeoOpazoBanus [amwiies Ajii CKOPOCTH U TEpEeMELICHHS,
3akoHbl HpIOTOHA, mNpuHOMII ~ OTHOCUTENBHOCTH [ anuies, 3aKkoH
BCEMHMPHOT'O TATOTECHMS, 3aKOHBI COXPAHEHUs UMITYJIbCAa U MEXaHUYECKON
DHEPIUM, CBSI3b PabOThHl CHUJIBI C W3MEHEHHEM MEXaHUYECKOM HSHEPrud,
YCIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIB30BATh
MaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTH
bu3nUecKkux 3aKOHOB: MpeoOpazoBaHuil ['anmumes, BTOPOro U TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAaHEHHUS HMMIYJIbCA U MEXaHWYECKOU
DHEPrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUJIOBBIE MPOIECCH U SIBJICHMS, UCIIONIb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKyNIApHOW (QUUKH H
TEPMOAUHAMMUKHM (CBSI3b JIaBJICHUS HJCAJIBHOIO Ta3a CO CpeaHel
KMHETHYECKOW HJHEPrUeH TEIUIOBOIO JBMIKEHUS W KOHLEHTPALMEH €ero
MOJIEKYJI, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpPEIHEH KHUHETUYECKOU
DHEPrUuer TEMIOBOrO JBHKEHHUS €0 YaCTHLl, CBS3b JABJIICHHS HJI€AJIbHOTO
raza C KOHLEHTpalMEd MOJEKYJd M €ro TeMIepaTypod, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXPAHEHHUsI SHEPIruu B TEIUIOBBIX IPOLECCax), IPU 3TOM HCIIOJIb30BATh



MaTeMaTUYECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH
ypaBHenus Menneneesa—Knanenpona;

aHAJTU3UPOBaTh U OOBSACHATH SIEKTPUUECKUE SIBJICHUSA, WCHOJIb3YS
OCHOBHBI€ MOJOXKEHUS U 3aKOHBI JIEKTPOJAMHAMUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MMOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHLMI CYNEPIO3UIUU IIEKTPUUECKUX
MoJIeHl, TPU ATOM yKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa KyloHa, a
TaKKe TMPAKTUYECKU Ba)KHbIE COOTHOIICHMS: 3aKkoHbI Oma Jid ydacTka
UEeNM U U1 3aMKHYTOM JJIEKTPUYECKOM Lenu, 3akoH J[xoyns—JIeHna,
npaBwia Kupxroda, 3akonsr Dapazest 11s1 3JIEKTPOJIN3a);

OTMCHIBATh (PU3UUECKHE TMPOIECChl W SIBICHUS, HWCIOJB3Ysl BEIMYWHBI:
MepeEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEN, CUIIA,
MOMEHT CUJIbL, IaBJICHUE, TIOTEHIUAJIbHAS SHEPIUsl, KHHETUYECKasl SHEPT U,
MeXaHU4ecKas SHeprusi, paboTa Cuibl, ICHTPOCTPEMUTEIILHOE YCKOPEHUE,
CUjia TSDKECTH, CHJa YIPYTrOCTH, CHJIa TPEHUsS, MOIIHOCTb, SHEPrus
B3auMOJeHCcTBUS Tena ¢ 3eMiEi BOIM3U €€ MOBEPXHOCTH, SHEPTUs YIIPYTon
nedopmary IpyKUHBI, KOJUYECTBO TEIIOTHI, a0COMIOTHAS TeMIIepaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSSI HHEPrus HJI€aTbHOTO
OJIHOATOMHOT0 ra3a, padoTa WJealbHOro ra3a, OTHOCUTEIbHAS BIa’KHOCTh
Bo3ayxa, KIIJl naeanbHOro TemiaoBOro IBUTATENS; JIEKTPUUYECKOE IOJIE,
HaINpsKEHHOCTh AJIEKTPUUYECKOTO MOJIsA, HANPSKEHHOCTh MOJII TOUEYHOTO
3apsia WK 3apsDKEHHOTO Iapa B BaKyyMe M B JIMDJICKTPUKE, MOTECHIIUAI
AJIEKTPOCTATUYECKOTO MOJISI, PA3HOCTh MOTEHIIMANIOB, 3JIEKTPOJIBHKYIIAS
Cuja, CUjia TOKa, HaMPsHKEHUE, MOITHOCTh TOKA, AJIEKTpUUYecKash EMKOCTb
IJIOCKOTO  KOHJIEHCATOpa,  COMNPOTUBICHHE  yyacTKa  Lenu ¢
MOCJIEA0BATEIbHBIM U MAPAIJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AJIEKTPUUYECKOTO TOJIsI KOHJIEHCATOPa,;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHUs  (U3MUECKUX  SIBJICHHIL:
MEXaHMYECKOE JIBUKEHHE, TEIUIOBOE JBWIKCHHME YacTHUI[ BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, MU(y3us, UCTaApECHUE,
KUIIEHUE W KOHJICHCAIIMS, TJIABJICHUE U KpUCTAIUTM3alMs, HAIIPaBICHHOCTh
TEIUIONEpPEAAYH, JIEKTPU3ALNS TEJl, SKBUIOTEHIIMAIBHOCTD TOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOU BEIIMYUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUM, TPU ’TOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJTYYEHHON  3aBUCHMOCTH
bu3nueckux BEIUMYMH B BHUAE TIpaduKoB ¢ Y4ETOM aOCOJIOTHBIX
MOTPEIIHOCTEd  M3MEpPEHM, JIeJlaThb  BBIBOABI [0  pe3yjibTaTaM
UCCIICIOBAHUS;



MPOBOJUTH KOCBEHHBIC H3MEpPEHUS (DU3NYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OIICHUBATh a0CONIOTHBIE U
OTHOCHUTEIHHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
MPOBOJUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bl: IAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYCHHBIC PE3ybTaThl U JI€JaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUTIOTE3HI,

coOmro1aTh IpaBuiia 0€30MaCHOTO TPyAa P MPOBEIACHUU UCCIIEIOBAHUHN B
paMKax  y4yeOHOTrO  B3KCHepHUMEHTa,  MpakTUKymMa W y4deOHo-
UCCJIEIOBATENIbCKOW H TMPOEKTHOM NESATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEILHBIX YCTPOKUCTB U 1a00pPaTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
(bu3nYecKoil MOJIENIbI0: Ha OCHOBAHMM aHaJIN3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKONM MOJeiIM, OTBeYarole TpeOOBaHMSAM 3ajayH,
MPUMEHSTH (POPMYJIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UIECKUX
TEOpU MPHU UCIOJIb30BAaHUU MATEMAaTHYECKUX METOJIOB PEIICHMs 3a]ad,
MIPOBOJIUTH PAcCUEThl HA OCHOBAHUM MMEIOIIMXCS JAHHBIX, aHAJIU3UPOBAThH
pe3yabTaThl H KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOYUCHHBIX
pe3yIbTaTOB;

pemarh Ka4eCTBEHHBIC 3aaaud, TpeOyromue TPUMEHEHUS 3HAHWN u3
pa3HBIX pa3aenoB Kypca (PU3NUKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHX
IPEJIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPO HA U3YUYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBJICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPHUTEIBHBIX TPUOOPOB, TEXHUIECKUX YCTPONUCTB U
TEXHOJIOTMYECKHUX MPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TNPOIECCOB OKPYXKAIOMIEro MHUpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

aHAIM3UPOBATh U OIIEHUBATH TIOCIIEACTBHUS OBITOBOM M TIPOU3BOICTBEHHOM
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU TMpOLEcCaMu, C
MO3ULIMUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHAIEHOM
MPUPOIONIOIH30BAHNM, & TAKKE PasyMHOM HCIIOIB30BAHUM JTOCTHUKEHUN
HAyKd W TEXHOJOTUU JUIsl JalbHEWINEro pa3BUTHS YEIOBEYECKOTO
00I11eCTBa;

MPUMEHSTH Pa3lInuHbIe CIOCOOBI paboOThl ¢ MHGpOpMaIuen (PU3NIECKOTro
COlepXaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE



TEXHOJOTHH i1 TIOMCKa, TepepaboTKW M TpPEabsSBICHHUS ydeOHOUW W
HAYYHO-MIOMYJISIPHOM HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHATM3UpPOBaTh  IOJydyaeMylo  HHPOpPMALMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

IPOSIBIISATH OpraHHu3alIOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSATEJILHOTO TPUOOPETEHNSI HOBBIX 3HAHUH B IIPOIIECCE BHITOTHEHUS
MPOCKTHBIX M YUeOHO-UCCIIEA0BATEILCKUX Pa0OT;

paboTath B Tpymme C HUCHOJIHEHHWEM Pa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIIbl, PAMOHATIBFHO PacpeAessiTh AeITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJeKBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIBHI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBJISATh MOTUBAIMIO K Oyayiel npodeccuoHaibHOM AesITeIbHOCTH MO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.

