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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. @U3ndeckuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTU. Du3nuecKas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUN COBPEMEHHON HAyYHOU KapTHHBI
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 U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOrO JBUIKCHHS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MAaTEpPHAIBHOM TOYKH, WX MNPOECKIMM HA OCHU CUCTEMBbl KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

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

CBobOomHOEe mazeHue. YCKOpeHHe CBOOOMHOTO majeHus. J[BWKeHHE Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTU. YTJOBas U JUHEWHAas cKopocTh. llepuon u wacrtora obOpaieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe NyTeH, TPAeKTOPHM, CKOPOCTEW NBUKEHUS 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 NPSAMOM NPONOPLUOHAIBHOW 3aBUCHMOCTH MEXKIY JAJIBHOCTHIO
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.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproToOHA 111 MatepuaibHbIX 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
HeOECHBIX TeJl U UX CIyTHUKOB. 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 WUJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOIO JIBUKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPLUUATIBHBIX M HEUHEPIUAIbHBIX CHCTEMax
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI T€JIa HA €r0 YCKOPEHNE B MHEPLMAIBHOM 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 TPEHHUS MTOKOS, KAUEHHSI U CKOJIBKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOM INTOCKOCTH HA 3aJJaHHOE PACCTOSHUE OT €ro MaccChl.



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 TpeHUsSI MO BEJIUYHMHE YIJIOBOro KoddduiuneHTa
3aBUCUMOCTH Frp(N).

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

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA U TEXHOJOTHMYECKUE TMPOLECCHl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHbIX TOUEK. TeopeMa 0 IBM>KEHUU LIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

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

PaGora cunel Ha MajgoM W Ha KOHEUYHOM IiepeMemeHuu. ['padudaeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

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



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

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm A HUAEaTbHOM KHUAKOCTH 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, nabopamopnuie 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 coXxpaHeHUsI 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.

Pazaea 3. MousiekyasipHasi pu3suka ¥ TepMOAUHAMHMKA.

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 TEd 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.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-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 BemlecTBa. [ paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUH UJICATbHOTO 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 N30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

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

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMUAYECKON CHUCTEMBI. BHeIHME 1 BHyTpeHHUE napamerpsol. [lapameTpsl
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.

KBa3zucratnyeckue 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 dHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

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

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

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

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

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

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpHON TENIIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

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

Hedbopmanmu tBEpHoro tena. Pactsokenne u cxatue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUpPEeHUs 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 yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  KUJKUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



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. I[IpoBOINHMKH, 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 o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHHKH B 3IEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOe cOeqUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCAaTOphI, reneparop Baun ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOHUKH B AIEKTPUUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsyKEHHOTO KOHJIEHCATOopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

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

Cuna toka. IlocTosAHHBIN TOK.

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

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOMIAAY NONEPEYHOIO CEYECHHS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

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



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

MONTHOCTh 3JEKTPUYECKOrOo TOKa. TerjoBas MOIIHOCTb, BblAEIsieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIIEPMETP,
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 COTPOTUBIEHUS HWJIWHIPUUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

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

Crnioco0ObI coeTMHEHUsT UCTOYHUKOB Toka, DJ]C GaTapeil.

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

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS TPOBOHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHHMYECKOTO 3JIEMEHTa OT BPEMEHH
MIpU KOPOTKOM 3aMbIKaHHH.

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

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAMMOCTb  PA3JIUYHBIX  BEIIECTB.  JEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

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

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DINIEKTpUYECKU TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (QOTOAMOJ, CBETOAMON, TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAUMOCTH METAIIIIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

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 NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTEIIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3HUECKUX BETUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

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

Meosicnpeomemmnvie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMOO08 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

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

buonozua: mexannueckoe IBIXKEHHE B XKUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MpuUpoie.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, SJIEKTPOJIMTHYECKAS JUCCOIMAIIMS, TAIbBAHUKA, DJICKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTble KOHCTPYKILMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHUs
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYy4YeHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE HAHOMATEpHAOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pPe3yJbTaThl OCBOCHUS yueOHOro npeameta «Du3nkay» N0KHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKJIECHHUM, COOTBETCTBYIOIIUX TPAJUIUOHHBIM IIEHHOCTAM POCCHICKOTO
o0111ecTBa, pacIIMPEHUE KU3HEHHOTO OIbITa U OMBITA JCSITEIHLHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIpaBIICHUI
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCITUTAHUS:
e CchOpPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUM OOYYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIeHA
POCCHIICKOT0 OOIIECTBA;

e TPUHATUE TPATULIHMOHHBIX OOIIEYETOBEUECKIUX TYMAHUCTHUYECKUX U IEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTM COBMECTHYIO JESTEIbHOCTh B HWHTEpecax TpPakJaHCKOro 0OIlecTBa, ydacTBOBAaTh B

camoyIpaBjeHUH B 00pa3oBaTeIbHON OpraHu3alluu;

e yYMEHHUE B3aUMOJICUCTBOBATH C COIMATBHBIMH MHCTUTYTAMHU B COOTBETCTBHU C X (YHKIMSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:
e CchOPMUPOBAHHOCTH POCCUHCKON IPaskTIaHCKOW UJICHTUYHOCTH, MMaTPUOTU3MA;
e IIEHHOCTHOE OTHOIIICHHUE K TOCY/IapCTBEHHBIM CUMBOJIAM, IOCTIXKCHHUSIM POCCUHUCKUX YUEHBIX B 00JaCTH (GUBHKHU U
TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e copMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHWSI, ITUYECKOTO TTOBEACHMUS;
e CIOCOOHOCTH OIICHWBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHUPYSACh Ha MOPAIBHO-
HPABCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHUCJIE B IESATEIBHOCTH YYEHOTO;
e OCO3HAHWE JMYHOTO BKJIAJIa B MOCTPOSCHNUE YCTOWYUBOTO OYIYIIIETO.



3CTETHYeCKOr0 BOCIIUTAHUS:
e 3CTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HAYyYHOI'O TBOPYECTBA, MIPUCYIIETO (PU3UUECKON HayKe.
TPYAOBOI'0 BOCTIMTAHUSA:

e HHTEpPEC K DPa3iIM4HbIM cdepaMm MpoecCHOHATBHON NeATEeNbHOCTH, B TOM YHUCIE CBS3aHHBIM C (U3UKOW U
TEXHUKOH, yMEHHE cOBepllaTh OCO3HAaHHBIA BbIOOp Oyaymed npodeccun U peasn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIAHbI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 001aCTU (PU3UKHU HA NMPOTSIKEHUU BCEH KU3HU.

IKOJIOTHY€eCKOr0 BOCITUTAHUS:

e Cc(hOPMHUPOBAHHOCTH IKOJOTMUECKON KYJIBTYpPbI, OCO3HAHHE INI00ATIBHOTO XapaKTepa 3KOJOTHYECKUX MPodIIeM;

e IUIAHMPOBAHME M OCYIIECTBICHHE ACHCTBMI B OKpYXalolleW cpeie Ha OCHOBE 3HaHMs LeJled YCTOWYMBOIO
Pa3BUTHsI YEJIOBEUECTBA,

e paCHIMPEHHE ONBITA AEATEIHLHOCTH SKOJOTUYECKON HANPABIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUM MO (pu3uKe.

