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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/ielioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W Pa3BUTUA OOYUYAIOMIMXCA CpEACTBAMU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH KaXKIIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH HAa YPOBHE CPEJTHETO O0IIero o0pa3oBaHus: JUYHOCTHBIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy 10 (¢GHU3MKE Ha YypOBHE cpeaHero oOmero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiepkaHue yueOHoro npeamera «O@u3nka» mo rogaM 00ydeHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXKHOCTH ISl pealiv3allid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KauecTBe y4eOHOro IMpe/IMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuzuyeckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUsI HOBBIX MAaTEpPHAIOB C 3aJaHHBIMHU CBOMCTBaMH. M3yudeHue
(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 ocHoOBY Kkypca (hU3uKH Ha ypOBHE CpeHEr0 0011ero 0Opa3oBaHus MOJOKEH
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 KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKHU.

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 peanuzanus NpeAnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANoJIaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHUX M TEXHOJOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonlero ¢akropa ydeOHoro mpoiecca. s yriayO0ia€HHOrO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanuzanuu (U3MYECKOro MpakTukyma. B mepBoM ciyuae
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 u3yudeHus pazzaena (tembl). [lpu 3Tom mom pabdotamu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
nabopaTopHBIX pabOT M MpakTUKyMa MpeACTaBiIeHa €IMHBIM TepeuHeMm. Bribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHUE OOYYaIOMIMMUCS YMCHHSIMHU TPOBOJIUTH TMPSMBIE M KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM aJis pacu€THBIX 3ajJa4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIIIIOTCS 3aJjaHUsl Ha OObSICHEHHe/NpelcKa3aHue MPOTEeKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOTPaMMe II0
¢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
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUd s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHIE TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCss 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 BUJIE€ HU(POBBIX JTAOOPATOPUI.

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 METOJE MO3HAaHUS U (HOPMHpPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U Hay4YHBIX 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
nanbHeieMy oOy4eHHIO B ’TOM HalpaBlICHUH.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHyI  (Qu3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIICHUs PAa3IMYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss ydeOHoro mpeamera «®dusmka» Ha YpPOBHE CpETHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus oroautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT W ONBITOB C YYETOM WHAMBHIYaIbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

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

[lorpemHnoct  u3MepeHuid  puznueckux  BeauuuH  (aOcCoyifOTHAs U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(dpoBoil naboparopueit mo duszuke. [Ipumepsl u3MepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIieHii U CI0KeHHEe CKOPOCTEH.

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,
OpOLIEHHOIr0 TMOJ YIJIOM K TOPHU30HTY. 3aBHCUMOCTb KOOPJHMHAT, CKOPOCTU 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.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTelbHOE (TaHM€HUIUAIBHOE) U MOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
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 CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUKECHHH.

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

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXAY 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 HbroroHa. MHepumanbHble cuctemsl otcu€ra. I[IpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHON W
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOEeCHBIX Tell U UX cyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMuyeckas 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, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEH  MNPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON 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, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSTHHUE OT €ro MaccChl.



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

N3yuyeHne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU YEpPE3
nErkuit OJIOK.

N3mepenue koadduiirieHTa TpeHUsI MO BEJIMUYHUHE YIJIOBOrO KO3 duimeHrta
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.

AbGcomtotHo TBEpHoe Teno. [locTynmarenbHOe W BpaliaTelbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTUUECKHE MPOLECChl: KPOHIITEHH,
CTPOMUTEIBHBIN KPaH, pEIIETUYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHil paBHOBECHsS TBEPAOTO TeNa, HMMEIIIEr0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CHUCTEMbI MAaTEpHAJIBHBIX TOUEK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbc CHIIBl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUalIbHOM TOYKM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM M Ha KOHEYHOM IepeMermieHuH. [ 'padudueckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKAs] CKOPOCT.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyuM A WOEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHue sHepruu Teja Mpu COBEPIICHUU PaOOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

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 coXpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETUYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Mmeopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOMICTB BELIECTBA HA OCHOBE 3THX



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

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

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM 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 TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npeJ/iCTaBlIEHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

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

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJIUHAMUYCCKON CUCTEMBI CO CpeTHEeH
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTUILL BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmukKym.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEJHUE 3HAUYCHMS BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — 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.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOAMHAMUKE. Brruncnenue paboTsl no rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

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 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTa Kak Mepbl U3MEHEHHs  BHYTPEHHEW  DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJMHAMUKKA 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 JABHMrareineil. TemnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHM3KUX TEMIEpATyp, YTUIM3ALUSA «TEIUIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECTBHBIX TEIUIOEMKOCTEN BEILIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VcmapeHue u KumneHue. Y aelibHas
TEIUI0Ta NapooOpa3oBaHUs.

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

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

Hedbopmanuu TBEpHoro tena. Pactsokenue u cxxatue. Caur. Monyns 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.

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  KUJKUE
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 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  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[IpoBOINHMKM, HOHMAJIEKTPUKA U  OITYHIPOBOJHUKH.
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
HAIPSKEHHOCTHU AJIEKTPUUECKOro nosst. OZHOPOIHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojs. 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 o0béMy miapa. Ilome 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.

[TapamiensHOE coenHEHNE KOHIEHCATOpOoB. [locnenoBaTenbHoe coequHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHIEHCATOPA.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM ITOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHUE BIIEKTPOIpPHUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mopgensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3anuTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOIO0 KOHAEHCAaTOpa OT IUIOLIAIU
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKkmukKym.

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 (HampsKEeHUA ) 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. Hanpsxenne U u DJIC &.

3axkon Oma JiJig yyacTKa IeTH.

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

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX AnekTpuyeckux uenei. [pasuna 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) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHUS.

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 COITPOTUBIJICHUS MPU MMOCTOSHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXKAY 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 npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHMKA 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
MPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COINPOTUBJICHUS METAIJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

ONEKTPUYECKUA TOK B JIJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAS IUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

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

TexHuuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opas3psiiHbIC
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snekrposnusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BEIMYMH, TPOBEpPKa MPEIJIOKEHHBIX THMoTe3 (BbIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3aluss OHOOPraHMYECKOro TOIUIMBA JUJIi  BBIPAOOTKH  «TEIUJIOBOM» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILECTBA, MOJSpHAas Macca, IMOJy4eHHEe HAHOMAaTepHalioB, TEIUIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C UCIOJIBb30BAaHUEM MEXAHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBasi TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
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 WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (MPSAMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

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

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTukH, rmapa- u JHaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

Kaptuna  nuHMII  UHAYKIMM ~ MArHUTHOTO  TOJSL  TOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

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

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUA.

SIBiieHne DJIEKTPOMAarHUTHOM MHAYKUMM. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
MeYb, COJICHOU], 3alIUTa OT JIEKTPU3ALUK TEJ MPU ABUKEHUU B MATHUTHOM MOJIE
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/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne UHAYKIUA BUXPEBOTO MATHUTHOTO MOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

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

Jemoncmpauuu.

3anuck KojebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWi rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

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

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIe0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKAa M HANpsDKEHUS TPU pasinyHOM (opme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U MOTpedIeHHE
ANEKTPUYECKON SHEPTHUU.

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

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUHU 3JIEKTpoNepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxarOUIUX JIEKTPOMATHUTHBIX KOJICOaHU.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U PUHLIUIT IEUCTBUSA TpaHchopmaropa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

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

HaGmronenue 31eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
npojoJibHbIe BOJIHBL. llepuosa, CKOPOCTh paclpoCTpaHEHUs U JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnast 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.

[TpuHUMIIBI pagUOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiini MeXaHHIeCKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMIICHHE, TTOISpu3aIus, udpakius, UHTephepeHITHs.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEelHOE paclpoCTpaHEeHUE CBETa B OAHOPOIHOU 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
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
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 MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCHUTEIIBHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoUUX U PACCEMBAIOIINX JIMH3AX U UX CUCTEMaX.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

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

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

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre moiaHoro BHyTPEHHET0 OTpakeHusl. Moienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
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, npaKmuKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

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

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3ayuyeHus Ha IBYX IIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

'pannupl  NpUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

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



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

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTull (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 [lnanka 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
MOTJIONIAIONIYI0O U aOCOMIOTHO OTpaKarollyrd mnoBepxHocTh). OmbiTer [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 uzmepennit B Mukpomupe. COOTHOIICHHS] HeonpeaenEéHHOCTeN
I'eiizenbepra.

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

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiuaoi [Inanka Ha ocHOBe nccienoBanus GoTodddhexTa.

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

Tema 2. @usuxka amoma.

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

[Toctynarsl bopa. U3nydyenue u norjoiienue (GOTOHOB MPH MEPEXOAe aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM 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 nuHevyaToro cekTpa.

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. Anb(da-pacnan. DJNEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Msbl. EcrecTBeHHbid oH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

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

Mertozasl perucTpaluyy U UCCIEI0BaHUS AIEMEHTAPHBIX 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 pusndeckoit KapTHHBI MHPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (10 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. [IprUMEHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBHO)KEHUE.

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 MOCJIEA0BATEIbHOCTU. 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 HeOa HEBOOPYXKEHHBIM 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
CKOILICHUH.

Du3YeCKUH MPAKTHKYM.