K xoniy oO0yuenus B 11 knacce npeIMETHbIE PE3yIbTaThl HA YTIyOJIEHHOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

MOHUMATh POJIb (PU3UKU B IKOHOMUYECKON, TEXHOJIOTHUECKOH, COLIMAaTbHON
U 3TUYECKOHN cdepax NeATeIbHOCTH YeNOBeKa, pOoJib U MECTO (PU3UKU B
COBPEMEHHOW Hay4yHOI KapTUHE MUpPA, POJIb ACTPOHOMUHU B IIPAKTUUECKON
NeSATEIbHOCTH YeJIOBEeKa U JajbHEHIIeM HAay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBLHOU U
IPOrHOCTUYECKOW (PYHKUMNA (PU3NYECKOW TEOpUH — 3JICKTPOAHMHAMUKH,
CHEIMAIIbHOM TEOpUM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3HUKH, pOJIb
dbuznyeckoid Teopuu B (POPMUPOBAHUU TPEACTABICHUM O (U3UYECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPO/IE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (PU3NIECKUX TeJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE AIEKTPUUECKOE U OJHOPOJHOE MATHUTHOE IOJI,
rapMOHUYECKHE KoJieOaHUs, MaTEMaTUYECKUU MAasiTHUK, WACAIbHbIN
PY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KOJIe0aTeNbHBIN KOHTYp, TOHKAs JIMH3a, MOJIeIE aTOMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IN CBETA;

paznuyath ycCiaoBUsA (TpaHMIlbl, O0JACTH) MPUMEHUMOCTH (DPU3MUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIONIb3YySl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBl JJIEKTPOJAWHAMUKH U
CHEUUAJbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS



ANEKTPUYECKOTO  3apsAna, cuina Awmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsa3p  DJIC
CAMOUHJIYKIIMM B DJJIEMEHTE DJJEKTPUUYECKOM I1EMU CO CKOPOCTHIO
W3MEHEHUS CUJIbI TOKA, TOCTYJIaThl CIEMAIbHON TEOPUH OTHOCUTEILHOCTH
OWHIITEIHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBJICHHMSI, NCTIOJIB3Y I
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHe  OWHINTEHHA  AJiA
dboTtoaddexra, mepBbIil U BTOPO MoCcTynaThl bopa, MpUHITMIT COOTHOIICHUS
HeonpeaenéHHocTer [elizenOepra, 3akOHbBI COXPAHEHMs 3apsiIOBOTO U
MacCOBOT'O YHCEJI M SHEPTUU B AJIEPHBIX PEAKIUAX, 32KOH PAJHMOAKTUBHOTO
pacmaja);

OTMCHIBATh (PU3UUECKHE TPOIECChl W SIBICHUS, HWCIOJB3Ysl BEIMYWHBI:
HaMpPSHKEHHOCTD JIEKTPUYECKOTO TMOJIS, MOTEHIMAT JIEKTPOCTATHUYECKOTO
NOJIs, Pa3HOCTh TMOTEHLMANIOB, JJIEKTPOJABIKYIIAS CUila, WHAYKIUS
MarHUTHOTO TIOJIsl, MAarHUTHBIA TIOTOK, Cwiia AmIiepa, WHIYKTUBHOCTD,
ANEKTPOABMKYIAsl CHUJIAa CAMOMHIYKIIMHM, SHEPrus MArHUTHOTO TOJIA
MIPOBOJIHUKA C TOKOM, PEJISTUBUCTCKUAN UMITYJIbC, TTOTHAS SHEPTHUS, SHEPTHS
MOKOsI CBOOOJTHOM YaCTUIIbI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO
U 3apsij siApa, SHEPTUS CBSI3U SPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (DU3MYECKHX  SIBJICHMIA:
AJIEKTPOMATrHUTHAS UHyKIIHS, CAMOWHYKIINS, PE30HAHC, HHTEPPEPECHITHIS
BOJIH, Judpakuus, JIUCIEpPCUsl, TOJHOE BHYTPEHHEE OTpaXKEHUE,
dbotoanekTpudeckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnajsl saep,
ramma-u3iaydeHue saep, Pu3ndecKue NpUHIUIbI CIEKTPaIbHOTO aHan3a U
paboTHI J1azepa;

ONPEACNISITh HANpPaBICHUE WHAYKIMM MArHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKE€HUE, CO3/IaBAEMOE TIOCKUM 3€pKaJIOM, TOHKON JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE MOHATHUSI, TEOPUU U
3aKOHBI I aHaIM3a © OOBICHEHHWS  (PU3WYECKUX  MPOIECCOB,
NPOUCXOMSIIUX B 3BE3MAX, B 3BE3AHBIX CUCTEMaX, B MEKIalaKTUYECKON
cpene; ABWKEHMS HeOSCHBIX Tell, ABOJIIONMH 3BE31 U BeeneHHoi;
MPOBOJUTh HCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3nueckux BEIUMYMH B BHUAE TIpaduKoB ¢ Y4ETOM aOCOJIOTHBIX
NOTPENIHOCTe  M3MEpPEHM, JelaTb  BbIBOABI IO  pe3yjbTaTam
UCCIICIOBAHHUS;



MPOBOJUTH KOCBEHHBIC H3MEpPEHUS (DU3NYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHHUs, OIICHUBATh a0COIIOTHBIE U
OTHOCHUTEIHHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
IIPOBOJIUTH OTBITHI IO TIPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBAThH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJTM3UPOBAThH
MOJIyYCHHBIC PE3yJIbTaThl W JIeJaTh BBIBOJ O CTaTyCce MPEJI0KEHHON
TUTIOTE3HI,

OTMHCHIBATH METOIbI TTOJTYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
coOroaaTh mpasuiia 6€30MacHOTO TPpyAa MPH MIPOBEICHUH UCCIICIOBaHH B
pamMkax  yd4eOHOro  OKCIepMMEHTa, TpaKTHKymMa ©  y4eOHo-
WCCJIEIOBATENILCKOW W TMPOEKTHOW JIEATEbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYI0BAHMS;

pemath pacy€THBIE 3aJaydl C SBHO 3aJaHHOW ¥ HESBHO 3aJIaHHOM
¢u3MYECKO MOJENbI0: HAa OCHOBAaHMM aHajn3a YCJIOBHS BBIOMPATH
dbu3nUecKkue MoJeIu, OTBEYarolmue TPeOOBAaHUSAM 3a/laud, MPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3NUYECKUX TEOPHM
Py  WCIOJB30BAHWM MAaTEMaTHYECKUX METOJOB pEIICHHs  3ajad,
IIPOBONUTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TaHHBIX, aHATN3UPOBAThH
PE3YNBTAaThl U KOPPEKTHUPOBATH METOJBI PEIICHUS C YIETOM TOTYUEHHBIX
pe3yJIbTaToB;

pemarh KadeCTBEHHBIC 3adaud, TpeOyromue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3neyoB Kypca GU3NKH, a TAK)KEe MHTETPAllU 3HAHUHN U3 APYTUX
PEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
IENIOYKY PacCyKJIECHUI C ONOPOI Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBJICHHUS;

UCIIOJIb30BAaTh TCOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIATIOB PaOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTHYECKHUX TPOIIECCOB;

MPUBOJUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apYOSKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA,

aHAJIM3UPOBATh M OIICHUBATH MOCIIEICTBUSI OBITOBOW M TIPOU3BOICTBEHHON
JESTEIIbHOCTH 4YEJIOBEKa, CBSA3aHHONW C (PU3WYECKUMH TPOIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAIlMOHATIEHOM
PUPOOTIOIH30BAHNH, & TAKKE PasyMHOM HCIIOJIb30BAHUM JTOCTHUKCHUIN
HAyKd M TEXHOJOTMHA JUIS JaJbHEUIIETO pa3BUTHUA YEIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3JInuHbIe CIOCOOBI paboThl ¢ MHpOpMaIen (PU3NIECKOro
COIEepXKaHUSI C UCIOJIb30BAHUEM COBPEMEHHBIX HWH(MOPMAITMOHHBIX