LHEHHOCTH HAYYHOI'0 NO3HAHUS:

e c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (U3NUYECKOM HAYKU;

e OCO3HAHHE IEHHOCTUM HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTh B IpOLECCe H3yuyeHUs (U3UKU OCYIIECTBIATH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO e TENbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUSA:
e  CaMOCTOSITEIBHO (POPMYJIHUPOBATH U AKTYTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONpPEACHATh LEIU ACATCIBHOCTH, 3aJ1aBaTh TapaMETPbl U KPUTEPUH UX JOCTHKECHHUS;
e BBIABISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHUS B pacCMaTPUBAEMbIX (DU3UUECKUX SBICHUSX;
e pa3zpabaThiBaTh IJIAH PEIICHUS MPOOJEMBbI C YU4ETOM aHAJIM3a MMEIONIUXCS MaTepHAIbHBIX M HEMaTEePHATbHBIX

PECYpCOB;



BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBHUE pPE3YJbTATOB LEJISIM, OLEHUBATh PUCKHU
MOCJICACTBUU A€ITCIbHOCTH;

KOOPJMHUPOBATh U BBHIMIOJHATH pabOTy B YCIOBHUSX PEAIBbHOT0, BUPTYAJIBHOTO W KOMOWHUPOBAHHOTO
B3aHMMO/ICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciienoBaTeIbCKNE NEMCTBUS .

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMH B METOJaMU (PU3MYECKONM HAYKH;

BJIQ/ICTh HABBIKAMHU Y4€OHO-UCCIICI0BATEILCKON U MMPOCKTHOM JCSITCIIbHOCTH B 00J1aCTH (PU3UKH, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSTEIILHOMY IOUCKY METOJIOB PEIICHUs 3a/lady (PU3NYECKOTO COJACPKAHUS, TPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

BJIQJICTh BUJAMHU JICATCILHOCTH IO IOJIYYCHHIO HOBOTO 3HAHHUS, €r0 HHTEPHPETAIHH, NPEeOOpa3OBaHUIO U
NPUMCHCHHUIO B PA3JIMUHBIX YYCOHBIX CHUTYyaIlUSAX, B TOM YHCJIC NPH CO3JAaHUHU YYEeOHBIX MPOCKTOB B 00JACTH
1076370478

BBISIBIIATh TPUYMHHO-CIICJCTBCHHBIE CBS3M W aKTyaJIM3MpOBaTh 3aJady, BBIIBUTaTh THIIOTE3y €€ pelieHus,
HAXOJIUTh apTyMEHTHI JIJIS JIOKa3aTebCTBA CBOUX YTBEPKICHHH, 3a/1aBaTh TapaMeTPhl U KPUTEPUH PEIICHUS;
aHAJIM3UPOBATh MOJYYEHHBIC B XOJ€ PEUICHUS 3a/Jaudl Pe3yJbTaThl, KPUTUICCKH OIICHUBATh WX JOCTOBEPHOCTD,
IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U POPMYIUPOBATH COOCTBCHHBIE 3a1aUl B 00pA30BATCIILHON JEATEIBHOCTH, B TOM YUCIIE TIPH U3YYCHUH
[1)76370 478

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (HU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OpUTrHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH POOJIEMBI U 3a/1a4H, JOMYCKAIOIHE aJTbTePHATUBHBIC PEIICHHMS.

Pabora ¢ unpopmaumeii:



BJIQJICTh HAaBBIKAMU TOJyYCHUS HWHGOpMAIMK (HU3UIECKOTO COJACpX AHUS W3 HWCTOYHHKOB pPAa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATH TOUCK, aHAIIN3, CUCTEMATH3AIIUI0O U WHTEPIPETANNI0 WHOOPMAITMN Pa3TMIHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIb30BaTh CPEICTBAa HH(POPMAIMOHHBIX M KOMMYHHMKAITMOHHBIX TEXHOJOTHW B PEIICHWH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX W OPraHU3AIlMOHHBIX 3a7a4 C COOJIOJeHHEeM TPEOOBAaHWH JPrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, THTHEHBI, PECypcoCOEpeKeHUs, TPABOBBIX M OTHYECKHUX HOPM, HOpPM HWH(OPMAIIMOHHON
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COJCpXKaHUS B Pa3IMYHBIX (opmaTax ¢ ydéTOM Ha3zHAYeHUS HHPOpMAIUU |
IICJICBOM ayJUTOPUH, BRIOUpasi ONTHMAIBHYIO (JOPMY TPEICTABICHUS U BU3YaTHU3aIIHH.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

OCYIIECTBIISITH OOIICHUE HAa YPOKax (PU3NKHU U BO BHCYPOUHOH JICSITCIIBHOCTH;

pacro3HaBaTh MPEIMNOCHUTKH KOHPIUKTHBIX CUTyalluid U CMTYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUKY 3PSHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

TIOHMMATh ¥ MCIIOJIb30BaTh MMPEUMYIIIECTBA KOMaHIHOW U MHIWBUYyalbHOU PabOTHI;

BBIOMPATh TEMATUKY M METOJIBI COBMECTHBIX NEHCTBHUI C Yy4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKIOTO
qJIeHa KOJUICKTHBA,

NPUHUMATH [IEJM COBMECTHOM JCSATEILHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH JEHCTBHSI 110 €€ JOCTHKCHHUIO:
COCTaBJISITh IUTAH JICWCTBUH, paclpeiesisaTh POIM C Y46TOM MHEHHH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaTh
COBMECTHOM pabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa M KAXKIOTO YYaCTHMKAa KOMAHJIbI B OOIIMNA pe3ylbTaT Mo pa3paboTaHHBIM
KPUTEPHSIM,

npenjaraTb HOBBIE TPOEKTHI, OICHWBATh HIEH C TIO3UIIMM HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOMN
3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TOBEICHHWE B PA3NMUYHBIX CHUTYalHsSIX, MPOSBIATH TBOPUYECTBO H
BOOOpaXKeHHE, ObITh HHUITHATHBHBIM.

PerHﬂTHBHLIe YHHUBEPCAJIBbHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBJIATh MO3HABATENIbHYIO AESATENBHOCTh B 00JACTH (PU3MKH M aCTPOHOMUH, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOSITEJIbHO COCTABJATH IJIAH PELICHUS PACUETHBIX M KAUECTBEHHBIX 33/1a4, IJIAH BBIITOJIHEHUS MPAKTUYECKOU
paboThl C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIOYTECHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKHU y4eOHOT O MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JIe1aTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO 3PYIULIHUU B 00JacTH (PU3MKH, MOCTOSIHHO IMOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JI€STEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEIISIM;

BJIa/IeTh HaBbIKAMU TIO3HABATEIBHOM pPEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JIEUCTBHM M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI PEPIICKCUU I OIEHKH CUTYallu1, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB JACATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH U IOCTOUHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

pU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMIHOKH.