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 HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne U cucTeMaTU3alus COIEpKaHUS pas3lieNioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm u  acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
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 GU3MUECKON Teopur B (POPMUPOBAHUM MPEACTABICHUM
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
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
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 IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JIMArHOCTMKA B MEIMIHMHE, ONTHYECKHE SBIECHUS B JKUBOU
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,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JUAarHOCTUKA B TEXHUKE,



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



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCIIUTATEIbHOMN AEITEIBHOCTHA, B TOM YUCJIE B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMS:

e COOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU O0YYAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX I'PAXKIAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHUE B3aUMOJICMCTBOBATH C COLUAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K T'YMAaHUTApHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e ChOPMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JIOCTUXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, TUYECKOTO TTOBEACHHUS;

¢ CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHME JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYMBOIO OYyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOUYAs JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



e UHTEPEC K Pa3IUYHBIM cdepaM NpOoPECCHOHATBHON NeATEIbHOCTH, B TOM
YuClie€ CBS3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TIaHBbI;

¢ TOTOBHOCTB U CITIOCOOHOCTh K 00OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOrH4eCKOro BOCIIUTAHUSA:

e CQOPMUPOBAHHOCTh 3KOJIOTHYECKON KYJIBTYpbI, OCO3HAHUE TJI00aJIBLHOrO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IVIJAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUM B OKPYXXAOUIEH CpeAe Ha
OCHOBE 3HaHUS 1eJIe YCTOMYUBOrO pa3BUTHUS YEJIOBEYECTBA;

e PACHIMPEHUE OMbITa JEATEIbHOCTH 3KOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (hU3UKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

e COPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IIpoliecce
u3ydeHus: (PU3UKH OCYIIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTEbHOCTh UHIMBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
ba3oBble Jornueckue AeMcTBUA:
¢ CAMOCTOSITENIEHO  (hopMynHpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
o OTIPEJICIIATh TEH JIEATSIBHOCTH, 3a/JaBaTh MapaMmeTpbl U KPUTEPUU HUX
TOCTH)KCHUS;
e BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHalM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEILHOCTh, OIICHMBATHh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
e KOOPIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHUAX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTe/ibcKue NeiCTBUSA:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMH TOHSATHUSIMH U METOJAMHU
bu3nYeCcCKON HAYKH;



e BIIAJICTh HABBIKAMHU YYCOHO-UCCIIEIOBATEILCKON U IPOSKTHON JCATEITHHOCTH
B 00acTu (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHus  3a7a4  (PU3WYECKOTO  COJNep KaHws,
MIPUMEHEHUIO Pa3TUYHBIX METOIOB MTO3HAHUS,

e BIIAJICTh BUIAMHU JEATEIBHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHS, €T0
MUHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUCOHBIX
CUTyallusX, B TOM YHCJIE MPHU CO3JaHUU YYCOHBIX IPOEKTOB B 00JIACTH
buzuky;

 BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTATh THIOTE3y €€ peHICHWS, HaXOIWUTh AapryMEHTBl JUIA
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IIOJYYECHHBIE B XOJ€ peHICHUS 3aJadyd Pe3yJbTaThl,
KPUTHYECCKHU OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIC 3a/Jlaud B 0OOpa30BaTEIBHOM
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

eyMETh TIEPEHOCUTHh 3HAHUS 1O (U3NKE B MPAKTUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIBHBIC MOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTEePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

e BIIAJICTh HABBIKAMHM MOJy4YeHUs: UHPOpMaAIUU (PU3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

e OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIONIH30BaTh  CPEICTBa WH(DOPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUA B  PEHICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3MUYECKOTO COJEP)KaHMSI B Pa3NUYHBIX (opmarax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMmyHHKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe TeiicTBUSI:



¢ OCYLIECTBIATh OOIEHHE Ha ypokKax (HU3MKM U BO BHE-YpPOUHOM
NEATEIbHOCTH;

e pacCno3HaBaTh NPEANOCBUIKM KOH(MJIMUKTHBIX CHUTyalldd M  CMAr4arh
KOH(JIUKTBIL;

e pa3BEPHYTO M JIOTMYHO H3Jararb CBOKO TOYKY 3PEHHUS C HMCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMAaTh U HUCMOJb30BaTh NMPEUMYIIECTBA KOMaHAHON U MHIWBUAYAJIBHOU
paboThI;

¢ BLIOUPATh TEMAaTUKY M METOAbl COBMECTHBIX JACUCTBHI € yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaK0T0O WieHa KOJUIEKTUBA;

e IDUHUMATh LEIM COBMECTHOM JIESITENBHOCTH, OpPraHU30BBIBaTbH U
KOOpIMHUPOBATh JEHUCTBHS N0 €€ JOCTHKEHMIO: COCTaBIISATh IUJIaH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOTHI;

e OLICHMBATh KauyeCTBO CBOEro BKJaJa M KaXIOr0 YYaCTHUKA KOMAaHAbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

eIIpeJJIaraTh HOBBIE NPOEKThI, OLIEHMBATh HJAEH C MO3ULIUU HOBU3HBI,
OpUTMHAJILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

e OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEICHUE B PA3JIMYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSITEJIbHO OCYIIECTBIIATHh MO3HABATEIBHYIO NEATEILHOCTh B 00JIACTH
(bU3UKH U aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (DOPMYITHPOBATH
cOOCTBEHHBIC 3a/1a4H;

e CAMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHUS] PACUYETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

e 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

e PACHIMPATH PaMKH Y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOUTCHUH;

e ICJIaTh OCO3HAHHBIK BBHIOOpP, AapryMEHTUPOBaTh €ro, Opatb Ha cebs
OTBETCTBEHHOCTb 34 PEILIECHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CITIOCOOCTBOBATh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAMLIHMH B 00IacTH
(GU3HUKHN, TOCTOSHHO TOBBIIIATH CBOM OOpPa30BATENBHBIN M KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;
eBJIAJICTh HABBIKAMM  TIO3HABAaTENbHOW  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;
e ICTIOJIb30BaTh MPUEMBI pe(IeKCUM JIJIsl OLICHKU CUTYyalliu, BEIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PUCKU W CBOCBPEMEHHO NPUHUMATH PEUIEHUS IO X
CHIKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e MPUHUMATH ce0s1, MOHUMAsI CBOU HEJIOCTATKH U JIOCTOMHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e PU3HABATH CBOE MIPABO U MPABO APYTUX HA OIIMOKHU.
B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOrPaMMBbI 10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CAMOCO3HAHUA, BKJIFOUAIOIIIETO CIIOCOOHOCTH MOHUMATh CBOE

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

e CAMOPETYJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTUKECHHIO 1IENH U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOJS U3
CBOUX BO3MOKHOCTEH;

eOMIIATUH, BKIIOYAIONMIEH  CHOCOOHOCTh  IMMOHWMATh  IMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:
e[IOHUMATh  POJb  (PU3UKK B  SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M 3TUYECKON cdepax JeaTeaIbHOCTH
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 MPEACTABICHUN 0 PU3NUECKON KapTHHE MUPA;

e pa3NUYaTh YCIOBUA MPUMEHUMOCTH MoOjieNiel (pU3MUeCKUX Tell U MPOLIECCOB
(sBJIEHMIT): MHEpIMAJIbHAST cUCTeMa OTCYETa, aOCOJMIOTHO TBEPJOE TEIO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJieHHe,
abcoyiroTHO yripyrasi aedopmaiivs, aOCONIOTHO YNPyroe U abCOTIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIW Tra3za, >KUIKOCTH M TBEPIOIO
(KpHCTAJTMYECKOT0) TeJa, UACaIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUUYECKOE TOJIE;

epazMuaTh yCIOBHS (TpaHUIBI, 00JACTH) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM XxapakTep (GyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHATTU3UPOBATh M OOBSICHATH MEXaHMYECKHE TMPOIECChl U  SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBH)KCHHSI, (POPMYJIbI KUHEMATHKA 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 MEXaHUUYECKOW 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
MEXaHMYECKOU IHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

e AHATTU3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SBICHUS, MCTIOIB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIIOBOrO0 ABHXKEHUS M KOHIIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiiposa, mNEpBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH



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

e AHAIM3UPOBATH U OOBACHSITH AIEKTPUUECKUE SBJICHUS, UCTIOIb3YSl OCHOBHbIC
MOJIOKEHUS W 3aKOHBl  DJICKTPOJAMHAMUKH  (3aKOH  COXpPaHEHHS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe€ MPAKTUUECKHM BaXXKHBIE COOTHONIEHHUS: 3aKOHbI Oma JJis ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

¢ ONIUCHIBATh (PU3UUECKUE TPOIECCHl U SBJICHHS, HCMONb3YyS BEJIUYUHBI:
NepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOrO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Imapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAT AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIpSKEHUE, MOIIHOCTh TOKAa, DJJIEKTPUYECKAass EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

¢ 00BSICHATH OCOOCHHOCTH TIPOTEKAHUS (PU3MUECKHUX SBICHUN: MEXaHMYECKOE
JIBH>KEHUE, TEIJIOBOE ABUKEHUE YaCTHUI] BEUIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKOe  nBIWKeHHMe, 1uddy3us, ucCmapeHue, KUIEHUEe U
KOHJICHCAllMs, IUIABJICHUE W KPUCTAJUIM3ALMs,  HAIMpPaBICHHOCTH
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

e IPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJIHON (PM3MUECKOW BEITUYMHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeIaTh BHIBOIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

