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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPeE3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareipHON mnporpammel, npeacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHol paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/esioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM  y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpencTaBieHUWE O MLEJsAX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd YriayOJIEHHOTO YPOBHSI IMO3BOJSIET PEATU30BAThH
3a/lauyu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mno Qusuke omnpenenstoTcs IUTAaHUPYEMBIE pPe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOY4YaroIlIMXCs, OCBOMBIINX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00yUYCHHUS;

cojiepkaHue yuyeOHoro npeamera «Pu3nka mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX TPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHax MPUPOJbI, BBICTYyNAas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUHM, HM3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUsI HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpeIHEro 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpouecca. s yrimyOGiaéHHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IaBa cmocoba peanuzanuu  (pU3MUECKOro TpakThukymMa. B mepBoM cimydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce uzyudeHus: paszaena (temsl). [lpu sTom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHBIX paboOT M MpaKTUKyMmMa MpPEJICTaBlIeHAa eIMHBIM TepeuyHeM. Bbribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUsI WM OCHaleHus kaOuHeTa ¢usuku. Ilpm stom obecreymBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM ag pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JEMOHCTpAIui s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcst B BHIE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacyéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

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

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3MUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca QU3MKU Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUSA I O0BICHEHHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojenM, aJeKBaTHON YCIOBHAM 3aJayd, B TOM 4YHCIE 3aaay
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIaJICHUE METOJaMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U IMPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NesSTEeIbHOCTH, CBI3aHHOMN
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Hauzydenunedusznku (yrmyOnéHHBIIYpOBEHB)
HaypoBHecpeaHerooouerooopasopanusiorsoaurcs 340 yvacos: B 10 kiacce— 170
yacoB (5 yacoBBHenemn0), B 11 kmacce— 170 uwacos (5 yacoBBHEIEIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas HayKa o npupoje. HayuHnblii MeToa O3HAHUS U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBbIE M IU(pPOBHIC
U3MEPUTEIIHLHBIC TPUOOPHI, KOMIBIOTEPHBIC TATYUKOBBIEC CUCTEMBI).

[lorpemnoct  u3MepeHuid  pusnueckux  BenuuyuH  (abCoyfOTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJOE TEI0, HWeadbHas >KUIAKOCTb, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKHil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. Dusnueckas
TEOpHUs.

Pons u mecto ¢usuku B GOpMUPOBAaHUM COBPEMEHHOW HAYyYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HANpsOKEHHS] B IENU IOCTOSSHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LudpoBoil nadboparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

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

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJTHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKHX XapPaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenne naBmwkeHUs Tena, OpOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKmuKym.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O IPSMOM NPONOPLUOHAIBHOW 3aBUCHUMOCTH MEXKAY JAIBHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanpHble cuctemsl otcu€ra. I[IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOEeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JIa HA €r0 YCKOPEHNE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenusn é mexaHuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT umIlynbca MaTtepuadbHOW TOUYKM. lIpencraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW 3HEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HAEaTbHOM XKUJAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJIEHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MouiekyasipHasi pusuka ¥ TepMOAMHAMHMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJIKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaeaJbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMUYECTBOM BemiecTtBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKONU TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nuccneqoBaHme U30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHUYECKONW CHUCTEMBI. BHENIHNE U BHYyTpeHHUE napameTpsl. [lapameTpol
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckne u HECTaATUYECKUE TTPOLIECCHI.

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

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsst dHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NW3EIbHBIH M KapOIOpAaTOpHBIM JBUTaTeiaH, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpHON TENIIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHAeHcanus. Vcnapenue u kumneHue. Y elbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanmu TBEpHOro tena. Pactsokenne u cxxatue. Casur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnsapusie siBeHusl.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMocTd jaedopMaliid  PE3UMHOBOro obpasma  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, HOHMAJIEKTPUKA U  MOIYHPOBOJHHUKH.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

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

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HaIpPSKEHHOCTH AJIEKTPUUECKOro nosist. OAHOPOIHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexkrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH MOJSL U PA3HOCTU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKEHHOro mo o0bEMy miapa. Ilone paBHOMEpHO 3apsiKEHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM ITOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é&.

3akon Oma [ yyacTKa IeTH.

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

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

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

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOM 1enmu. MOIIHOCTh HMCTOYHHMKA TOKAa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HANPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COITPOTUBJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temnepatrypsl. CBepXIpOBOAUMOCTb.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS IUCCOLHALMS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[TIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga OJHOBAIEHTHOIO UOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kjmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUEcKas BEJIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHIYKIIHUH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

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

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



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

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

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO TIPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHUs myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeHCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. [IoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/1C caMOMHAYKIIMH OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJien 3IEeKTPOMAarHuTHOTO FeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUs] MEXAHUYECKON AHepruu). BuiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactora kojeOanuid. Ilepmom ManmbiX CBOOOJHBIX KOJICOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aK0H COXpaHCHHS PHEPTHH MPH KOJICOAHUAX TPy3a Ha TIPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0€ KOJIeOaHUl Ha yIpyroM MojBece.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KoneGarenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJeOaHUs B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AJEKTPOMArHUTHBIE KoJIeOaHusl. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CunycouanbHbIi TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlIKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH TIpU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOTHI CBOOOHBIX KOJICOAHHI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHAYKTUBHOCTU U KOHIEHCATOP B LEMU NEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit 3xcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

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

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUEHHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonHEeHOE paclpoCTpaHeHUEe CBETa B OQHOPOAHOU cpene. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBbHBINA MOKa3aTeNb npeaomieHus. 11ocToSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJHOTO BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paspemaromias cnoco6HocTh. ['11a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MHUKPOCKOI, MPOECKIMOHHBIN amnmapaTr, IpPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xoma CBETOBBIX ITYYKOB 4Ye€pE3  IUIOCKOMAPAJLICIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMIeHUs CTEeKIa.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenue nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'paHunbl  NPUMEHMMOCTH  KJIACCUYECKOM  MEXaHHUKHU. ITocTynatel
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACCHI C YHEPTUEN U UMITYJBCOM PEJISITUBUCTCKON YAaCTULIBI. DHEPTUS
ITOKOSI.



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJAbCa W DHEPTUM  PENSITUBUCTCKUX 4YacTHUI (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

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

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 M a0COJIOTHO OTpakawIlyr moBepxHocTh). OmbiTel [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
I'eiizenbepra.

TexHuuyeckre yCTpPONCTBA W TEXHOJIOTMYECKUE TPOIECCHI: CIEKTPOMETD,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeMHETo GhoTodd dekra.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaHoi [Imanka Ha ocHOBe HccienoBanus Gorodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

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



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Aunb(da-pacnajn. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B sifipe. SlnepHbie cuiibl. JledexT macchl aapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUUECKUE MPOLECCHL: TI03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (GUBUKH [JIi OOBSICHEHUS TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEA0BATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B AlIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HebGa HEBOOPYNKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH NMPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uIeHne U cucTeMaTU3alMsl COAEpPXKaHUS pa3iesioB Kypca «MexaHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMHUM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib GU3NMUECKON Teoprur B POPMUPOBAHUM MPEACTABICHUIM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYHIECTBIISIETCS C YYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBSA3EH C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopus, HaOMIOACHUE, OSKCIEPUMEHT, MOJACIUPOBAaHUE, MOJElb, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IPUPOJE, DKOJIOTMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBasi JUArHOCTUKA B TEXHHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

rPAKAAHCKOTOBOCIIUTAHMSA :

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKONW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JNIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPaXKJAHCKOTO
oOmiecTBa, Yy4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
Opra’u3alnuy;

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

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NAaTPHOTHYECKOIrOBOCIIUTAHUA:

e cOpMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOIOBOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS,

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTeTHYECKOrOBOCIIUTAHMSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MIPUCYIIETO (PU3NUYECKON HayKe.

TPYAOBOTOBOCIIUTAHUSA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

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

IKOJIOIrH4€CKOIrOBOCIINTAHUA

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTHHAYYHOI'OIIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS
Bba3oBblesiornueckueeicTBUA :

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

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

BBISIBJISITh  3aKOHOMEPHOCTH ¥ TPOTHUBOPEUYHST B paccMaTPpUBAEMbBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEISM, OIICHUBATH PUCKHU TIOCIIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ea3OBblel/ICCJIeI[OBaTeJILCKHeHeﬁCTBI/Iﬂ .