B mporecce moCTHKEHHUS TUYHOCTHBIX PE3YJHTATOB OCBOCHUS MPOTPaMMbl MO (PU3UKE JJIsT YPOBHS CPEIHEro OOIIero
o0pa3oBaHus y 00yJarOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA WHTEJUICKT, MPE/IoIaralonuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHMs, BKIIOYAIOINIETO CIIOCOOHOCTh TIOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHUE, BUIETh HATPABIICHUS
pa3BUTH COOCTBEHHOM YMOIMOHATIBLHOU cephl, OBITH YBEPEHHBIM B ce0e€;



CaMOPETYJIUPOBAaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNUE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJECHUE,
CIIOCOOHOCTD aJJalITUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSIBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBALlMM, BKJIIOUYAIOIIEH CTpEMJIEHUE K JOCTHKEHHIO 1LEeIW U YCHeXy, ONTUMU3M,
UHULUATUBHOCTh, YMEHUE JE€HCTBOBAThH, UCXOS U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOUIEH CIOCOOHOCTh IMOHMMATh SMOLIMOHANIBHOE COCTOSHUE JPYTUX, YUYUTHIBATh €ro IMpHu
OCYIIECTBJICHUH OOIIEHUS, CHOCOOHOCTh K COYYBCTBHUIO U COTNIEPEKUBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BHICTPAWBATh OTHOILIEHUS C JPYTUMU JIIOJbMH, 3a00TUTHCH,
NPOSIBIISATh UHTEPEC U pa3periaTh KOH(IUKTHI.

ITPEAMETHBIE PE3VYJIbTATHI

K xonmy oOyuenus B 10 knacce mnpenMeTHble pe3ylbTaThl Ha YriayOJEHHOM YpPOBHE JOJKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIOUTUXCSI YMEHMUIA:

MOHUMATh POJIb (PU3HKH B SKOHOMHYECKOHN, TEXHOJIOTHIECKOM, IKOJIOTHISCKON, COMATBHON U 3THYECKOU cepax
JeSITETLHOCTH YeJIOBEKa, POJIb U MECTO (PM3HKHU B COBPEMEHHOM HayYHOU KapTHHE MUPA, 3HAYCHUE OMHUCATEITHHOM,
CHUCTEMATH3UPYIOLIeH, OOBSICHUTEIIBHOM M IPOTHOCTUYECKOW (YHKIMK (U3HIECKOW TEOPpUH — MEXaHUKH,
MOJICKYJISIpHOW (U3UKH U TEPMOJAMHAMHKHU, pOib (u3udyeckoil Teopur B (HOPMUPOBAHMM MPEACTABICHUNA O
duznuecKkor KapTUHE MUPA;

pa3nuYaTh yCIOBUS MPUMEHUMOCTH MOJeNeld (PU3NYECKUX Tel M MPOIECCOB (SBICHUN): WHEPIMATbHAS CUCTEMA
orcuéTta, abCOMOTHO TBEPJOE TEJNO, MaTepuadbHas TOYKA, PAaBHOYCKOPEHHOE NBIIKEHHE, CBOOOIHOE TajcHHE,
abcomoTHO ympyras aedopManus, abCOTIOTHO yHpyroe M abCONIOTHO HEYNpPYroe CTOJIKHOBEHHWS, MOJENHU Ta3a,
AKUJKOCTU U TBEPAOTO (KPUCTAJUIMUYECKOI0) TeJa, UAealbHbIM ra3, TOUYSUHBIN 3apsil, OMHOPOJHOE 3IEKTPUUECKOE
T0JIE;



pas3nuuath ycJIOBHS (TpaHUIlbl, 00JIACTU) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
dbyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYEHHOCTb UCTOJb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHITH MEXaHUYECKHUE MPOIIECCHI U SIBICHUS, UCIOJIb3Ysl OCHOBHBIC TMOJIOKEHUSI U 3aKOHBI
MEXaHUKHU (OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JBWKEHUSI, (HOPMYJIbI KWHEMATUKH PAaBHOYCKOPEHHOI'O JIBHKCHUS,
npeoOpazoBanust [amuiiess 18 CKOPOCTHM M TEpEeMEIIeHHs, 3aKOHbl HbIOTOHA, MPUHLUI OTHOCUTEIBLHOCTHU
lManuiest, 3aKOH BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKOU DHEPTUHU, CBSA3b PAOOTHI
CUJIbI C M3MEHEHHEM MEXaHMYECKOW SHEpPruHu, YCJIOBUS PaBHOBECHs] TBEPJOro Teja), MPU ITOM HCIOJIL30BaTh
MaTeMaTHYEeCKOE BBIPAXKCHHE 3aKOHOB, YKa3blBaTh YCJIOBUS TMPUMEHHUMOCTH  (PU3MYECKUX  3aKOHOB:
npeoOpazoBanuii ["amumies, BTOpOro W TpeThero 3akOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS] HMITyJIbca U
MEXaHHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATH U OOBSCHSITH TEIUIOBBIC MPOIECCHl U SIBJICHUS, UCTIONIB3YysI OCHOBHBIC mojoxkeHuss MKT u 3akoHBI
MOJICKYJISIDHOM (DM3UKUM U TEPMOJMHAMHUKHU (CBSI3b JABJIEHUS HIEaTbHOTO Ta3a CO CpPeJHEH KUHETHYECKOU
SHEpPruell TEIUIOBOrO ABMKEHUS M KOHUEHTpALMEW €ro MOJIEKYJ, CBS3b TEMIEpaTypbl BELIECTBA CO CpEIHEU
KMHETUYECKOM SHEpPruel TEIJIOBOTO JIBMXKEHUS €r0 YacTHll, CBS3b JABJICHUS WJEATBHOIO ra3a C KOHLUEHTpaluueu
MOJIEKYJI U €ro TemIepaTypol, ypaBHeHHue MenneneeBa—Knanelipona, nepBblii 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHHMs SHEPrUU B TEIUIOBBIX IPOILECCaX), IPU 3TOM HUCIIOJIb30BATh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUS NPUMEHUMOCTH YpaBHeHUsT MeHneneeBa—Knanenpona;

AHANMM3UPOBATh U OOBSCHATH DIEKTPUUYECKUE SIBJICHUSA, HCIOJIb3yd OCHOBHBIC TIOJOKEHUS U 3aKOHBI
ANEKTPOJAVNHAMUKY  (3aKOH COXpAaHEHUS JJIEKTPUYECKOro 3apsna, 3akoH KyloHa, NOTEHUMAIbHOCTH
3JEKTPOCTATUYECKOTO TMOJIA, NPUHLMI CYNEPIO3ULUUUN DIEKTPUUYECKUX IMOJIEH, NMPU STOM YKasblBas YCIIOBUS
IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke MPaKTUYECKHU BayKHbIE COOTHOLIEHHUS: 3aKOHbI OMa ISl y4acTKa LENu U
JUTSL 3aMKHYTOM dJeKTpuyeckod menu, 3akoH Jlxoyns—Jlenna, mpaBunma Kupxroda, 3axonst Dapanes mis
AIEKTPOJIN3a);