¢ IPOBOJIUTh KOCBEHHBIE W3MEPEHUS (U3NUECKUX BEIWYHMH, TPH OTOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

¢ IPOBOJIUTH OIBITHI IO MPOBEPKE MPETOKEHHON THUITOTE3bI: IIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

e COOJTFO/IATh TpaBUjIa 0E€30MACHOTO TPYJia MPHU MPOBEJICHUU UCCIICIOBAHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpakTHKymMa W  Yy4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

epeliaTh pacyETHBIC 3aJa4d C SIBHO 3aJlaHHOW W HESIBHO 3aJJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolield TpeOOBaHUAM  3ajayd,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

e pEIIaTh KAYECTBEHHBIC 3a]]a4M, TPEOYIOIINe TPUMEHEHHS 3HAHUI U3 Pa3HBIX
paszenoB Kypca (U3MKM, a TaKkKe HWHTErpallMd 3HAHUW W3 JPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUMN C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKHE SBIICHUS,

* CTIOJIH30BaTh TEOPETUYECKHWE 3HAHUA [JIi OOBSCHEHUS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

o IPUBOJINTH MPUMEPHI BKJIaa POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHATTU3UPOBATh M OIIEHWBATH IMOCJECACTBHUSI OBITOBOM W MPOU3BOJICTBECHHOM
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;



e IPUMEHATH PA3IMYHBbIE CIMOCOOBI paboThl ¢ HMHPopMauuend (U3NYECKOro
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;

o IPOSIBIIAITH OpraHu3allOHHbIE u MO03HABATEIbHbIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpYINIE C HCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTyallUAX, aJ€KBATHO OIICHMBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

o IPOSIBJISITh MOTHUBAIMIO K Oynyiied npodecCuoHaNbHOU NeATeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xonmny oOyuenusst B 1l knacce mpelMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e IOHUMATh POJIb PU3UKU B IKOHOMUUECKOU, TEXHOJIOTHUECKOM, COIUaTbHOM
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHUHE MUPA, POJIb ACTPOHOMUHU B MPAKTUUECKOU
JeSITENHHOCTH YEJOBEKa M JaJbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEMATHU3HPYIOIICH, OOBSICHUTEILHOW U
IPOTHOCTUYECKOW (YHKIUK (U3UYECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CHEIUATbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (DU3UKH, PpOJIb
¢usznueckorr Teopuu B (POPMUPOBAHUHM TMPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3UYECKOM KAPTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e PA3NTUYATh YCJIOBUS MPUMEHUMOCTH MOJIeNIel (U3MUECKUX TeNl U MPOIECCOB
(sIBJIEHUI): OJTHOPOJIHOE BJIEKTPUUECKOE U OJIHOPOJIHOE MAarHUTHOE MO,
rapMOHMYECKHE KOJeOaHus, MaTeMaTHYeCKUM MAasITHUK, WJIeaJbHbIN
IPYKUHHBIHA MAasITHUK, rapMOHUYECKHE BOJIHBI, ujeaabHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIH CBETA;

epa3zinyuaTh ycCJIOBHUS (TpaHUIlbl, 00JACTU) NPUMEHUMOCTH (PUIHUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



e AHATIM3UPOBATh U OOBACHATH DSJICKTPOMATHUTHBIE MPOLECCHl W SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJOKEHUS M 3aKOHBl JJIEKTPOAMHAMUKH 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  TOKAa,  MOCTyJaThl  CIEUMAIBHONW  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAJTU3UPOBATh U OOBSICHATH KBAHTOBBIE IMPOLIECCHI U SBJICHUS, UCIIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeompeaenéHHocTeil [eiizenOepra, 3akOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

¢ ONIUCHIBATh (DU3UYECKUE TMPOIECChl M SIBJICHUS, HCIONb3Ys BEJIWYUHBI:
HANPSDKEHHOCTD AJEKTPUYECKOTO MOJIs, MOTEHIHAN JEKTPOCTaTHUYECKOTO
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 IMOKOsI CBOOOAHOM 4YacTHULbI, PHEPIHsi W HMIYJIbC (OTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

 00BSCHATH 0COOEHHOCTH IPOTEKaHUs puznyeckux SIBJICHUM:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Ju(pakuus, JIuUCHEepcUs, TOJIHOE BHYTPEHHEE OTpakeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

e OIIPEJIEIATh HAIPAaBICHUE HWHAYKIMM MAarHATHOTO IO IPOBOJHHKA C
TOKOM, cuiibl AMrnepa u cuisl JlopeHna;

e CTPOUTH U300pakeHHe, CO3/]aBaeMOe INIOCKUM 3€pKajioM, TOHKOM JINH30H, U
pPacCUMTHIBATH €TI0 XapaKTEPUCTUKU;

e [PUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHYECKUE TOHATHS, TEOPHUH MU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE31aX, B 3BE3HBIX CHCTEMAX, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;

¢ [IPOBOJINTH  WCCJIEIOBAaHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUpOBATh  pe3ydbTaThl IOJYYEHHOW 3aBUCHUMOCTH



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

¢ [IPOBOJINTh KOCBEHHBIE H3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;

¢ IPOBO/INTH OMBITHI 1O TPOBEPKE MPEUIONKESHHON TUIOTE3bI: MJIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

¢ OTIMCHIBATH METOJIBI MTOTYYCHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHU;

e COOMIONATH MpaBWiIa OE30MACHOTO TPyia MPH MPOBEJICHUH HUCCICIOBAaHUIN B
pamMkKax  y4eOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOT0 000PYAOBAHMS;

epellaTh pacYCTHBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMysIbl, 3aKOHBI, 3aKOHOMEPHOCTU 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;

e pelIaTh KaYeCTBEHHbIE 3ajaul, TpeOyIole NPUMEHEHHsI 3HAaHUIM U3 pa3HbIX
pa3fesnoB Kypca (QU3MKM, a TaKkKe HHTErpald 3HAHUN U3 JOpYyrux
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

* ICTIOJIb30BAaTh TEOPETUYECKUE 3HAHMUA Ui OOBSCHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/a POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTU;

e AHATM3UPOBATh U OLICHUBATH IMOCIEACTBU OBITOBOM M MPOU3BOACTBEHHOM
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUH J10CTHUKCHHUM



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

e IPUMEHATH PA3JMYHbIE CIOCOOBI paboThl ¢ HH(OpManuend (PU3HUECKOro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TpPEeAbsBICHUS Yy4eOHOUW 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;

e IPOSIBIIATH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TPyNIlE C KCIOJHCHHEM Pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

o POSIBIIATh MOTHUBAIIMIO K Oyaymield mpodeccHoHaIbHON NESITeIBHOCTH 10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoiasbubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIePEXO/IbI
Hroro no paszneny 49
Paznen 4. DJJIEKTPOANHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1




4.2 [1oCTOAHHBIN 2NEKTPUUYECKUI TOK 24
4.3 Toku B pa3nu4HBIX cpenax 6
Uroro no pazgeny 54
Pazzen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 Ou3nyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uugpoBbie
Ne n/m P Kontpoiasbubie | IlpakTuyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAasE MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4eckue KoJieOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO 5 1
Htoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2

duszuka aroma

4.3

®du3nkKa aTOMHOTO sAApa U 3JIEMCHTAPHBIX




YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 12
Hroro no pazgeny 12
Pa3zaen 6. PU3MYECKUMN MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MPEIMETHOTO COJICPIKAHHSI U OITBITa 15
' JeSTeTbHOCTH, TPUOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | - Hpaxrireckie u3ydeHnusi | obOpa3zoBaTesibHbIE
padoTsI padoThbI pecypebi
1 ®dusnka — pyHIaMeHTaIbHasg HayKa O 1 04.09.2023
pupoJie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 05.09.2023
nccaenoBaHusl GU3NIECKUX SBICHUI
DKCIEPUMEHT U TEOPHUA B MPOILIECCE 06.09.2023
3 no3HaHus npupoapl. Habmonenne u 1
IKCIIEPUMEHT B (hH3HKE
4 Crioco6s1 m3MepeHust GU3NIECKUX BETUYUH 1 07.09.2023
AGCOIOTHAS M OTHOCUTEIbHAS 08.09.2023
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
BEJINYUH
MopenupoBanue B ¢pusuke. Posb u mecto 11.09.2023
5 ¢bu3uku B GOpMUPOBAHUU COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOI
NEeSATEIbHOCTH JIFOIEH
Mexannueckoe aBmkeHue. Cucrema 12.09.2023
7 oTcueTa. OTHOCUTENBHOCTh MEXaHUUYECKOTO 1

JABHIKCHUA. HpﬂMaH n 06paTHa51 3agadu
MCXaHUKHN




Pannyc-BexkTop MaTepualbHON TOYKH, €70
IIPOEKIIMK Ha OCHU KOOpAUHAT. TpaeKTopusi.
[Tepememnienue. Cxopocts. X npoekuuu Ha
OCH KOOpPJIMHAT

13.09.2023

PaBHOMEpPHOE IPAMONIMHEWNHOE IBUYKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JABH>KEHUS

14.09.2023

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3anau

15.09.2023

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKopocTh. Yckopenue. [Ipsamoinmueitnoe
JABUXKXCHUC C TOCTOSIHHBIM YCKOPCHUEM

18.09.2023

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JBY)KEHUS C IOCTOSIHHBIM YCKOPEHUEM

19.09.2023

13

CBoboaHoOe masieHre. Y CKopeHue
cBOOOHOTO MaJeHus. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M HX TpapuKu

20.09.2023

14

JIBukeHue Tena, OpoIIeHHOTO MO YTJIOM K
TOPU3OHTY

21.09.2023

15

KpPIBOJ'IHHCﬁHOG JBUIKCHUC. I[BI/I)KGHI/IG 110
OKPYXHOCTH. Vriosas u IMHeHas
CKOPOCTh. HepI/IOI[ K1 9aCToTa.
HeHTpOCTpeMI/ITCJ'ILHOC H IIOJIHOC YCKOPCHUC