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KIIFOYEBHIMHU MOHITHUSIMUA W METOJAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJaJ€Th BHUJAAMH JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJI/ICTh HABBIKAMHU TOJY4YEHUS HHPOpMAIUU (PU3NYECKOTO COAEPIKAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATHJI0CTOBEPHOCTHHUH(POPMAIINH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJCPIKAHHS B Pa3IUYHBIX (QopMaTax C
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIQYHI/IBepCaHLHLIeyqeﬁﬂbleIleﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CUTyallMd M CMAr4arh
KOH(JIUKTBIL;

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

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX AEHCTBUM C YUETOM OOLIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

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

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKK U AaCTPOHOMHH, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;
JABaThbOLICHKYHOBBIMCHUTYAIIHUSIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

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

OIICHUBATHIIPHOOPETEHHBINOTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00IaCTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, M OHHOHaﬂbelﬁHHTeﬂﬂeKTZ



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

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

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

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 UX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHUS,  BKIIOYAIONIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEICHUE, CIOCOOHOCTh AAaNTHPOBATHCS K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIOCOOHOCTh IMOHHUMATh 3MOIIMOHAILHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
pasperiaTb KOH(QIMKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COLMANbHOM M OSTUYECKOM cdepax AessTeNbHOCTU
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
MPOIIECCOB (SIBJIGHU): HWHEpIMadbHas CUCTEMa OTCuY€Ta, abCOJIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXKEHHUE,
CBOOOJIHOE mMajeHue, alCoNOTHO ymopyras jaedopmalus, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nmuuath yCJIOBHS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTH (UBUIECKUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOT0 JIBIXKEHHsSI, (OpMYyJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIJIOBOrO ABHXKEHUS M KOHILIEHTPALUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpneneeBa—Kianeiiposa, mNEpBbIA 3aKOH TEPMOJIMHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JIEKTPOJAUMHAMUKHU (3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHW BaXKHBIE COOTHONIIEHMS: 3aKOHbI OMa IJid y4yacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMbI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emiéit BOJNM3UM €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JIBUTATEJS; DJIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh 3JEKTPUUECKOTO TOJIS,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, dJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JIBH)KEHUME 4YacTUIl BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeaTh BEIBOIBI IO pe3yJIbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI TIO MPOBEPKE MPEITOKEHHON THITOTE3bI: TIJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEpPUMEHTAa, TNpPaKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTAThl W KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCy’KJIEHUH C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKHE SBIICHUS,

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

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENTHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3MYECKUMH TMPOIECCAMHU, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iiMyHble crocoObl pabdoThl ¢ MH(poOpManuend (GpU3nYecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPIPETALINU
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTyallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenuss BIIl Knacce mpeaMeTHble pe3yibTaThl Ha YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJib (U3MKK B  OKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJib aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIOBEKa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIONIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (HU3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (U3UUECKOW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJICHUM): OJIHOPOJHOE DJJIEKTPUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJICOAHUs, MATEMAaTHICCKUN MasSTHUK,
VJCAIbHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIH CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHAaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJOXKEHUS M 3aKOHbl JJIEKTPOAMHAMHUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  IOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenéHHocTeil ['eiizenOepra, 3akOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIIMA 3IEKTPOCTATUYECKOrO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTHULbl, PHEPIUs U HUMITYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Ju(pakuusi, JIUCHEpcUs, TOJIHOE€ BHYTPEHHEE OTpakeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl AMrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE31aX, B 3BE3HBIX CHUCTEMAX, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUpOBATh  pe3yibTaThl IOJYYEHHOW 3aBUCHUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHTEJbHBIC TTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IBI TIOTYUSHHS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEITBHBIX YCTPOMCTB U J1abOPaTOPHOTO 000PYI0BaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpUi
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KauyeCTBEHHbIE 3ajauyd, TpeOylollue NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUJIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCHOJIb30BAHUU JOCTHXKCHUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbIE HH(POPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHUEM Pa3JIMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K Oyayiel mpodecCHOHAIIBHON EeITeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBo yacoB DJIeKTPOHHBbIE
]
HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bceer KonTpoubnbiepador | Ilpakrtuueckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCypC
1 0 bl bl

bl

Pasnea 1.HAYUHBIA METO/I IO3HAHUSA ITPUPO/IBI

11 Hay4HbIliMeTO IITO3HAHUATIPUPO B 6
Hroromnopaszneny 6
Pa3znean 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 CratukaTBépaororena 5
2.4 3aKOHBICOXPAHECHHS B MEXaHUKE 10
Hroronopazneny 35
Paznen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJISIPHOKUHETUYECKOUTEOP 15 1
uu
3.2 Tepmonunamuka. TennoBpleMannHbI 20 1
33 ArperatHble COCTOSIHHSI BEILIECTBA. 14 1
®da30BbI€ MTEPEXO/IBI
Hroronopazneny 49
Paznen 4.9JIEKTPOIUHAMHUKA
4.1 DNEeKTpUUECKOENOJIe 24 1




4.2 [1oCTOAHHBINAIEKTPUUECKUUTOK 24
4.3 Toku B pa3nmu4HbBIXCpeaax 6
Uroronopazneny 94
Paznen 5.0U3NUYECKUN IIPAKTUKYM
5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroronopasznemy 16
PeszepBHOEBpEMs 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/m | TEMIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
Pa3znea 1.9JIEKTPOJIUHAMHUKA
11 MarnauTHO€EnoIe 14
1.2 DNeKTpOMarHUTHASUHTYKITUS 13 1
Uroronopazneny 27
Pa3nea 2.KOJIEBAHUS U BOJIHBI
2.1 MexaHn4ecKUeKOIeOaH s 10
2.2 DNeKTpOMarHUTHbIEKOJIe0aH s 15
53 Mexanudeckue u 10 1
AIIEKTPOMArHUTHBIEBOJIHBI
2.4 Ontuka 25 1
Hroronopazneny 60

Pasgen 3.0CHOBBI CIIEITUAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

3.1 OcHnoBsl CTO 5 1
Uroronopazneny 5
Paznea 4. KBAHTOBAS ®U3UKA
41 KopnyCKEIJI;[pHo- 15
BOJIHOBOMAyallu3M
4.2 dusukaatoma 5
43 ®du3rka aTOMHOTO Si7pa U 5

QJICMCHTAPHBIX YaCTHUL]




Hroronopazneny 25

Paznea 5.29JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

51 DneMEHTBIaCTPOHOMUHU U 12
acTpopH3UKu
Uroronopazneny 12
Pa3zaen 6.PM3UUYECKHM TPAKTUKYM
6.1 OU3NYECKUINIPAKTUKYM 16 16
Hroromnopaszneny 16
Pa3znea 7.0bOBIIAIOIIEE IOBTOPEHUE
CucreMmaruzamus 1 00o0I1eHne
MIPEIMETHOTO COJICPKAHUS H
7.1 OIIBITA JESATEIHLHOCTH, 15
MpHOOPETEHHOTO IPU U3yICHUHU
kypca ¢usuku 10 — 11 xiracco
Hroronopazneny 15
PesepBHOEBpEMs 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne KosnuuyectBo yacos
n | Temaypoka Be O — Mpasriseck Jaraus DuieKTpoHHbIen U poBbICOOpa
er YUYeHHUs | 30BaTejibHbIEpecypChl
/ bIepadoThI nepadoThI
I 0
1 dusnka — pyHIaMeHTaIbHasg HayKa O IPUPOIe 1
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
rccaenoBaHusl GU3NYECKUX SBICHUI
DKCHEPUMEHT U TEOPHS B MIPOIIECCE TTO3HAHUS
3 npupoiel. Habmoienre u SKCIiepuMeHT B 1
¢busuke
4 CriocoObin3mMepeHUA(GU3NICCKUXBETHINH 1
5 AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1
U3MepeHul PU3NYeCKNX BETUUNH
MopenupoBanue B pusuke. Posb u mecto
5 ¢bu3uKH B GOPMUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON
JEeSITeIbHOCTH JII0JIeH
Mexannyeckoe nBuxeHue. Crucrema oTcueTa.
7 OTHOCHUTETHHOCTh MEXaHUUYECKOTO JIBUKCHHUSL. 1
[Ipsimas u oOpaTHas3aJauUMEXaHUKU
Pannyc-Bexktop MaTepuanbHON TOUKH, €T0
3 MPOEKLHUU Ha OCH KoopAauHaT. TpaekTopus. 1
Ilepememenue. CkOpocCTb.
NXnpoeKIMnHaoCUKOOpINHAT




PaBHOMEpPHOE IPAMOJIMHEWHOE IBUYKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MIPSIMOJIMHENHOTO JABUKECHUS

10

CrnosxeHue nepeMelieHnii U CKOPOCTEN.
Pemrenne 3anau

11

HepaBnomepHoe nBuxeHue. MrooBeHHas
CKOpoCTh. Yckopenue. [Ipsamoimuaeitnoe
ABHUIKCHUC C TOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe majieHre. Y CKOpeHue CB0OOIHOTO
IMagCHUs. 3aBI/ICI/IMOCTL KOOp}II/IHaT, CKOpOCTI/I,
YCKOpPEHUS OT BPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpoIIeHHOTO MO YoM K
TOPU3OHTY

