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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/eiioB
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 OOy4YeHHusi, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

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

B nporpamme mno Qusuke omnpenenstoTcs IUTAaHUPYEMBIE pPe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJibTaTaM OOY4YarolIMXCs, OCBOMBIINX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS 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 M0 T0JIaM 00yUYCHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

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

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



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

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

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

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

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

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

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

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



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

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

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

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

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

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



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

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

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

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

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

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

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIESITeNbHOCTH, CBSI3aHHBIX C (U3UKOM, MOArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

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,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYI  (usuky,
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 pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

HOHMMaHUE (PU3NYECKMX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHMS] JOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

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



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHus yudeOHoro mpeamera «®dusmka» Ha YpPOBHE CpeOHETO O0IIero
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 knacce — 170 yacoB (5 4yacoB B HEJEIO),
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 OMBITOB C YYETOM WHAWBHIYaTbHBIX
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.

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

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE 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 ¢ LU(ppoBoil naboparopueit nmo duszuke. [Ipumepsl u3zMepeHus
(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 CI0KeHHe 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€HUUAIBHOE) U IMOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nBmkeHUs Tena, OpPOIIEHHOrO TMOJ YIJIOM 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 CUCTEMAX OTCYETA.

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 BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

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

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

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

Tema 2. /lunamuxa.



IlepBeiit 3akoH HprotoHa. MHepumanbHble cuctemsl otcy€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIIBHBIX TOYEK.

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

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

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

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

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIMAIbHBIX CHCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

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

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

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



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

N3ydeHnne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

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

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teyna. MOMEHT CHJIbl OTHOCUTENIBHO OCH BpaiieHus. [lnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEINIBHBIM KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpyrnpoBanue KpOHIITEHHOB U PACUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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

NMmynbe cuilbl 1 U3BMEHEHHUE UMITYJIbCa Tela.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

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

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeICcTaBlIeHnEe PAOOTHI CHIIBI.

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 IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

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

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

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

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomul, npaKkmuKym.

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 IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEA M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



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

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

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

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

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOU TEOPUH UCATHHOTO rasa).

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

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nuccnegoBaHue U30MpoOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeHME 1 BHyTpeHHHE napamerpsol. [lapameTpsr
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



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

Mopens wnaeampHOro ra3a B TEPMOJMHAMMKE — 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 u HECTaATUYECKUE TIPOLIECCHI.

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

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

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

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

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

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

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

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

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NW3ENbHBIH M KapOIOpAaTOpHbIM JBUTaTeiH, MapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquabdaTnyecKoM pacIliipeHu .

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue u kuneHue. YJelnbHas
TEIUI0Ta NapooOpa3oBaHUs.

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

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

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

Hedopmaruu tBEpHoro tena. Pactsokenue u cxatue. Cupur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIUpeHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

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

TexHuueckue yCTpPOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  KUJIKUE
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.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

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 FOHra.

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. [IpoBOAHUKH, MAMDIIEKTPUKA U  IOJYHIPOBOJIHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

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

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

HanpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubeiii  3apsan.  Jluaum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojs. CBA3b HANPSKEHHOCTH TMOJS 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. Ilose paBHOMEpPHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOJHOM BJIEKTPUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MMEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

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 (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

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

3akon Oma [ yyacTKa IeTH.

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

[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



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

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

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKAa. 3akoH Owma mis
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

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 3aBUCUMOCTH CHJIBI TOKA OT COTIPOTUBIICHHS TIPU MTOCTOSTHHOM
HaIPSKEHHUU.

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

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJKOCAMHU MCTOYHHKA 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.

HccnenoBanne pazHOCTH MOTEHLUHMAIOB MEXAY MOJIOCAMH MCTOYHHMKA 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 METAIJIOB. 3aBUCUMOCTbh COINPOTUBICHUS METAJJIOB 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 DJIEKTPOJIMTAX. DJIEKTPOJIUTUYECKAS AUCCOLMALUSA.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: TIa30paspsiIHbIe
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[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 snektpoiusa.

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 U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYMKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nYecKuX BEIWYMH, MPOBEpKa MNPEIJIOKEHHBIX THUIOTe3 (BbIOOp M3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBI3E€H C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

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



TEOopus, HAONIOJCHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHUE,
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 TPUTOHOMETPUUYECKOE 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,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUJIOBOW» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILleCTBA, MOJSpHAas Macca, IMOJy4eHHEe HAHOMAaTepuajaoB, 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 JABUKEHUN C UCIOJIb30BAHHUEM MEXAHH3MOB,
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, napoBas TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbl, TOJIYTIPOBOJHUKOBBIE MPUOOPHI, ralbBaHUKA.

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 MPOBOJHUKA, 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, rapa- U JHaMarHEeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

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

Kaptuna  nuHMII  WHAYKIMM ~ MArHUTHOTO  MOJs  [OJOCOBOTO 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.

JevictBre cuiibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun JNEUCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISI MOCTOSIHHBIX MarHUTOB.

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 uHOYKYuUsL.

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. KaTylmika MHAYKTMBHOCTM B LENM IOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
[1€4b, COJIEHOU/I, 3aIUTa OT JIEKTPU3ALNUU TEJI IIPU ABMKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJIOMHUHUEBOM (MEIHOM) 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 MAarHUTHOT'O TIOJIS.

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 KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOaHuWM Trpy3a 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 mnepuoaa CBOOOJHBIX KOJEOAHWH HUTAHOTO M IPYKUHHOTO
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 KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANpPSDKEHUS TPU  pasinyHOM (popme
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 mMoTpebiIeHHE
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 KOJIEOaHUN.

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.

VYeTpoicTBO U IpUHLIKIL IeUCTBUS TpaHCchopMartopa.



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 JJWHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHHIE BOJHBI. Y CIOBUS M3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

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

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

[TpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

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

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 MEXaHUIeCKUX 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 MpeaoMiIeHus. [[0CTOSHCTBO 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
coOMparoUIUX U PACCEUBAIOIINX 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 padomul, npaKkmuKym.

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.

[Tonyyenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nntepdepenHnm 1a3epHoro U3ayuyeHus Ha IBYX MIETIIX.

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  OpUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEASATUBUCTCKON 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 UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (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'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0O U a0COJMIOTHO OTpakarollyro 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 n3mepenuit B Mukpomupe. COOTHOIICHHsI HeonpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe HccienoBanus GoTodddexra.

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 nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

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

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

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

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

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.

Mertoasl perucTpalyy U UCCIIEI0BAHUS DIEMEHTAPHBIX 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 puzndeckoit KapTUHBI 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
acTpoHoMuH. [IprMEHUMOCTh 3aKOHOB (U3UKUA Il OOBSICHEHUS MPUPOJbI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH)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 —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM MOCJIEA0BATEILHOCTA. 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. YEpHbBIE IBIPBI B sSApax
rajakTHK.

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

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TIJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

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

Du3YeCKUH 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] NOTPEIIHOCTEN.

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

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(¢u3znueckoi Teopuu, poib GU3NUECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenune kypca ¢usukum yrioyonéaHoro ypoBHs B 11 Kkiacce
OCYHIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (U3MUecKas BEJIMYMHA, 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 TPUTOHOMETPUUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyeckue SIBICHUS B KUBOW NpUPOJE, KojieOaTeslbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

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

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

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJHEYHAsl Oarapesi, CIIyTHUKOBbIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 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 TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOT0O OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKOH  MO3UIMU  OOYYalOMIErocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B  0Opa30BaTEIbHOM
Opra”Hu3anuy;

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEJICHUS;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oymyiiel npodeccuu U pearn30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUIaHBI;

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

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa FKOJIOTHYECKUX MpobIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O MIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JIEATSIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU HX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIIEHUBATH COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATCIBCKUC I[eﬁCTBHH:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



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

BJaJ€Th BHJAMM JEATEIBHOCTH MO IMOJYyYEHHUIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIIBUTATh THUMOTE3y €€ peIICHHs, HaXOJUTh apryMeHThl  JJIs
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

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

CTaBUTh U (POpPMYNIHpPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

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

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

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
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;

co37aBaTh TEKCTHI (PM3UYECKOTO COJCP)KaHWS B PAa3IMYHBIX (popmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOHQIMKTHBIX CHUTyalldd M CMSTr4aTh
KOH(JIUKTBIL;

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

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTATHl COBMECTHOM pabOoTHI;

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

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

OCYLIECTBJIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBbI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmiMpATh paMKH  y4eOHOrO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

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

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(¢U3HUKHM, TOCTOSTHHO TOBBIIIATh CBOW 0OOpPa30BATENbHBIN M KYyJIbTYPHBIN
YPOBEHb.

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



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

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

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

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mpormecce A0CTHKEHUS! JTMYHOCTHBIX PE3YyJbTaTOB OCBOSHHS MPOTPAMMBI IO
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHUSIM U TPOSIBISATh TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYWTHIBATH €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

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

INPEAMETHBIE PE3VJIbTATDI



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

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJjb U MeCTO (PU3MKU B COBPEMEHHOMN HAay4YHON KapTHHE MHUpA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUY MPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCoNIOTHO yhpyras aedgopmarusi, aOCOJIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, TMOHMMAaTh BCEOOIIUI XapakTep (DyHIaMEHTAJIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHSI, (POPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOIO
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 MEXaHUYECKOW SHEPTHH,
yCIOBHUSl pAaBHOBECHs TBEPAOrO Tena), MpPU HTOM HUCIOIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeM TEIUIOBOrO JABMIXKEHUS M KOHIIEHTpPAUHUEH €ero
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHMS HPHEPIHMHM B TEIUIOBBIX MpPOIECCax), MPU ITOM HCIOJIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI DJICKTPOJAMHAMUKH (3aKOH COXpaHECHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, T[OTCHIMalbHAasi »JHEPrusi, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyro jgedopmanud TMPYXKUHBI, KOJUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JIBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTh JIEKTPUUECKOTO MO,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, DJIEKTpUUYECKass EMKOCTh IIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHOW (PU3MYECKON BEJIMYUHEI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOIh30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeHarolmed TpPeOOBAaHUSIM  3aJauH,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbI PEUICHUS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPO Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

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

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

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



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

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

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

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

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

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJib aCTPOHOMHH B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NUIECKO TeOpuu B (POPMUPOBAHUU MPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJICHUM): OJIHOPOJHOE HJIEKTPUYECKOE U  OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIH CBETA;

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



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
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);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
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);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
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;