22.09.2023

16

KonTponsHas pabota o Teme
"Kuuemartuka"

25.09.2023

17

I1epBblif 3ak0H HprotoHa. MHepruanbubie
cucremsl orcuéra. [IpuHumn

26.09.2023




OTHOCHUTEIILHOCTH [ 'anmuies.
HewnnepuunanpHbie cUCTEMBI OTCYETA

18 Cuna. PaBHoselicTByro1as cuiia. Bropoit 27.09.2023
3akoH HeroTona. Macca

19 B3anmopericteue ten. Tperuit 3akoH 28.09.2023
Herorona

20 [Tpuniun cynepno3uiuu cui. Pemenne 29.09.2023
3a7a4 Ha MIPpUMEHEeHUE 3aKOHOB HbproToHa
3aKO0H BCEMHPHOTO TATOTEHUS. 02.10.2023

21 DKBUBAJICHTHOCTh TPABUTALIMOHHON U
WHEPTHOU MaccChl

29 Cuna TsSKeCTH U yCKOpeHHe CBOOOHOTO 03.10.2023
MaJICHUS
JIBmkeHne HEOSCHBIX Tel U UX 04.10.2023

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kertepa

24 Cuna ynpyrocrtu. 3akoH 'yka. Bec tena 05.10.2023
Cuna tpenus. [Ipupoaa u BUZIbI CUJT TPEHUS. 06.10.2023

25 JIBI>KEHHE B )KUJIKOCTH U Ta3e ¢ y4ETOM
CHJIBI COTPOTUBIICHUS CPEbI

26 JaBnenue. ['mapocraruyeckoe JaBieHUE. 09.10.2023
Cuna Apxumena

27 AOGCOJIFOTHO TBEPJIOE TEIIO. [ToctynarensHoe 10.10.2023
Y BpalllaTENbHOE ABMKEHHUE TBEPAOrO TEa

o8 MOMEHT CHITBI OTHOCUTEIBHO OCH 11.10.2023

BpalllCHUA. IIneyo cumsl




29

CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TsxecTn Tena. YcinoBus
paBHOBECHS TBEPJOTO Teia. Bubl
paBHOBECHs

12.10.2023

30

Pemenue 3amau

13.10.2023

31

KonTponsHas pabora no teme "JluHamuka.
Craruka TBepaoro tena"

16.10.2023

32

Nmnynec maTepuanbHOM TOYKH, CUCTEMBI
MaTepHalbHbIX TOYEK. LIeHTp Macc cucTeMbl
MaTepHalbHbIX TOUEK. Teopema 0 IBUKEHUU
LIEHTpa Macc

17.10.2023

33

I/IMHYJ'IBC CHUJIbI U U3BMCHCHUC HMHy.]'IBCﬁ
Tesa. 3aKOH COXpaHCHUsI UMITYJIbCa.
PeaktuBHOE nBIKEHUE

18.10.2023

34

MoOMEHT uMIy/bca MaTepUaIbHON TOUYKH.
[IpencraBienue o COXpaHEHUU MOMEHTA
HMMITYJIbCa B LIEHTPAJIbHBIX MOJSIX

19.10.2023

35

Pemrenue 3agau

20.10.2023

36

PaGora cuibl Ha MaJIOM U HA KOHEYHOM
nepemeneHuu. ['padguueckoe
npesicTaBieHue paboThl CHUIIbl. MOIIIHOCTh
CHJIBI

23.10.2023

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KUHETUYECKOUN SHEpriun
MaTepHanbHON TOUKH

24.10.2023

38

IToTeHIManbHbIE U HETIOTEHIIMAJIBHBIE CUJIBI.
IToreHumaneHas sHeprus. Bropas

25.10.2023




KOCMHYCCKast CKOPOCTb

39

Tperbs kocMuyeckast ckopocTb. CBsI3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOM DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPTrUun

26.10.2023

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyinum s UieanbHOM
WKHUJKOCTH

27.10.2023

41

KonTtponbHas padoTa o Teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

06.11.2023

42

Pa3BuTHre npenacraBieHuii 0 Ipupoie
Ter1oThl. OcHOBHBIE NoJI0keHUsT MKT.
Juddysus. BpoyHoBckoe nBrKeHnE

07.11.2023

43

CrpoeHue ra3000pa3HbIX, )KUJIKUX U
TBEPABIX TeJ. XapakTep ABUKECHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIeCTBA

08.11.2023

44

Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
KomnuectBo Bemecrsa. IloctosHuast
ABoraapo

09.11.2023

45

Temnepatypa. TernoBoe paBHOBECHE.
Ilkana Lenbcus

10.11.2023

46

Pemenue 3amau

13.11.2023

47

NneansHbIi ra3. I'a30BbIe 3aKOHBI

14.11.2023

48

Ypasaenune Menaeneesa-Knaneiipona.
Pewrenue 3anau

15.11.2023




49

AbcomoTHas Temreparypa. 3akoH JlanproHa

16.11.2023

50

I/I30Hp0ueccm B NACaJIbHOM ra3€ €
IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

17.11.2023

51

I'padmaeckoe npepcraBneHne
M30TIPOIIECCOB: N30TEpMa, H30X0pa, n300apa

20.11.2023

52

OcnHoBHoe ypaBHenue MKT

21.11.2023

53

Pemenne 3amau

22.11.2023

54

CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpeHEeM
KMHETUYECKOHN SHEPrue NoCTYNaTeIbHOTO
TEIUIOBOTO JIBH)KEHUS €€ 4acTHUI]

23.11.2023

55

O06001IeHne U cUcTEMaTU3aLMs 3HAHUI 110
teme "OcHoBel MKT"

24.11.2023

56

KonTtponsHas padota o reme "OCHOBBI
MKT"

27.11.2023

57

TepmoanHamuueckas cuctemMa. 3aJlaHue
BHEIIHUX ycioBul jyist T/l cuctemsl.
Breminue 1 BHyTpeHHUE TapamMeTpBbl.
ITapameTpsl T]] cucteMbl Kak cCpeHUAE
3HAUYEHMS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

28.11.2023

58

HyneBoe Hauano TepMoIuHaMUKH.
CamonpousBosibHas penakcanus T/]
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO

29.11.2023

59

Mogenp naeaabHOIO Ta3a B TCPMOJANHAMUKE.
YcnoBus MPUMCHUMOCTU 3TOM MO

30.11.2023




60

Ypasuenue MeHneneena-Kianelpona u
BBIpAXKEHUE I BHYTPEHHEN SHEPrUun

01.12.2023

61

BeIpaxkenue 11 BHyTpEHHEN SJHEPrUn
OJIHOATOMHOTO HJICAJIBHOIO Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

04.12.2023

62

DneMeHTapHas paboTa B TEPMOJMHAMUKE.
Brraucnenue paboThl o rpaduky mnpouecca
Ha pV-auarpamme

05.12.2023

63

Tennonepenada kak croco0 W3MEHEHUS
BHyTpeHHell sHepruu T]] cucremsl 6e3
COBEPIICHHS padOTHI

06.12.2023

64

KonBekmusi, TermmonpoBoIHOCTD, H3TYICHUE

07.12.2023

65

KommuectBo Temiorsl. TemnoéMKoOCTh Teaa.
VY aenbHas ¥ MOJIIpHAS TETIIOEMKOCTH
BeIlleCTBA. Y IeJbHAas TEIJIOTa CTOPAHUS
TOILIMBA

08.12.2023

66

Pacuér xommyecTBa TEIUIOTHI IIpu
TCILIOIICPCaaucC

11.12.2023

67

[Tonsarue 06 annabaTHOM Tporiecce. IlepBrrit
3aKOH TE€PMOJIMHAMUKHI

12.12.2023

68

KonudecTBo TemnoTel u paboTa Kak MepbI
U3MeHeHus BHyTpeHHel snepruun T /1
CHUCTEMBI

13.12.2023

69

Bropoii 3ak0H TEpMOAMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTtumMocTh NPUPOIHBIX MPOLIECCOB

14.12.2023




70

[TpuHIMIIBI AEACTBUS TEIJIOBBIX MAIUH.
KIT

15.12.2023

71

MaxkcumanibHoe 3HaueHue KIT. Hukn
Kapuo

18.12.2023

72

Pemenue 3amau

19.12.2023

73

DKOIOTUYECKHE ACIIEKTEI HUCITOJIL30BaHUS
TEIUIOBBIX JIBUTaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl

20.12.2023

74

Pemenne 3amau

21.12.2023

75

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHUI 110
teme "Tepmonnnamuka. TermoBbie
MaIIuger"

22.12.2023

76

KonTtponsHas paboTa o reme
"Tepmoannamuka. TernaoBbie MalIUHbB"

25.12.2023

77

[TapooOpazoBaHue U KOHICHCAITHS.
Hcnapenue u kunenue. Y qenpHas TeIUioTa
napooOpa3oBaHUs

26.12.2023

78

Hacermennsie u HCHACBIIICHHBIC ITapbI.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH U
AaBJICHUA HACBIICHHOTI'O I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT 00BéMa
HaACbIIICHHOI'O I1apa. 3aBHCHUMOCTH
TEMIICPATYpPhI KUIICHHUA OT JaBJICHU B
KHUAKOCTHU