15

KpuBonuneitHoe aBuxeHue. /[BrxeHue mno
OKPY)KHOCTH. YTJIOBasi U JMHEWHAs! CKOPOCTb.
[Tepuoxa u wactora. LleHTpOoCcTpeMuTEIBHOE U
MTOJTHOCYCKOPECHHE

16

Kontponpnas padora o teme "Kunemaruka"

17

[TepBriit3akonHbroTOHA.
HNuepunanbHbBIECUCTEMBIOTCUETA.
[IpuniunoTHocuTenbHOCTH] anumes.
HeunepuuanbHbleCUCTEMBIOTCUETA

18

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH Herotona. Macca

19

Bsaumopericteue ten. Tperuit 3akon Herotona

20

HpI/IHI_[I/Il'I CyNepro3nunun CuJl. Pemenne 3amau




Ha [IpUMEHEHHE 3aKOHOB HploTOHA

3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIMOHHON U
MHEPTHOM Macchl

29 Cuna Ts5KecTu M yCKopeHue cBoOOHOTO
najieHus
JIBr>keHre HeOECHBIX TEJT M UX MCKYCCTBEHHBIX

23 | cmyrHuKOB. [lepBast KocMHYECKasi CKOPOCTb.
3akonsl Kemnnepa

24 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUS.

25 | JIBwkeHWeE B )KHJIKOCTH M ra3e C yI€TOM CHIIBI
COTIPOTHBIIEHUS CPEIbI

26 Hasnenue. ['mapocrarnueckoe napienue. Cuia
Apxumena

97 AGcosroTHO TBepaoe Teno. [loctynarenbHoe u
BpaliaTeabHOE JBI)KEHHUE TBEPIOTO Teja

08 MoMEHT cuiIbl OTHOCUTENFHO OCH BpPALCHHUS.
[Tnevyocuiibr
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIOMY

29 | reny. LlenTp TsKecTH Tena. Y CioBuUs
paBHOBECHS TBepJ0ro Tena. BuapipaBHOBecus

30 Pemenuesanay

31 KontponbHas padora o teme "JIlnHamuka.
Cratukarsepnororena”
NmMnynbc MaTepuanbHOW TOUYKH, CUCTEMBI

32 | wmatepuanbHbBIX Touek. L{eHTp Macc cucTembl

MaTCpHUaJIbHBIX TOYCK. TeopeMa 0




ABUXKCHUUILICHTPaMacc

33

NMmynbc cviibl ¥ M3MEHEHUE UMITYJIbCa TENA.
3aKoH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUKECHHE

34

MoOMEeHT uMITyJIbca MaTEPUAIBHON TOYKHU.
[IpencraBnenue 0 COXpaHEHMU MOMEHTA
HMITYJIbCa B LIEHTPAIbHBIX MOJISIX

35

Pemenuneszanau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHun. ['paduueckoe npeacTaBieHne
paboThI cuiTbl. MOIIIHOCTD CHJTBI

37

Kunernueckas sneprus. Teopema 00
N3MEHEHUN KHHETUUECKOU OHEPTrHUn
MaTepuaibHON TOUKHU

38

IToTrenuunanbHbIe M HENOTEHIHAILHEIE CHIEL.
[TorenumansHas 3HEPTHUSL.
BropaskocMudeckasickopocTh

39

Tperbsa kocMuyeckast ckopocTb. CBsi3b pabOTHI
HEMOTEHLUATIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEJl.
3aKOHCOXpaHEHUSIMEXaHUYECKOMIHEPTUr

40

Ypyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepuynnu it uaeanbHon
JKUJIKOCTH

41

KonTponpHas pabota o Teme "3aKoHsI
COXPAHEHHUS B MEXaHUKe"

42

PasButue npexactaBieHuil 0 NpupoJie TEIIOTHI.
Ocunosuble nosnoxenns MKT. uddysus.




bpoyHOBCKOE nBUXKEHUE

CrpoeHue ra3000pa3HbIX, KUIKHX U TBEPIBIX

43 | Ten. XapakTep ABMKCHUS U B3aUMOICHCTBHS
YJACTHII BEIIECTBA

44 Macca u pazMepbl MOJIEKYIT (aTOMOB).
Konuuecto Bemecta. [loctosiHHasi ABoraapo

45 Temneparypa. Ternosoe paBHoBecue. [llkana
Lenscus

46 | Pemennesamau

47 Wneanpueriiras. I'a30BbIe3aKOHBI

48 YpaBuenue MenaeneeBa-Knanelpona.
Pemenue 3agau

49 | AOGcomoTHasTeMIepatypa. 3akon/lampToHa

50 W3omporeccsl B naeaqbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 I'padmyeckoe npeacraBiaeHe U30MPOLIECCOB:
M30TEpMa, U30X0pa, u306apa

52 | OcnoBHoeypaBHeHue MKT

53 Pemenunesamay
CBs13b a0COJTIOTHOM TEMIIEPATYPHI

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CpeHel
KMHETUYECKOU dHEeprueit mocTynareabHOro
TEIJIOBOTO JABMXEHUS €€ YacTHIl

55 O06o00mieHre u cucTeMaTu3alus 3HaHu| 1o
teme "OcnoBsl MKT"

56 | KontposbHas pabota no teme "OcnoBsl MKT"

57 | TepmoauHaMuyeckas cucTeMa. 3agaHue




BHEIIHMX ycnoBui uist T/ cucremsl. BHeninue
u BHyTpeHHHe napamerpsl. [lapamerpsr T/1
CUCTEMBI KaK CpEJHUE 3HAYEHUs BEJINYUH,
OIMCBIBAIOIINX €€ HA MUKPOCKOIIMYECKOM
YpOBHE

HyneBoe Hauano TepMoOIMHAMUKH.

58 | CamomnpowusBonbHas penakcanus Tl cucTemMsl
K TETUIOBOMY PaBHOBECHIO

59 Mogenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.
Y cnoBUATIPUMEHUMOCTUITOMMOIETTN

60 VYpaBuenue MenpaeneeBa-Knanelipona u
BBIpaKEHUE JIJIsI BHYTPEHHEH YHEPTUU
BeIpaxxenue 111 BHyTpEHHEN SHEPTrUn

61 OJTHOATOMHOT'O HJI€aJILHOTO Tasa.
KBazucratnueckre u HECTaTUYECKUEIPOLIECCHI
DnemeHTapHas paboTa B TEPMOAMHAMHUKE.

62 | Beruucnaenue paboTsl Mo rpaduKy mpoiecca Ha
pV-nuarpamme
Temnonepenaya kak crnoco0 N3MEHEHUS

63 | BHyTpeHHel sHepruu T]] cuctemsr 6e3
COBEpIICHUS pabOTHI

64 | KouBekuus, TEIIONPOBOIHOCTD, U3TYyUCHHE
KonunuaectBo temnotel. TemnoéMKocTs Tena.

65 | VYnenbHas ¥ MOJISIpHAs TEIUIOEMKOCTH
BeIlleCTBA. Y IEIbHASATEIIIOTACTOPAHUATOILINBA

66 Pacuér xonmuecTBa TEIOTHI ITpU
Teroneperaye

67 [Tonsitre 06 aqnabatHom mpouecce. [lepBorit




3aKOH TCPpMOJUHAMHUKN

KonmuecTBo TemnoTs! 1 paboTa Kak MephI

68 W3MEHEHUs BHYyTpeHHel snepruu T /1 cucreMsl
BTtopoii 3akoH TepMOAUHAMUKY IS

69 | paBHOBECHBIX U HEPABHOBECHBIX ITPOIECCOB.
HeoOpaTrMocThIIPHPO THBIXITPOIIECCOB

70 | TlpuHOuIe! nedcTBUS TerwoBBIX MamuH. KITJ]

71 | Makcumansuoe 3nauenue KI1JI. [ukn Kapnao

72 | Pemenue3anau
OKOJIOTUYECKHE aCIEKThI UCITOJIb30BaHUs

73 | TEIUIOBBIX IBUTATEIIEH.
TennoBoe3arps3HEHNEOKPYKAOIIEHCPE b

74 | Pemennesamau

75 O06001IeHre U cucTeMaTU3aMs 3HAHUI 110
teme "TepmoanHamuka. TermioBbleMalInHbI"

76 KonTtponbHas padoTa o teme
"TepmoarHamMuka. TernmoBbIeMallIMHBL"
[TapooOpazoBanue u koHeHcanus. Mcmapenue

77 | W KUIIEHHE.
VY nenpHasTEIIOTaNapooOpa3oBaHMs
HacepimeHHbie 1 HEHACHIIIICHHBIC TTaPBI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JABJICHUS HACBIIIICHHOTO IMapa OT