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

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

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

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
IPOUCXOIAIIMX B 3BE31aX, B 3BE3NHBIX CHCTEMAX, B MEXKIaJaKTHUUECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (PUKCHUPOBATh  pe3ydbTaThl IOJYYEHHOW 3aBUCUMOCTH



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

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHTEIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI,
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IBI TIOJTYUSHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOTO 000PYAOBAHMS;

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

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

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHUA JUISI OOBSICHEHHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

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

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUH J1OCTHUKCHHUM



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

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

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

paboTaTh B TPYIIIE C HCIOJHEHHEM PAa3JIMYHBIX COIUAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IPOSIBJISATh MOTUBAIMIO K Oyayiel mpodecCUOHATbHON eITeIbHOCTU T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | 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
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 Arperartnble cocTosiHus BeniecTBa. da3oBbie 14 1
TIepexo/ibl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUYECKUI TOK 24 1




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




11 KVIACC

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

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

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

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

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

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

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







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue op
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
®usznka — pyHIaMeHTaJIbHas HayKa o
1 1 M3yants §1
npupoe 04.00.2023  BYIHTES
Hayunb1it MeTO/1 MO3HAHUS U METOIbI
2 N 1 H3yuntsb §2
WCCIIeIOBaHUs (PU3MUECKHUX SIBICHUH 06.09.2023 YHHTS §
DKCIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHus npupoapl. Habmonenne u 1 N3yunts §3
PHPOA 8 06.00.2023 YT
IKCIIEPUMEHT B (PH3HKE
4 CriocoObl n3MepeHus: GU3NYECKUX BETUUHH 1 Nzyuuts §4
petis ¢ 07.00.2023 ey
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOrPEITHOCTH U3MEPEHUN PU3UUECKUX 1 N3yuutsb §5
P peit ¢ 07.00.2023 ey
BEJTUYHH
MopenupoBanue B ¢pusuke. Posb u mecto
W3UKU B POPMUPOBAHUU COBPEMEHHOM
6 ¢ 5 bopmup p . 1 Nzyuuts §6
Hay4YHOU KapTUHBI MUPA, B TPAKTUYECKON 11.09.2023
JEeSITEeNbHOCTH JIIOeH
Mexanuueckoe nBmxkeHue. Cucrema
oTcueTa. OTHOCUTENBbHOCTh MEXaHUUYECKOTO
7 1 N3yuuts §7
neuxkenus. [Ipsmas u oOpaTHas 3aga4u 13.09.2023
MEXaHHUKHI
8 Pannyc-BexTop MaTepualbHON TOYKH, €TO 1 N3yunts §8




MPOEKIINH Ha OCU KoopAuHAT. TpaeKkropusl.
[Tepemenienue. Cxopocts. X nmpoekiuu Ha
OCH KOOPJIMHAT

13.09.2023

PaBHOMEpPHOE IPAMOIIMHENHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

14.09.2023

N3yuuts §9

10

CrnosxeHue nepeMelieHnii U CKOPOCTEH.
Pemrenne 3anau

14.09.2023

N3yuuts §10

11

HepaBHoMepHoe nBm:xkeHne. MrHoBeHHast
CKOpocTh. Yckopenue. [Ipamonmueitnoe
ABUXXCHUE C TOCTOSAHHBIM YCKOPCHUEM

18.09.2023

N3yunts §11

12

I'padmyeckoe onucanue NpIMOIUHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

20.09.2023

N3yunts §12

13

CBoboaHoe majieHre. Y CKopeHue
cBOOOHOTO MaeHusI. 3aBUCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

20.09.2023

N3yuuts §13

14

JIBukeHue Tena, OpoIIeHHOTO MO YTIOM K
TOPU3OHTY

21.09.2023

N3yuuts §14

15

KpuBonuneiitnoe npuxenue. [[Brxenue mo
OKPYXHOCTH. YTJIOBas U JUHEHHAas
ckopoctb. [lepuoa u yactoTa.
LenTpocTpemMuTenbHOE U TOJHOE YCKOPEHHE

21.09.2023

N3yuuts §15, §6

16

KonTtponbHas padoTa o teme
"Kuuemartuka"

25.09.2023

N3yuuts §17

17

IlepseIif 3akoH HproToHa. MHEepnaibHble
cucremsl orcuéra. [IpuHumn
OTHOCHUTEIILHOCTH [ 'amuies.

27.09.2023

N3yunts §18, §19




HewnnepuunanpHbie cUCTEMBI OTCYETA

Cuna. PaBHozelicTByroas cuiia. Bropoit

1 nu 20, §21

8 3akoH HeroTona. Macca 27.09.2023 3yaute §20, §
[MpunHIMNI cymeprio3uiuu cuil. Pemenue

1 nu 22,82

o 3a/1a4 Ha IpUMEHEeHne 3aKkoHOB HproToHa 28.09.2023 3yuute §22, 323

Bzanmopericteue Ten. Tpetnii 3akoH

2 14| 24

0 HproTona 28.00.2023 | PYIHTE S

21 Pemenue 3amau 02.10.2023 Nzyuuts §25, §26
3aKOH BCEMHUPHOTO TATOTEHUS.

22 BKBI/IBaJ'I?HTHOCTI) TPaBUTAIMOHHON U 04.10.2023 Nzyauts §27, §28
WHEPTHON MacChl
Cuna TsDKeCTH M YCKOpeHUe CBOOOTHOTO

23 nu 29, §30
NajeHus 04102023 /BYHTE 829, §
JIBukeHre HeOECHBIX Tel U UX

24 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas 05.10.2023 Nzyauts §31, §32
KOCMHUYECKasi CKOpocTh. 3akoHbI Kertepa

25 Bec tema. HeBecoMmocts. Pemmenue 3amay 05.10.2023 N3yauts §33

26 Cuna ynpyroctu. 3akoH ['yka. Bec tena 16.10.2023 N3yuuts §34, §35
Cuna tpenus. [Ipupoaa v BUIBI CUIT TPEHHUS.

27 & u 36, §37
JIBuKeHHe B KUAKOCTHU U raze ¢ y4éToM 18.10.2023 3yauth §36, §
CHJIBI CONTPOTUBIICHUS CPEIbI

)8 AbcomotHo TBepaoe Teno. [loctynatensHoe Vsyauts §51
Y BpallaTeabHOE IBUKEHHUE TBEPJOTO Tesa 18.10.2023
MOMEHT CHJIBI OTHOCUTENEHO OCU

29 nu 52
BpaieHus. [lnedo cuisl 19.10.2023 3YHHTE §




30

CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TsxecT Tena. YcinoBus
paBHOBECHS TBEPJOTO TeJia. Busl
paBHOBECHs

19.10.2023

N3yunts §53

31

Hasnenue. ['mapocrarnyeckoe JaBiCHHE.
Cuna Apxumena

23.10.2023

N3yunts §54

32

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyiu s UieanbHOM
WKHUJKOCTH

25.10.2023

N3yuuts §55

33

KonTponsnas pabora no teme "JIluHamuka.
Cratuka TBepaoro tena"

25.10.2023

HE 3aaHO

34

NMnynbc MmaTepraibHOW TOUYKH, CUCTEMBI
MaTepuaibHbIX TO4eK. LleHTp Macc cucremsl
MaTepHAIBHBIX TOYCK. TeopeMa O IBUKECHUH
LIEHTPa Macc

26.10.2023

N3yunts §38

35

NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCca
Tena. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeakTuBHOE ABMKEHUE

26.10.2023

N3yuuts §39

36

MomeHT HUMITYJIbCa MaTepHaanoﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJISAX

30.10.2023

[ToBTopuTs §38,
8§39

37

PaGora cuibl Ha MaIOM U HA KOHEYHOM
nepemeneHuu. ['padguueckoe
npesicTaBieHne paboThl CUilbl. MOIITHOCTh
CHUITBI

01.11.2023

N3yuuts §40, §41

38

Kunernueckas sneprus. Teopema 00
U3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHAIBLHON TOUKH

01.11.2023

N3yunts §42, §43




39

IloTeHIManpHbBIE U HEIOTEHIUAIBHBIE CUIIBI.
IToreHumanesHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

02.11.2023

N3yuuts §44, §45

40

Tperbsa kocMuyeckasi ckopocTb. CBsI3b
paboTHI HETTOTEHITUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM DHEPTUU
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHU4YECKON YHEPTUU

02.11.2023

Nzyuuts §46, §47

41

OcHOBHOE ypaBHEHHE TUHAMHUKHU
BpaliaTeasLHOro IBKCeHUS. Permenne 3aqaq

06.11.2023

Nzyuuts §48, §49

42

3aKOH COXpaHeHI/ISI MOMCHTA I/IMHYJ’ILC&.
Pemenue 3agau

08.11.2023

N3yunteuts §50

43

KonTtponbHas padoTa o Teme "3aKkoHbI
COXpaHEHUA B MexaHUKe"

08.11.2023

HE 3aJaHO

44

Pa3BuTure npenacraBieHuii o Ipupoie
Ter1oThl. OcHOBHBIE NoJI0KeHUsI MKT.
Juddysus. BpoyHoBckoe nBrKeHNE

09.11.2023

N3yuuts §56

45

Macca u pa3Mepbl MOJIEKYJT (AaTOMOB).
KomnuectsBo BemectBa. IlocTostHHAs
ABoraapo

09.11.2023

N3yuuts §57

46

CTpOCHI/Ie F33006p33HbIX, KUIKHUX U
TBEPAbIX TCII. XapaKTep JBHXKXCHUA U
BSaHMOHeﬁCTBHH qaCTul BCIICCTBa

13.11.2023

N3yuuts §58, §59

47

Ocnosnoe ypaBHenue MKT

15.11.2023

N3yuuts §60, §61

48

Temneparypa. TernoBoe paBHOBeCHE.
[Tkana [enbcus

15.11.2023

N3yunts §62, §63

49

CBs3b a0COJIOTHOM TeMmepaTyphl

W3yunts §64




TEPMOAVMHAMHUYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOHN SHEPrUueH NoCTYyaTeIbHOTIO
TEIJIOBOTO JABMKEHUS €€ YaCTHIL

16.11.2023

50 Pemenwue 3amau 16.11.2023 N3yuuth 865

o1 WneansHelii ra3. ['a30BbIe 3aKOHBI 97 11.2023 N3yuuts §66
VYpaBHenne MeHneneeBa-Kiamnelpona.