27.12.2023

79

BrnaxHocTh Bo3yxa. AOCONMOTHAS U
OTHOCHTEIIbHAS BIAKHOCTh

28.12.2023




29.12.2023

80 Pemenue 3amau

Teépnoe Teno. Kpucramnmueckue u 09.01.2024
81 amop(dHbIe Terma. AHU30TPOIHUS CBOMCTB

KpUCTAJIIIOB
82 [lnaBnenue u KpucTamuM3anus. Y aenbHas 10.01.2024

TeruioTa miasiaeHus. Cyonumanus

Hedbopmaruu TBEpAOTO Tena. PacTskenue u 11.01.2024
83 cxkarue. Casur. Moayns FOnra. TIpenen

yrapyrux nedopmaruii

TennoBoe pacuMpeHne KUIKOCTEH U 12.01.2024
84 TBEPJBIX TEJN. AHTAPMOHU3M TETIJIOBBIX

KoJIeOaHUH YacTHI] BEIIECTBA
85 [IpeobpazoBanue 3HEprUU B (Ha30BBIX 15.01.2024

rnepexoax
86 VYpaBHeHUE TEIJIOBOro OanaHca 16.01.2024
87 Pemtenue 3amay 17.01.2024

[ToBepxHocTHOE HaTshkeHue. KanuspHbie 18.01.2024
88 siBieHUs. J[aBieHue 1o UCKpUBIEHHON

MMOBEPXHOCTHIO XUAKOCTH. Popmyna

Jlamnaca

O00011IeHHE U cCUCTEMATH3AIMS 3HAHUH 110 19.01.2024
89 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.

®da30BbIe NTEPEXObI"
90 KonTponpHast paboTa o Teme "ArperarHsie 22.01.2024

cocTosHHU: BeniecTtBa. Ma3oBbie nepexom,l”




91

OnexTpusanus Tea U €€ IposBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Bunia
AIIeKTpUYECKHX 3apsaoB. [IpoBoaHUKH,
JMRJIEKTPUKH | TTOJTYITPOBOHUKA

23.01.2024

92

DneMEeHTapHBIN ANEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia

24.01.2024

93

B3anmonerictre 3apsioB. TodyeuHsle
3apsabl. 3akoH Kynona

25.01.2024

94

Pemenne 3amau

26.01.2024

95

DnekTpuyeckoe noJie. Ero aeiicterue Ha
ANEKTPUIECKHUE 3aPSIbI

29.01.2024

96

Hanpsok€HHOCTB AMEKTPUYECKOTO TOJIS.
[TpoGubIii 3aps. JInHUM HAPSDKEHHOCTH
anekTpudeckoro nois. OIHopoaHOE
ANEKTPUYECKOE MOJIe

30.01.2024

97

HOTCHHI/IEUII)HOCTI) SJICKTPOCTATHUYCCKOI'O
noisa. PasHOCTh NOTEHIIMATIOB 1 HaIIpsHKCHUEC

31.01.2024

98

HOTGHHI/IaJ'IBHaﬂ OHCPIruAg 3aps/ia B
OJICKTPOCTATUYCCKOM IIOJIC. HOTGHHI/IEU'I
QJICKTPOCTATHUYCCKOI'O I10JIA

01.02.2024

99

CBs3b HaHpH)KéHHOCTI/I II0JIA U1 PA3HOCTH
INOTCHIHAJIOB JIA 3JICKTPOCTATUYCCKOI'O
I10JI1

02.02.2024

100

[IpuHIMIT CynEpnO3ULIMU ANEKTPUUECKUX
nojen

05.02.2024

101

Pemenue 3amau

06.02.2024




ITone Toueynoro 3apsaa. [lone paBHOMEpHO

07.02.2024

102 .
3apsKEHHON cepsl
[Tone paBHOMEPHO 3apsKEHHOTO TI0 00BEMY 08.02.2024
103 mrapa. [losie paBHOMEpHO 3apsHKEHHOM
OECKOHEYHOM IIIOCKOCTH
104 [TpoBOIHUMKH B 3JIEKTPOCTATUYECKOM TIOJIE. 09.02.2024
Ycnosue paBHOBeECHUS 3aps10B
105 JVpneKkTpuKy U NOJIyIPOBOAHUKH B 12.02.2024
ANEKTPOCTATUUECKOM T10JIE
Konpaencarop. D1eKTpoEMKOCTD 13.02.2024
106 KOHJICHCATOpa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJIEHCAaTOopa
107 [TapannensHOE COETMHEHHE KOHIEHCATOPOB 14.02.2024
108 TlocnenoBaTenpbHOE COETMHEHUE 15.02.2024
KOH/JIEHCAaTOPOB
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa 16.02.2024
110 Pemtenue 3amay 19.02.2024
111 JIBr>keHue 3apsiKEHHOW YaCTUIIbI B 20.02.2024
OJIHOPOJIHOM 3JIEKTPUUYECKOM I0JIe
112 Pemtenue 3amay 21.02.2024
113 O00011IeHHE U cCUCTEMATH3AIMS 3HAHUH 110 22.02.2024
Teme "OnekTpudeckoe nose"
114 KonTtponsHas pabota o Teme 26.02.2024

"Onexrpuueckoe noie"”




Cuna Toxka. [locTosiHHBIN TOK. Y CIIOBHS 27.02.2024
115 CYyILECTBOBAHUS IIOCTOSHHOIO
AIEKTPUIECKOTO TOKA
116 Wcrounuku Toka. Hanpsoxenue u 9/1C 28.02.2024
117 3akon Oma JuIst yJacTKa L. 29.02.2024
DIEeKTPUYECKOe CONTPOTUBIICHNE
3aBUCUMOCTb CONPOTUBJIEHUS OJTHOPOJIHOTO 01.03.2024
118 MPOBOJIHUKA OT €r0 JIIMHBI U TJIOMIAIHA
TIOTIEPEYHOTO CEUSHUS
119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. 04.03.2024
Pemenue 3amau
120 [TocnenoBarenbHOE, MapaliebHOE, 05.03.2024
CMELIaHHOE COEIMHEHHE TPOBOJIHUKOB
121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX 06.03.2024
nenei. [IpaBuna Kupxroda
122 Pemtenue 3amay 07.03.2024
123 PaboTa anekTpuueckoro Toka. 3akoH 11.03.2024
Hxoyna —Jlenua
124 Pemenue 3amay 12.03.2024
195 MOoOITHOCTB NMEKTPUYECKOTO TOKa. TemnoBas 13.03.2024
MOUIHOCTb, BbIJIEsIEMAsi HA PE3UCTOPE
126 Pemenue 3amau 14.03.2024
127 O/J1C 1 BHyTpeHHEe CONTPOTUBIICHHE 15.03.2024

HCTOYHHKA TOKa




3akon Oma Jyist TOJTHOM (3aMKHYTOM)

18.03.2024

128 .
AIEKTPUUECKOM 1Ienu
129 Pemenue 3amau 19.03.2024
130 MOIIHOCTh HCTOYHUKA TOKA 20.03.2024
131 Kopotkoe 3aMbikanne 21.03.2024
22.03.2024
132 Konpnencarop B 11enu NOCTOSTHHOTO TOKa
133 Pemrenue 3amau 03.04.2024
134 Pemenue 3agau no reme "l[locTosiHHBIN 04.04.2024
AIEKTPUYECKUN TOK"
135 Pewrenne 3agau no reme "IlocTosiHHBIM 05.04.2024
AIEKTPUYECKUN TOK"
136 Pemrenue 3agau o reme "[locTostHHBIN 08.04.2024
AJIEKTPUYECKUN TOK"
137 O06001eHre u cucTeMaTu3alus 3HaHu| 10 09.04.2024
teme "TIoCTOSTHHBIN ANEKTPUUECKUN TOK"
138 KontponbHas padoTa no teme "IlocTossHHBIN 10.04.2024
3JIEKTPUUECKUN TOK"
DneKkTpuyecKas MpoOBOAUMOCTb Pa3IMUHbIX 11.04.2024
139 BEIIECTB. DJIEKTPUUECKUN TOK B METaJIaX.
CBepxXnpoBOIUMOCTh
DNEKTpUUYECKUI TOK B pacTBOpax U 12.04.2024
140 paciuiaBax 3J1eKTpoauToB. 3akoHbl Dapanes

JUI SJICKTPOJIN3a




141

DnekTpuyeckuii Tok B razax. [lmasma

15.04.2024

142

DnekTpuyecKuil TOK B Bakyyme. BakyymHbie
puOOpHI

16.04.2024

143

DNEeKTpUUECKUN TOK B OJIYIPOBOJHUKAX

17.04.2024

144

[TonynpoBoAHUKOBBIE TPUOOPHI

18.04.2024

145

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANPSKEHUS B
L[ENU TTOCTOSTHHOTO TOKA MPY MOMOIIIH
AHAJIOTOBBIX U IIU(POBBIX U3MEPUTENBHBIX
pubopoB" uiu "3HaKOMCTBO ¢ IIUPPOBOIt
naboparopueit no gpusuke. [Iprumepsl
U3MepeHus (PU3NYECKUX BETUUYUH NPU
MIOMOIIY KOMITBIOTEPHBIX JaTYMKOB"

19.04.2024

146

du3nyecKnil MpakTUKyM 1o Teme "N3yuenne
HEPaBHOMEPHOTO JBMKEHHUSI C LEIbIO
OIpeIeICHUsI MTHOBEHHOM cKopocTu"