TEXHOJOTHM, MPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH i1 TIOHMCKa, TepepaboTKW M TPEabSBICHHUS ydeOHOUW W
HAYYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
UHpOpMaLMY, TOJYYEHHOM M3 pAa3iMYHbIX MCTOYHUKOB, KPUTHYECKU
aHATM3UpPOBaTh  IOJydyaeMylo  HHPOpPMAlLMIO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

IPOSIBISTD OpraHu3alMOHHBIE u MO3HaBaTEIbHbIC YMEHUS
CaMOCTOSATEIBHOTO TPUOOPETEHNSI HOBBIX 3HAHUH B IPOIIECCE BHITTOTHEHUS
HPOEKTHBIX U Y4eOHO-UCCIIeI0BATENLCKUX PadoT;

paboTaThb B TpyHNe C HCIOJIHEHHEM pa3jIMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIbl, PAMOHATBFHO PACIpEeAesiTh ACITeIbHOCTD
B HECTAHAAPTHHIX CUTYaIMsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaKJIOTO U3
YYaCTHHUKOB TPYIIIBI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

IPOSBIISATE MOTUBAIUIO K Oyaymiei nmpoheccuoHanbHOM ASSITETbHOCTU IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabsnbsie IIpakTnueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcsl
Pasnen 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPO/IbI
1.1 Hayunslii MeTO IO3HAHUS IPUPOIBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpIOTO Tena 5 1
2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE 10 1
Hroro no pasneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 1
' HIEPEXOJIBI
Hroro no pazneny 49
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DIIEKTPUUYECKOE MOJIE 24 1
4.2 I1oCTOSIHHBIN 3JIEKTPUYECKUN TOK 24 1




4.3 ToKM B pa3In4HbIX cpeaax 6
Hroro no pazneny 54
Paszen 5. ®DU3MUYECKHUH MPAKTUKYM
5.1 DuU3nYECKU MPAKTUKYM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrtpoabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Paznea 1. JIEKTPOANHAMUKA
1.1 MaruauTHoe nose 14
1.2 DJIEKTpOMArHuTHas UHTY KIS 13 1
Hroro no paszneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNIeKTpOMarHuTHBIE KoJIeOaHus 15
3 MexaHuyeckue U 3JIEeKTPOMarHUTHbIE 10 |
BOJIHBI
2.4 Orntuka 25 1
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHA

3.1 OcnoBbel CTO 5 1
Hroro no pazaeny 5
Pazgen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynspHo-BOIHOBO! Ayann3m 15

4.2 ®usznka aroma 5

43 ®u3nKa aTOMHOTI'O Spa U 3JIEMEHTaPHBIX 5

YaCTHI]




Hroro no pazneny

25
Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHUIUKU 12
Hroro no pazneny 12
Pa3zaen 6. PUSHYECKHM TIPAKTUKYM
6.1 DuU3nYeCKu MPaKTUKYM 16 16
Hroro no pasneny 16
Paznen 7. OBGOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEIMETHOTO COAEP KAHUS U OIIBITA 15
’ NEeSTeNIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pasneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcbl

®usznka — pyHIaMeHTalbHas HayKa O
pupoe

HayuHb1ii MeTO1 TO3HAHUS K METOBI
ucciae0Banus GU3NUECKUX SIBICHHUI

DKCIEPUMEHT U TEOPHs B MPOIIECCE
no3HaHus npupoasl. Habmronenue u
HKCIIEPUMEHT B (PU3UKE

Crioco6b1 n3MepeHust (PU3nIecKux
BEJINYNH

AGCOIOTHAS U OTHOCUTEIbHAS
MOTPENIHOCTH U3MEPEHUHN PU3NIECKUX
BEJIMYUH

MonenupoBanue B ¢pusnke. Poib u mecto
¢bu3uky B GopMUpPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUPA, B TPAKTUYECKOU
NEITEILHOCTH JI0AEU

Mexaungeckoe asmxenne. Cucrema
orcyeTa. OTHOCHUTEIBHOCTE
MEXaHWYECKOTO NBIKeHUs. [Ipsmas n
oOpaTHas 3a/1aul MEXaHUKH




Pannyc-BekTop MaTepUaIbHON TOYKH, €TO
IIPOEKIMU HA OCH KOOPANHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX npoekiuu Ha OCH KOOPIUHAT

PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE.
I'paduyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

10

CrnosxeHue nepeMeieHnil U CKOPOCTEM.
Pewenne 3anau

11

HepaBHomepHoe aBrkeHre. MrHOBeHHast
cKopocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

['padpuaeckoe onrcanue NPSIMOTMHEHHOTO
JBUKEHHS C MOCTOSIHHBIM YCKOPEHUEM

13

CBoOonHOe majeHue. Y CKopeHue
CBOOOIHOTO IMaieHUS. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX TpaduKu

14

JIBr>keHue Tena, OpoIIeHHOTO MO YIJIOM
K TOPU30HTY

15

Kpuonunerinoe npmxenue. [[Brmxenue
110 OKPYKHOCTH. YTJIOBasl U JIMHEWHAs
ckopocTtsb. [lepron u yacrora.
LleHTpOoCTpEMUTENIBHOE U IIOJIHOE
YCKOpEHUE

16

KoHnTtponbHas paborta mo Teme
"Kunemaruka"




IIepsbiit 3axk0oH Hprorona. aepuuanbubie
cuctemsl orcyéra. [TpuHnmn

17 OTHOCHUTENBHOCTH [ anmunes.
Heunepuuanshbie cuctemMbl 0TCUETa

13 Cuna. PaBHogelcTBy1OIIas cuiia. Bropoit
3akoH HrroTona. Macca

19 Bzaumopericteue Ten. Tpetuit 3aKoH
Hsrorona

20 [TpuHIMn cynepno3uiuu cui. Pemenue
3aJa4 Ha IpUMEeHeHue 3akoHOoB HbroToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTb IPAaBUTALIMOHHON U
WHEPTHOU MaccChl

” Cuna TSKeCTH M yCKOPEHHE CBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

23 HMCKYCCTBEHHBIX CIIYTHUKOB. [lepBas
KOCMHUYECKasi CKOpocThb. 3akoHbl Kertepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenust. [Ipupoaa v BUAbI cui

25 TpeHus. JIBUKEHUE B KUIAKOCTH U Ia3e C
Y4ETOM CUJIBI COTPOTUBIICHHS CPEJIbI

2% Hasnenue. 'mapocrarnyeckoe JaBieHHUE.
Cuna Apxumena
AOGCOTIOTHO TBEPAOE TEIO.

27 [ToctynarenbHOE M BpaniaTeabHOE

JIBIDKEHHE TBEPJIOTO TesIa




28

MOMeHT CHUJIBI OTHOCUTCIIbHO OCHU
Bpaienus. [1neqo cubl

29

CrnosxeHue cuil, IpUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VYcnoBus paBHOBECUs TBEPAOTO TeEIIA.
Bunaer paBHOBeCHs

30

Pemenue 3agau

31

KoHnTtponbHas paborta mo Teme
"Innamuka. Ctathka TBepaoro tema"

32

HNMnynsc MaTepuaibHOM TOYKU, CUCTEMBI
MaTepualbHbIX ToUeK. LlenTp Mace
CHUCTEMBI MaTEpPUAIIBHBIX TOYEK. Teopema
0 IBHKECHUH LIEHTpa Macc

33

NMmynbe cuibl 1 UISMEHEHHE HMITYJIbCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

34

MoOMEHT uMITyJIbca MaTePUATbHON TOUKH.
[IpencraBienue o coxpaHEeHUH MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

35

Pemenue 3agau

36

Pa60Ta CHJIbI HA MaJIOM U Ha KOHCYHOM
nepemeniennn. [ padpuueckoe
npecTaBiIeHne paboThl CHIIB. MOIIIHOCTH
CHJTBI