2 nu

> Pemrenue 3amau 29.11.2023 3yauts 367
A . IT

53 OcomoTHas Temneparypa. 3akoH [lanpToHa 99.11.2023 OBTOPUTH §67
N3omnporieccsl B uaeanbHOM rase ¢

54 n 68
MOCTOSIHHBIM KOJIMYECTBOM BEIECTBA 30.11.2023 3y4HTE §
I'paduaeckoe npencraBneHne

55 nu 69
M30TIPOIIECCOB: U30TEPMa, H30X0pa, n30bapa 30.11.2023 3YAHTE §
O060011eHre 1 cucTeMaTu3alus 3HaHu| 1o

56 nu 70
Teme "Ocrosbt MKT" 04.12.2023 | 1YITES

57 KontponpHas padota o teme "OCHOBBI e 3aTATo
MKT" 06.12.2023 8
[TapooOpazoBanue 1 KOHJIEHCAIHSI.

58 Hcnapenue u kurnenue. Y aenbHas TEIUIOTa 06.12.2023 N3yunts §1, §2
napooopa3zoBaHus
HaceliieHHbie 1 HEHACHIIICHHBIE Maphl.
KauecTBeHHas 3aBUCUMOCTb IJIOTHOCTH U
JTABJICHUS HACBIIIEHHOTO Mapa OT

59 u 71, §72
TeMIIepaTyphbl, UX HE3aBUCUMOCTb OT 00BbEMa 07.12.2023 syauts §71, §

HACBIIIICHHOT'O I1apa. 3aBUCHMOCTD
TCMIICPATYpPhI KUIICHUA OT JaBJICHUS B




KUIKOCTHU

Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

nu

60 OTHOCHTEJIbHASI BIIAXKHOCTh 07.12.2023 3yaute 373

61 Pemenne 3amau 11.12.2023 Wzyuuts §74
TermmoBoe pacmmpeHne KUIKOCTEN U

62 TBEPABIX Tuen. AHTrapMOHHU3M TETJIOBBIX 13.12.2023 N3yuuts §75
KOJIcOaHWI YaCcTHUIl BEIIECTBA
[IpeoGpa3oBanue sHepruu B (Haz0BbIX

63 IT 75
Iepexomax 13.12.2023 | [1OBTOPHTE 3

64 YpaBHEHHE TEIUIOBOTO OamaHca 14.12.2023 N3yaute §76
[ToBepxHocTHOE HaTshKeHHe. KanuspHbie
ABJICHMS. J{aBlIeHHE MO UCKPUBJIECHHOU

65 I1 76
MMOBEPXHOCTHIO )XUAKOCTH. Dopmyna 14.12.2023 OBTOPHTS §
Jlanmaca
[InaBnenue n kpucramumsanus. Y aenbHas

66 u 77
TerioTa rasieHus. CyonuManus 18.12.2023 3y\uTe §
Trépnoe Teno. Kpucramimyeckue u

67 aMmopdHbIe Tesa. AHU30TPOIIHS CBOMCTB 90.12.2023 N3yuuts §78
KpHUCTAILJIOB
Jedbopmaruu TBEpAOTO Tena. PacTskenue u

68 . .M I IT 78
cxkarue. CnBur oI[)u/Jlb FOnra. Ilpenen 20.12.2023 OBTOPHUTH §
ynpyrux nedopmarmii
O06o01ieHne 1 cucTeMaTu3alus 3HaHu| 1o

69 TeMe "ArperaTHble COCTOSHHUS BEIECTBA HosToputs §77,

P : ‘ 21.12.2023  §78

da30BbIE MTEPEXOIBI

70 KonTponpHast paboTa o Teme "Arperarssle He 3anano




cocTosiHUA BellecTBa. Pa3oBbie EPeXoibl"

21.12.2023

71

TepmoaunaMuyeckas cucreMa. 3alaHue
BHEIIHMUX ycnoBui i T/l cucreMsl.
Bremnue 1 BHyTpeHHUE TapamMeTpsl.
[Tapamerpsr T/] cuctemsl Kak cpeaHue
3HAQ4YEHMS BEJIMYMH, OIIMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

25.12.2023

N3yuuts §79

72

HyneBoe Hauano TepMOIMHAMUKH.
CamonpousBosibHas penakcaius T[]
CHUCTEMBI K TEMJIOBOMY PaBHOBECHUIO

27.12.2023

[ToBTOpUTH §79

73

KommaectBo TenmoTel. TemioéMKOCTE Tema.
VYenpHast 1 MOJISIpHAs TETUIOEMKOCTH
BENIECTBA. Y IeTIbHAS TEIJIOTa CTOPAHUS
TOILJINBA

27.12.2023

N3yunts §80

74

Moaenrs naeanbpbHOTO ra3a B
TepMOJAMHAMUKE. Y CIIOBHUS IPUMEHHUMOCTH
3TON MOJEIIH

28.12.2023

[ToBTOopuTs §80

75

Bripaskenue st BHyTpeHHEH SHEpruu
OJIHOATOMHOTO MJICAJIbHOT'O Ta3a.
KBa3ucraTnueckue u HeCTaTUYECKUE
MIPOLIECCHI

28.12.2023

N3yuuts §81

76

Pemenue 3amau

08.01.2024

[TopeTOpUTH §81

77

VYpaBuenue MenneneeBa-Knamneiipona u
BBIPAJKEHUE JIJIs1 BHYTPEHHEN YHEPTUU

10.01.2024

N3yuuts §82

78

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Brruncnenue paboTsl no rpaduky npouecca
Ha pV-auarpamme

10.01.2024

IToBTOpPHUTH §82




Terutonepenaya Kak criocod W3MEHEHHUsI

79 BHyTpeHHel sueprun Tl cucremsr 6e3 11.01.2024 N3yunts §83
COBepIIEHUS pabOTHI

80 KonBekuusi, TemmonpoBOIHOCTh, H3ITYyICHUE 11.01.2024 [ToBTOpUTH §83
[onsitne 06 aguabaraom nporecce. IlepBoiii

81 nu 84
3aKOH TEPMOIUHAMUKHI 15.01.2024 3y §

82 Pemenne 3amau 17.01.2024 [ToBTOpUTH §84
Pacuér kommdecTBa TEIUIOTHI TIPH

83 nu 85
Teruionepeaaye 17.01.2024 3yHTS §

84 Pemrenue 3amau 18.01.2024 [ToBTOpUTH §85
KonunuecTBo TemnoTel u paboTa Kak MEpbI

85 W3MEHEHUs BHyTpeHHeH snepruun T /1 18.01.2024 N3yuuts §86
CUCTEMBI
BTopoii 3aKkOH TEpMOAMHAMUKY IS

86 PaBHOBECHBIX K HEPABHOBECHBIX ITPOIIECCOB. 99 01.2024 N3yuuts §87
HeobGpaTumocTs IpUpOIHBIX TPOIECCOB
[IpuHIMIBI AeHCTBUS TEIUIOBBIX MAIIIHH.

87 I1 87
KIIJT 24.01.2024 | 11OBTOPHTE
MaxkcumanbHoe 3Hauenue KIIJ. Iukn

88 u 88
KapHo 24.01.2024 BYHTES
DKOJOTUYECKHE aCTIEKThI HCTIOIb30BAHUS

89 TEIJIOBBIX JIBUTaTelICH. TeVHJIOBoe 95 01.2024 [ToBTOpUTH §88
3arpsi3HEHUE OKPYKaIoIIe cpebl
O06o001IeHne u cucTeMaTu3alus 3HaHu| 1o

90 nu 89
teMe "Tepmoannamuka. TerioBbie 25.01.2024 3yHuTe §




MaIuHe"

91

KonTtposnsHas paboTa o teme
"TepmoauHamuka. TernaoBbie MalIUHbI"

29.01.2024

HEC 3a1aHO

92

DneKTpu3ays Tel U e€ IpOosBICHUS.
Dnexktpuyeckuii 3apsia. [[Ba Bunia
MEKTPUIECKUX 3apsaoB. [IpoBogHUKH,
TMDJICKTPUKH U TIOJTYIPOBOIHHKU

31.01.2024

N3yuuts §90

93

DneMeHTapHBIN ANEKTPUUYECKU 3apsi.
3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia

31.01.2024

N3yunts §91

94

B3anmonerictre 3apsioB. ToueuHsle
3apsabl. 3akoH Kymnona

01.02.2024

N3yunts §92

95

Pemenue 3agau

01.02.2024

N3yunts §93

96

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECCKUE 3aPSI/IbI

05.02.2024

N3yuuts §94

97

Hanpsk€HHOCTD 37EKTPUUECKOTo HOJIS.
[TpoOubIii 3apsan. JInHMM HANPSHKEHHOCTH
anekTpudeckoro nojis. OIHopoaHOE
ANIEKTPUYECKOE I0JIe

07.02.2024

N3yuuts §95

98

[Tone Toueuynoro 3apsiaa. [lone paHOMepHO
3apsKEHHOU chepbl

07.02.2024

N3yuuts §96

99

[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY
mapa. [lone paBHOMEPHO 3apsiKEHHOM
0ECKOHEYHOM MI0CKOCTU

08.02.2024

N3yuuts §97

100

HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUUCCKOM IIOJIC.
YcaoBue paBHOBECHS 3apsA10B

08.02.2024

N3yunts §98

101

I[I/IBJ'IGKTpI/IKI/I " IIOJYIIPOBOJHUKU B
QJICKTPOCTATUYCCKOM II0JIC

12.02.2024

IToBTOpPHUTH §98




IloTeHMaIbHOCTD QJICKTPOCTATUYCCKOI'O

102 nu
0 1oJjsi. Pa3HOCTh NOTEHIIMATIOB U HANIPSKEHUE 14.02.2024 3yauts §99
[ToTennmanpHas YHEPTHS 3apsa B
1 ! nu 1
03 ANIEKTpOCTaTHYECKOM moJie. [loTenmman 14.02.2024 3yauthb §100
AIIEKTPOCTATUYECKOTO TOJIS
CBs13b HANPSDKEHHOCTH TIOJISL U PA3HOCTH
104 MOTEHIIUAJIOB JIJISl AJIEKTPOCTATUYECKOTO 15.02.2024 N3yuuts §101
oJIst
[TpuHIMT CyTIepro3UITUH IIEKTPHICSCKIX
e 15.02.2024  /yHTe $102
Konnencarop. DneKkTpo€MKOCTh
106 KOH/IEHCATOpa. DIEKTPOEMKOCTD TIOCKOTO 96.02.2024 Nzyauts §103
KOHJIEHCATOPa
107 [TapannensHOE COETMHEHHE KOHIEHCATOPOB 98.02.2024 [ToBTOpHTH §103
[TocnenoBarensHOE cCOeIMHEHNE
108 I1 103
KOHJICHCATOPOB 28.02.2024 | [OBTOPHTE 3
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa 99.02.2024 N3yuauts §104
110 Pemtenue 3amay 99.02.2024 [ToBTOpUTH §104
111 JIBr>keHue 3apsiKEHHON YaCTUIIbI B [ToBToputs §94,
OJIHOPOJTHOM DJICKTPHYECKOM TIO0JIe 04.03.2024 | 8§95
[ToBTopuTs §96,
112 Pewrenue 3anau 06.03.2024 | §97
113 O06o011eHre U cucTeMaTu3aus 3HaHU| 110 IToBTOpPUTH §98,
TeMe "DnekrTpuyeckoe nose" 06.03.2024 | 899
114 KonTtposneHas paboTa o teme HE 3aJaHo