78 | TemmepaTypbl, UX HE3aBUCHUMOCTh OT 00BbEMaA
HACBIIIEHHOTO Tapa.
3aBUCUMOCTTEMIIEPATYPHIKUTICHUSOTIABIICHH
s B )KMIKOCTH

79 BrnaxxnocTts Bo3ayxa. AGCOTIOTHAS U




OTHOCHUTCJIbHAsA BJIa)KHOCTb

80 | Pemenuesanau

81 Tsépnoe teno. Kpucrammyeckue u amopdHsie
Tena. AHU30TPONUSACBONCTBKPUCTAIIIOB

82 [InaBnenue u kpucraum3anus. Y aeibHas
TeruioTa miasneHus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u

83 | cxarme. Casur. Monyns FOnra. IIpenen
yrnpyrux nedopmanuii
TennoBoe pacmupeHne KUIKOCTENH U TBEPABIX

84 | Ten. AHrapMOHH3M TEILIOBBIX KOJIeOaHUI
YacTHI] BEIIECTBA

85 [IpeoGpa3oBanue sHEPTHH B Pa30BBIX
nepexoax

86 | VYpaBHeHnmeremioBorodagaHca

87 Pemennesamay
[ToBepxHOCTHOE HaTshKeHUEe. KanmuspHbie

88 | saBnenwus. J[aBieHue 1Mo MCKPUBICHHOM
MMOBEPXHOCTHIO kuaAKocTH. Dopmynallamiaca
O06001IeHre U cucTeMaTU3aLs 3HAHUI 11O

89 Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®dazoBelenepexop"”

90 KontponbHas padoTa o Teme "ArperaTHbie
cocTosiHUS BerecTBa. dazoBbienepexoap”
DnekTpu3aius Tel U €€ MposIBICHUSI.

91 Dnektpuyeckuid 3apsia. /[Ba Buna

QJICKTPUYCCKHUX 3apsA10B. HpOBO,Z[HI/IKI/I,
AUSJICKTPUKHA U MMOJIYIPOBOIHUKHA




DneMEHTapHBIN AEKTPUIECKU 3apsil. 3aKOH

92 COXPAHEHUs MIEKTPUUYECKOTO 3apsaaa

93 B3anmopericteue 3apanoB. Toueunsle 3apsipl.
3axoH Kynona

94 | Pemenunesanay

95 Onektpuyeckoe nosie. Ero neiictBue Ha
AIIEKTPUYECKHE 3apsiIb
Hanpsk€HHOCTD 37€KTPUUYECKOTo MOJIS.

96 [IpoOnelif 3apsn. JIunun HanpsHKEHHOCTH
aneKkTpudeckoro nois. OTHOpoIHOE
AIIEKTPUYECKOE IO0JIe

97 [ToTeHIMambHOCTD ANIEKTPOCTATUYECKOTO TIOJIS.
Pa3HOCTh NOTEHIIMANIOB U HANPSKEHHUE
[ToTenumanpHas 3HEprus 3apsia B

98 | »snexTpocTaTHYECKOM TIOJIE.
[ToTeHIMamIeKTPOCTaTUYECKOT OO

99 CBs13b HaNPSHKEHHOCTH TOJI U PA3HOCTH
MOTEHIIMAJIOB JUIsI 3JIEKTPOCTATUYECKOTO TOJIst

10 .

0 [IpuHIMTIICYIEpIIO3ULIUUANIEKTPUYECKUXITOIEH

10

1 Pemenueszanau

10 | Ilone Toueunoro 3apsana. [Tone paBHOMEpPHO

2 3apsOKEHHOU chephl

10 [Tosie paBHOMEPHO 3apsKEHHOTO MO 00BEMY

3 mapa. Ilone paBHOMEPHO 3apsKEHHOM
0eCKOHEUHOM MIOCKOCTH

10 | TIpoBOAHUKH B NEKTPOCTATHUECKOM TOJIE.




Ycnosue paBHOBeCUs 3apsA10B

10 | JIMPJNeKTPUKH U TOJIYIIPOBOIHUKH B

5 ANEKTPOCTATUUECKOM I10JI€

10 Konnencarop. D1eKTpoEMKOCTh

6 KOHJIEHCATOpa. DIEKTPOEMKOCTH IIOCKOTO
KOHJIEHCaTopa

10

7 [TapannensHOECOCTMHEHHUEKOHACHCATOPOB

10

3 [TocnenoBarenbHOECOEAMHEHUEKOHICHCATOPOB

10

9 OHeprus3apsyKeHHONOKOHIEH CAaTopa

11

0 Pemennesamau

11 JIB>KeHME 3apsKCHHON YacTHIIBI B

1 OJTHOPOJTHOM DJICKTPUUECKOM T10JIe

11

5 Pemennesamau

11 O060011eHre U cucTeMaTU3aLs 3HAHUI 11O

3 Teme "Dnekrpudeckoe mnoie"

11 | KontponbHas paboTa o Teme

4 "OnexkTpuueckoe mnojue"

11 Cuia Toka. IlocTossHHBIN TOK. Y CIIOBUS

5 CYIIECTBOBAHUS MMOCTOSHHOTO 3JIEKTPHYECKOTO
TOKa

11

5 Ucrounuku toka. Hanpsbxenue u 3/1C

11 | 3akon Oma a5 ydacTka IeTu.




DNEKTPUUYECKOECOTIPOTHUBIIEHUE

3aBUCHMOCTh CONPOTUBJICHUA OJHOPOJHOTO

;l MIPOBOJIHHKA OT €r0 JJTUHBI U TUTOIIA !
MOTIEPEYHOTO CEUCHUS

11 | VYgaenbHOE CONMPOTHUBIICHHUE BEIIECTBA.

9 Pemenwue 3amau

12 [TocnenoBarenbHOE, MapauIeIbHOE,

0 CMEIIAHHOE COSAMHCHHE TTPOBOIHUKOB

12 | Pacuér pa3BeTBIEHHBIX IEKTPHUUECKUX [ETICH.

1 [IpaBuna Kupxroga

12

5 Pemenuesanau

12 | Pabota snekrpuueckoro Toka. 3akoH J[ Koy

3 —Jlenna

12

4 Pemrenuesanau

12 | MourHocTh 3NIEKTPUIECKOro ToKa. TernoBas

5 MOIIIHOCTb, BbIJIEJIieMasi Ha pe3UCTope

12

6 Pemrenuesanau

12 | SJIC u BHyTpeHHEEe CONPOTUBIICHUE

7 MCTOYHHUKA TOKA

12 | 3akon Oma 115 OJTHOM (3aMKHYTOM )

8 AIIEKTPUYECKON LIeTn

12

9 Pemenuesanau

13

MoOIIHOCTPUCTOYHUKATOKA




13

1 KopoTtkoe3zambikanue

13

5 KoHnnencarop B 1enu NocTOSTHHOTO TOKa

13

3 Pemenunesanau

13 | Pemrenue 3amau no teme "TlocTOSIHHBII

4 ANEKTPUYECKUH TOK"

13 | Pemrenue 3amau o teme "TlocTosTHHBIN

5 AIIEKTPUYECKHH TOK"

13 | Pemrenue 3amau no teme "TloCcTOSHHBII

6 AIIEKTPUYECKHIA TOK"

13 | O06006meHne 1 cucTeMaTH3allAs 3HAHWH 10

7 teme "[1oCTOSIHHBIN JIEKTPUYECKUNA TOK"

13 | KonrtponsHas padota o teme "llocTosHHBIN

8 ANEKTPUIECKUH TOK"

13 DneKTpuyecKas IpOBOJUMOCTD PA3IUYHBIX

9 BEIIECTB. DJIEKTPUUECKUN TOK B METasIax.
CBepXIpoBOJIMMOCTb

14 DeKTpUYECKUi TOK B pacTBOpaX U paciuiaBax

0 AIIEKTPOJIUTOB.
3akonsiPapanes A IeKTPOIN3a

14 .