ONMHCHIBATh (PU3MUECKHE TPOILECCHl W SBJICHHS, WCTONB3Ys BEIHYMHBI: TMEpPEMENICHUE, CKOPOCTh, YCKOpPEHHE,
VMITYJIBC T€JIA U CUCTEMBI TEJl, CHUJIa, MOMEHT CWJIbI, JJaBJICHUE, TOTCHIIMATIbHAS YJHEPTUS, KUHETUYECKas SJHEPTHS,
MEXaHWYeCKasi SHEPTUs, padoTa CHUJIBbI, IEHTPOCTPEMUTEIHHOE YCKOPEHHE, CUiIa TSDKECTH, CUjla YIPYTOCTH, CHJIa
TPEHUsl, MOIIHOCTb, SHEPIrUsl B3aUMOJCUCTBHUS Teia ¢ 3eMJEH BOMM3M €€ MOBEPXHOCTH, SHEpPrus YIPYyrou



nedopManvy MPYXKUHBI, KOJIUYECTBO TEIJIOTH, a0CONIOTHAs TeMmmepaTrypa Tena, paboTra B TEepMOIUMHAMUKE,
BHYTPEHHSISI AHEPTHsl UJICAIbHOTO OJIHOATOMHOIO Ta3a, padoTa HUeaIbHOTO ra3a, OTHOCUTENbHAs BIIAXKHOCTh
Bo3nyxa, KIIJ] naeanbHOro TEMJIOBOrO JABUTATENS; AIEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD JIEKTPUUECKOTO MO,
HaIpPsHKEHHOCTD TOJII TOYEYHOTO 3apsifa WM 3apsOKeHHOTO Iapa B BaKyyMeé M B JUAJIEKTPUKE, MOTEHIIMAT
ANEKTPOCTATUYECKOTO TIOJISI, Pa3HOCTh IMOTEHIHMAJIOB, SJEKTPOJBIKYIAs CHJIAa, CHJIA TOKa, HaIpshKeHue,
MOIITHOCTh TOKAa, JJICKTPUYECKas EMKOCTh TIUIOCKOTO KOHJEHCATOpa, COMPOTHUBJICHUE YyYacTKa IIEMH C
MOCJIEIOBATENILHBIM U MapaJICTbHBIM COEIMHEHUEM PE3UCTOPOB, DHEPTHUS DJICKTPUUECKOTO TOJI KOHJACHCATOPA;
OOBSICHSITh OCOOCHHOCTHM NPOTEKaHUS (U3NYECKUX SIBICHHM: MEXaHHUYECKOE JIBI)KEHHUE, TEIUIOBOE JIBUKEHUE
YacTHUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JABWXKeHHe, AudPy3usi, ucnapeHue, KUINCHUE U
KOHJICHCAIMS, TUIABJICHUE W KPUCTAIIM3AIUs, HAIMPaBJICHHOCTh TEIUIONEpeaaun, OJJICKTPU3alus  Tel,
AKBUIIOTEHIIUAIBHOCTh MIOBEPXHOCTHU 3aPSKEHHOTO MPOBOIHUKA;

MIPOBOJIUTH MUCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT JAPYTOM C MCIOJb30BAHUEM MPSIMBIX
U3MEpPEHUN, TMpPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YNbTAThl MOJIYYEHHOW 3aBUCHUMOCTHU
¢u3MUeCcKUX BEIIMYUH B BUE TpaHUKOB ¢ yUETOM aOCONIOTHBIX MOTPEIIHOCTENH M3MEpPEHUH, AeNaTh BBIBOJBI IO
pe3yapTaTaM UCCIEeI0BaHUs;

IPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEJIMYUH, IPU STOM BBHIOMPATH ONTUMAJIbHBIA METOJ M3MEPEHUS,
OILICHUBATh a0COJIOTHBIE M OTHOCUTENIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUM;

IPOBOAUTH OMBITHI 1O TPOBEPKE TNPEAJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH OJKCIEPUMEHT, COOUpaTh
AKCHEPUMEHTAIBHYI0 YCTAHOBKY, AaHAJIU3UPOBATh IMIOJIYYEHHBIE pE3yJIbTaThl M Je€JaTh BBIBOJ O CTaTyce
MPEIOKEHHOU TUIIOTE3bI;

coOmoaTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEICHUU HMCCIEJOBAaHUN B paMKax Y4eOHOTO SKCIEPUMEHTA,
OpaKkTUKyMa M y4eOHO-HUCCIIEIOBATEIbCKOM M MPOEKTHOW AESATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIIBHBIX
YCTPOMCTB U 1aOOPaTOPHOTO 00OPYIOBAHHUS;

pemaTth pacu€THbIC 3aJa4M C SBHO 33JJaHHOM U HESBHO 3aJlaHHOM (PM3MUYECKON MOJENbIO: Ha OCHOBAHMH aHAIIN3a
yCIIOBUSI 00OOCHOBBIBATH BBHIOOp (pH3MUECcKOil Moienu, OTBeUaroeld TpeOOBaHUAM 3a7ja4H, PUMEHATH (POPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (DU3UYECKUX TEOPH MPHU HCIOJIH30BAaHUM MAaTEMAaTUYECKUX METOJIOB



pelieHus 3aaad, MPOBOIUTH PacdyéThl HAa OCHOBAHWHM HWMEIONIMXCS NTaHHBIX, AHAJIM3UPOBATH PE3yJIbTaThl U
KOPPEKTUPOBATHh METOBI PEIICHUS C YIETOM IMOTYICHHBIX PE3YJIBTATOB;

peraTh KauyeCTBEHHBIC 3a/aud, TPEOYIOIINEe MPUMEHEHUS 3HAHUN W3 Pa3HBIX Pa3JeiioB Kypca (U3MKH, a TAKKe
WHTETPAIlMU 3HAHUW W3 JIPYTUX MPEIMETOB €CTCCTBEHHO-HAYYHOTO ITMKJA: BHICTPAWBATh JIOTHYECKYIO IETIOYKY
paccyKIeHUH C OMOPON Ha N3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUYCCKHEC SIBICHUS;

UCIIOJIb30BaTh TCOPETUUYCCKUE 3HAHUSA I OOBSICHCHHS OCHOBHBIX NPHHIIUIIOB pPabOThl HW3MEPUTEITBHBIX
prOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTHUYECKHUX MTPOIIECCOB;

NIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHHCKUX W 3apyOEKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHUE HAYKH, B OOBSICHCHHE
IIPOIIECCOB OKPYIKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH TOCJCACTBUS OBITOBON M MPOU3BOJACTBEHHOM JIEATCILHOCTH YCJIOBEKA, CBA3aHHOM C
(U3HYECKHUMH TIPOIIECCAMM, C TO3MIMK HSKOJIOTHYECKOW OC30IacHOCTH, NPEJICTaBICHUH O palrOHAIBHOM
IIPHPOJIOTIONIB30BAHUH, a TAKKE Pa3yMHOM HCIOJb30BAaHMH JIOCTH)KCHHH HAYKH M TEXHOJIOTHH JIJIS JaJIbHCHIIErO
Pa3BHUTHS YEIIOBEYECKOTO OOIIECTBA;

NPUMEHSTh PA3JIMYHbIC CIOCOOBI PabOThl ¢ HHPOpManueld (QHU3UIECKOTO COJEPIKAHHUS C HCIOIb30BaHUEM
COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHH, IMPH STOM HCIIOIH30BAaTh COBPEMEHHBbIC HWH(GOPMAIIMOHHBIE
TEXHOJOTUU JIJI TIOMCKA, TEPepadOTKH W TPEIbSABICHUS YYCOHOW M HAyYHO-TIOMYJISIPHOW HWH(POPMAIIHH,
CTPYKTYPHPOBAaHHUS M HWHTEpIIpPETAlMd WH(DOpMAIMU, TMOJYYCHHOW M3 Pa3IMYHBIX HCTOYHHUKOB, KPHUTHYCCKH
aHAJIM3UPOBATH MOY4aeMy0 MH(POPMAIIMIO M OIICHUBAThH €€ TOCTOBEPHOCTh KaK HAa OCHOBE MMCIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a HCTOYHHKA HH(OPMAIUH;

IPOSIBJIATh OPraHU3AIMOHHBIC W IMO3HABATCIBHBIC YMEHHUS CaMOCTOSITEIHBHOTO NMPUOOPETEHUS HOBBIX 3HAHWHA B
IIPOIIeCCE BHIMIOJIHCHUS MMPOCKTHHIX M YUeOHO-UCCIIE0BATEILCKUX padoT;

paboTaTh B TPYIIIE ¢ UCIIOJTHECHUEM PA3IUUHBIX COIMATBHBIX POJICH, IJIAHUPOBATh PA0OTY IPYIMIIBI, PalliOHATBHO
pacrpenessaTh IeITeIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATh BKJaJ KaKJIOT0 U3 YYaCTHHKOB
TPYIIIBI B pEIIEHUE pacCMaTpUBaEMOM TTPOOIIEMBI;

IPOSIBIATh MOTHBAIIMIO K Oyaymiedl mpodecCHOHAIbHONW JEATCIBHOCTH 110  CHCIUATBLHOCTAM  (PU3HKO-
TEXHUYICCKOTO TPOdHIIS.
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IHNOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne [ara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

b —

1 H3NKA ~ QYHIAMERTANbHAS Hayia 1 01.09 https://m.eds00.ru/4GD12L 71X
0 MPUpPOJIe
Hayunb1it MeToa no3Hanus u

2 METO/IbI UCCIIEOBAHUST (PU3UIECKUX 1 02.09 https://m.eds00.ru/47JULOILY
SIBIICHUU
C N ,

3 YICTEMA OTUHCTR, TPACKIOpUs, fyTh 1 03.09 https://m.edsoo.ru/RV2VFFZL 6
U TIepeMeInieHne
n o

4 PAMOJHIICHIIOE paBHOMEpHO® 1 04.09 https://m.edsoo.ru/BKMS7EYQO5
JIBUKEHHE

5 Cpennsist CKOpOCTh 1 07.09 https://m.edso0.ru/K3LQI3CFT
Crnoxenue ckopocTei

6 JOFEHIE clopocTe HpuH 1 08.09 https://m.edsoo.ru/85PJ5YR4H
JBUKEHHUH BJIOJIb IPSIMOM
C €Hue el

7 TONMPHIC CROpOCICH TP 1 09.09 https://m.edsoo.ru/QUQYCWDZP
JBUKEHUH Ha TUIOCKOCTH

8 Pemenue 3amay 1 10.09 https://m.edsoo.ru/PEU6JZ20QE
n o

9 PAMOIIHHEHHO® PABHOYEKOPEHIoe 1 11.09 https://m.edso0.ru/ZNKXPSMEF
nsuxkeHne. CTapToBblil KOHTPOJIb

10 [lepemerienue npu IPSIMOJIMHEHHOM 1 14.00
PaBHOYCKOPEHHOM JABMKEHUU

11 CooTHoLIEHHE MEXY IYTEM U 1 15.09 https://m.edsoo.ru/YKQTQRS20



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20

CKOPOCTBIO

Boiee ciaoxHble 3amaun o

12 16.09 https://m.edso0.ru/N321FH2L 1
PaBHOYCKOPEHHOM JIBM)KCHUHU

13 Pemenue 3anau 17.09 https://m.edsoo.ru/UYVYXC8JD

14 CB000IHOE MMaieHNe 18.09 https://m.edso00.ru/W6B8TSPKM

15 JlBitiettie Tea, GpoLICHHOro 21.09 https://m.eds00.ru/SGZQQF5H2
BCpTI/IKaJ'II)HO BBer

16 Pemenne 3amau 22.09 https://m.edsoo0.ru/DP1XR9HJI

17 JlBIieHie Tea, GpOLICHHOro 23.09 https://m.eds00.ru/8FO42H1L 2
TOPU30HTAIILHO

18 Horpeturocts npsimoro u 24.09 https://m.edso0.ru/2QC075VDL
KOCBEHHOTO M3MEPCHUS
JlabopaTtopHas pabota Nel

19 «/3ydeHne NBIKECHHE Tela, 25.09 https://m.edsoo.ru/NAD4VZADH
OpOIIEHHOTO TOPU30OHTATBHOY
HccnenoBanue KI0YeBOW CUTYallMU

20 «/IBmxenne Tena, OpPOMICHHOTO MO/ 28.09 https://m.edsoo.ru/MQI163A50
YIJIOM K TOPH30HTY»
HccnenoBanue KIr0YeBOW CUTYalIMU

21 «/IBmxenne Tena, OpOIICHHOTO MO/ 29.09 https://m.edsoo.ru/AE40LUZYB
YIJIOM K TOPH30HTY»
Pemrenne 3amau mo reme «JIBrkenue

22 Tena, OPOIIEHHOTO MO YTIIOM K 30.09 https://m.edso0.ru/36LBC4ZQJ
TOPH30HTY

23 PapHomeproe ABiKeHie Tena Mo 01.10 https://m.eds00.ru/F756CAPFB
OKPYKHOCTHU

24 Pemenue 3amau 02.10 https://m.edsoo.ru/RV3SSW081



https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081

25 O6o6maromuit ypok «Kunemaruka 05.10 https://m.edso0.ru/UP3KXCTQU

26 KonTtponsnas padora Nel 06.10 https://m.edsoo.ru/SWDUEVCO2

27 Tpu 3axkona Herorona https://m.edsoo.ru/lUVIUYVETY

07.10

28 3aKOH BCEMHPHOTO TATOTCHUS 08.10 https://m.edsoo.ru/AY2DMXMKR

29 (CH1a TSOKECTH 1 3AKOH BCCMHPHOTO 09.10 https://m.edsoo.ru/VFOEBA878
TATOTCHHUS
HccnenoBanue KIIFOYEBOW CUTYalluU