"DnexTpuueckoe mnojue"

07.03.2024

Cuia toka. [locTtossHHBII TOK. Y CIIOBUSI

115 CYyILECTBOBAHUS IIOCTOSTHHOIO 07.03.2024 N3yuuts §106
IEKTPUIECKOTO TOKA

116 Ucrounuku Toka. Hanpsbxenue u 3/1C 11.03.2024 [ToBTOpUTHL §106
3axon Oma Juid yyacTKa LEenu.

117 nu 1
DNEeKTPUYECKOE CONTPOTUBIICHHUE 13.03.2024 3yauts §107
[TocnenoBarenbHOE, MapaiebHOE,

11 nu 1

8 CMEIIaHHOE COETMHEHHUE MTPOBOTHUKOB 13.03.2024 3yauts §108
3aBUCUMOCTB COIPOTHBIICHHUS OJTHOPOJHOTO

119 MPOBOJTHUKA OT €r0 JIJIMHBI U TUIOIIaan 14.03.2024 [ToBToputs §108
MOTIEPEYHOTO CEUCHHUS
VY aenpHOE COMPOTUBIICHHUE BELIECTBA.

1201 Pemenne samas 14.03.2024  1OETOPUTE §108
Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX

121 nu 109
neneii. Tpasria Kupxroda 18.03.2024 | [BYHTE S

122 Pemtenue 3amay 90.03.2024 [ToBTOpHTH §109
PaboTa anekTpuueckoro Toka. 3akoH

123 I1 109
Jxoyns —Jlenna 20.03.2024 OBTOPHTS §

124 Pemenue 3amau 91.03.2024 [ToBTOpHTH §109
MoIHOCTb 31eKTpUuYecKoro Toka. Temnonas

125 u 110
MOIIHOCTb, BBIJENSIEMAsi HA PE3UCTOPE 21.03.2024 3yanTS §

126 Pemenue 3amau 95.03.2024 [ToBTOpuTs §110

127 O/1C n BHyTpeHHEE CONIPOTUBIIEHHE N3yunts §111




HCTOYHHKA TOKa

27.03.2024

3akon Oma Jyist HOJTHOM (3aMKHYTOM)

12 nu 112
8 AIEKTPUYECKOM 1enHu 27.03.2024 3yt §
IToBTopuTh §111,

129 Pemrenue 3amau 28.03.2024  §112

130 MOIIHOCTh UCTOYHUKA TOKA 98.03.2024 N3yunts §113

131 KopoTkoe 3ambikanune 01.04.2024 [ToBTOpUTH §113

IToBTOpuTs §103,

132 KonneHncarop B 11enu NoCTOSIHHOTO TOKa 03.04.2024  §104

133 Pemenwue 3amau 03.04.2024 [ToBTOpUTEL §106
Pemenue 3agay nmo reMme "IlocToSSHHBIN

134 ANEKTPUIECKUH TOK" 04.04.2024 Hostopurs §107
Pemenue 3agay nmo reme "IlocToSSHHBIN

135 I1 108
ANEKTPUIECKUH TOK" 04.04.2024 OBTOPHT §
Pemrenue 3agay nmo teme "IlocTosIHHBIN

136 I1 109
ANEKTPUIECKUH TOK" 15.04.2024 OBTOPHTS §
OO6o01enre 1 cucTeMaTr3arys 3HaHUH 110

137 teMe "I10CTOSIHHBIN AMEKTPUIEeCKUi TOK" 17.04.2024 Hostoputs $110

138 KontponbHas padota o teme "IlocTossHHBIN He saATo
ANEKTPUYECKUH TOK" 17.04.2024 A

136 BHeKTqugcmﬂ HpOBO,HI/I\I'\/IOCTB pa3IMYHBIX Vsyauts §114,
BEIIECTB. DNEKTPUIECKHUI TOK B METaJIax. 18.04.2024 | §115
CBepXmpoBOJIUMOCTD

140 DNEKTpUUECKUI TOK B MOJIYIPOBOJHUKAX N3yquts 8116

18.04.2024




141 TTonynmpoBoAHUKOBBIE IPHUOOPEI N3yuurs §117
yop pubop 22.04.2024 | TIYHTE
DneKTpuyecKuil TOK B Bakyyme. BakyymHble

142 N3yuurs §118
NPHGOpHI 24.04.2024 | VIYHTE S
DNEKTPUUYECKUIN TOK B pacTBOpax U

143 acIjaBax dJIEKTPOJUTOB. 3akoHbl Papajaes Hzyunuts §119
P P pal 24.04.2024 | VIBYHTE S
JUTSI DTIEKTPOJTH3a

N3yuuts §120
144 JNEeKTPUIECKHi TOK B Tazax. [1ma3zma ’
P 25.04.2024 | §121
®u3N4eCcKUil IPAKTUKYM IO TEME
"N3mepeHue cuiibl TOKa U HAIIPSKEHUS B
IIEMH TIOCTOSTHHOTO TOKA TPY TIOMOTIIH
AHAJIOTOBBIX U IIU(PPOBBIX N3MEPUTEIBLHBIX

145 X 1 1 hp P ’ Wsysuts §122
puOopoB" win "3HAKOMCTBO C U(PPOBOH 25.04.2024
naboparopueit no ¢puszuke. [Ipumepsl
n3MepeHus (PU3MIECKUX BEIIMUUH MTPH
MOMOIIHA KOMITBIOTEPHBIX JaTYUKOB"

N3yuuts paboty
. "U3yueHue
DuU3NIECKUI TPAKTUKYM T10 TEME
" HapaBHOMEPHOTO
N3yueHnne HepaBHOMEPHOTO JABMKEHUS C
146 . IBWKEHUS C [EJIBIO
LIEJIBI0 OIPEACIICHUS] MTHOBEHHOM 29.04.2024
b ompeIeIcHuUs
CKOPOCTH .
MT'HOBEHHOH
ckopoctu"
Ou3nyecKuil MPakTUKyM IO TEME N3yuuts paboTy
"N3mepeHue yCKOpEeHUs IPU «3mepenue

147 MPSMOJIUHEHHOM PaBHOYCKOPEHHOM 02.05.2024 YCKOpPEHUS TIpH
IBHKEHUH 110 HAKJIOHHOH IIOCKOCTH" MIIH R IPSIMOJTUHEITHOM
"HccnenoBanue 3aBUCUMOCTH MTyTH OT PaBHOYCKOPEHHOM




BPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUH"

JBUXCHHUH 110

HaKJIOHHOMN
miockocty"
N3yuuts pabot
Ou3NYEeCKU MPAKTUKYM TI0 TEME YAt p Y
. «13mepenue
N3mepenue yckopeHust cBOOOIHOTO
148 " " YCKOpEHUs
nageHus" win "N3ydeHue ABuxKEHU Tena, 02.05.2024
" CBOOOIHOTO
OpOIIEHHOTIO FOPU30OHTAIBEHO "
MajieHUs
N3yuuts paboTy
®u3NYeCKUil IPAKTUKYM IO TEME «HccnenoBanne
"N3yueHne IBUKEHMS TeJla [0 OKPYKHOCTH 3aBUCUMOCTH
149 C MTOCTOSIHHOM MO MOJIYJIFO CKOPOCTHIO" WITH nepuoja
"HccnemoBanue 3aBUCUMOCTH TIEPHOIA 06.05.2024 | oOpareHus
oOpallleHHs KOHUYECKOr0 MasiTHUKA OT €ro KOHUYECKOTO
rnapameTpoB" MasTHHKA OT €T0
rnapameTpoB"
DU3NYECKUH TPAKTUKYM 10 TEME N3yuuts paboty
"M3mepeHue paBHOICUCTBYIOLIEH CHIIbI PU «3mepenue
JBIKCHUH OpYyCKa 10 HaKJIOHHON PaBHOJCHCTBYIOIIECH
150 mmockoctu" mwim "[IpoBepka rumoTessl o 08.05.0024 | CHIBL1IPH
HE3aBHCHUMOCTHU BPEMEHU ABMKEHUS Opycka R JBUKEHUH OpycKa
110 HAKJIOHHOM TJIOCKOCTH Ha 33aJJaHHOE M0 HAKJIIOHHOMU
paccTositHue OT ero Maccol"” I0CcKoCTH"
Ou3nyecKuil MPakTUKyM 10 TEME N3yuuts paboTy
"HUccnenoBanue 3aBUCUMOCTH CHIT «HUccnenoBanue
TIPYTrOCTH, BOZHUKAIOLIUX B IIPYKUHE U 3aBUCUMOCTH CHUJI
b
151 N
pe3nHOBOM 00pasiie, OT ux aedopManuu 08.05.2024 | ympyroctu,

niIn "HSy“ICHI/Ie JABWKCHUSA CUCTCMBI TCII,
CBA3aHHBIX HUTBIO, HepeKHHYTOﬁ qucpes

BO3HUKAIOIINX B
IpYXUHE U




JIErkuit OJI0K"

PE3HHOBOM
oOpastie, OT ux

nepopmaruun’

PuU3NYEeCKU IPAKTUKYM 110 TEME

"U3mepenne ko3 duiimenTa TpeHus mo

BEJIMYMHE YIII0BOTO KOA(PPUIIMEHTA N3yuuts paboTy

3aBucumoctd Frp(N)" unm "UccnenoBanue «3mepenue
152 .