1 DnexTpuuecKkuit Tok B razax. [lnazma

14 | Dnextpuyeckuii TOK B Bakyyme. BakyymHbie

2 npubopsI

14

aﬂeKTqueCKHﬁTOK B ITOJIYIIPOBOAHUKAX




14

[TonynpoBoAHUKOBBIENPUOOPEI

duznyeckuil npakTukym 1o teme "M3mepenue
CHJIbI TOKA U HAIPSHKEHUS B LIETIH TOCTOSIHHOTO
TOKA TPH ITOMOIIIX aHAJIOTOBBIX U HU(POBBIX

14

5 M3MEPUTENIbHBIX MPUOOPOB" WK "3HAKOMCTBO
¢ nudpoBoil madboparopueii o pusuke.
[TpumepsinzMepeHusaPU3nIECKUXBETUINHITPH
MTOMOTIIIMKOMIBIOTEPHBIXIATINKOB"

14 ®usnueckuil NpakTUKyM 1o teme "M3yuenune

6 HEPAaBHOMEPHOTO JABWKEHUS C IETHIO
OIIpeIETIeHUsI MTHOBEHHOM CKOpOoCTH"
®u3ndeckuil NpakTUKyM 1o teme "M3mepenue
YCKOPEHUS ITPU NPSIMOJINHEHHOM

14 | paBHOYCKOPEHHOM JIBIDKCHUH T10 HAKJIOHHOU

7 mwiIockoctu" M "VccenenoBanue 3aBUCHUMOCTH
IIYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
IBIKeHUn"
du3nyeckuil mpakTukyM 1o teme "M3mepenne

14 | yckopeHus CBOOOIHOTO MajeHUs" W

8 "N3yueHue IBUKEHHSI TeJla, OpPOIIEHHOTO
FOPU30HTAJIBHO"
®usnueckuil NpakTUKyM 1o Teme "M3yuenue

1q | MBHKCHWA TENA IO OKPYKHOCTH C MOCTOSIHHOM

9 o MoAyJito ckopocTbio" uiun "Hccnenoanue
3aBUCHMOCTH Tepro/ia oOpalieHus
KOHMYECKOTO MasiTHUKA OT €ro napameTpoB"

15 | ®wusmueckuit npakTukyMm o teme "M3mepenue

0 PaBHOJICHCTBYIOLIEH CUJIbI IPU ABMKEHUU




OpycKa 1Mo HaKJIOHHOM TIOCKOCTH' UITN
"[IpoBepka runore3sl 0 HE3aBUCUMOCTH
BpPEMEHU JIBUYKEHUS OpyCcKa 110 HAKJIOHHOM
IJIOCKOCTH Ha 3a/1aHHOE PAaCCTOSIHUE OT €ro
Mmacchl”

15

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MPYKUHE W PE3UHOBOM
obpasiie, oT ux aedopmaruu’ wimm "M3ydenue
JIBUKCHHSI CHCTEMBI TEJT, CBSI3aHHBIX HUTHIO,
MIEPEKUHYTOM uepe3 JErkui 6ok"

15

Pusnueckuil NpakTUKyM 1o teme "M3mepenue
ko3¢ uimeHTa TpeHus Mo BEIUYNHE YTIIOBOTO
ko3 durmenta 3aBucumoctu FTp(N)" mmm
"UccnenoBanue OBMKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTHU € TIEPEMEHHBIM

ko3 durmentom Tpenus" unu "Nsydenue
JIBH)KEHUS Ipy3a Ha Bajly ¢ TpeHuem"

15

®uU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue yciaoBUl paBHOBECHS
TBEPAOTO Tea, UMEIOLIEr0 OCh BpallleHUs" Win
"KoHcTpynpoBaHue KpOHILITEHHOB U Pacuér
cun ynpyroctu" uiu "M3ydenue
YCTOMYMBOCTHU TBEPIOTO TEJa, UMEIOIIETO
IJI0Iab OTIOPHI"

15

duznyeckuil NpakTukyMm 1o teme "M3mepenue
UMITyJIbCa TeJla 10 TOPMO3HOMY ITYTH" UIIH
"N3mepeHue CUIIbI TATH, CKOPOCTH MOJAETH
3JIEKTPOMOOMIIS U MOIIIHOCTH CHJIBI TATU" WM




"CpaBHEHHE U3MEHEHUS UMIIYJIbCA TENA C
uMmIyascom cuibl" win "MccnenoBanue
COXPaHEHUsl UMITYJIbCa MPU YIPYrOM
B3auMoeiicTBun" wim "M3mepenne

KHHETUYECKOM YHEPTUU TeJa 10 TOPMO3HOMY
n

IIyTH

Ouznyeckuil npakTukym no teme "M3yuenue
U30TEPMHUYECKOTO Ipolecca (PEKOMEHJ0BaHO

15 | wucnonb3oBaHue nudpoBoii TabopaTopun)" uinm

5 "N3yueHnue u30X0pHOTO mporecca” uiu
"N3yuenne n3obapHOTO TIporiecca’ win
"[IpoBepka ypaBHEHUS COCTOSIHUSA"
@u3nueckuil NpakTUKyM 1o teme "M3mepenue
yaensHou Temnoémkoctu" umm "MccnegoBanne

15 MpoIecca OCThIBAaHUSA BEIIECTBA" MIH

5 "UccnenoBanue aaunabaTHOTO mpoliecca uiu
"N3ydyeHre B3aMMOCBSI3U SHEPTUU
MEXMOJICKYJSIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTE"
du3nyecKuil MpakTUKyM 1o Teme "N3yuenue
3aKOHOMEPHOCTEH UCIIAPEHUS KUAKOCTEeH" nitn
"U3mepeHue yaenbHOM TeIUIOThI IJ1aBJIECHUS

15 npja" unn "M3ydyeHre cBONCTB HACBIILIEHHBIX

7 napoB" uiu "M3aMepenue abCoOTHON
BIIQYKHOCTH BO3/yXa U OLIEHKAa MacChI 1apoB B
noMemieHun".
N3mepenunekorGpuimeHTanoBepxXHOCTHOTOHAT
SOKEHUS

15 | ®wusuyeckuit NPaKTUKyM IO TEME




"HabmroieHue npeBpaiieHus SHEPTuu
3apsHKEHHOTO KOHJIGHCATOPa B SHEPTUI0
u3nyyeHus ceeronuona” unum "Msyuenue
IIPOTEKAHUs TOKA B LIETH, COAECpIKaLEH
koHzieHcarop" win "Pacnpenenenue pasHoCcTH
MIOTEHLIUAJIOB (HAIIPSDKEHUS) IPU
MOCIIEIOBATEIILHOM COCTMHEHUN
KOHJIEeHCaTOpoB"

PuU3NYECKU IPAKTUKYM I10 TEME
"HccnmenoBaHne CMEIIIAHHOIO COETUHEHUS

15 | pesucropoB" unu "U3mepenue yaenbHOTO

9 CONIPOTHUBIICHHUS TPOBOJIHHUKOB" HIIN
"UccnemoBanue 3aBUCHMOCTH CHIIBI TOKA OT
HanpsHKEHUs 7151 JTaMIIbl HaKaJluBaHUA'"
DU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenue snekrponuza" ninm "M3mepenue

16 3apsiga OJHOBAJIEHTHOIO HOHA" WIIH

0 "HccnenoBanue 3aBUCUMOCTH COTPOTHUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIH
"CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU
nuona"

16 PesepBusiit ypok. O6001eHE U

1 cHCTEMAaTU3alMs 3HAHHUI 110 TEME
"Kunemaruka"

16 PesepBHriit ypok. O60011IeHE U

2 cucTeMaTu3alus 3HaHui no teme "JIluHamuka"

16 PezepBHblit ypok. O0oO1IEHNE U

3 cucTreMaTu3anus 3HaHui no teme "CraTtuka

TBEpJIOTO Tena"




PesepBHriit ypok. O600IICHNE 1

2'16 CUCTEMaTH3alusl 3HAaHUM 110 TeMe "3aKOHbI 1
COXPAaHEHHUS B MEXaHUKe"

16 PesepBHbiit ypok. O60011EHNE U

5 cucTeMaTtu3anus 3HaHui mo Teme "OCHOBBI 1
MOJIEKYJIIPHO-KMHETHYECKOU Teopun"

16 PesepBHblit ypok. O60011IeHNE U

5 CHUCTEeMaTH3alus 3HAHUHN TI0 TEME 1
"TepmoauHamuka. TeraoBsieMaIuHb!"

16 PesepBHblit ypok. O60011eHNE U

. cucTeMaTu3anus 3HaHu| 1o teMe "ArperaTHsle 1
cocTosiHMs BeniecTBa. @azoBbienepexo bl

16 PesepBHblit ypok. O60011eHNE U

3 cCUCTEeMaTH3alusl 3HaHU [0 TeMe 1
"Onexkrpuueckoe nosie"

16 PeseprubIit ypok. O6001eHNE 1

9 cCUCTEeMaTH3alusl 3HAaHU [0 TeMe 1
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

17 PesepBubIit ypok. O6001eHNE 1

0 cucTtemMaTusanus 3HaHuil o reme "Toku B 1
pa3IM4HbIX cpenax"