37

Kunernueckas sneprus. Teopema o0
U3MEHEHUH KHHETUYECKON SHEPTUuu
MaTepUaJIbHOU TOYKU




38

HOTGHI_II/IaJIbHBIG 1 HCTIOTCHI U AJIbHBIC
cunel. [TorenunanbHas sueprus. Bropas
KOCMHUYECKasi CKOPOCThb

39

Tpetbst KocMuYecKkas cCKopocThb. CBs3b
pa6OTBI HEMMOTCHIINAJIbHBIX CUJI C
W3MEHEHHEM MEXaHNYeCKOU OHCPIrUun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHHYECKON SHEPrUuU

40

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHenue bepHyum s uacantbHOU
KUJKOCTU

41

KoHnTtposbHas padota mo teme "3aKkoHbI
COXPAHEHHUS B MEXaHUKe"

42

Pa3BuTHe npeacraBieHuii 0 Ipupoie
temioTbl. OcHoBHBIE noJioxkeHust MKT.
Huddysus. bpoyHOBCKOE TBHKECHHE

43

Crpoenue ra3000pa3HbIX, KUIKAX U
TBEPABIX Te. XapaKTep ABHKCHUS U
B3aMMO/ICHCTBHS YaCTHUI] BEIIECTBA

44

Macca u pazMepsl MOJIEKYJI (aTOMOB).
Komnuectso BCIICCTBA. ITocTosunas
ABoraapo

45

Temneparypa. TemioBoe paBHOBECHE.
[lTkana [enbcust

46

Pemenue 3agau

47

Nneansubiii ra3. 'a30BbIe 3aKOHBI

48

VYpaBnenue Menaeneera-Knamneiipona.
Pemenue 3agau




49

AbcomoTHas TeMiieparypa. 3akoH
JlanpToHa

50

I/I3OHpOI_I€CCBI B UACAJIbHOM ras€ C
INOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

['padpuaeckoe nmpenacraBieHue
U30TIPOIIECCOB: N30TEpMa, U30X0Pa,
n3zobapa

52

OcnoBHoe ypaBHenne MKT

53

Pemenue 3amau

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOAMHAMHYECKON CHCTEMBI CO
CpeHel KHHETHYECKOM dHEeprueu
MOCTYNAaTeNbHOTO TEIJIOBOTO ABMKCHHUS
e€ yacTull

55

O00011eHre U cUCTEMATU3aLMs 3HAHUN
o Teme "OcHoBel MKT"

56

KonTponpHas padora o Teme "OCHOBBI
MKT"

57

TepMoauHamuyeckasi cuctema. 3alanue
BHEIIHUX ycioBul uist T/ cucremsl.
BHelHne 1 BHyTpEHHHE TApAMETPBI.
[TapameTprr T/ cucrembl kKak cpegHue
3HAYEHUsI BEJIMYMH, ONMCHIBAOIINX €€ HA
MHUKPOCKOIIUYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonpousBosibHas penakcauus T/]
CHCTEMBI K TETJIOBOMY PaBHOBECHIO




59

Mogenb ngeaabHOro raza B
TEpMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TOW MOJETU

60

VYpaBHenue MenneneeBa-Knaneiipona u
BBIPQXEHHE JIsl BHYTPEHHEW SHEPTUU

61

Bripaxkenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO HJI€aJIbHOIO Trasa.
KBasucraruueckue u HecTaTHUECKUE
IIPOLIECCHI

62

DnemMeHTapHas paboTa B TEPMOANHAMHUKE.
Brraucnenue paboTsl mo rpaduky
npoiecca Ha pV-nuarpamMmme

63

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sHepruu TJI cucremsl 6e3
COBEPIIICHUSI pabOTHI

64

KonBek1s, TenionpoBoAHOCTb,
U3JIly4eHHUe

65

KomndgectBo TennoTel. TemioéMKocTh
Tesa. Y IelIbHas U MOJISIpHAst
TEIIOEMKOCTH BeIlecTBa. Y IeabHas
TEIJIOTa CTOPAaHUsI TOILJIUBA

66

Pacuér konuuecTBa TEIIOTHI IPU
Terionepeaye

67

[TonsiTue 06 amuabaTHOM MpoIecce.
I1epBblii 3aKOH TEPMOIMHAMUKHU

68

KonnuectBo TemnoTs! 1 paboTa Kak Mephl
U3MeHeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI




69

BTopoii 3aKk0H TEPMOAMHAMUKY JJIS
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporieccoB. HeoOpatumMocTh MpupoaHBIX
MIPOIIECCOB

70

[IpuHUMIIBI AEHCTBUS TEIUIOBBIX MAILVH.

KIIJT

71

MakcumanbsHoe 3Hadenue KITM. Iukn
Kapno

72

Pemenue 3agau

73

DKOJIOTHUYECKHE ACIIEKTHI UCITOIb30BAHUA
TEIUIOBBIX ABUTaTesel. TermioBoe
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

74

Pemenue 3agau

75

O00011IeHNE U CUCTEMATU3AIMS 3HAHUI
o TeMe "Tepmogunamuka. TernoBsie
MaIuHe!"

76

KonTtponsHas pabora o Teme
"Tepmonunamuka. TennoBbie MalTuHbI"

77

[TapooOpa3oBaHue U KOHICHCALINSL.
Hcnapenue u kurieHue. Y aenbHas
TEIIOTa TapooOpa3oBaHuUs

78

HacpliieHHbIC ¥ HEHACBIIIICHHBIC MTaPBI.
KauecTBeHHas 3aBUCMOCTD TUIOTHOCTH H
JIABJICHUS HACBIIIIEHHOTO Mapa OT
TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT
JaBJICHUA B  KUAKOCTU




BnaxHocTts Bo3ayxa. AOCOMOTHAS U

7 OTHOCHUTEJIbHAs BIAXKHOCTh

80 Pemenue 3amau
Teépnoe Teno. Kpucrannunueckue u

81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAJIJIOB

22 [InaBnenue u xpucraumsanus. Y qenbHas
teruioTa masiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue

83 u cxarue. Casur. Monyins FOura. IIpenen
ynpyrux aedopmaruii
TermoBoe pacimpeHue KUAKOCTEN U

84 TBEPABIX TEI. AHTAPMOHU3M TEIJIOBBIX
KoJIe0aHUI YacTHUI] BEIIeCTBA

85 [IpeoOpazoBanue 3HEprUH B (Ha30BBIX
nepexoax

86 YpaBHeHHE TEIIOBOTO OamaHca

87 Pemenue 3agau
IToBepXHOCTHOE HATSKEHUE.

28 Kanunnsapueie sBienus. J[aBnenue moJy
HCKPHUBJIEHHON TOBEPXHOCTHIO KHUAKOCTH.
®opmyina Jlamaca
O06o0011eHne U cucTeMaTH3alus 3HAaHUN

89 110 TeMe "ArperaTHble COCTOSIHUS
BeniecTBa. Pa3zoBble MEPexoabl”
KoHnTtponbHast pabota mo teme

90 "ArperatHble COCTOSIHUSI BEIIECTBA.

®da30BbIe IEPEXOBI"




91

OnexTpu3anus Tel U €€ IposBICHUS.
DIeKTpuyecKui 3apsia. /IBa Buaa
AJIEKTPUYECKUX 3apsaaoB. [IpoBogHUKH,
JUAJICKTPUKH U TTOTYTTPOBOTHUKH

92

DneMEHTApHBIA AIEKTPUUECKUH 3apsia.
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO
3apsaaa

93

Bzaumoperictue 3apsnoB. ToueyHsle
3apsasl. 3akoH KysnoHa

94

Pemenue 3agau

95

Onexrpuueckoe nojie. Ero aelicreue Ha
JJIEKTPUYECKUE 3apsiibl

96

Hanpssk€HHOCTB AIEKTPUYECKOT0 TOJIS.
[TpoOHubIii 3apsiy. JIuHUM HANIPSHKEHHOCTH
3eKTpUYeCcKOro noist. OqHOpoIHOE
AJIEKTPUUECKOE T0JIE

97

[ToTeHIMaTBHOCTh 3JIEKTPOCTATHUECKOTO
nojsi. Pa3HOCTh MOTEHIMATIOB U
HapsDKEHUE

98

[ToTeHmanpHas YHEPTHS 3apsiia B
3JIeKTpocTaTrudeckoMm mose. [lorenmman
3JIEKTPOCTATHYECKOTO TIOJIS