JBUKEHHS OpYyCKa M0 HAKJIIOHHOW TJIOCKOCTH 13.05.2024 | koaddunuenTa

C IepeMEeHHBIM KO3 (PUIIUEHTOM TpeHUs" TpeHus"

unu "V3ydeHue IBIKEHHS Tpy3a Ha Baly C

TpeHueM"

®u3NYEeCKU IPAKTUKYM I10 TEME

"UccnenoBaHue yCca0BHil paBHOBECHS N3yuuts paboty

TBEPAOTO Teja, UMEIOIIEro OCh BpaiieHus" «Hccaenosanue
153 nu "KoHCTpyrpoBaHUe KPOHIITCHHOB U 15.05.2024 yCIIOBHI

pacuér cun ynpyroctu" wiu "U3yduenue A paBHOBECHS

YCTOMYUBOCTH TBEPAOTO TEa, UMEIOIIETO TBEpAoro tena'"

IJI01[ab OTIOPHI"

DU3NYECKUH TPAKTUKYM 10 TEME

"M3mepeHue nMmysbca Tejia mo TOpMO3HOMY

nytu" uim "M3mepenue Cuiibl TATH,

CKOPOCTH MOJIEIIU AJIEKTPOMOOWIIS U N3yauts paboTy
154 MOUTHOCTH cuJiibl TSru" win "CpaBHeHUE «M3mepenue

W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM 15.05.2024 | wummynbca Tena mo

cuibl" win "HccnenoBanue coXpaHeHUs TOPMO3HOMY ITyTH"

HMITyJIbCa MPU YIIPYyroM B3auMoencTsun"

niu "M3MepeHne KHHETUYECKON SHEPTUN

TENa 10 TOPMO3HOMY ITyTH"
155 ®u3NUEeCKUi IPAKTUKYM IO TEME W3yauts paboTy




"N3y4yeHne U30TepMUUECKOro IIpouecca 16.05.2024 | «M3y4enHue

(peKOMEeHI0BaHO UCTIOIB30BaHUE U (PPOBOIA M30TEPMUYECKOTO

naboparopun)" uiu "M3ydeHrne n30X0pHOTo mporecca"

niporiecca" unu "M3yuenue n3o6apHoOro

nporiecca" unu "lIpoBepka ypaBHeHUs

cocTostHUS"

®uU3NYEeCKU IPAKTUKYM I10 TEME

"N3mepenue yaenpHON TemIoEMKOCTH" UITN

"UccnenoBanue mpoiiecca OCThIBAaHUS N3yuuts paboty
156 BemectBa" unu "Mccnenopanue «13mepenue

aguabatHoro mporecca” unu "M3yuenue 16.05.2024 | ynenvHOM

B3aUMOCBSI3H YJHEPTUU MEKMOIIEKYIISIPHOTO TEMIOEMKOCTH"

B3aUMOJICHCTBUS M TEMITePATyphl KUTICHUS

JKUaKocTen"

DU3NYECKUH TPAKTUKYM 10 TEME

"N3ydyeHne 3aKOHOMEPHOCTEMN UCITapeHUs

skunkocter" nm "M3Mmepenue ynenbHoi Vsmepere

TEIUIOTHI TUIaBJeHUs Jibaa" unu "N3yuenue ABCOTIOTHO
157 CBOWCTB HACHIIIICHHBIX TTApPOB" WIIH 90.05.2024 | BnasmocTH

"M3mepeHne abCOFOTHOM BIaXHOCTH R —

BO3JlyXa M OLIEHKA MacChl MapoB B

nomerienun". Usmepenue kosdduirenrta

MMOBEPXHOCTHOTO HATSKEHUS

Ou3nyecKuil MPakTUKyM 10 TEME N3yuuts paboTy

"HabmtoieHue npeBpalieHus SHepruu «Habmonenue
158 3apsHKEHHOTO KOHIEHCATOPa B SHEPTHIO MIpeBpaIICHUS

n3iny4yeHus ceeroauoa’ wiu "M3ydyenue 22.05.2024 | »sHepruu

MPOTEKaHUsI TOKA B IIEMH, COIepKaleit 3apsKEHHOTO

KoHzeHcarop" uim "Pacnpenenenue KOHJIeHcaTopa"




Pa3HOCTU MOTEHIMAJIOB (HAMPSHKEHUS) IPU
IIOCJIEJOBATEILHOM COEIMHEHUU

KOHJIEHCATOPOB"
PuU3NYEeCKU IPAKTUKYM 110 TEME
" N3yuuts paboTy
HccnemoBanue cMEmanHOTO COSTUHCHUS
" " «3mepenune
pesucropoB" unu "M3mMepeHue yneapHOro
159 ; yIEIbHOTO
COTIPOTHUBIICHUS MPOBOIHUKOB" UITN 22.05.2024
" COTIPOTHBIICHUS
HccnemoBanue 3aBUCUMOCTH CHITBI TOKA OT .
" MIPOBOTHHUKA
HAIPSDKCHUS JTS JIAMITBl HaKaTHBAHHSI
®u3NYeCKUil IPAKTUKYM IO TEME
"Habmnronenune anextponusa" uim
"N3mepenue 3apsiga 0JHOBAJIEHTHOTO HOHA" N3yuuts paboty
160 i "McciienoBaHue 3aBUCIMOCTH 93.05.2024 «Hab6mronenue
COIPOTHUBJIEHHS TEPMOPE3UCTOPA OT R sneKkTposusza”
temnepaTypbl" win "CHITHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU auoaa"
PesepBuEblil ypok. O000IIIEHNE U
161 P M . [ToBToputs §1 —
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
" " 23.05.2024 | 817
Kunemaruka
PesepBubIit ypok. O6001IEHNE 1
162 P yp . [ToBToputs §18 —
CUCTeMaTH3allMsl 3HAaHHi 110 TeMe
" " 27.05.2024 | 837
JlmHamMuka
PesepBurblii ypok. O00011I€HIE U
P P . Y [ToBToputs §51 —
163 cucTtemaTusanus 3Hanuil o reme "Cratuka
" 29.05.2024 | 855
TBEP/OTO Tela
PesepBHrlit ypok. O6001IeHEe U
P P . " [ToTOpHTE §38 —
164 CHUCTEeMaTH3aIus 3HaHUK 10 TemMe ""3aKOHBI
" 29.05.2024 | 847
COXPAaHEHHUS B MEXaHHUKE
165 PezepBHblit ypok. O0oO1IeHNE U IToBTOpPUTH §56 —




cucTeMaru3anus 3HaHui mo Teme "OCHOBBI 30.05.2024 | 8§70
MOJIEKYJIIPHOKMHETHYECKOU Teopun”
PesepBHeIit ypok. O600IICHNE 1
166 cucTeMaTtu3anus 3HaHUM 10 TeMe 1 IToBTOpUTH §71 —
"ArperaTHble COCTOSHHSI BELIECTBA. 30.05.2024 | 8§78
®dazoBble Iepexoap"
PesepBHbIit ypok. O606£ueHHe u MosTopits §79 —
167 CHUCTEeMaTHU3alusl 3HAHUI 110 TEME 1
"TepmoauHamuka. TernaoBbie MallIUHbI" 589
PesepBHbIit ypoK. O6o6iHeHI/Ie u MosTopits §90 —
168 CUCTEMAaTH3aIl¥sl 3HAaHHUIA 110 TeMe 1 §105
"Onexrpuueckoe noie"
PesepBHbIit ypoK. O6o6iHeHI/Ie u Mosopits §106 —
169 CHUCTEMATHU3ALINA 3HAHUH 10 TEME 1 §113
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"
PesepBHbIit ypoK. O6o6£ueHHe u Mosopits §114 —
170 cucTeMaru3anus 3Hagui 1mo reme "TokH B 1 §122
pa3IM4HBIX cpenax"
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl
Bekrop marautHOM MHAYKIMK. [IpruHImMn

1 i, J1 1 nu 1
cynepno31/£u1/m MarHUTHBIX ToJieH. JInaumn 04.09.2023 3YYHTH §
MarHUTHON WHIYKITUU
B3aumoielicTBUE TIOCTOSIHHBIX MarHUTOB U

2 .M . 1 IT 1
MIPOBOJTHUKOB C TOKOM. MarHUTHOE TI0JIe 06.09.2023 OBTOPHTH §
I'unoreza Ammnepa
MaruauTtHoe 1noJje NpoBOJHUKA C TOKOM.

3 1 nu 2
OmmiT Dperena 06.00.2023 | YIS S

4 Cuna A & 1 I1 2

nia Amriepa, e€ HalpaBJIeHUE U MOAYIb 07.09.2023 OBTOPHTH §

5 P 1 u 3

elIeHUE 3a]1a4 07.09.2023 3Y4UTH §

6 [Ipumenenue 3akoHa Amriepa. 1 Mostoputs § 1, § 2
DIEeKTPOU3MEPUTEIILHBIE TTPHOOPHI 11.09.2023 P ’
Cuna JlopeHua, e€ HampaBiieHUE U MOYJTb.

7 i 1 u 4
JIBukeHue 3apsyKEHHON YacTUIIBI B 13.09.2023 3Y4UTH §
OJIHOPOJHOM MarHUTHOM II0JIe

8 P 1 u 5

elIeHHe 3a/1a4 13.09.2023 3Y4UTH §

9 P JL 1 IT 4

aboTta cuiel Jlopenua 14.09.2023 OBTOPHTH §

10 MarauTHOE HOJIE B BEIIECTBE. 1 N3yuuts § 6




deppOoMarHeTUKy, napa- u JMaMarHeTHKA

14.09.2023

11 Pemenue 3anau 18.09.2023 [ToBTOPHUTH § 5

12 ﬁﬁiliifﬁif }i@fﬁﬁfﬁ?ﬁfﬁiﬁ o 20.00.2023 | LOBTOPHTS § 6

13 Pemenue 3agau mo reme "MaruuTtHoe mose" 90.09.2023 [ToBTOpUTSH § 1, § 2
14 Pemenne 3agau o reme "MarautHoe mose" 91.09.2023 [ToBTOpUTH § 4, § 6
5| e e ——

16 O1C naaykun 95.09.2023 N3yuuts § 8

17 ?;::;[ ZEGKTpOMaFHHTHOfI 1503010% N0 02074 17 09,203 MostopuTs § 8

18 [IpaBuso Jlenma 97 09.2023 [ToBTOPHTH § 8

19 Buxpeoe anekrpuueckoe noJie. Toku @yko 98.09.2023 [ToBTOpUTH § 7

20 iiioiii}z:fﬂ R 28.09.2023 | 1BYHHTE 39

21 Pemtenue 3amay 02.10.2023 Wzyuuts § 10

22 ?Eﬁﬁ?::;f;ifﬁ? S 04.10.2023 By § 1

23 ffﬂfﬁﬁ;;ffﬁf e A 04.10.2023 | tosroputs § 1

24 OHeprus MarHUTHOTO TOJIS KaTyIIKU C IToBTOpUTS § 11




TOKOM. DJIEKTPOMAarHUTHOE T10JIe

05.10.2023

25 Pemenne 3amau 05.10.2023 N3yauts § 12
O0001enne U cucTeMaTH3aIus 3HAHUHA 110

26 IT 12
TeMe "DnekTpoauHaMuKa" 16.10.2023 OBTOPHTS §

97 KonTtponsHas padoTa o teme e 3AMAHO
"DnexTpoauHaMuka" 18.10.2023 a

28 Konebatennuas cucrema. CBoOOgHEIE Vsyanrs § 13
KoJsiebanust. ['apMoHnYecKkue KoaeOaHus 18.10.2023 i
Kunematuueckoe 1 JUHaAMHYECKOE