22.04.2024

147

DuU3NYECKUH TPAKTUKYM 10 TEME
"H3mepenue ycKkopeHus pu
MPSIMOJIMHEIHOM PaBHOYCKOPEHHOM
JIB>KEHUU 110 HAKJIOHHOM TJIOCKOCTH" WIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BpEMEHU MPU PABHOYCKOPEHHOM JBUKEHUH"

23.04.2024

148

Du3NYEeCKUN PAKTUKYM I10 TEME
"M3MepeHne ycKopeHHsi CBOOOHOTO
najgeHus" win "N3yueHue ABuUKEHUA Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

24.04.2024




149

®uznyeckuil NpakTukyM 1o teme "M3ydenue
JIBMDKEHUS TeJa MO OKPY>KHOCTH C
MOCTOSTHHOM 110 MOJYJIIO CKOPOCTBIO" HIIH
"UccnenoBanue 3aBUCUMOCTH MIEpUOIa
oOpamieHnss KOHMYECKOTO MAsiTHUKA OT €T0
napameTpoB"

25.04.2024

150

®u3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHne paBHOJAEMCTBYIOIIEH CUIIBI TPU
JBUKEHUH OpyCKa M0 HaKJIOHHOU
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHU JABMKEHUS Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha 331aHHOE
pacCTOsTHHAE OT €r0 Macchl"

26.04.2024

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHye 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U
pe3nHOBOM 00pa3siie, oT ux aepopmarmn"
uinu "M3yueHne ABUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBHIO, TIEPEKUHYTOH Yepe3
JIErKui OJ10K"

29.04.2024

152

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue ko3P PUIeHTa TPEHUS 10
BEITUYMHE YIIIOBOTO KO PHUIEHTA
3aBucumoctd Frp(N)" nmu "Uccnenopanue
JBUKEHHS OpyCKa M0 HaKIIOHHOW TJIOCKOCTH
C IepeMeHHBIM KOA(h(UITUEHTOM TpeHHs "
win "M3yueHue ABM)KEHUS Tpy3a Ha Baly €
TpeHuem"

30.04.2024




153

DuU3NYEeCKUH IIPAKTUKYM 110 TEME
"HccnenoBanue yciuoBHM paBHOBECHS
TBEPOIO TeJa, UMEIOIIEr0 OCh BpaleHHs "
niu "KoHCcTpynpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOLIETO
TIJTOIIA b OTIOPHI"

02.05.2024

154

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenune umnynbca Teaa o TOpMO3HOMY
nyru" win "V3mepeHue cuibl TSIy,
CKOPOCTH MOJIEJNIN AJIEKTPOMOOMIIS U
MOITHOCTH CHJIbI TSTH" wiK "CpaBHeHHUE
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "HUccnenoBanue coxpaHeHUst
AMIYJbCa NP YIIPYTOM B3aUMOJICUCTBUM"
unu "M3MepeHne KHHETUYEeCKOW SHEPTUr
TeJa 1Mo TOPMO3HOMY IyTH"

03.05.2024

155

du3nyecKui MpakTUKyM 110 Teme "N3yuenue
M30TEPMHUYECKOTO MpoIiiecca
(pekoMeHJ0BaHO UCMOJIb30BaHUE IU(PPOBOI
naboparopun)" win "M3ydeHne n30X0pHOTO
npouecca” win "M3ydyenue nzo06apHoro
npouecca" unu "lIpoBepka ypaBHeHuUs
cocTostHUS"

06.05.2024

156

DU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHON TEIIOEMKOCTH U
"UccnenoBanue mpolecca OCThIBaHUS
BemlectBa" uinn "HccienqoBanue
aanabatHoro npouecca” uian "M3yuenue

07.05.2024




B3aMMOCBSI3U YHEPTUU MEKMOJIEKYISIPHOTO
B3aMMO/ICHCTBUS ¥ TEMIIEPATYPhI KUTICHUS
JKAIKOCTENR"

157

duznyeckuil npakTukym o teme "M3yuenue
3aKOHOMEPHOCTEHN HCTIapeHUs )KUAKOCTENH"
nin "M3Mepenue yaeabHOU TerIoThl
1aBsieHus abpaa" uinu "M3ydyeHre cBONCTB
HachlleHHBIX MapoB" uin "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B nomerienun". Msmepenune
K03 urmenTa moBEepXHOCTHOTO HATSKEHUS

08.05.2024

158

®u3NYeCKUi IPAKTUKYM I10 TEME
"Habmnroienne mpeBparieHust SHEPTuu
3apsKEHHOTO KOHJIEHCATOpa B SHEPTUIO
u3nydeHus ceeroanoa’ wim "M3yyenue
MPOTEKaHUs TOKA B LIETH, COJICpHKALIEH
KoHAeHcaTop" uwiu "Pacnpenenenue
Pa3HOCTH MOTEHITUAJIOB (HAMPSDKEHUS) TIPH
MOCJIEIOBATSIBEHOM COSIMHCHUH
KOHJEHCAaTOpOB"

10.05.2024

159

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CMEIIaHHOTO COEIUHEHUS
pe3uctopoB" wiu "M3Mepenue yneabHoro
COMPOTHBIICHUS IPOBOJIHUKOB'" HIIN
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsHKEHUS ISl JIaMIIbl HaKaJIuBaHUs "

13.05.2024

160

DuU3NYEeCKUN PAKTUKYM I10 TEME
"Habmronenue anektponusa’ min
"U3mepenue 3apsaa 0JHOBAJIEHTHOTO MOHA"

14.05.2024




m "VcciienoBanue 3aBUCUMOCTHU
CONIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl" uin "CHATHE BOJIBT-
aMIIepHON XapaKTEepUCTUKU Tuoaa"

161

PesepBubiit ypok. O60011eHNE 1
CUCTEeMAaTH3aI¥sl 3HAHWA 110 TeMe
"KunemaTtuka"

15.05.2024

162

PesepBubIit ypok. O60011eHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"Ilnnamuka"

15.05.2024

163

Peseprubrit ypok. O6001eHNE 1
cucTeMatusanys 3Haguil mo treme "CraThka
TBEpAOTO Tema"

16.05.2024

164

Peseprubiit ypok. O6001IeHNE 1
cUcTeMAaTu3alus 3HaHui 1o TeMe "3aKOHEI
COXpaHEHUA B MeXaHUKe"

17.05.2024

165

PeseprubIit ypok. O6001eHNE 1
cucTeMatu3anys 3Hadui mo treMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUYECKOM Teopun"

20.05.2024

166

PeseprubIit ypok. O6001IeHNE 1
CHCTEMATHU3aIUs 3HAHUH 10 TEME
"Tepmoannamuka. TernaoBble MalliuHb"

21.05.2024

167

PesepBuslit ypok. O600mIeHE U
CHCTEMAaTHU3alMs 3HaHHUH 110 TeEMe
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBble epexoab”

22.05.2024

168

PesepBHriit ypok. O6001IeHE U
cUCTeMaTH3aIlHs 3HAHUH 110 TEME

23.05.2024




"DnexTpuueckoe mnoje"

PesepBHelit ypok. O600IICHNE 1
169 CUCTEMAaTH3aI¥sl 3HAHWA 110 TeMe
"IloCTOSIHHBIN 37eKTpUYECKU TOK"

24.05.2024

PesepBubiit ypok. O60011eHNE 1
170 cucreMarn3aiis 3Hanuii mo reme "Toku B

pasnuyHbIX cpenax”

27.05.2024

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170

16




11 KVIACC

KonuuyectBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IIpakTHyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
B3aumoielicTBrE TIOCTOSTHHBIX MarHUTOB U
1 IIPOBOJTHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnore3a Ammepa
Bekrop marautHON mHAYKIMK. [TpruHImn
2 CYNEPHO3UIIMYA MATHUTHBIX TToJIeH. JInnnun 1
MarHUTHON MHIYKITUU
3 MaruauTtHoe 1noJjie NPpoBOJHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb 1
Pemtenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HampaBiieHUE U MOYJIb.
7 JIBIKEeHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pewtenue 3amay 1
Pabota cunbl Jlopenna 1
10 Pemenue 3amau 1
1 MarsuTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTHKy, Mapa- U JuaMarHeTHKU
12 OcHOBHBIE CBOWCTBA (peppOMarHEeTUKOB. 1




[Tpumenenue heppoMarHeTHKOB

13 Pemenne 3agau o reme "MarautHoe noJie"

14 Pemenne 3amag o reme "MaraurtHoe nose"

15 SIBneHue ANEeKTPOMArHUTHON MHIYKIIUH.
[ToTok BeKTOpa MarHUTHOM MHIYKLIMHA

16 OC unayKIMu

17 3aKOH AMEKTPOMATHUTHON UHIYKIIUH
®dapanes

18 Buxpeoe anektpuueckoe nosie. Toku @yko

19 OJIC MHAYKIMY B IBUOKYIIAXCA
MIPOBOTHUKAX

20 Pemenne 3amau

21 [IpaBuso Jlenma

99 NuayktuBHOCTH. KaTylika MHIYKTUBHOCTH
B 1[ENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOMWHTYKITUH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pemtenue 3amay