99

CBs13b HaNPSKEHHOCTH TOJIS U Pa3HOCTH
MOTEHIUAJIOB JIJIs JJIEKTPOCTATUYECKOTO
0JIS

100

[IpuHIMI Cyneprno3uuuu 3IEKTPUIECKUX
noJieu

101

Pemenue 3agau




[Tone Toueunoro 3apsna. [lone

102 PaBHOMEPHO 3apsKEHHOU cepbl
[Tone paBHOMEPHO 3apsIKEHHOTO 11O

103 00bEMy mapa. [lone paBHOMEpPHO
3apsHKEHHON OECKOHEUHOM MI0CKOCTH

104 [TpOBOJTHUKH B AIEKTPOCTATUUECKOM
noJie. Y CJI0BHE paBHOBECHS 3apsIOB

105 JIMPNEeKTPUKHY 1 TTOTYTTPOBOTHUKH B
3JIEKTPOCTATHYECKOM IT0JIE
Konpencarop. DnekTpoéMKOCTh

106 KOHJEHCATOpa. JIEKTPOEMKOCTh
MJIOCKOTO KOHAEHcaTopa

107 [TapannensHOE coeqUHEHNE
KOHJIEHCATOPOB

108 ITocnenoBarenbHOE COENUHEHUE
KOHJICHCATOPOB

109 OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

110 Pemenue 3agau

11 JIBr>keHuMe 3apsKEHHOW YaCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM T10JIe

112 Pemenue 3agau

113 O00011eHre U cUCTEMATU3aLNs 3HAHUN
o TeMe "DnekTpuyeckoe mnoJe"

114 KonTtponsHas pabora o Teme
"OnexTpuueckoe nosue"
Cuna Toka. IlocTosSHHEIN TOK. Y CIIOBUS

115 CYIIECTBOBAHUS MOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa




116

Wcrounuku Toka. Hanpsxenue u 9/1C

3akoH Oma 1S ydacTKa Lenu.

7 DIIEKTPUUECKOE CONTPOTUBIICHUE
3aBUCUMOCTb CONPOTUBIICHUS

118 OJHOPOJIHOTO MPOBOJIHUKA OT €0 JIJIMHBI
Y TUIOIIAH MOTIEPEYHOr0 CEUEHHUS

119 VY nenpHoe CONMPOTUBICHUE BEIIECTBA.
Pemenue 3agau

120 [TocnenosarenvHOE, MapaiebHOE,
CMEIIaHHOE COEIMHEHUE ITPOBOIHUKOB

121 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX
nenei. [Ipasuna Kupxroda

122 Pemenue 3anau

123 Pabota anekTpudeckoro Toka. 3akoH
Hxoyis —Jlenna

124 Pemenue 3agau
MOIIHOCTB 3JIEKTPUUYECKOTO TOKA.

125 TenoBas MOIIHOCTb, BeIASIIECMAas Ha
pe3ucrope

126 Pemenue 3agau

127 O/1C u BHyTpEeHHEE CONIPOTUBIIEHHE
MCTOYHMKA TOKA

128 3akoH Oma a5t TOTHOM (3aMKHYTOH )
AJIEKTPUYECKON e

129 Pemenue 3agau

130 MomHoCTh HICTOYHUKA TOKA

131 KopoTkoe 3ambikaHue




132

KOHI[GHCB.TOp B IICIIH ITOCTOSAHHOT'O TOKA

133 Pemenue 3agau

134 Pemenune 3amgau no reme "llocTossHHBII
AIEKTPUYECKHI TOK"

135 Pemenue 3amgau no reme "llocTosiHHBII
3JIEKTPUUYECKUNA TOK"

136 Pemenue 3aga4q mo teMme "IlocToSSHHBIN
AIEKTPUYECKHI TOK"

O0o01IeHre U cuCTeMaTU3alus 3HAaHUN

137 1o TeMe "I10CTOSAHHBIN IIEKTPUUECKUI
TOK"

138 KonTtponsHas pabora no Teme
"TIoCTOSIHHBIN 31EKTPUUYECKUI TOK"
DnexTpuyeckas MpoBOAUMOCTh

139 Pa3IUYHBIX BELIECTB. DIIEKTPUUECKUI TOK
B MeTajuiax. CBepXIpoOBOIUMOCTD
DJIEKTPUUYECKUH TOK B paCTBOpax U

140 paciuiaBax 3JIEKTPOJIUTOB. 3aKOHbI
®dapajnes 115 AIEKTPoIn3a

141 DneKTpuuecKui Tok B razax. [lnazma

142 DJIEKTPUUYECKU TOK B BaKyyMe.
BakyymHble mpu6opsl

143 DJIEKTPUUYECKUIN TOK B TOJIYIIPOBOJHUKAX

144 [TomynpoBoAHNKOBBIE TPUOOPHI
DuU3NYECKU MPAKTUKYM MO0 TEME

145 "M3MepeHune CUuiibl TOKa U HANpsHKEHUS B

IIeTIN TIOCTOSTHHOTO TOKA ITPH HOMOIIH
aHaJIOTOBBIX U IU(POBBIX




U3MEPUTENBHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ ITU(POBOIL TabopaTopueit
no pusuke. [Ipumeps! u3MepeHus
bu3nYeCKUX BETUYHUH MTPHU ITIOMOIIU
KOMIIBIOTEPHBIX TaTYUKOB"

146

Du3n4eCcKuil IPaKTUKYM 110 TEME
"N3y4yeHrne HepaBHOMEPHOTO JIBUKEHUS C
LEJIbIO ONPEEIICHUS] MTHOBEHHOMN
ckopoctH"

147

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHUsl Ipu
MPSMOJIMHEITHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIOCKOCTH"
unu "MccnenoBanne 3aBUCUMOCTH My TH
OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
IBHOKeHuN"

148

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepeHune ycKopeHust CBOOOHOTO
nanenus" win "M3yuenue nQBr>KeHU
Tesa, OPOIIEHHOTO TOPU30HTAIIBHO"

149

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3y4yeHue IBU>KEHUS TeJla 1Mo
OKPYXHOCTH C MOCTOSHHOUW MO MOTYJIIO
ckopocthio" wim "MccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIICHHS
KOHHYECKOTO MasTHUKA OT €T0
napamMeTpos"”

150

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MmepeHne paBHOJAEHCTBYIOIIECH CHIIbI




IpY ABIKEHUH OpycKa 10 HaKJIOHHOU
mockocti" unu "[IpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JABM)KECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJIaHHOE PACCTOSTHUE OT €ro Macchl'”

151

Du3n4eCcKuil IPaKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTH CHJI
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3HOBOM 00pa3siie, OT ux aepopManun’
unu "M3yueHne ABUKEHUS CUCTEMBI TEJl,

CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepes
J1érkuii 0J10K"

152

DuU3NYECKU MPAKTUKYM M0 TEME
"Uzmepenue koddduimerTa TpeHus mo
BEJTMYMHE YTII0BOTO KO3 PHUIIUCHTA
3aBucumocty Frp(N)" wim
"HccnenoBanue NBHKEHUS OpycKa 1O
HAKJIOHHOU TIOCKOCTH C TIEPEMEHHBIM
ko3 uurenTom Tperus" unu "U3yuenue
JIBUKEHUS Tpy3a Ha Bajly C TpeHueM"

153

Du3n4eCcKuil IPaKTUKYM 110 TEME
"HccnenoBaHue ycinoBUN paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uin "KoHncrpynposanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
nunu "M3ydeHne yCTOMYMBOCTH TBEPIOTO
TeJla, UMEIOIIEro MI0Ialb OMopkI"

154

Du3n4ecKuil IPaKTUKYM 110 TEME
"M3mMepeHune uMIryibca Tena o




TopMO3HOMY ITyTH" min "M3mepenne
CHUJIBI TSITH, CKOPOCTH MOJIETTU
AJICKTPOMOOUJISI U MOIITHOCTHU CHJTBI TSATH"
unu "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJla ¢ UMITYJIbCOM CHJIBI" MJTH
"UccnenoBanue coXpaHeHUsl UMITYJIbCa
P yIPYroM B3aUMOAECHCTBUU" Win
"N3MepeHne KNHETUYECKON YHEPT UM Tea
110 TOPMO3HOMY ITyTH"