29 IT 13
OTHCaHue KOJieOaTeNbHbIX ABUKEHHUH 19.10.2023 OBTOPHTE §
DHepreTuyecKoe onrcanue. BeiBo
JTMHAMHYECKOTO OIMMCAHUS TAPMOHHUSCKUX

30 41 14
KoJIeOaHUHW W3 MX PHEPTeTUUYECKOTO U 19.10.2023 3yHHTE §
KUHEMATHYECKOTO OMUCAHUS

31 A OaHuii IT 13

MIUTATY/A U (a3a KoJieOaHun 93.10.2023 OBTOPHUTH §

[Tepuona u yactora kosnebanuii. [lepros
MAaJIbIX CBOOOJHBIX KOJIEOaHUI

32 LT 41 15
MaTeEMaTUYECKOTO Ma}I:[HI/IKa epHoI 95.10.2023 3y4YUTh §
CBOOOIHBIX KOJICOAHUN IPYKUHHOTO
MasgTHHUKA
3aryxaromue konedaHus. BeiHyx1eHHBIE

33 n 16
kosnebanus. Pezonanc 25.10.2023 3YHHTE §

34 VYpoxk-koHpepeHuus "MexaHMuecKHe ) MosTopnTs § 16
KoJIe0aHUs B MY3bIKQJIbHBIX HHCTPYMEHTAX 26.10.2023

35 Pemenue 3amau [ToBTOpUTS § 15

26.10.2023




O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

IToBTOpUTS § 14,

36
teme "MexaHndeckue Koyebanus" 30.10.2023 | 816
DNEKTPOMAarHUTHBIE KOJICOAHHUS.
7 nu 17, §1
3 KonebarenbHblii KOHTYP 01.11.2023 syauts § 17, 318
®opmyna Tomcona. CBsi3b aMILIUTY b
38 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHITBI 01.11.2023 N3yauts § 19
TOKa B KOJIEOATEIHHOM KOHTYpE
3aK0H COXpaHCHHSI SHEPTHUH B UACATHHOM
nu 2
39 KoJie0aTeIbHOM KOHTYpE 02.11.2023 3yauts § 20
" 3aTy>ga10mH?3 AIEKTPOMAarHUTHBIE MostoprTs § 17,
KoJieOaHus. BeHyXIeHHBIC 02.11.2023  §19
JJIEKTPOMAarHUTHBIC KOJICOAHUS
[Tepemennsblii TOK. Pe3ucTop u KOHAEHCATOP
41 nu 21, §22
B LENIH TIEPEMEHHOTO TOKA 06.11.2023 3yaute § 21, 3
Karymika nHIyKTUBHOCTH B LIENTU
42 I1 22
MePEMEHHOTO TOKa 08.11.2023 OBTOPHTS §
43 Pe3onaHc B aeKTprUUecKOi 1enu 08.11.2023 N3yuuts § 23
3akoH OMa Jyist 2JIEKTPUYECKOM 1enu
44 u 24
MEPEMEHHOTO TOKa 09.11.2023 3YHHTE §
45 ABTOKONEOAHUS 09.11.2023 W3yuuts § 25
MOIIIHOCTh TEPEMEHHOTO TOKA.
46 AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHUE Hostopurs § 21,
YAHOE 1 ACHETEYION 13.11.2023 | §22
CHWJIBI TOKA U HATIPSHKEHUS
47 Pemenue 3amau 15.11.2023 [ToBTOpUTS § 24
48 WneanbHblif TpanchopmaTop. N3yunts §26, §27




ITpousBozacTBO, epesaya u NoTpediIeHue
JIEKTPUYECKON SHEPrUU

15.11.2023

DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

49 aNeKTpo3Hepruu. KynpTypa ucnosb30BaHus 16.11.2023 N3yunts § 28
AJIEKTPOIHEPTHU B TIOBCEAHEBHOM KH3HH o

50 Pemenue 3amau 16.11.2023 [ToBTOpUTS § 24

51 Pemrtenue 3amau 97 11.2023 [ToBTOpUTH § 28

59 O060061eHre u cucTeMaTu3alus 3HaHu| 1o [ToBTOpUTSH § 17,
TeMe "DIeKTpoOMarHuTHbIC KoJaeOanus" 29.11.2023 | 821
Mexanndeckue BOJIHbI. XapaKTePUCTUKH

53 MEXaHUYECKUX BOJTH 29.11.2023 Hsyamrs § 29

54 CBoiicTBa MEXaHUYECKUX BOJIH 30.11.2023 Nzyuuts §30

55 3Byk. X nu 31, §32

BYK. XapaKTEpPUCTUKH 3ByKa 30.11.2023 3yuuth §31, §

56 HNudpazByk u y.]'IBTpaSByK.v [IIymoBoe Vsyamts § 33, §34
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 04.12.2023
DJIEKTpOMAarHuTHbHIC BOJIHBI. M3myyeHue

57 u 35, §36
AJICKTPOMArHUTHBIX BOJIH 06.12.2023 3yauTh §35, §
DHeprus 1eKTPOMarHUTHBIX BOJIH.

58 u 37, §38
CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH 06.12.2023 3yaute 337, §
[kana 3MeKTPOMarHUTHBIX BOJIH.

59 IIpuMeHeHue >I1eKTPOMarHUTHBIX BOJIH B 07.12.2023 N3yunts §39, §40
TEXHUKE U OBITY
[IpuHIMMIBI PaTUOCBSI3U U TEIEBUICHHUS.

60 u 41, §42
Pannonokanus. DneKTpoMarHuTHOE 07.12.2023 syauts 341, §




3arpsi3HEHHE OKPYKAIOIICH CpeIbl

1 P nu 4

6 SIICHUE 33]1a9 11.12.2023 3yunTh 843

62 KonTtponsHas padora o teme "Konebanus He 3AMAHO
Y BOJTHBI" 13.12.2023 A
Cger. 3aKOH NPSMOJUHEHHOTO

63 " 44
pacnpocTpaHeHus CBETa 13.12.2023 3YyHHTS §

4 IT 44

6 CKOpOCTh CBETa M METOJIBI €€ H3MEPEHUS 14.12.2023 OBTOPHTH §
Pemenue 3a71a4 Ha MpUMEHEHHE 3aKOHA

65 nu 45
MPSIMOJIMHEHOTO PacpoCTpaHEHHsI CBETa 14.12.2023 SYHTE §
Otpaxenue certa. [1nockoe 3epkaio.

66 nu 46
Cdepuueckoe 3epkaiio 18.12.2023 3YAHTE §
[Ipenomienne cBeta. AGCOIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTesb MPeIoMIICHHUS.

67 II . nu 47

0JIHOE BHvapeHHee OTpaxxeHHe 90.12.2023 3Y4UTH §
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHET O
OTpaKeHUS
Pemenue 3a1auy Ha MpUMEHEHHE 3aKOHOB

68 u 48, §49
OTPKCHHUS U MPETOMIICHUS CBETA 20.12.2023 3yauTh 348, §
JIun3pl. DOKyCHOE pacCTOSHUE U

09 OTTUYECKAs CHJIA JIMH3BI 21.12.2023 Msyute §50, 351
[TocTpoenue n300paxeHnil B TUH3aX U UX

70 u 52
cucTeMax. YBEJIMYECHUE JIMH3bI 21.12.2023 3YHHTE §
Pemenue 3a1ay Ha MOCTpOECHHE

71 i IT 52
M300paxeHmil, MOJIy4aeMBbIX C TIOMOIIIBIO 95.12.2023 OBTOPHTH §
TUH3

72 I'ma3 xak onruyeckas cucrema IToBTOpPUTS §50,




27.12.2023 | 851

73 JHucnepcus ceera 97 12.2023 N3yauts §53
74 ?ﬁfﬁﬁiﬂififgfnﬁﬁciﬁiﬂﬁiﬁm 28.12.2023  10BTOPHTE §33
75 WuTtepdepennus crera 98.12 2023 N3yuuts §54

76 Eféﬁiilfﬁfcﬁﬁ;?ﬁﬁw% 00.01.2024 | 1OBTOPHTE §54
77 [Ipumenenue uuteppepeHuu 10.01.2024 N3yunts §55

78 Pemienne 3amau 10.01.2024 [ToBTOPUTE §55
79 Judpakuus cBeTa 11.01.2024 N3yuuts §56

80 f:iﬁiiiiﬁi@fﬂiiif AP 11.01.2024  BYHTE 857

81 f:lg;f;:;;: Ir{i;IBTi(eEicz;x:; 15.01.2024  PyHTE 358

82 Pemtenue 3amay 17.01.2024 N3yauts §59

o3| g s o N e
84 Pemenue 3anau 18.01.2024 1;:)5]3 TOPHT §44,
85 CBeToBBI€ SIBIIEHUS B IPUPOJIE 18.01.2024 1;;; Toputh 347,
86 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUN 110 [ToBTOpUTSH §50,




teme "Onruka" 22.01.2024 | 851

87 KonTtposneHast padota o Teme «OnTuka» 94012024 | HE 3aKaHO
['panubl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOIUHAMUKH U 94.01.2024 N3yuuts §61
MPUHIUT OTHOCUTEIHHOCTH
[TocTynaTel cienuanbHON TEOPUU

89 OTHOCHUTEILHOCTH 25.01.2024 Hsyaute 362
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.

[IpeobpazoBanus Jlopenmna. Ycmosue

90 MPUYUHHOCTH. OTHOCUTENBHOCTh 95 01.2024 N3yuuts §63
OJIHOBPEMEHHOCTH. 3amMe/IJIeHe BpEMEHU U
COKpAIIEHUE JITTUHbI
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM

91 nu 64
"acTHIEL 20.01.2024  YHTES
CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM

92 nu 65
PENATUBUCTCKOM YaCTHUIIBI. DHEPTHSI TIOKOS 31.01.2024 3YAHTE §
Bupl nznydennii. UcTouHuKuU cBeTa.