30 «JIBmxkeHue 1mo KpyroBoi opoure 12.10 https://m.edso0.ru/Q3QEPZXMR
TOJT ICHCTBHEM CHJIBI TATOTEHUS)

31 Cuitbl ynipyrocTtu 13.10 https://m.edsoo.ru/41IHS90LZD

32 JlaGopatopHas Pa60Ta Ne2 14.10 https://m.edsoo.ru/3PBMZ3HII
«M3mepenne )KECTKOCTH TPYKUHBD)

33 Bec rena apuiymeroct ¢ 15.10 https://m.edsoo.ru/INJW80116
YCKOpEHUEM

34 Pemenue 3amay 16.10 https://m.edsoo.ru/CHS9DBRA4I
HccnenoBanue KIr0YeBOW CUTYallMU

35 «/IBmrkeHHe Tena o IeHCTBUEM 19.10 https://m.edso0.ru/224025Z6M
CHJIBI YIIPYTOCTH

36 Cuitel TpeHHs 20.10 https://m.edsoo.ru/B7N1YBPIN

37 Pewenue 3amay 21.10 https://m.edsoo.ru/NSQCCI1EIM
HccnenoBanue KIOYEBON CUTYaAIH

38 «/IBr>KeHHe Tena 1o 22.10 https://m.edso0.ru/BHTO9W4CQ
TOPU30HTAILHOM MOBEPXHOCTH»

39 e 23.10 https://m.eds00.ru/66P2WGWS4

«/IBMKeHHE TeNna no BEPTUKAIBHON



https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4

IOBCPXHOCTU»

40

Pemenue 3amau

05.11

https://m.edsoo.ru/OIC610G5F

41

HccenenoBanue KIIOYEBON CUTyalluU
«Teno Ha riaagKod HaKJIOHHOU
IIJIOCKOCTH»

06.11

https://m.edsoo.ru/SO90PC322

42

HccenenoBanue KIIFOYEBON CUTyalluU
«Teno Ha mepoxoBaTol HAKIOHHOMN
MIJIOCKOCTH

09.11

https://m.edso00.ru/0ZT XY71SW

43

Pemrenue 3agau

10.11

https://m.edsoo.ru/UX8FMV2CU

44

Jlaboparopnas padota Ne3
«3mepenune korphuueHTa TpeHus
C TIOMOIIIBbIO HAKIIOHHOM IIJI0CKOCTH

11.11

https://m.edsoo.ru/5SFCL7ZUUQO

45

HccnenoBanue KIOYEBOW CUTYallMU
«IToBOpOT TpancmopTa»

1211

https://m.edso0.ru/SDOFUFGIL

46

HccnenoBanue KiIr04eBOW CUTYallMU
«KoHnueckuii MasiTHUK

13.11

https://m.edsoo.ru/EGRV58D9F

47

HccnenoBanue KIr04eBOW CUTYallMU
«/IBmxeHue Tena 1mo OKpyKHOCTH
BHYTPH MOJyc(Eepbl U KOHYCa

16.11

https://m.edsoo.ru/01M0X0OV4B

48

HccnenoBanue KIr0YEBOUW CUTYallMU
«/IBHKEHHE CUCTEMBI CBSI3aHHBIX
TeJ B OJJHOM HAIPaBJICHU)

17.11

https://m.edsoo.ru/7RAZ800M4

49

HccnenoBanue KJII04YEBOM CUTyaluu
«Z[BI/I)KCHI/IC CHCTCMBI CBsA3aHHBIX
TCJI B pa3HbIX HAIIPABJICHUAX»

18.11

https://m.edsoo.ru/27RGL3V1G

50

HccnegoBaHue Ki04eBOM CUTyaluu
«Z[BI/I)KCHI/IC CUCTCMBI TCII IIPpA

19.11

https://m.edsoo.ru/UQ9SUVODW



https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW

HaJIUYUU HAKJIIOHHOM IDIOCKOCTHU U
00Ka»

HccenenoBanue KIIOYEBON CUTyalluU

o1 «/IBrKeHME CUCTEMBI TEJ C Y4ETOM 1 20.11 https://m.edsoo.ru/W1HC88PJ4
TPEHHUSD)

52 O6o06maromuil ypok «JlmHaMuKay 1 23.11 https://m.edso0.ru/E65TLSWXG

53 Kontponbnas padoTta Ne2 1 24.11 https://m.edsoo.ru/8U427H1YJ

54 VIMITyIIbC. 3AKOH COXpAHCHILA 1 25.11 https://m.edsoo.ru/N6ETZ0LDZ
UMITYJTbCa

55 Pemrenue 3amau 1 26.11 https://m.edsoo0.ru/EDM5ZTZCY

56 z;cf:;f;l:li?:f;;:izwmm 1 27.11 https://m.edsoo.ru/L TSZA1JQ7

57 TIpHMepEI coXpaHeHHs TOTbKO 1 30.11 https://m.eds00.ru/4L636LXVZ
MIPOCKIIMH UMITYJIbCa

58 E:iﬁ:;me eikerne. QcBocHHe 1 01.12 https://m.edso0.ru/LYMWVLIRP

59 Mexanuveckasi paboTa, MOIITHOCTh 1 02.12 https://m.edso0.ru/FOQVOQKQS8

60 Pemenue 3amay 1 03.12 https://m.edsoo.ru/TZJUGWSMZ

61 [ToreHumanpHas SHEPTH 1 04.12 https://m.edsoo.ru/L1XUZJSC7

62 Kuneruueckast sneprust 1 07.12 https://m.edsoo.ru/YHE1589A1
[IpumeHeHre TeopeMbl 00

63 :j:;iﬁ;‘:g::Iffﬁizzlfepmn 1 08.12 htps://m.eds00.ru/BDNSGEKP7
CUTYyalui

64 3aKOH COXpaHEHMSI B MEXaHUKE 1 09.12 https://m.edsoo.ru/QMA4TIETS8

65 Pemenue 3amau 1 10.12 https://m.edsoo.ru/RQASBF9Q5



https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5

66

HccenenoBanue KIIOYEBON CUTyalluu
«HepaBHOMEpPHOE NBUKEHUE 110
OKPYKHOCTH B BEPTUKAJIBHOMN
IIJIOCKOCTH

11.12

https://m.edsoo.ru/B4ANQ2B026

67

HccenenoBanue KIIFOYEBON CUTyalluU
«HepaBHOMEpHOE IBUXKEHUE 110
OKPYKHOCTH B BEPTUKAJIBHOM
IIJIOCKOCTH

14.12

https://m.edso0.ru/SOXBMXFYN

68

HccnenoBanue KIIFOUYEBON CUTYalluU
«Pa3pbIB CHapsiaa B MOJIETE.
bannucTuyecknii MasiTHAK