155

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4eHne n30TEpMUUECKOTO IIpoLiecca
(pekoMeH0BaHO HCIIOIH30BAHHE
1upoBoi TabopaTopun)" win
"N3yueHue n30X0pHOro mpoiiecca’ uimn
"N3yuenne n3obapHOTO mporecca’ win
"IIpoBepka ypaBHEHHSI COCTOSIHUS"

156

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3mepeHue yaenpHol TenaoéMkocTy"
i "HccnenoBanue mpolecca OCThIBaHUS
Benlectna" uinu "Mccnenosanue
agumabatHoro mporecca” uin "M3ydyeHue
B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U
TeMnepaTypbl KUTIEHHS )XKUIKOCTEH"

157

DuU3NYECKU MPAKTUKYM MO TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN UCIIapeHust
s)kunkocter" wim "M3mepenue ynenbHoi
TEIUIOTHI TIJIABJICHUS JibAA" WIH
"H3y4yeHue CBOMCTB HACBIIIEHHbIX 1apoB"




win "M3mepenne abCoMOTHON BIaXXHOCTH
BO3/lyXa M OILIEHKAa MacChl NapoB B
nomenieHun". 3mepenune ko3 duimenta
MOBEPXHOCTHOTO HATSKEHUS

158

Du3n4ecKuil IPaKTUKYM 110 TEME
"HaOmroeHue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHIEHCATOPa B SHEPTHUIO
M3Iy4deHus ceeronuoaa’ wim "M3yuenue
MPOTEKaHUs TOKa B LEMH, COAEpKaIIeH
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTSHIINAIIOB (HAIIPSKCHMUS)
MIpH MOCIIE0BATEIIbHOM COEAMHEHU N
KOHJIEHCAaTOpOB"

159

DuU3NYECKU MPAKTUKYM M0 TEME
"HccneqoBanue CMENIAaHHOTO COSUHEHUS
pe3ucropoB” unu "M3mepeHue yaenapHOro
COINPOTHUBIIEHUS] IPOBOJAHUKOB" MIIH
"HccmeqoBaHue 3aBUCUMOCTH CUIBI TOKA

OT HAITPAKCHUA IJIS JIAMIIbI HakaJuBaHus'

160

DuU3NYECKU MPAKTUKYM MO TEME
"HabmoneHue anmekrponusa’ wim
"N3mepeHnue 3apsiia OTHOBAJIEHTHOTO
noHa" unu "VcciienoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl’ uinn "CHsITUE BOJBT-
aMIIEpHOM XapaKTEPUCTUKHU auozaa'

161

PesepBHeIit ypok. O6o0IIeHHE 1
cUCcTeMaTH3aIlus 3HaHUH [0 TeMe
"Kunematuka"




162

PesepBHeIil ypok. O6o01eHne u
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Ilmnamuka"

163

PesepBHeiil ypok. O6o0IIeHHE 1
CUCTCMaTu3anusa 3HAHHUHU 110 TEME
"Craruka TBEepaoro tena"

164

PeseprubIit ypok. O6001IEeHNE 1
cUcTeMaTH3alus 3HaHUH 110 TemMe
"3aKOHBI COXpaHEHUS B MEXaHUKE"

165

PeseprubIil ypok. O6001IEeHNE 1
CUCTEeMaTH3allusl 3HaHHU 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU
Teopun"

166

PeseprubIil ypok. O6001IeHNE 1
CHCTEMATHU3aLMS 3HAHUN 110 TEME
"Tepmoaunamuka. TernoBbsie MauHb!"

167

PesepBHeIit ypok. O6o0IIeHHE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeME
"ArperaTHbl€ COCTOSIHUS BEILIECTBA.
®dazoBkle nepexoab"”

168

PesepBHelit ypok. O6o0IeHHEe 1
cucremMaru3anus 3HAHHUHU 110 TEME
"Dnektpuueckoe nosie"

169

PesepBHeIit ypok. O6o0IIeHHE 1
cUcTeMaTH3alus 3HaHUH 110 TemMe
"TIoCTOSIHHBIN 3IEKTPUUECKUI TOK"




PesepBHeIil ypok. O6o01eHne u
170 cucreMatusanys 3HaHui mo treMe "Toku B
pa3IM4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KJIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Kontpoabnsie — Ipakrueckue fdlsyqemm :)lﬁ[?;l;OBaTeJIbele
padoThbI padoThI pecypen
BzamMozeiicTBHe MOCTOSHHBIX MATHUTOB
1 Y POBOJTHUKOB ¢ TOKOM. MarHuTHOE 1
nosie. ['unoresa Amnepa
Bektop maruuTHO#M nHayKIuu. [TpuHunn
2 CyNepHo3UIIMM MAarHUTHBIX NoJed. JInnun 1
MarHuTHON MHAYKITUU
3 MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb 1
5 Pemrenue 3agau 1
6 [Ipumenenue 3akoHa Amriepa. |
DNEKTPOU3MEPUTENBHBIE MPUOOPHI
Cuna JlopeHiia, e€ HanrpaBlICHHE U
7 MOJyJib. JIBUKEHHE 3apSIKEHHOM YacTUIIBI 1
B OJHOPOJHOM MarHUTHOM TIOJIE
Pemrenue 3agau 1
PaGora cunbl Jlopenia 1
10 Pemrenue 3agau 1
1 MarauTHoe I10JI€ B BEIIIECTBE. 1
deppoMarHeTHKH, rnapa- U JTuaMarHeTUKu
12 OcHoBHBIE CBOMCTBa (heppPOMArHETUKOB. 1
[Ipumenenne GpeppoMarHeTHKOB




Pertennie 3aga4d mo reme "MargautHoe

13 |
oJjie

14 Pemenne 3ama4d no teme "MarautHoe
mojie"

15 SIBrIeHME PIEKTPOMArHUTHOW UHAYKIWH.
[ToTok BekTOpa MAarHUTHOM MHIYKIIUU

16 OC unaykuuu

17 3aKOH 3JICKTPOMarHuTHON MHIYKIIUU
Qdapanes

13 Buxpesoe anekrpuueckoe noie. Toku
dyko

19 OJIC uHAYKIMHY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Pemrenue 3agau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. Karyiika
WHJIyKTUBHOCTHU B LIETIH MMOCTOSTHHOTO TOKA

” SBnenne camonnaykiuu. JJ1C
CaMOMHIYKITUU

24 DHeprus MarHUTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemrenue 3agau

26 O06o0011eHNEe U CHCTEMATHU3aLUs 3HAHUH 110
Teme "DIeKTpoauHaMuKa"

7 KonrponsHast pabora o Teme

"OnexTpoauHaMuka"




KoneobarensHas cucrema. CBOOOIHBIE

28 KoJiebaHus1. ['apMoHnYecKue KojieOaHus

79 Kunematnueckoe u 1MHAMHYECKOE
OIHMCaHUE KOJIEOATEIbHBIX JBUKCHHMA
DHepreTudeckoe onucanue. BoiBos
JUHAMHYECKOTO OMHUCaHUS

30 TapMOHHUYECKHUX KOJICOaHUH U3 UX
HEPTEeTHYECKOr0 U KHHEMaTHIEeCKOTO
OIHCAHUS

31 Awmruutyaa u ¢gaza koaedbaHuit
[lepuon u yacrora konebanuid. [lepron
MaJIbIX CBOOOJIHBIX KOJICOAHMIA

32 MaTeMaTU4ecKoro MasTHuka. [lepuoy
CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO
MasiTHUKa

1 3aryxatomue Konebanus. BelHyKaeHHbIE
kosnebOanus. Pezonanc

34 ABTOKOJICOaHUS

35 Pemrenue 3anau
Ypok-koHpepeHmus "MexaHudeckue

36 Kosie0aHUs B MY3BIKaIbHBIX
UHCTpyMeHTax"

37 O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
Teme "MexaHuveckue Kojaeobanus"

18 DNEKTPOMArHUTHBIE KOJICOAHMUS.

KonebaTenbHbIl KOHTYD




®opmyna Tomcona. CBsI3b aMIUIUTY b

39 3apsiga KOHJIEHCATOpa C AaMIUTUTYI0W CHUITBI
TOKa B KOJIEOATEITLHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUH B UI€AIbHOM
KoJe0aTeTbHOM KOHTYPE
3aTyxaromue dJIEKTPOMarHuTHbIC