CHekTphl U CIEKTpajJbHbIMA aHAIN3.

93 u 66, §67
Pemenne pacuérapix 3amay. [llkana 31.01.2024 3y-uTe §66, §
AIIEKTPOMArHUTHBIX BOJIH

94 P u 68, §69

ABHOBECHOE TEIUIOBOE M3IIy4YEHHUE 01.02.2024 3y4uTh § 68, §

95 B IT 69
3akoH cMmenieHus: Buna 01.02.2024 OBTOPHUTH §

96 I'mnoresa M. Ilinanka o kBaHTax. ®OTOHBI 05.02.2024 N3yunts §70

97 DHeprus ¥ UMIyJIbC GOTOHA N3yunts §71




07.02.2024

®otoadpdext. Onpitel A. I'. Cronerosa.

IT

%8 3akoHsl hoTod(PdexTa 07.02.2024 OBTOPHTS §69

99 Hasnenue cera. Onwitel [1. H. Jlebenena 08.02.2024 N3yuauts §72
VYpaBHeHnue DifHiTeHA 1715 PoTOdIPPeKTa.

100 " 73
"Kpachas rpanuna" ¢potosdpdexra 08.02.2024 3YyHHTS §

101 BosHOBBIE CBOMCTBA YacTHUIL 12.02.2024 [ToBTOpUTH §69
Bounnsl e bpoitns. Jlimaa BoJIHBI e

102 Bpoiins u PaSMepH 00J1acTH JIOKATN3aIIH 14.02.2024 [ToBTOpUTH §70
JBYDKYIIEHCS YacTUIIBI

103 KopryckysipHO-BOTHOBOM Tyaliu3m 14.02.2024 [ToBTOpUTH §71

104 Judpakuus >IeKTPOHOB Ha KpUCTALIaxX 15.02.2024 [ToBTOpUTH §72
Crnenuduka u3MepeHU B MUKPOMUPE.

105 COE)THOI_HeHI/ISI HeomnpeaeaEHHOCTEN 15.02.2024 [ToBTOpUTH §73
I'eitzenbepra

106 Pemenne rpaduyeckux 3ama4q 96.02.2024 [ToBTOpUTH §73
KounTponsHas paborta no temam: "OCHOBBI

107 CTO", IfOpHyCKyJ'I}IpHO-BOJ'IHOBOI/I 08.02.2024 | 1€ 3a/aHO
Tyaau3m
OmnbITHI IO UCCIIEIOBAaHUIO CTPOCHUS aTOMa.

108 u 4
[Tnanerapnas mozaens aroma Pezepdopra 28.02.2024 3yHts §7

109 IToctynatel bopa N3yuuts §75

29.02.2024




110

Bunel ciektpoB. CieKTp ypoBHEHN 3HEPTUU
aToMa BOAOpoaa

29.02.2024

IToBTOpPUTH §75

111

CrnoHTaHHOE B BBIHYXJICHHOC U3JIYYCHHUC
CBCTa

04.03.2024

N3yuuts §76

112

Jlazep

06.03.2024

[ToBTOpUTH §76
Nzyuuts §77

113

Hyxnonnas mozaens siipa [ eiizenOepra-
NBanenko. 3apsa 1 MacCOBOE YMCIIO sAJpa.
M3oTonsl. PannoakTuBHOCTE

06.03.2024

Nzyuuts §78, §79

114

OHeprus CBA3U HYKJIIOHOB B s/ipe. SInepHble
cuibl. Jledext maccel aapa. SAnepHbie
peakuuu. Snepusie peakTopsl. [IpoGiaemsr
YIPABISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTMYECKHUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTrEeTUKHU

07.03.2024

N3yuuts §80, §81

115

3aKkOoH paJMoakTUBHOrO pacnanaa. CBoiicTBa
MOHHU3HUPYIOIIETO M3IydeHus. Biusaue
PaIMOaKTUBHOCTH Ha KUBBIEC OPraHU3MBbI.
Ho3umerpus

07.03.2024

N3yunts §82, §83,
884

116

MeTopl perucTpaluy U UCCIeI0BaHMS
3JIeMeHTapHbBIX YacTull. DyHaaMeHTaIbHBIC
B3auMOJICHCTBUS. baproHbl, ME30HBI 1
nentoHsl. [IpencraBiaenue o CtanaapTHOM
Mo ienu. KBapk-riirooHHas MOJIeTb ajpOHOB

11.03.2024

N3yunts §85, §86

117

HckyccTBeHHas paJuOAKTUBHOCTb.
SAnepnsle peakuuu. [lenenue sanep ypasa.
Llennas peakuust 1eneHUs.

13.03.2024

N3yunts §87, §88

118

SnepHbiit peakrop. TepmosiaepHbIe

N3yuuts §89, §90




peaknuu

13.03.2024

119

[IpuMeHeHue sepHOM SHEPrUU

14.03.2024

N3yunts §91, §92

120

N3otonsl. [lomyyenue u npuMeHeHue
paanoOaKTUBHBIX MU30TONOB. buogorunueckoe
JICMCTBUE PAIMOAKTUBHBIX U3JIy4CHUN

14.03.2024

N3yuuts §93, §94

121

Tpu sTana B pa3zBuTUN (PU3HKU
AJIeMEHTapHbIX yacTull. OTKpbITHE
MO3UTPOHA. AHTUYACTUIIBI.

18.03.2024

N3yuuts §95, § 96

122

JlenTonsl. AnpoHbl. KBapku

20.03.2024

N3yuuts §97, §98

123

®wusuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas MaTepusi U TEMHas
sHeprusi. EnnHcTBO (hU3mdecKoil KapTHHBI
MHpa

20.03.2024

N3yuuts §99

124

DTanbl pa3BUTHS ACTPOHOMUHU. 3HAYEHUE
aCTPOHOMHHU

21.03.2024

N3yuuts §100

125

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIBI KOCMHYECKHIX
00BEeKTOB. MeTO/1bI aCTPOHOMHYECKHX
HUCCIIEI0BAHUMI

21.03.2024

N3yuuts §101

126

COBpeMeHHHC OIITHYCCKHUEC TCICCKOIIBI,
PadUuOTCIICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTpOHOMUSA

25.03.2024

N3yuuts §102

127

Bun 3Bé3nH0ro Heba. Co3pesnus, sipkue
3BE3/1bI, TUIAHETHI, UX BUIUMOE IBUKCHHE

27.03.2024

N3yunts §103

128

Conueunas cuctema. Conuie. Conaeunas
akTUBHOCTb. McTounuk sueprun ConHila u

27.03.2024

N3yuuts §104




3BE3T

129

3BE3/1bl, UX OCHOBHbBIE XapAKTEPUCTUKHU.
Jnarpamma "crekTpajabHbIA KJ1acc —
CBETUMOCTD"

28.03.2024

N3yuuts §105

130

3BC3I[I)I TJIaBHOM ITOCIICA0BATCIIbHOCTH

28.03.2024

[ToBTOpuTs §105

131

Bnyrpennee ctpoeHue 3BE3.
CoBpemeHHbIe NPEACTaBIECHUS O
MIPOUCXOXKAEHUHU U 3BoJitonnn CoslHIa 1
3BE3/1. DTambl KU3HU 3BE3]L

01.04.2024

[ToBTOpuTH §104

132

Mneunsiii [Iyre — Hama ["amaktuka. Tunst
ranakTuk. YEpHbIE ABIPHI B sI/Ipax rajlakTUK

03.04.2024

N3yunts §106

133

Bcenennas. Pacmiupenne BeeneHHoM.
3akon Xa66ma. Teopus bosbioro B3peiBa.
PennkroBoe nznyueHnue

03.04.2024

N3yuuts § 107

134

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

04.04.2024

N3yuuts §108

135

Hepeménnpie npoOieMbl acTpOHOMUU

04.04.2024

N3yuuts §109

136

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MAarHUTHOT'O MTOJIS
MOCTOSTHHBIX MarHUTOB'" WJIN
"UccneqoBanue CBOMCTB
dbeppomarnerukoB" unu "MccnenoBanue
JENCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy
¢ ToOKoM"

15.04.2024

[ToToputs § 1, § 2

137

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa" ninu

17.04.2024

[ToBTOpUTS § 3, § 4




"N3ydyeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cwiibl Toka" win "OnpeneneHre MarHuTHOM
MHIYKIIMA Ha OCHOBE U3MEPEHUS CUJIBI
Awmmnepa"

PuU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue siBICHUS

138 AJIEKTPOMArHUTHOM MHIYKIMU" WK 17.04.2024 [ToBTOpUTSH § 7, § 8
"OmnpeeieHre HHIYKIIUH BUXPEBOTO o
MAarHUTHOTO TOJIs"
®u3N4eCcKuil IPAKTUKYM IO TEME
"UccnenoBanue siBICHUS CAMOMHIYKIIHH" [ToToputs § 9, §
139 \
nnu "COopKa MOJIETH 3JIEKTPOMAarHUTHOTO 18.04.2024 | 11
reseparopa"
DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX [ToToputs § 13, §
140 .
KoJIeOaHUH HUTSHOTO W TIPYKUHHOTO 18.04.2024 | 14
MAasITHUKOB"
®U3NYECKUH TPAKTUKYM 10 TEME
141 "[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM [ToBTopHTh § 15
Peobpas P pyE 22.04.2024 P
MasiTHUKE
DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOro TOKa 4epes
MOCJIEIOBATENIBHO COCTUHEHHBIE [ToToputs § 21, §
142 Y
KOHJICHCATOP, KaTYILIKY U Pe3UcTOp" Uin 24.04.2024 | 22
"UccnenoBanue pabOThl HICTOYHUKOB CBETA
B LIENH MEPEMEHHOI0 TOKa"
143 DuU3NYEeCKUN IIPAKTUKYM I10 TEME IToBTOpUTSH §30,
"N3y4yeHne napameTpoB 3BYKOBOI BOJIHBI" 24.04.2024 | 831
144 ®u3NUEeCKU NIPAKTUKYM IO TEME [ToBTOpUTS § 45, §




"N3mepeHue nokaszaTelis MpesioMICHUs
crexna" win "l[lonydyenne n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U JUH3bI"