26 O0001Ienre U cucTeMaTH3aIis 3HAHUH 110
Teme "DNeKTpoIuHaMuKa"

97 KonTponsHas pabota o Teme
"OnexTpoauHamuka'

08 Konebarenruas cuctema. CBOOOJHBIE

KoJIeOaHMUSI. FapMOHI/I‘-IeCKI/Ie KoJIeOaHHS




Kunemarnueckoe 1 1TMHAMHUYECKOE

29
OIMCaHue KOJieOaTeIbHbIX JBHKCHUM
DHepreTudeckoe onucanue. BeiBos

30 JTUHAMUYECKOTO OMMCAHUS TAPMOHUYECKHUX
KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMAaTHYECKOTO OTTMCAHUS

31 Ammunryna u ¢asa konedanui
[lepuon u yactora kosiebanuii. [lepron
MaJbIX CBOOOIHBIX KOJICOaHMIt

32 MaTeMaTH4ecKkoro mastHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasITHHKa

33 3aryxaroue kojaeOaHnus. BeiHyX1eHHbIE
koJieOanus. Pe3onanc

34 ABTOKOJI€0aHHUSA

35 Pemtenue 3amay

36 Ypok-koHpepenus "MexaHnuecKue
KoJiIeOaHUsI B MY3bIKaJIbHBIX HHCTpYMEHTaX"

37 O0o001mIeHNEe B CHCTEMAaTH3alKs 3HAHUH 110
teme "MexaHudeckue KoacoOanus"

38 DNIEeKTpOMAarHUTHBIE KOJICOaHUsI.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYAbI

39 3apsia KOHJIEHCATOpa C aMITUTYAON CHITBI
TOKa B K0JIeOATETLHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B UJICATTbHOM

KoJIe0aTeIbHOM KOHTYpPC




3aTyxarlne MEKTPOMarHuTHbIE

41 KoJneOaHus. BeiHyXIeHHBIC
AJIEKTPOMArHUTHBIC KOJICOaHUs

42 [TepemenHsblii TOK. Pe3ucTop u KOHAEHCATOP
B IIETIA IEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B TIETTH
MEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUUYECKO Lenu
MIEPEMEHHOTO TOKa
MoniHOCTh NEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICMCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA W HAIIPSDKEHUS

46 Pe3onanc B anekTpuveckoi memnu

47 Pemtenue 3amay
WneansHbIif Tpancopmarop.

48 [TpousBoicTBO, MIEpenaya U NOTpeOICHHE
ANIEKTPUYECKOM SHEPTrun
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpos3neprun. KynbTypa ncnosib3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DJNeKTpOMarHuTHbIe KojieOaHus"

53 MexaHn4yecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH




55

3ByK. XapaKTEpUCTUKH 3ByKa

Wudpassyk u ynbrpassyk. LllymoBoe

% 3arpsi3HEHUE OKPYKaIOLIEH cpeibl

o7 Pewrenne 3anau

58 DNeKTpOMarHUTHBIC BOJHBI. M3mydeHne
AIIEKTPOMArHUTHBIX BOJIH

59 DHeprus 3J1eKTPOMarHUTHBIX BOJIH.
CBo¥iCTBa AIIEKTPOMArHUTHBIX BOJTH
[Ikamna >eKTpOMarHuTHBIX BOJIH.

60 [TpuMeHeHwe AIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIIMTIBI PAHOCBS3U U TEICBHICHHUS.

61 Pannonokamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKalolel cpe/ibl

62 Kontponsnas padota o teme "Konebanus
Y BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64 Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHHsI CBETa

65 Otpaxenue ceta. [110ckoe 3epkaino.
Cdepuueckoe 3epkaio
[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHTEJIbHBIN MOKa3aTesb MPEeIOMIICHHUS.

66 [lonHOE BHYTpEHHEE OTPaXKEHUE.

Hpel[eHLHLIﬁ YroJ noJIHOro BHYTPECHHET O
OTPAKCHUSA




Pemenne 3aa4 Ha IPUMCHCHHEC 3aKOHOB

o7 OTPAXKEHHUS U MPEJIOMIICHUS CBETA

68 Xon myder B mpusMe. Jlucnepceus cera.
CrnoxHblii cocTaB 6enoro ceera. Lpet

69 JInn3el. DOKYCHOE PACCTOSIHUE U
OTNITHYECKAs CUJIa JIMH3BI

70 [TocTpoenue n3o0paxeHuil B IMH3aX U UX
cucTtemax. YBEJIUYEHUE JIMH3bI
Pemenue 3agau Ha mocTpoeHue

71 n300pakeHUH, TOTy4aEMbIX C TIOMOIIHIO
JIUH3

72 ['ma3 xak ontuyeckas cucrema

73 Pemenue 3agau. [Ipenensr npuMeHMMOCTH
reOMETPUYECKON OTITUKHI

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Jucniepcus cBera

76 Hurepdepennus creta

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaO0JI0/ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne naTepdepeHIUN

80 Judpakuus cBeTa

81 JudpakuronHas pemeéTka. Y cloBue
HaOIIOICHUS TJIABHBIX MAKCHMYMOB

82 Pemenue 3amau

83 ITonepeyHOCTH CBETOBBIX BOJIH.




[Tonspusanusa ceera

84 Pemenue 3amau 1

85 CBeToBbI€ SIBJIEHUS B IPUPO/IE 1

86 O0600menre u cucTeMaTu3aus 3HaHUN 110 1
teme "OnTuka"

87 Kontponbhas padota no teme «OnTuka» 1
I'paHUIBI MPUMEHIUMOCTH KJTACCHICCKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U 1
TIPUHIIAITT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHOM TEOPUU 1
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.
[IpeoGpazoBanus Jlopenna. Yciaopue

90 NpUIMHHOCTH. OTHOCHUTEIHLHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BPEMEHU U
COKpAII[EHUE JITTUHBI

o1 DHeprus U UMIYJbC PEISITUBUCTCKOM 1
YaCTUILIbI

92 CBs13b Macchl € SJHEPrHeH U UMITYJILCOM 1
PENATUBUCTCKON YaCTULIbI. DHEPTUsl MOKOS

93 PaBHOBECHOE TeIIOBOE U3ITyUYECHUE 1

94 3akoH cMelrennsa Buna 1

95 I'unote3a M. IInanka o kBantax. ®OTOHBI 1

96 DHeprus ¥ UMIyJIbC GOTOHA 1

97 ®otosdpdext. OnpiTol A. I'. Cronerosa. 1
3akonbl poTtorddexTa

98 YpaBHenue DitHmTeitHa 1715 PoTodIPdeKTa. 1




"Kpacnas rpanuma" ¢potosddexra

99 Jasnenue cera. OnbiTel [1. H. JIeOeneBa

100 BoJsiHOBBIE CBOIICTBA YaCTHII
Bounnsl e bpoiins. JlnmuHa BOJIHBL 1€

101 Bpoiins u pazmeps! 0671acTH JOKAIU3aAUN
JBHOKYIIEHCS] YaCTHUIbI

102 KopnyckynspHo-BOITHOBON Ayalin3m

103 Judpakuus >1eKTPOHOB Ha KpUCTALIaxX
Crienn¢urka u3mMepeHuit B MUKPOMUDPE.

104 COOTHOIIEHHS HEOTTPEAEIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenne pacu€THbIX 3ama4
KontponbHas padoTa mo temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJTHOBOI
Jyanu3m"

108 OnBITHI MO UCCIIEAOBAHUIO CTPOCHHUS aTOMA.
[Inanerapnas monens aroma Pesepdopna

109 [Tocrynater bopa

110 Buner ciektpoB. CiekTp ypoBHEH dHEPrUn
aToMa BOAOpoIa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITy4CHHE
cBeTa

112 Jlazep
Hyknonnas monens siapa ['eiizenGepra-

113 WBaHeHKO. 3apsg 1 MacCOBOE YHCIIO Apa.

N3otonsl. PagnoakTuBHOCTE




114

3aKoH paguoaKkTUBHOIO pacnaja. CBoiicTBa
WOHHU3UPYIOLIEr0 U3JlydeHus. Biausaue
PaAOAaKTUBHOCTHU HA )KUBBIC OPraHU3MBbI.
Jo3unmerpus

115

DHeprusi CBA3U HYKJIOHOB B szipe. SnepHbie
cwibl. Jledext maccel sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoOremsr
YIPABISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHUS SIICPHOI
SHEPreTUKHU

116

MeTop! perucTpalvy 1 UCCIeI0BaHUS
aJIeMEHTapHBIX YacTull. DyH/TaMEeHTAIbHbBIC
B3aMMOJENCTBHS. baproHbl, ME30HBI 1
nentonsl. [Ipencrasnenue o CrangapTHOM
Moenu. KBapk-TitooHHas MOJIEb aIpOHOB

117

®wu3zuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepust U TEMHAs
sHeprus. EnnHCcTBO (hU3nyeckoit KapTUHBI
MHpa

118

OTansl Pa3BUTHA aCTPOHOMMUU. 3HaueHHe
ACTPOHOMUH

119

[IpuMeHHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHCHUS TPUPOBI KOCMHYECKHX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HCCIEIOBAaHUN

120

COBpeMeHHHC OIITHUYCCKHUEC TCIICCKOIIbI,
PaaruOTCIICCKOIIHI, BHeaTMOC(bepHaH
ACTPOHOMMUA




121

Bun 3Bé3nn0ro Heba. Co3pes3nus, spkue
3Bé3l[BI, IIJTaHEThI, ©X BUAUMOC IBUKCHUC

122

Coueynas cucrema. Comaite. CoitHeuHast
AKTHUBHOCTD. I/ICTO‘IHI/IK I-)HepFI/II/I COJ'IHLI& nu
3BE3]

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU.
Jnarpamma "cnekTpanbHbIA KJIacc —
CBETUMOCTD"