15.12

https://m.edso0.ru/59W3F1X49

69

HccnenoBanue KIIFOUEBOW CUTYaIIUU
«/IBr>KkeHue riaaaKoi ropku nu
1aiobn

16.12

https://m.edsoo.ru/3S3BEBSKQ8G

70

JlabopaTtopnast pabota No4
«OnpeneneHne KHHETUYECKON
SHEPTUH M UMITYJIbCA TeJla 1o
TOPMO3HOMY ITYTH

17.12

https://m.edsoo.ru/Z25PJPKKU

71

JlabopaTopHas padota No5
«Haxoxk1eHre n3MeHeHHUsI
MEXaHUYECKOW SHEPTHH C YUETOM
JCWCTBUS CHIIBI TPSHUS
CKOJIbYKCHUSD)

18.12

https://m.edsoo.ru/QATFSEOKO

72

HBI/I)KCHI/IC )KPII[KOCTGIZ Hu ra3oB

21.12

https://m.edso0.ru/0QIVD6XJT

73

O6006maromui ypok «3aKoHbl
COXPAaHEHHUS B MEXaHHUKE)

22.12

https://m.edsoo.ru/ZIFEWQ2SV

74

KonTtponsHas pabora Ne3

23.12

https://m.edsoo.ru/UYVV9T878



https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878

75 VYcnoBus paBHOBeCHS TEI 1 24.12 https://m.edsoo.ru/A6UQLWI1EB

76 Hpumerierie yenoBHit parHoBecHs 1 25.12 https:/m.edso0.ru/X4AG7PIV]
TeJ K OJTHOPOTHOMY CTEPIKHIO

77 LenTp Tsxectu. Buasl paBHOBECHS 1 28.12 https://m.edso00.ru/W4505S1GQ

78 PaBHOBecHE )KHJIKOCTH | ra3a 1 29.12 https://m.edsoo.ru/8I0XNZKD1

79 Pemenue 3amau 1 30.12 https://m.edsoo.ru/QRONGWOZ8

80 KonTpomasHas padora Ne4 1 11.01 https://m.edsoo.ru/PKAPBXZGT

81 CrpoeHue BemecTBa 1 12.01 https://m.edsoo.ru/YCMZ29JGZ

82 KonmdecTBo BermecTBa 1 13.01 https://m.edsoo.ru/WYH1C81KN

83 N306apHBbIil 1 ©30XOPHBIN MTPOIIECCH 1 14.01 https://m.edsoo.ru/961UIDFRU

84 N3oTepmuueckuii mporecc 1 15.01 https://m.edso0.ru/1R1740Q0N
JlabopaTtopnast pabota Ne6

85 «OmpITHAs MpoBepKa 3akoHa bois- 1 18.01 https://m.edsoo.ru/UUJQYTXYF
Mapuotrta»
JlabopaTtopnast pabota No7

86 «OmnpITHAs MpoBepKa 3akoHa I eii- 1 19.01 https://m.edso00.ru/5CVIKKTMW
JIroccaka»

87 Pemenue 3amay 1 20.01 https://m.edsoo.ru/2L7HENBQ2

88 VYpasuenue Kmaneiipona 1 21.01 https://m.edsoo.ru/Z9FYJNI4U
YpaBHEHHE COCTOSHHS UICATBHOTO

89 ra3a (ypaBHenue MeHemneeBa- 1 22.01 https://m.eds00.ru/V3TS29GT9
Kiamneiipona)

90 Pewenue 3amay 1 25.01 https://m.edsoo.ru/BTE57DDIP

01 SI:II{{:TT;CXE;B:;};Z;MOHeKyMpHO_ 1 26.01 https://m.eds00.ru/ESVIQRBVX

92 CBs13p MEXly TEMIIEPATYpOH U 1 27.01 https://m.edso00.ru/QJTVEHKT7Q



https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q

CpEeIHEH KMHETUYECKOM dHEPruen

MOJIEKYIT

93 Pemenwue 3amau 28.01 https://m.edsoo.ru/HM8AKQY47

94 Hacerimmennsrit map 29.01 https://m.edsoo.ru/XCFAV8SHK

95 BrnaxnocTth 01.02 https://m.edsoo.ru/EF3CUR72W
Jlaboparoprast paboTta Ne§

96 «HccnenoBanne CKOPOCTH 02.02 https://m.edsoo.ru/9KBCOFP9X
OCTBIBAHUA BOIbD»

97 Pemenne 3amau 03.02 https://m.edso0.ru/QJAHEFATR

98 S:HOHCTBa HHIEOCTEH H TREPIBIX 04.02 https://m.edsoo.ru/YODNX8N9Z

99 JlaGopatopHas pabora Ne9 05.02 https://m.edsoo.ru/3WNQFLP9Y
«M3mepenne moayns KOura»

100 Buyrtpenuss sueprus 08.02 https://m.edsoo.ru/WS1GYR4I3

101 [TepBbIit 3aKOH TEPMOIMHAMUKH 09.02 https://m.eds00.ru/2630Y5063

102 Pemenue 3amay 10.02 https://m.edso0.ru/BGX3JCTAQ
[IpumeneHne nepBoro 3aKkoHa

103 TEPMOJMHAMUKH K Ta30BbIM 11.02 https://m.edsoo.ru/L4L5W448T
mporeccam

104 HCCHGHOBaHHeu Kﬂmqugﬁ chTyatun 12.02 https://m.edso0.ru/6GVP71B38
«IMKINYEeCKUI Ta30BbIN MPOIIECC»

105 Pewenue 3amay 15.02 https://m.edso0.ru/3G6DWKG2I
[TpuHIMI ISHCTBUS B OCHOBHBIC

106 3JIEMEHTHI TEIJIOBOTO IBUTATES. 16.02 https://m.edso0.ru/GHLGD83X7
Bropoii 3ak0H TepMOIMHAMUKI

107 ITpumeps! pacuera KII/] nuknos 17.02 https://m.edsoo.ru/60WN2ZDH8



https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
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https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8

108 Pemenwue 3amau 18.02 https://m.edsoo.ru/OZ9EPI4LY

109 da30BBIC MIEPEXO,IBI 19.02 https://m.edsoo.ru/SW376XS21
HccenenoBanue KIr04eBOM CUTyallMU

110 ¥ CTAHOBIICHNE TEMIOROTO 20.02 https:/m.edsoo.ru/NLHAFIBY'Y
paBHOBECHS TIPH HATTMYUH (Pa30BBIX
MEPEXO0I0B»

111 Pemenne 3amau 24.02 https://m.eds00.ru/9PGVSYIWG
Jlaboparopnast pabora Nel0

112 «M3mepenune yaenbHON TEeITOThI 25.02 https://m.edso0.ru/UXITUSMXW
TUTABJICHUS JIbJ1a
O6o006maromuit ypok

113 «MonexymsipHas ¢pusnka. TernaoBbie 26.02 https://m.edsoo.ru/QCIRPYCGA
MIPOIIECCHD»Y