OBUIEE KOJIMYECTBO YACOB I10 17 16
I[TPOTPAMME 0




11 KVIACC

Ne KoanuecTBo 4acon
JMarauzy | DJieKTpoHHbIeU(PPOBBLIEOOPA30
n  Temaypoka Bce Kontpoabusl | IIpakTHyecku
YyeHHust BaTe/IbHbIEPeCYpPChl
/ ero | epadoThbl epaboThI
n
B3anmonericTBre moCTOSTHHBIX
1 MAarHuTOB U TTPOBOJTHUKOB C TOKOM. 1
MarnutHoenone. ['unorezaAmnepa
BekTtop MarHUTHON MHIYKIWH.
2 [TpuHIMT CyIIepro3UITNN MAarHUTHBIX 1
noJjiei. JIMHUMMarHuTHOMUH TYKIIMH
3 MaruuTtHoe noJjie NpoBOJHUKA C TOKOM. 1
OnsITOpcTena
4 Cuna Amriepa, €€ HanpaBJIECHUE U 1
MOYJIb
5 Pemennesamay 1
6 [Ipumenenue 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOAyJb. [IBUKEHHE 3apsyKEHHON 1
YaCTHUILIBI B OJHOPOTHOM MarHUTHOM
rnosie
Pemennesanau 1
PabortacunsiJlopenna 1
10 Pemenneszamau 1
11 | MarHuTHOE 1oJie B BEIIECTBE. 1




®eppoMarHeTuky, napa- u
JUaMarHeTUKH

OCHOBHEBIE CBOWICTBA

12 | ¢deppomarnerukos. [Ipumenenue
(beppoMarHeTHKOB

13 Pemenne 3ama4 o reme "MarautHoe
moJie"

14 Pemenne 3amau no reme "MarautHoe
moJie"
SIBneHue ANEKTPOMAarHUTHON

15 | wunaykuuu. [loTox BeKTOpa MarHUTHOM
WHTYKITHHA

16 OC uHAYKIIN

17 3aKOHRJIEKTPOMarHMTHOMUHAYKIIMuDa
paznes

18 Buxpeoe anektpuueckoe nosie. Toku
dyko

19 OJIC MHAYKIMH B IBHOKYIIAXCA
MIPOBOTHUKAX

20 Pemennesamay

21 [TpaBunoJlenma
NunykrusHocth. KaTymika

22 WHIYKTUBHOCTH B IIETIH [TOCTOSIHHOTO
TOKa

93 SAsnennecamounaykiuu. I/C
CaMOWHTYKIIHH

24 DHeprus MarHUTHOTO TOJISt KaTYIIKU C

TOKOM. aﬂeKTpOMaFHI/ITHO CIIOJIC




25

Pemenueszanau

26

O000111eHIE U cUCTEMATHU3AaIUs 3HAHUN
1o TeMe "DneKTpoanHaMuKa"

27

KonTtponsHast pabota o Teme
"DnexkTpoauHaMuka"

28

KoneobarensHas cucrema. CBOOOIHEIE
KojebaHus. 'apmoHnyeckue
KOJIEOaHU

29

Kunnematnueckoe M TMHAMHUYECKOE
OIMMCAaHNE KOJIEOATEILHBIX IBHKEHUN

30

DHepreTuveckoe onvucanue. BeiBos
JTUHAMHAYECKOTO OTTMCAHUSI
rapMOHHYECKHUX
KOJIe0aHUUU3UXIHEPT€TUYECKOTOMKIHE
MaTH4YE€CKOTOOUCAHUS

31

Amrutyna u azakonedaHmit

32

[Tepuona u yactora konebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOJIEOaHUNI
MaTeEMaTHYECKOI0 MasiTHHKA.
[TeprnoacBOOO THBIXKOICOAHUHUTIPYKUH
HOrOMasTHHKA

33

3aryxaromue KojaeOaHusl.
Breinyxaennsie konebanus. Pesonanc

34

ABTOKOJICOaHUA

35

Pemenueszanau

36

VYpoxk-koHpepeHuus "MexaHMUeCKHe
KoJIe0aHUs B MY3bIKQJIBHBIX
MHCTpyMEHTax"




O0001IeHME U CUCTEMATU3ALUS 3HAHUMN

37 o Teme "Mexanuyeckue Koyiebanus"

38 DNeKTPOMarHUTHBICKOJICOAHHS.
KonebarenbHBIKOHTYD
®opmyna Tomcona. CBs3b aMILTUTY IbI

39 | 3apsma KoHIEHCATOpA C AMILTUTYAOU
CWJIBI TOKA B KOJIOATEIIEHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUH B
UJICATbHOM KOJIeOAaTeThbHOM KOHTYpE
3aryxarolue JIeKTpOMarHuTHbIE

41 | xonebaHus. BeiHyX/IeHHBIE
AJIEKTPOMArHUTHBIC KOJICOAHUS
[Iepemennslit TOk. Pesucrop u

42 | KOHIEHCATOP B IIEMH MEPEMEHHOTO
TOKa

43 Karymika vHIyKTUBHOCTH B LIENTU
MEPEMEHHOTO TOKa

44 3akoH OMa J1sl AIIEKTPUUYECKOH 1enn
MIEPEMEHHOTO TOKa
MoIIHOCTh TEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U IeHCTBYIOIIEE
3HAYEHHUE CUJIBI TOKA M HAMPSHKEHUS

46 Pe3onaHc B ayieKTpUUeCKOUIICTTH

47 Pemenuesanay
WneansHbrifTpanchopmarop.

48 [Ipoussoxactso,

nepeaayannoTpedIeHUEeNEKTPUUECKOH
SHEPrUU




DKOJIOTUYECKHE PUCKU ITPU
IIPOU3BOICTBE IEKTPOIHEPIUH.

49 | KynbTypa HCIIOIH30BaAHUS
3JIEKTPOSHEPIUHU B MOBCEIHEBHOM
JKA3HH

50 Pemenuesanau

51 Pemennesamau
O06o01Ienye U cucTeMaTH3ays 3HaHUI

52 | mo Teme "DNEKTPOMAarHUTHBIC
Koneoanus"

53 MexaHandecKre BOJTHEI.
XapaKTepUCTUKNA MEXaHUICCKUX BOJTH

54 CBolicTBaMeXaHUYECKHUXBOJIH

55 | 3Byk. XapaKTepUCTUKU3BYKA

56 NudpaszByk u ynerpassyk. [llymoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

57 Pemennesamay

58 DNIEeKTPOMAarHUTHBIC BOJIHBI.
N3nydyeHne 351eKTpoMarHuTHEIX BOJTH

59 DHeprus MEKTPOMArHUTHBIX BOJIH.
CBOWCTBA DJIEKTPOMArHUTHBIX BOJTH
[IkaJia 371eKTPOMArHUTHBIX BOJIH.

60 [IpuMeHeHHe EKTPOMArHUTHBIX BOJIH
B TEXHHKE U OBITY
[TpuHIMMIBI paguOCBsI3U U

61 TeleBuacHUs. Pagunonokanms.

DNEeKTPOMarHUTHOE3arpsi3HEHUEOKPYK
arolencpe sl




62

KonTtponsHas pabota o Teme
"Konebanus 1 BOJIHBI"

63

Cgert. 3aKOH NPSIMOJMHENHOTO
pacIpocTpaHeHHs CBEeTa

64

Pemenue 3a1ay Ha IpUMEHEHHUE 3aKOHA
MPSIMOJIMHENHOTO PacpoCTpaHEHUSI
CBETa

65

Otpaxenue cserta. [Tnockoe 3epkaio.
Cdepuueckoe 3epkaiio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTeNb
MIPETIOMIICHUSI.
[TonHOEBHYTpEHHEEOTPAKEHHUE.
[IpenenbHbIyTroNOJHOTOBHYTPEHHETO
OTPaKEHUS

67

Pemenue 3aga4 Ha npuMeHEHUE
3aKOHOB OTPAKEHUS U TIPEIIOMIICHUS
cBeTa

68

Xon nyuei B mpusme. Jucnepcust
cBera. CloKHBIA cocTaB 0eI0ro CBeTa.