41 KoJieOaHus1. BeIHY X I€HHbBIE
ANEKTPOMArHUTHBIC KOJeOaHus

4 [Tepemennsbiii Tok. Pesuctop u
KOHJICHCATOP B IETMH MIEPEMEHHOTO TOKa

13 Karyimka MHIyKTUBHOCTH B LIETTH
MEPEMEHHOT0 TOKa

44 3akon OMa Jy1sl SJIEKTPUUYECKOM 1enn
MEPEMEHHOT0 TOKa
MouHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYAHOE U ICMCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA W HAIIPSKEHUS

46 Pe3oHaHC B 351eKTprUUecKOl 1enu

47 Pemrenue 3agau
WneansHblif TpancopmaTop.

48 [TpousBoacTBO, Mepenaya U MoTpedICHNE
AJIEKTPUYECKON SHEPTUU
DKOJIOTHUECKUE PUCKHU TIPHU MPOU3BOJICTBE

49 anexkTposHepruu. Kynsrypa
HCIIO0JIb30BaHUSI SJIEKTPOIHEPTUU B
OBCEIHEBHOMN KU3HU

50 Pemenue 3agau

51 Pemrenue 3agau




O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O

52 " "
TeMe "DIIeKTpOMarHUTHbIE KoeOaHus

53 Mexanudeckue BOIHBL. XapaKTepUCTUKHU
MEXaHUYECKUX BOITH

54 CBolicTBa MEXaHMYECKUX BOJH

55 3ByK. XapaKTEpUCTUKH 3BYyKa

56 Nudpaszsyk u ynprpazsyk. [llymoBoe
3arpsi3HEHUE OKPYIKalolel cpebl

57 Pemenue 3anau

58 DJIEKTPOMAarHuTHHIE BOJIHBL. M3myueHne
3JEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH
[IIxana 31eKTpOMarHUTHBIX BOJIH.

60 IIpuMeHeHne NEKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHUKIIBI paIUOCBS3U U TEIEBUACHHUS.

61 Paguonoxanus. D1eKTpOMarHuTHOE
3arpsiI3HEHUE OKPYIKaIOLIEN Cpebl

2 KontponbHas padoTa mo teme
"Konebanus u BosHBI"

63 Cger. 3aKOH NPSIMOJIMHEHHOTO
pacripocTpaHEeHHs CBETa

64 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOIO PaclpoCTPaHEHMSI CBETA

65 Otpaxenue cBera. [Lmockoe 3epkaino.

Cdepuueckoe 3epkano




[Ipenomiienue cBeTa. AGCOMIOTHEIN U
OTHOCHTEIIbHBIN TIOKA3aTeIb

66 npenomienus. [loHoe BHyTpeHHEE
oTpaxkeHue. [IpenenpHblid yroi MoJHOTOo
BHYTPEHHET0 OTPaKEHUS

67 Pemenue 3a1a4 Ha IpUMEHEHNE 3aKOHOB
OTpaXKEHHUS U IPETIOMJIICHUS CBETa

63 Xon tydeit B mpusMe. Jlucnepceust cBeTa.
CnoxHbIl cocTaB Oenoro ceera. Lset

69 JInn3zpl. ®OKyCHOE PacCCTOSTHUE U
ONITUYECKAs CHJIa JTMH3BI

70 [TocTpoenne n300paskeHHi B JIMH3AX U UX
cUCTeMax. Y BeJIMUeHHE JTUH3bI
Pemenue 3agau Ha noctpoeHue

71 M300pakeHMi, TOTYYaeMbIX C TOMOILBIO
TUH3

72 I'1a3 xak ontryeckas cucrema

7 Pemenue 3anau. [Ipenensl npuMEHMMOCTH
reOMETPUYECKON ONTUKHU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cera

76 WNurepdepennus cera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
Ha0JI0/IeHUsI MAKCHMYMOB I MUHUMYMOB

78 Pemrenue 3anau

79 [Ipumenenue natepdepeHIum

80 Judpakius cBeTa




JudpakimonHas pemeéTka. Y cioBue

81 Ha0JI0/IeHNUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3agau

23 [Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

84 Pemenue 3agau

85 CBeToBbIC ABJICHUS B IPUPOJIE

26 O06001IeHre U cuCTeMaTU3alus 3HAaHUN 10
teme "OnTtuka"

87 Kontponbras padota mo teme «OnTuka»
['paHu1IBI TPUMEHMMOCTH KJIACCUYECKOU

88 MEXaHHUKH. 3aKOHBI JIEKTPOIMHAMUKHU U
MPUHLIMIT OTHOCUTEIILHOCTH

29 ITocTynatel cieniuanibHOU TEOPUU
OTHOCUTEIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJL.
[TpeobpaszoBanus Jlopenna. YcnoBue

90 NpUIUHHOCTH. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU
Y COKpAICHUE IJTUHBI

01 DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKON
YaCTHUIbI
CBs3b MacChI C SHEPTUEH U UMITYJILCOM

92 PENATUBUCTCKON YaCTHULIbI. DHEPTUSI
MTOKOS

93 PaBHOBeCHOE TENIOBOE U3ITYyUYEHHE

94 3akoH cMenieHua Bruaa

95

T'unmoreza M. Ilinanka o kBaHTax. @OTOHBI




96 DHeprust ¥ UMIyJbc GOTOHA

97 ®dororpdext. OnbiTel A. I'. CroneTona.
3akoHsl hoTordexTa
VYpaBHeHue DUHIITEHA AJIsI

98 dbotoaddekra. "KpacHas rpanuma"
dhoTorddexra

99 Hasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoiHOBEIE CBOIICTBA YaCTHII
Bomnsl ne bpoins. JlnuHa BOJIHBI 1€

101 Bpoiins u pazmeps! 0071aCTH JTOKAIH3aIAN
JBUKYLICHCS YaCTHUIIBI

102 KopnyckynspHO-BOIHOBOHN Ayanusm

103 Judpakius 1eKTpOHOB Ha KpUCTaLIax
Crnenuduka u3MepeHuit B MUKpOMHUPE.

104 CooTHollleHUs HeOoTIpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenwne rpaduueckux 3agad

106 Pemenue pacu€THpix 3ama4
KonTponbHas padota mo Temam: "OCHOBBI

107 CTO", "KopmyckyJspHO-BOJIHOBOU
nyanuzm"
OnBbITHI 1O UCCIIEAOBAHUIO CTPOCHUS

108 atoMma. IlmanerapHas Mozaenp aToMa
Pesepdopna

109 [Toctynatel bopa

110 Bunel ciektpoB. CnekTp ypoBHEH

SHEPTUH aToMa BOJIOPOAA




111

CrnoHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
CBE€Ta

112

Jlazep

113

Hyxnonnas moxens snpa [ elizenOepra-
HBaneHko. 3apsii 1 MacCOBOE YUCTIO spa.
M3otonsl. PannoakTuBHOCTE

114

3aKoH paZiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO U3TYyUCHHUS.
Bnusinue paguoakTUBHOCTH Ha KUBbIE
opranu3msl. Jlozumerpust

115

OHeprus CBA3M HyKJIOHOB B S7pE.
Snepusie cunbl. JledhekT macchl sipa.