25.04.2024

47

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpuUMepe

[ToBTOpUTH §50, §

145
xuakux auH3)" wim "M3mepenue 25.04.2024 | 51
(hOKYCHOTO PACCTOSIHUSI PACCEHBAIOIIIAX
uH3"
DU3NYECKUN TPAKTUKYM 10 TEME
146 "Habmone ep o ayM [ToTOpuTs §54, §
JIIOJICHUE TU(PaKIUH,
JICHHE AGparl , 20.04.2024 | 56
WHTEP(EPEHITUH U MOJISIPU3AIIN CBETa
®u3N4eCKUil IPAKTUKYM IO TEME
"OnpeneseHre UMITYJIECAa U SHEPTUU
147 e : cTC a(}:, (o q)opo ad Hostopurs § 83, §
TS TUBUCTCKUX YacTHII (I Torpadpusm
P P 02.05.2024 84
TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM
nose)"
®U3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka Ha
148 OCHOBe HcciienoBanus Gororddexra"” nim Hostopurs § 21, §
" 02.05.2024 | 70
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepes CBETOAMO/] OT HAMpPsHKeHHS "
Ou3nyecKuil MPakTUKyM 10 TEME
"HccnenoBanue CieKkTpa pa3peskeHHOTO [ToBTOpuUTH §66, §
149
aTOMapHOTO BOJIOPOJIa U U3MEpPEHHUE 06.05.2024 | 67
nocTosiHHOM Punbepra"
DU3NYECKUN TPAKTUKYM I10 TEME
150 "HUccne OBaHHep a I/I()y;\;I(TI/IBHOFO ¢oHa c Hostoputs §93, §
! pat 08.05.2024 | 94

HCIIOJIb30BAHHUEM I[03I/IMeTpa" HUJIn




"N3yueHue noryiomnieHus: 6eTa-4acTuil
amroMuHuem"

151

PuU3NYECKU IPAKTUKYM 110 TEME
"Habnronenus 38€31H0T0 HebOa
HEBOOPYKEHHBIM I'JIa30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH ISl OTPEIeNIEHUS TTOJI0KEHUS
HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTY:
OCHOBHbIE c03Be3/11s CeBEepHOro
MOJTyILIApHS U sIpKHE 3BE3bI" WU
"Habmronenus B Teneckon JIyHbl, T1aHET,
TYMaHHOCTEH U 3BE3AHBIX CKOIIIICHU"

08.05.2024

[ToBTOpUTH §99

152

O0o001Ienre U cucTeEMaTH3aIAs 3HAHUM.
Ponb ¢usuku u actpoHOMUHU B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COITMATBHOM M ATUYECKOM cdhepax
JeATeIIbHOCTH YCIIOBEKA

13.05.2024

[ToToputs § 105,
8§ 106

153

OO6oOmenre U cucTeMaTu3alus 3HaHUH.
Ponp u MecTo pusHMKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

15.05.2024

[ToBToputs § 108

154

O0o001Ienre U cucTeMaTH3ays 3SHAHUH.
Posb pusndeckoii Teopur B popMUPOBAHUT
MPEJICTaBICHHUH 0 (PU3NYCCKOM KapTHHE
MHpa, MeCTO (PU3UUECKON KapTHHBI MHPa B
o0I1IeM psITy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

15.05.2024

[ToToputs § 109

155

O00011IeHrE U cUcTEMAaTU3aLMs 3HAHUI IO
teme "Kunematuka"

16.05.2024

IToBTOpUTSH §1 —
§17 YueOHMK
®dusuka 10 kiace




O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

IToBTOpUTH §1 —

156 teMme "Kunematuka" 16.05.2024 317 YueOnu
®uzuka 10 knacc
. IToBTOpUTH §18 —
O0001Ienne ¥ cucTeMaTH3aIMs 3HAHUHA 110
157 §37 Yuebuuk
teme "JIlunamuka" 20.05.2024
®uzuka 10 knacc
IT 48 —
O0006111eH1E ¥ cCHCTEMATH3aIMsl 3HAHUH 110 OBTOPHUTE 348
158 §50 YuebHMK
teme "Cratuka TBepaoro tena' 22.05.2024
®uzuka 10 kmacc
I _
O00011IeHNE U CHCTEMATH3ALMsI 3HAHUH 110 OBTOPHT §38
159 §47 YaeOHUK
TeMe "3aKOHBI COXpAaHEHUS B MEXaHHUKE" 22.05.2024
®dmsnka 10 kimace
O0001IeHne 1 cucTeEMaTU3aIMs 3HAHUI 110 [ToBTOpHTH §60 —
160 TeMe OCHOBIZI MOJIEKYJISIPHO- 93.05.2024 §78 YueOHmk
KUHETUYECKOM Teopun” ®usuka 10 kiace
O06o01menre U cucTeMaTr3alys 3HaHUH 110 [ToBTOpHTH §80 —
161 teme "Tepmonnnamuka. TertoBbie 93.05.2024 §89 YVueOHMK
MAaIIuHbL" ®dusnka 10 kimace
O0001IeHNEe U cCUCTEMATU3ALNS 3HAHUI 10 [ToBTOopUTH §66 —
162 "Ar ) 70 Yuebd
TEME peraTHbIe COCTOSTHUS BEIIECTBA 97 05.2024 § yeOHUK
®dazoBbIe Iepexo bl dusuka 10 knace
O00011IeHHE U cCUCTEMATH3AIMS 3HAHUH 110 HosToputs §90 -
163 8104 YyeOHuK
TeMe "Dnekrpuyeckoe nosie” 29.05.2024
dusuka 10 kimacc
O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110 Hosroputs §106 -
164 . . §113 YueOHuK
teme "[10CTOSHHBIN 27EKTpUUECKUI TOK" 29.05.2024
dusuka 10 kimacc
165 PezepBHblit ypok. O00O1IIEHNE U IToBTOpPUTH §61 —




cucTeMaru3aiys 3HaHui 1mo Teme "OCHOBBI 30.05.2024 | §66 YueOHuk
CTO" ®duzuka 10 kmacc
IT 114 -
O06o01IeHre 1 cucTeMaTru3anus 3HaHU| 110 OBTOPHTE §
166 1 §122 YueOHuuk
teme "Toku B pa3nuyHbIX cpenax” 30.05.2024
®dwuzuka 10 kmacc
IT 1 -
O06o01enre U cucTeMaTr3alus 3HaHui 10 osTopuTh §1 -8
167 " " 1 6 YueOHMK
Teme "MarauTHoe mose
®dwusmka 11 kmacc
PesepBHbIit ypok. O0o0IICHNE T [ToBToputs §7 — §
168 CUCTEMaTH3aIus 3HAHUH 110 TeEME 1 12 YueOHuK
"OJIeKTpOMarHuTHas MHyKIus" ®uzuka 11 xmace
Peseprubrit ypok. O6001eHNE 1 [ToBTOpHTH §13 —
169 CUCTEMaTH3aIus 3HAHUH TI0 TeMe 1 §16 Yuebuuk
"Mexannyeckue konedaHus" ®uzuka 11 kmace
Peseprubrit ypok. O6001eHNE 1 [ToBTOpuTs §17 — §
170 CUCTEMATHU3AIINA 3HAHUH I10 TEME 1 28 YueOGHUuK
"DJIeKTpOMarHuTHBIE KosieOanus " ®usuka 11 kiace
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOTPAMME







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

®uzuka. 10 xknacc. YueOHuk. ba3oBbiii u yriay0n€HHBIN ypOBHU

JIunus YMK: ®usuka. "Knaccuueckuii kype". Msikues .5 u np. (10-11)
(bazoBbiit /YTi1y0sIeHHBIN)

Cepus: Knaccnueckuii Kype

Astop: Msxkumies I'. ., Byxosues b. b., Corckuii H. H. / Tlox pen.

[TapdpenTtreBoit H. A.

®dusmka. 11 knacc. Yueonuk. bazoBbiii 1 yriyOJIEHHBIN YPOBHH

JIuaus YMK: ®usuka. "Kinaccnyeckuit kype". Mskumes I'.5. u ap. (10-11)
(bazoBslit /YTi1yOeHHBIN)

Cepusi: Knaccuueckuii kypc

ABtop: Msxkumies I'. ., Byxosues b. b., Yapyrun B. M. / Ilox pen.

[TapdenTtreBoii H.

Co6opuuk 3ana4 o ¢pusuke. 10-11 kmaccel. bazoBelil ypoBeHb

JIuans YMK: ®@usuka. "Kimaccnaeckuit kype". Mskumes .4, u ap. (10-11)
(bazoBerit /YTmyOieHHBIH)

Cepusi: Knaccuueckunii Kypc

Astop: [TapdentreBa H. A.



®usuka. Terpaas ays nadbopaTopHbIx padoT. 10 kiacc.

JIunus YMK: ®usuka. "Knaccuueckuii kype". Msikumes .5 u np. (10-11)
(bazoBbiit /YTiyOsIeHHBIN)

Cepusi: Knaccuueckunii Kypc

Astop: IlapdentreBa H. A.

®dusuka. Terpaaw s 1adbopaTopHbIx padot. 11 kiacc.

Jlunus YMK: ®usuka. "Knaccuueckuii kype". Msikuies .5 u mp. (10-11)
(bazoBbiit /YTyOsieHHBIN)

Cepusi: Knaccuueckuii Kkypc

Astop: [TapdentreBa H. A.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

®uszuka. CaMOCTOATENbHBIE U KOHTPOJIbHBIE pa0oThI. 10 KiI.

JIuans YMK: ®@usuka. "Kiraccnaeckuit kype". Mskumes .4, u ap. (10-11)
(bazoBeriit /YTyOieHHbIHN)

Cepust: Knaccuueckuit Kype

Astop: Eptotkun E. C., Eptorkuna C. I'.

®usnka. CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE padoThL. 11 Kiacc



JIunus YMK: ®usuka. "Kinaccuueckuii kype". Msikumes I'.S. u np. (10-11)
(bazoBbiii /YTiyOsieHHBIN)
Cepusi: Knaccuueckunii Kypc

Astop: Eprotkun E.C., Eprotkuna C.I'.

10. A. Caypos

OU3UKA [loypounbie pa3paboTKu

k yueOHuky I'. S. Mskumesa, b. b. Byxosiiesa,

H. H. Corckoro 10 knacc BA3OBBIN 1 YTJIYBJIEHHBINA YPOBHU

Knaccuuecknii kypc.

10. A. Caypos

OU3UKA Iloypounsie pa3paboTku

k yueOnuky I'. 5. Msakumesa, b. b. byxoBiiesa,

H. H. Cotckoro 11 knace BA3OBBIN 1 YTJIYBJIEHHBINA YPOBHU

Knaccuueckwnii kypc.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