LBer

69

JInu3pl. POKYCHOE PACCTOSHUE U
OIITHUECKAs CUJIA JIMH3EI

70

[TocTpoenue n300paxeHuil B TUH3aX U
UX CHUCTeMaX. Y BeJIMUEHUETUH3bI

71

Pemienue 3amaq Ha MOCTPOCHUC
H306pa)1(eHPII>i, MOJIY4a€MBbIX C
IIOMOIIIBIO JIUH3




72

I'na3kakontnueckasgcucrema

Pewmrenne 3anau. IIpeneinst

73 | TPUMEHUMOCTH r€OMETPUICCKON
OTITHKH

74 CKopocTh CBETa U METO/IBI €€
U3MEpEHUs

75 Hucnepcusiceera

76 | HWHarepdepeHuusicrera
KorepeHTHbIE HCTOYHUKH. Y CIIOBUS

77 HaOIOACHUS MAaKCHUMYMOB H
MHUHHAMYMOB

78 Pemennesanau

79 | IlpumeHeHUEHHTEPPEPEHIINN

80 | JIudpakmusiceera

81 Judpakunonnas pemérka. Y cioBue
HaOJI0ICHUS TJIAaBHBIX MAaKCHMYMOB

82 Pemenunesamay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cera

84 Pemennesamay

85 | CBeToOBbIESBICHUS B IPUPOJIC

86 O060061eHre u cucTeMaTu3alus 3HaHu’
o teme "OnTuka"

87 KonTponpHas paboTa no Teme
«Onrtuka»

88 I'paHuIBl MPUMEHUMOCTH

KJIAaCCHYECKON MEXaHUKHU. 3aKOHBI




QJICKTPOAWMHAMUKU U IPHUHIHAIL
OTHOCUTCIBHOCTHU

[TocTynaTeicieIManbHONTEOPUUOTHOCH

89
TEIHHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpasoBanus Jlopenna.

90 VYcnoBue NpUYUHHOCTH.
OTHOCHTETHPHOCTH OJTHOBPEMEHHOCTH.
3ameyIcHIE BpEMEHHU M COKpAIICHUE
JUTHHBI

01 DHeprus U UMIYIbC PEISITHBUCTCKOM
JaCTHIIBI
CBsI3b MacChI C YHEPTHEH U UMITYJIbCOM

92 PENSATUBUCTCKOM YaCTHUIIBI.
DHEPrUsnoKost

93 | PaBHOBECHOETEILIOBOCU3TYyUCHUE

94 3akoHcMmemeHussBruaa

95 I'unoreza M. I1nanka o kBaHTax.
DOTOHBI

96 | DHeprus u UMNyIbC(HOTOHA
®ororddext. OnbiTel A. I'. CTonerona.

97
3akonbsipoTorhDhexTa
VYpaBHeHue DUHILITEHA TS

98 | dotoarddexra. "KpacHas rpanuma"
¢dorordpdexra

99 Jasnenue ceta. Onbith [1. H.
Jlebenena

10 | BoaHOBBIECBOMCTBAYACTHII




Bounsl e bpoiiiis. JlnuHa BOJIHBIL 1€

10 Bpoiins u pazmepst obmactu
JIOKAIU3aIUH JIBUKYIIEHCS YaCTULIbI

10 .

5 KopnyckynspHo-BOITHOBOW Iyanu3m

10

3 JuppakuusdIeKTpOHOBHAKPUCTAILIAX

10 Crienn¢uka u3mMepeHuil B MUKPOMUDPE.

4 CooTHOIIIEHHSs HEOIIPEAETEHHOCTEN
I'eitzenbepra

10

5 Pemenuerpapuueckuxzagau

10 "

5 Pemennepacuérupix3anay

10 KonTtponbHas paboTa mo Temam:

7 "Ocnosbsl CTO", "KopmyckymnsipHo-
BOJIHOBOM yanu3m"

10 OnbITHI 0 UCCIEAOBAHUIO CTPOCHUS

3 aToma.
[TnanerapHasmonenbatomaPesepdopaa

10

9 [Tocrynareibopa

11 | Bunsl ciektpoB. CrieKTp ypoBHEi

0 SHEPruM aToMa BOJOpOJa

11 | CnoHTaHHOE U BBIHYX/IEHHOE

1 U3JIy4YEHHUE CBETA

11 | Jlazep




Hyxnonnas mozaens siypa ['elizenoepra-

él WBaneHko. 3apsia 1 MacCOBOE YHCIIO
siapa. M3otonsl. PamnoakTuBHOCTH
3aKoH paJAMOaKTUBHOIO pacraja.

11 CBoiicTBa HOHU3UPYIOLIETO U3TYyUCHUSI.

4 BrusiHue pagnoakTUBHOCTH Ha KUBbIE
opranusmsl. /lo3umerpus
DHeprusi CBSI31 HYKJIOHOB B sI/Ipe.
Anepubie cunbl. JlepekT Macchl sapa.

11 SAnepHbie peakuuu. fnepHeie

5 peaktopsl. [IpobreMbl yrpaBiasieMoro
TEPMOSIJIEPHOTO CHHTE3A.
DKOJIOTUYECKHEACTIEKThIPA3BUTHUSAICD
HOMPHEPreTUKHU
MeTo1bl perucTpanuu U Ucciaea0BaHUs
AJIEMEHTAPHBIX YaCTHII.

1 DyHIaMEHTAIbHBIE B3aUMOICHCTBUA.

5 Bbapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o
CrangaptHoiimoenu. KBapk-
TIIFOOHHASIMO/IETThaIPOHOB
®duzuka 3a npenenamu CTaHaapTHOU

11 Mojenu. TéMHas Matepus U TEMHas

7 SHEPTHS.
EnuncTBO Qr3MueckoiikapTHHBIMUPA

11 | Dramsl pa3BUTHI ACTPOHOMHUH.

8 3HaYeHUE aCTPOHOMUU

11 | IIpuMeHUMOCTb 3aKOHOB (PU3UKHU JUIS




00BSICHEHUS IPUPOJIBI KOCMHYECKIX
00BEKTOB.
MeToapIacTPOHOMHYECKIXUCCIICIOBAH

um

12 CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,

0 paanoTENECKOIIbl, BHEATMOC(EpHas
aACTPOHOMHUS

12 Bun 3Bé31H0T0 HebOa. Co3Besnus, sspKue

1 3BE3/1bI, TUIAHETHI, UX BUJIUMOE
JIBIKEHUE

12 Conneunas cuctema. CoHIle.

5 ConneyHast akTUBHOCTbh. MIcTOUHUK
sHeprun CoJIHIIA U 3BE3]T

12 3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTHUKHU.

3 Juarpamma "crniekTpanabHbIN KJ1acc —
CBETUMOCTB"

12 .

4 3BEe3/1bITIABHOUNOCIEA0BATEIBHOCTH
Buyrpennee ctpoeHue 3BE31.

12 | CoBpemeHHBIC PEACTABICHUS O

5 MIPOUCXOXKACHUH U 3BoJronny CoiHIa
U 3BE31. DTaNbLKU3HU3BE3

12 Muneunsiii [lyre — Hama ["anaktuka.

5 Tunel ranakTuk. YEpHBIE ABIPHI B SIpax
TaJaKTUK

12 Bcenennas. Pacmmpenue BeeneHHON.

7 3akon Xa06na. Teopus bosabmioro

B3phbIBaA. PemukToBOE H3JIYYCHHUC




12

MacmrabHascTpykrypaBcenenHoii.

8 MeraranakTuka

12 .

9 Hepeménnsienpo6ieMbplacTpOHOMUM
Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBaHue MarHUTHOTO ITOJIS

13 MMOCTOSIHHBIX MAarHUTOB'" MJIN

0 "UccnenoBaHye CBOMCTB
(dheppoMarHeTukoB" UK
"UccmenoBanne NeHCTBUS IOCTOSHHOTO
MarHuTa Ha pamMKy ¢ TOKOM"
Pu3NYEeCKU IPAKTUKYM IO TEME
"N3mepenue cuiibl AMiiepa" wiu

13 "N3yueHune 3aBUCUMOCTH CUJIBI AMIIepa

1 oT cwibl Toka" win "OnpeneneHue
MAarHuTHOW MHIAYKIIMM HA OCHOBE
u3MepeHus cuibl Ammepa'
DuU3NYECKU TPAKTUKYM 10 TEME

13 "UccneqoBaHue SABJICHUA

5 AJIEKTPOMArHUTHON MHIYKIUK" WIIN
"OnpenesieHue UHIYKIIMU BUXPEBOTO
MarHUTHOTO HOoJA"

Ou3nyecKuii MPakTUKyM MO TEME

13 "HccieqoBaHue IBICHUS

3 camounnaykuuu" mwiu "COopka Moienu
ANIEKTPOMarHUTHOIO reHeparopa’

13 Du3HYEeCKUN MPAKTUKYM I10 TEME

4 "N3mepenue neproaa CBOOOIHBIX

K0JICOAHUH HUTSHOTO U MPY>KUHHOT'O




MasATHUKOB"