S nepubie peakuuu. SnepHble peaKTOPBHI.
[Ipo6emb! yrpaBisieMoro TeEpMOsIEPHOTO
CHHTEe3a. DKOJIOTMYECKUE aCTIeKThI
pa3BUTHUSA AIEPHON SHEPTETUKH

116

Meroabl perucTpanuu U UCCIeI0BAHUS
AJIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
baprionbl, ME30HBI U JIENTOHBHI.
[IpencraBnenue o CtanHAapTHON MOJEIIH.
KBapk-ritooHHas MoJieb aJpOHOB

117

®usuka 3a npeaenamMmu CTaHIapTHOU
Moaenu. TéMHas matepust U TEMHas
sHeprusi. EquHCTBO (hM3MYEeCKON KapTHUHBI
MHpa

118

Oransl pa3BUTHS aCTPOHOMUHU. 3HAUEHUE
aCTPOHOMUHU




119

[TpruMeHUMOCTH 3aKOHOB (PU3UKH IS
O0OBSCHEHHS IPUPOBI KOCMHUUYECKHUX
00BeKTOB. MeTOIbI aCTPOHOMUYECKHX
HUCCIIEIOBAHNN

120

CoBpeMeHHbIE ONTHYECKUE TEIECKOIIHI,
panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMHS

121

Bun 38é3nH0r0 HebOa. Co3Besnus, sipKue
3Bé3I[BI, JIaHCThI, X BUAUMOC NBUKCHUC

122

Conueunas cucrema. Connne. Congeunas
aKTUBHOCTb. McTounuk sneprun CoiHua u
3BE3]T

123

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU.
b

Juarpamma "crieKTpaabHbINA KIacc —

CBETUMOCTB"

124

3B€3I[BI rJ1aBHOM MOoCJICA0BATCIBbHOCTHU

125

BuyTpennee crpoenue 3BE3/1.
CoBpeMeHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoJonK CoJIHIIA U
3BE3/1. DTalbl KU3HU 3BE3]T

126

Muneunsiit [Iyte — Hama [Manaktuka.
Tunsl ranaktuk. YEpHbIE ABIPHI B IApax
rajlakTUK

127

Bcenennas. Pacminpenne Beenennoid.
3akon Xa66ma. Teopus bonbioro B3peiBa.
PennkroBoe u3nydyeHue

128

MacmraGHast cTpykTypa Beenennoii.
Meraranaktuka




129

Hepeménnsie mpoOiieMbl aCTPOHOMUU

130

®uU3NYECKU MPAKTUKYM 10 TEME
"HccneaqoBanue MarHUTHOT'O TI0JIST
MMOCTOSSHHBIX MarHUTOB' MJIK
"WccnenoBanue CBOMCTB
¢beppomarneruko" mwin "VccnenoBanue
JENUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

131

@u3nYeCcKuil IPAKTUKYM I10 TEME
"N3mepenue cuibl AMiiepa" wim
"N3yueHue 3aBUCUMOCTHU CHIIbI AMIiepa OT
cuibl Toka" wim "OnpeneneHue
MarHMTHON MHIYKLIUU Ha OCHOBE
n3MepeHus cuibl Ammepa'

132

Du3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"OnpeneneHue MHAYKIIMA BUXPEBOTO
MardHuTHOTO MOJIsT"

133

@u3nYeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue sBJICHUS CAMOUHTYKIIMH"
nnu "COopka MOJIEIH SJIEKTPOMAarHUTHOTO
reHeparopa"

134

@u3nYeCcKuil IPAKTUKYM I10 TEME
"N3mepenue neproaa CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U TPY>KUHHOTO
MasATHUKOB"




135

@u3nYeCcKUil IPAKTUKYM I10 TEME
"[IpeobpazoBaHue YHEPTUHN B IPYKUHHOM
MasTHHUKE"

136

@u3nYeCcKUil IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro TOKa 4epes
MOCJIEA0BATEIBHO COEIUHEHHBIE
KOHJEHCATOP, KaTyLIKy U PE3UCTOpP" WIIH
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B MU MEPEMEHHOIr0 TOKa"

137

@u3nYeCcKuil IPAKTUKYM I10 TEME
"N3yuyeHue napameTpoB 3ByKOBOU BOJIHBI"

138

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenune nokaszaTeiis IpeaoMIICHUs
crekna" wn "llonyuenue n3oopaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"

139

®u3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpuMepe
xuakux muH3)" wim "M3Mepenne
(hOKYCHOTO PacCTOSIHUS PACCEUBAOLITNX
JH3"

140

Du3NYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
uHTEep(EPEHIINH U TOJSIpU3auy cBeTa"

141

®uU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHue UMIyJibca U SHEPTUU
PENATUBUCTCKHUX YacTHIL (110
doTorpadusiM TPEKOB 3apSIKEHHBIX
9acTUIl B MATHUTHOM TI071€¢)"




142

@u3nYeCcKUil IPAKTUKYM I10 TEME
"NU3mepenue nocrosiuHou [nanka na
OCHOBe HccienoBanus Gororddexra”
"NccneqoBanye 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOANO/ OT HanpsHKeHUs"

143

@u3nYeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue CieKTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHNE
noctostHHOM Punbepra"

144

@u3nYeCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTuBHOTO (hoHa ¢
KCIMOJIb30BAaHUEM JO3UMETpA" WIIH
"N3ydeHue moryionieHus: 6eTa-4yacTuil
alfoMuHNEM "

145

Du3nYeCcKUil IPAKTUKYM 110 TEME
"HabGmronenus 3BE31HOTO HEba
HEBOOPYKEHHBIM TJ1a30M C
HCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JUISl OTIPEECIICHUS
MOJIOXKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro nosymapus 1 sipkue 3BE3/1bl1"
win "Habmonenus B Teneckon JIyHbI,
IJIAHET, TYMAHHOCTEN U 3BE3AHBIX
cKorieHui"

146

O06o001IeHre U cCUCTEMaTU3aIMs 3HAHHM.
Ponb ¢pu3uku 1 acTpOHOMHH B
3KOHOMHYECKOM, TEXHOJIOTHUECKOM,




COIIMAJILHOW M 3THYECKOH chepax
JESATEITbHOCTH YelIOBEKa

147

O06001IeHNEe U CHCTEMATH3aLKs 3HAHHUI.
Ponb 1 MecTo (hU3HMKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

148

O06001IeHre 1 cUCTEMAaTU3aUs 3HAHUI.
Ponw dusnuaeckoii Teopun B
(hopMUpOBaHHUH TIPEICTABICHUI O
(bu3MUeCKOi KapTUHE MUPA, MECTO
¢bu3nvecKkoil KapTHHBI MUpa B O0IIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

149

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O
Tteme "Kunemaruka"

150

O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
Teme "Kunemaruka"

151

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
teme "{uaammka"

152

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
teMme "CraTtuka TBEpAoro rena”

153

O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
Teme "3aKOHbI COXpaHEHUS B MeXxaHuKe"

154

O06o001IeHre U cHCTeMaTU3alrs 3HAaHUN 110
Teme "OCHOBBI MOJIEKYJIIPHO-
KUHETUYECKOH Teopun"

155

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie
MaIIuHb"




156

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBeie epexo b

157

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
TeMe "OneKkTpudeckoe noie"

158

O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
teme "[loCTOsITHHBIN 3JEeKTpUYEeCKU TOK"

159

O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
teme "Toku B pa3nuuHbIX cpegax”

160

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O
TeMe "MarautHoe mnoie"

161

PeseprubIil ypok. O600meHNE 1
CHCTEMATH3alMs 3HAHUH 10 TEME
"DeKTpOMarHuTHAs UHTyKIHS"

162

PeseprubIil ypok. O600meHNE 1
CHUCTEMATHU3ALU 3HAHUM 10 TEME
"Mexannyeckue xoiaedanus"

163

PesepBHelil ypok. O600IeHHE 1
CUCTEMaTU3aluAd 3HAHUH 110 TEME

"DeKTpOMarHuTHHIE KOJIeOaHus'

164

PesepBHelil ypok. O6o00IeHHE 1
cucTeMaTHU3alus 3HaHUH 10 TemMe
"MexaHUUYeCKUE U 3JIEKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHelil ypok. O600IeHHE 1
CHCTEMaTH3allNs 3HAHUH 110 TEME
"Onruka"




166

PesepBHelil ypok. O600mIeHHE U
CHCTEMaTH3alus 3HAaHUH 110 TEME
"Ocnosel CTO"

167

PesepBHeIil ypok. O600mIeHHE 1
cucTeMaTHU3alus 3HaHUH 10 TemMe
"KopnyckynsipHO-BOJIHOBOM Ayanusm"

168

PeseprubIil ypok. O600meHNE 1
cucreMaru3alis 3ganuii mo teme "dusuka
aroma"

169

PeseprubIil ypok. O600meHNE 1
cucTeMaTu3anus 3Haguii mo teme "dusuka
ATOMHOTO SIApA U 3JIEMEHTAPHBIX YacTHIl"

170

PeseprubIil ypok. O600meHNE 1
CHCTEMaTH3alus 3HAaHUH 110 TEME
"OnemeHTs! acTpouzuku"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