124

3BG3)II)I TJIaBHOM ITOCIICA0BATCIIbHOCTH

125

Bnyrpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEJICTaBICHUS O IPOUCXOXKICHUU U
sBosmonu CosHIIa U 3BE3/. DTarlbl )KU3HU
3BE3]

126

Muneunsiii [Iyte — Hama [Manaktrka. Tumbl
rajlakTuk. YEpHbIe IBIPBI B Apax ralakTHK

127

Bcenennas. Pacmiupenne Beenennoid. 3akoH
Xaobb6ua. Teopus bonbiioro B3peiBa.
PenukroBoe nznmyveHnue

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

129

Hepeménnpie npoOieMbl acTpPOHOMUU

130

DU3NYECKU IPAKTUKYM I10 TEME
"UccneqoBanrue MarHUTHOI'O IIOJIS
MOCTOSHHBIX MarHUTOB" MJIM
"ccnemoBaHnue CBOMCTB
¢deppomarnerukos" win "HccnenoBanue
JEHCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"




DuU3NYECKUH IIPAKTUKYM 110 TEME
"N3mepenue cuiibl AMnepa" unu "HU3yuenue
131 3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
unu "OnpeneneHue MarHUTHOM UHIYKITUU
Ha OCHOBE U3MepeHUs cuiibl Amnepa”

PuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue siBICHUS

132 AIIEKTPOMArHUTHON MHIYKIWHU" WIIH
"Onpenenenre HHIYKIIMH BUXPEBOTO
MarHuTHOTO noJjs"

®u3N4eCcKuil IPAKTUKYM I10 TEME
133 "UccnenoBanue siBICHUS CAMOUHIYKIIMH"
nin "COopka MOAENHU 3JIEKTPOMAarHUTHOTO

reneparopa"

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U IPY)KUHHOTO
MasTHUKOB"

134

DuU3NYECKUH TPAKTUKYM 10 TEME
135 "[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasTHHUKE"

DuU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMEHHOI0 TOKa 4yepes
MOCJIEIOBATEIBHO COeqUHEHHBIC
KOHJIEHCATOP, KaTyIIKY U pe3UcTop" miun
"UccnenoBanue pabOThl HCTOYHUKOB CBETA

136

B LIENH MEPEMEHHOI0 TOKa"

137 @u3nYeCKUil MPAKTUKYM IO TEME




"N3y4yeHue napameTpoB 3BYKOBOI1 BOJIHBI"

138

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nokaszaTelis MpeioMICHUs
crexna" win "l[lonydyenue n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U JUH3bI"

139

@uU3NYECKUH IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosTHUS OT BEIIeCTBa (Ha MpuMepe
*uakux JuH3)" uim "M3mepenue
(hOKYCHOTO PACCTOSIHUS PACCEHBAIOIIIAX
JnH3"

140

Pu3N4eCcKuil NPAKTUKYM I10 TEME
"Habmronenne nudpakuun, nHTephEepeHInmn
U noJispu3zanuu csera'

141

DU3NYECKUH TPAKTUKYM 10 TEME
"OnpeneneHne UMMYyabCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTHUI[ B MAarHUTHOM
noje)"

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHon [lnanka na
OCHOBe HccienoBanus Gorodpdexra” umm
"HUccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOIMO/ OT HalpsbKeHUs"

143

Du3NYEeCKUN IIPAKTUKYM I10 TEME
"HccnenoBaHue CeKTpa pa3pekeHHOrO
aTOMapHOIo BOJOPOJa U U3MEpEHUE
noctosiHHo# Punbepra"




144

@uU3N4ECKUH IPAKTUKYM 110 TEME
"UccnenoBanue paaroakTUBHOTO (OHA C
WCIIOJIb30BAHUEM JI03UMETpa" WIIH
"N3ydyeHue noruoueHus 6era-4acTull
aIfOMUHUEM"

145

PuU3NYECKU IPAKTUKYM 110 TEME
"Habmntonenus 38€3aH0T0 HEOA
HEBOOPYXEHHBIM TJIa30M C UCIIOJIH30BAHUEM
KOMIBIOTEPHBIX TPHIIOKEHUHN IS
OTIpeIeTICHUS TI0JIOKEHUS HEOECHBIX
00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC
co3pe3ausi CeBEpHOTO MOYIIapHs U SIPKUe
3Bé31p!" Wi "HaOmroneHus B TeIeCKOIl
JlyHbI, UTaHET, TYMAHHOCTEW U 3BE3THBIX
CKOoruieHuin"

146

O06o00meHNe U CHCTEMAaTH3aIlUsl 3HAHUH.
Ponb ¢pusuku u actpoHOMUHM B
YKOHOMMYECKOM, TEXHOJIOTHUSCKOM,
COITMAIBHOM M ATHYECKOM chepax
JEATEIIbHOCTH YCJIOBEKA

147

O00011eHre U cUCTEMATU3ALMS 3HAHUN.
Posb 1 MecTo pH3MKH U aCTPOHOMHH B
COBPEMECHHOU HAYYHON KapTUHE MUPA

148

O06001eHre 1 cucTeMaTu3alus 3HaHuH.
Ponp pusnueckoit Teopun B popMUpOBAaHUT
NpEJCTaBICHUN O (pU3NUECKON KapTHUHE
MUpa, MeCTO (pU3HUECKON KapTUHBI MHUpA B
o0111eM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOLE




O0001IEeHUE U CUCTEMATU3ALUS 3HAHUN 110

149
teMme "Kunematuka"

150 O00011IEHNE ¥ cUCTEMAaTH3AIMs 3HAHUH 110
teMme "Kunematuka"

151 O00011IeHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "JluHamuka"

152 O0001IeHne U cCUCTEMATH3AIINS 3HAHUI 110
teme "Cratuka TBepaoro tena'

153 O0001IeHne 1 cUCTEMATU3AIIMS 3HAHNUI 110
TeMe "3aKOHBI COXpAaHEHHUs B MEXaHUKE"
O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110

154 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOM
Teopun"

O00011IeH1E U CHCTEMATH3ALMsI 3HAHUH 110

155 teme "TepmonnHamuka. TernoBeie
MAaIITuHb"

O000111eHHE U CUCTEMATH3AIMsI 3HAHUH 110

156 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.
®dazoBbIe Iepexoabl"

157 O000111eHHE U CHCTEMATH3AIMsI 3HAHUH 110
TeMe "Dnekrpuyeckoe nosie"

158 O00011IeHNE U cCUCTEMATH3AIMs 3HAHUH 110
teme "TloCTOsTHHBIN AeKTprUUeCcKuil TOK"

159 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
Tteme "ToKHM B pa3InuHbIX cpenax”

160 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110

teMme "MaruutHoe noJe"




161

PesepBHeiit ypok. O600IeHNE 1
cHCTEMAaTHU3aLMsI 3HAHHUH 110 TEME
"DJeKTpOMarHuTHAs UHIYKIUs"

162

PesepBubiit ypok. O60011eHNE 1
CHCTEMATH3ALMS 3HAHUI [0 TEME
"Mexanndeckue xoaeoanus"

163

PesepBubIit ypok. O60011eHNE U
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"JeKTpOMarHuTHbIE KosieOaHus"

164

PesepBHbiit ypok. O60011eHNE U
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"MexaHn4eCcKHEe U dJIEKTPOMAarHUTHbBIE
BOJIHBI"

165

Peseprubiit ypok. O6001IeHNE 1
cucreMarusanys 3Hagui mo reme "Ontuka"

166

Peseprubrit ypok. O6001IeHNE 1

cucTeMatu3anys 3Hagui mo reMe "OCHOBEI
CTO"

167

PeszepBubIit ypok. O6001IeHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopryckynsipHO-BOJIHOBOM 1yanu3m"

168

PesepBusiit ypok. O600mIeHE U
cucTeMartu3aius 3HaHui no reme "dusnka
atoma"

169

PezepBHblit ypok. O0oO1IEHNE U
cHCTeMaTH3alus 3HaHui 1o Teme "dusnka
aTOMHOTO 5Ipa U 3JIeMEHTapHBIX YacTHIl"

170

PesepBHriit ypok. O6001IeHNE U




cHCcTeMaTH3alKs 3HaHUH 110 TeMe
"OneMeHThI acTpoPu3nKu"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170

16







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

» Gusuka. MonekynsipHas ¢usuka. Tepmogunamuka, 10 knace/ Msikumes I'.4.,
CunsikoB A.3., OO0I11E€CTBO ¢ OrPAaHUYEHHON OTBETCTBEHHOCTHIO «[PODA;
AxunonepHoe obuiectBo «M3narensctBo «IIpocBenienue

» ®usuka. Mexanunka, 10 knacc/ Maxkumies I'.51., CunsakoB A.3., O0111eCTBO ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «[PODA»; AKuinoHEpHOE 00111€CTBO
«3narenscTBo «IIpocBemienne»

» dusuka, 11 kinacce/ Kacesinos B.A., O01iecTBO ¢ orpaHuYeHHOMN
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3matenbeTBO
«ITpocsemienue»

» duszuka. Ontuka. KBantoBas ¢gusnka, 11 kinacc/ Msakumes I'.5., CunsikoB A.3.,
OO611ecTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCThIO «J[PODAY; AkiimoHnepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» duszuka. Dnekrpoaunamuka, 10-11 xkmaccsl/ Msikumes I7.4., Cunskos A.3.,
OO611ecTBO € OTpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»; AKnimoHepHOE

obmectBo «M3marensctBO «IIpocBemnienue

METOINYECKHUE MATEPUAJIBI IS YUUTEJIA



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