Pu3N4EeCKUH IPAKTUKYM 110 TEME

13 |,

5 [IpeoOpazoBanme SHEPTUH B
Py XKUHHOM MasiTHUKE"
Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa

13 | 'ePes MOCTe/oBaTeNLHO COETUHEHHBIE

6 KOHJIEHCATOP, KaTYyIIKY U pe3ucTop"
win "HccnenoBanue paboTh
HWCTOYHHKOB CBETA B LIECTIH
MIEPEMEHHOTO TOKa"

13 @u3N4eCcKuil TPAKTUKYM I10 TEME

7 "N3yueHne nmapaMeTpoB 3BYKOBOU
BOJIHBI"
DU3NYECKUH TPAKTUKYM 10 TEME

13 "HU3mepenue nmokazaresis npesioMICHH

8 crexina" unu "[lomyuenne
M300paKeHUs B CHCTEME U3 IIOCKOTO
3epKaja v JUH3bI"
DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTU

13 | ¢oxycHOro paccTosiHUS OT BEIIECTBA

9 (Ha IpUIMEpe KUIKUX JINH3)" UITH
"N3mepenue GOKYCHOTO paCcCTOSHUS
paccerBaroIUX JUH3"

14 Du3HYeCKU MPAKTUKYM I10 TEME

0 "Habmronenue audpakuuu,
UHTEp(EPEHITNH U MONSIpU3aluy cBeTa"

14 ®u3nuecKuil NPAKTUKYM IO TEME




"OnpeneneHne UMITyJIbCca U SJHEPTUU
PENATUBUCTCKUX YacTUIL (110
doTorpadusiM TPEKOB 3apsIKEHHBIX
YaCTHI] B MArHUTHOM ToJie)"

14

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoi [1nanka na
OCHOBe uccienoBanus Gororddexra"
nin "HccrnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETO/AUO OT
HanpspkeHus"

14

Pu3NYEeCKU NPAKTUKYM IO TEME
"HccnenoBaHue CieKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEpPEHUE
nocrosiHHOM Punbepra"

14

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiuoakTUBHOTO GoHA
C UCIIOJb30BAaHUEM JI03UMETpa" Uin
"N3yueHue MmoryiomneHus: OeTa-4acTuil
alfoMUHNEM"

14

DuU3NYECKUH TPAKTUKYM 10 TEME
"HabGaroneuus 38€31H0T0 HEOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKESHUH TSI OTIPEICITICHHS
IMOJIO)KEHUS HEOSCHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro noiaymapus u
sapkue 3BE3b1" i "HabmoneHus B
teneckorn JIyHbl, 1aHeT, TyMaHHOCTEHN




U 3BE30HBIX CKOILIEHUN"

O060011eHNe U cUCTeMaTH3aIUs
3HaHUU. Poiib pu3KKu 1 acTpOHOMUM B

24 SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAIBHOM U 3TUYECKOH chepax
JIEATEILHOCTH YeJIOBEKA
O06o01enye ¥ cucTeMaTu3amus

14 | 3Hanuil. Poas 1 MecTo pU3MKU 1

7 ACTPOHOMHH B COBPEMEHHOM HAay4YHOU
KapTUHE MHpa
OO0o001enye ¥ cucTeMaTU3aIus
3HaHuil. Posib pusnueckoil Teopuu B

14 (hOpMHUPOBAHHH TTPEICTABICHHH O

3 (bU3UYEeCKO KapTHHE MUPA, MECTO
(hM3UYECKO KapTUHBI MUPA B 00IIEM
psAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IPUPOJIC

14 OO0o001Ienre ¥ cucTeMaTH3alys 3HAaHUH

9 o teMe "KnnemaTtuka"

15 O0001IeHre U cucTeMaTU3alus 3HAHUI

0 o teMe "Knnematuka"

15 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN

1 mo teme "/InHamuka"

15 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN

2 o teme "CraTuka TBepAoro rena"

15 O0001IeHNEe B CHCTEMAaTH3allUs 3HAHU T

3 110 TeMe "3aKOHBI COXPaHEHHUSI B

MexaHuke"




O0001IeHME U CUCTEMATU3ALUS 3HAHUMN

15 "

4 1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YecKoi Teopun"

15 O0001enne U cucTeMaTu3anys 3HAaHAN

5 o reme "TepmouHamMuka.
TenmoBbieMaIMHbL"

15 O000111eH1E U CUCTEMATH3allUs 3HAHUI

5 1o Teme "ArperatHpie COCTOSIHHS
BemecTBa. dazoBbienepexo/ipr”

15 O000111eHNE U CUCTEMATHU3aIIUs 3HAHUI

7 1o Teme "DneKkTpruyeckoe nose"

15 O000111eHNE U CUCTEMATHU3AaIIUs 3HAHUN

3 1o Teme "[I0CTOSHHBIN 3IIEKTPUYECKAN
TOK"

15 O0001IeHre U cucTeEMaTU3alNs 3HAHUN

9 no teme "Toku B pa3nuuHbIX cpenax”

16 O0001IeHre U cucTeEMaTU3alUs 3HAHUN

0 o teMe "MarauTHoe moe"

16 PesepBubIit ypok. O6001eHNE 1

1 CHCTEMAaTHU3aIUs 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKus"

16 PesepBubiit ypok. O6001IeHE 1

5 CHCTEMAaTHU3aIis 3HaHUH 1[I0 TEME
"Mexanndeckue koaedanus"

16 PezepBHblit ypok. O0oO1IeHNE U

3 cHCTEMATU3alMs 3HAHHUH 110 TEME
"DneKTpoMarHuTHeIe Kosebanus"

16 | PesepBHblii ypok. OOoO1IEHNE U




CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"MexaHn4YecKue 1 3JIEKTPOMArHUTHbIE

BOJIHBI"

16 PesepBHbiit ypok. O60011EHNE U

5 CHUCTEMaTHU3alus 3HAHUHN 110 TEME 1
"OnTuka"

16 PesepBHblit ypok. O6001mIeHNE 1

5 CHUCTEeMaTH3als 3HAHUHN 110 TEME 1
"Ocnossl CTO"

16 PesepBHblit ypok. O60011eHNE U

7 CHUCTEeMaTHU3alusl 3HAHUH TI0 TEME 1
"KopmyckynsipHO-BOJIHOBOM yanu3m"

16 PesepBHblit ypok. O60011eHNE U

3 cUCTEeMaTH3alusl 3HAaHHUH 10 TeMe 1
"®usuka aroma"
PeseprubIit ypok. O6001IEeHNE 1

16 | cucremaru3anus 3HAaHUH 110 TEMeE 1

9 "®duznka aTOMHOTO si7Ipa U
AJIEMEHTAPHBIX YaCTHUIL"

17 PesepBubIit ypok. O6001eHNE 1

0 CUCTEeMaTH3alusl 3HAaHHU 110 TeMe 1
"DnemeHTH! acTpopu3uKu"

OBUIEE KOJIMYECTBO YACOB I10 17 16
[TPOTPAMME 0







YYEBHO-METOJANYECKOE OBECIHHEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Gusuka, 11 kinacc/ Kacesino B.A., O611ecTBO ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «/IPODA»; Akninonepnoe obectso «M3naTenscTBo
«IIpocsewenue»

» dusuka, 10 kinace/ KacesinoB B.A., O611ecTBO ¢ orpaHuYeHHON
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M31atenbeTBO
«IIpocsewenue»

METOANYECKHUE MATEPHUAJIbI UISA YUYUTEJISA

1 ®uzuka. Yraoyonennsiii ypoenb. 10—11 kitaccsl : pabouasi mporpamMmma K
muauu YMK B. A. KacbsiHoBa: yueOHO-MeToIMueckoe nocooue / B. A.
Kacesnos, U. I'. BnacoBa. —M. : JIpoda

2 ®duzuka. 10 k1. YriuybneHHslil ypoBeHs : yueOHuk / B.A. KacesiHoB. — 5-¢ usn.,
crepeorur. — M. : [lpoda

3 ®usuka. 11 k. YraoyOneHnsiid ypoBens : yueonuk / B.A. KacesinoB. — 5-e u3f.,
crepeorun. — M. :[Ipoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1 http://nsportal.ru - coruanbHas ceTh pabOTHUKOB 00pa30BaHMS.
2 http://markx.narod.ru/pic/ - ¢pusuka B mkoste.

3 http://festival.1september.ru/articles/ - dbecTuBanp megarornyecKux uaci
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit gust yuuteneii GU3NKH U X YICHHUKOB.
5 http://www.physics.ru/ - maTepuansi o gusuke.

6 www .ege .edu.ru - mapopmarmonnsii mopran EI'D. 7 http :// school - collection
. edu . ru/ - enunas xomteknus 1{OPoB
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