114 Kontponbras padota Ne5 01.03 https://m.edsoo.ru/WRQGZBRF7

115 DNEeKTPUYECKUE B3aUMOICHCTBUS 02.03 https://m.edsoo.ru/LSLE4AKUV5

116 SAKOH COXPAHEHILA EKTPHHECKOro 03.03 https://m.edsoo.ru/RUFC4YTDO
3apsga. 3akoH Kymona

117 Pemenue 3amay 04.03 https://m.edso0.ru/64VZXZ2GP

118 HanpsbieHHOCTS JNISKTPHECKOro 05.03 https://m.edsoo.ru/KE2FEN35X
oJIst

119 [IpuHIKI Cyneprio3uIuy noJien 09.03 https://m.edsoo.ru/Y4ZTZRZAI

120 Pewenue 3amay 10.03 https://m.edsoo.ru/VE37ERCK®6

121 [TpoBOAHMKY B AIEKTPHUECKOM I10JIE 11.03 https://m.edsoo.ru/OQH1PIPRF

122 JIOICKTPHICH B STEKTPHECKOM 12.03 https://m.edso0.ru/L XRB618PO
noJie

123 Pemenue 3amau 15.03 https://m.edsoo.ru/PLTTBZGPC



https://m.edsoo.ru/OZ9EPI4LY
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https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC

124 PaboTa 31eKTpruecKoro moss 16.03 https://m.edso0.ru/R6JHOGRY6

125 PazHocTh noreHuuanon 17.03 https://m.edsoo.ru/CONEPSIIH
CooTHOIIICHHE MK Ty HAIIPSHKCHHEM

126 Y HaIpsHKEHHOCTBIO IS 18.03 https://m.edso00.ru/90KODG7HY
OJTHOPOJTHOTO TIOJISt
HccenenoBanue KIIOYEBON CUTYalMU

127 «/IBr>KeHMe 3apsSKEHHOM YaCTULIBI B 19.03 https://m.edsoo.ru/MGCEWIVUL
OJTHOPOJTHOM DJICKTPHYECKOM TIOJIS)

128 UEKTPOCMKOCTE. JHEPIis 22.03 https://m.eds00.ru/XQP3RIDKA4
AIIEKTPUIECCKOTO TTOJIS

129 Pemienne 3amau 23.03 https://m.edso0.ru/XDAVLS3JL
HccnenoBanue KIr0YEBOW CUTYallMU

130 «JIBmxeHue 3apsyKeHHON YacTHIIE B 24.03 https://m.edsoo.ru/0OWH2Q5J0S
KOHJICHCATOPE»

131 Obobutarowuii ypox 25.03 https://m.edsoo.ru/9WFHKYNVF
«INEKTPOCTATHKA»

132 KonTtponbHas padota Ne6 26.03

133 3akon OMa Jy1st y9acTKa 1enu 05.04 https://m.edso0.ru/52KZZJPDT
JlaGopaTtopHas padora Nell

134 «ecneonarie BOTLT-aMIePHOI 06.04 https://m.edso0.ru/5175121DC
XapaKTEePUCTUKH JIAMIIBI
HaKaJMBaHUS
HccnenoBanue KIIOUEBON CUTYaIlHH

135 «locnenorarensroc u 07.04 https://m.eds00.ru/DX6SFSQS!
napajuieIbHOE COSAMHEHUE
MIPOBOJHUKOBY

136 Pemenue 3amau 08.04 https://m.edso0.ru/K835E5INT



https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT

137 PaboTa 1 MOIITHOCTH TOKa 09.04 https://m.edsoo.ru/WXUI1RUC5
Jlaboparopnas pabora Nel2

138 «Moutrocts TOKa B MpOBOAHIKAX 12.04 https://m.eds00.ru/7S4PGOQHP
[IPH TIOCJICIOBATEIIBHOM U
napajuie;IbHOM COCTUHCHUNY

139 Pemenwue 3amau 13.04 https://m.edsoo.ru/DV219CC72

140 3akon OMa 1S TTOJTHOM TIenHr 14.04 https://m.edso00.ru/36L9OKOEE

141 Pemenne 3amau 15.04 https://m.edsoo.ru/MEDWMLCJ6
Jlaboparopnas padota Nel3

142 «Omnpenenenne I/1C 1 BHyTpeHHETO 16.04 https://m.edsoo.ru/HNIAJ5B73
COIIPOTUBJICHUA HCTOYHHKA TOKa»
Pacuer anekTpuyeckux nemneu ¢

143 TTOMOIIIHIO METO1a DKBUBAJIEHTHBIX 19.04 https://m.edsoo.ru/56 KAVJECB
AIEKTPUUYCCKUX CXEM

144 MaKCHMvaH bHad MOIHOCTE BO 20.04 https://m.edsoo.ru/EKLRQTDAX
BHEIITHEH Ienu
HccnenoBanue KIr04eBOW CUTYallMU

145 «KonpaeHncatopsl B 11enu 21.04 https://m.edsoo.ru/Y15A50SQV
ITOCTOSIHHOTO TOKa»

146 DNEeKTPUYECKUNA TOK B JKHJIKOCTSIX 22.04 https://m.edsoo.ru/CN3FHCY83

147 OUMEKTPHMECKHH TOK B rasax i 23.04 https://m.eds00.ru/70Y40Y6I0
BaKyyMe

148 MCKTPHHECKHH TOK B 26.04 https://m.eds00.ru/87JADYSZ2
MOJTyIIPOBOTHUKAX

149 Obobuatownit ypoi IlocTosHib 27.04 https://m.edso0.ru/DY1D4C16)
AIIEKTPUYECKHIA TOK

150 KonTtponpHas padota Ne7 28.04 https://m.edso0.ru/ZTOFG6J4U



https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U

151

@u3N4EeCKU IPAKTUKYM 110 TEME
«Onpeenenne yuciaa MOJIEKYII B
METaJUINYECKOM TENE»

29.04

https://m.edsoo0.ru/UL391C40D

152

@u3N4eCcKUil MPAKTUKyM II0 TeMe
«Onpenenenue JIIEKTPOEMKOCTH

BO3JYIIHOTO KOHAECHCATOpa
MEPEMEHHON EMKOCTH»

30.04

https://m.edsoo.ru/78PENYOAZ

153

Pu3NYECKU IPAKTUKYM I10 TEME
«M3mepenue yaenbHoro
COIIPOTHUBIICHHUS ITPOBOTHHUKA

04.05

https://m.edso00.ru/MI0QT27R6

154

Pu3NYEeCKU IPAKTUKYM I10 TEME
«HMccnenoBanne CMEMIaHHOTO
COETMHEHUS IIPOBOTHUKOB)

05.05

https://m.edsoo.ru/FZ0CNRGTA

155

Hrorosoe noBropenue. Penenue
3amauy EI'D

06.05

https://m.edso00.ru/T66 K4CKZG

156

Hrorosoe noBropenue. Penenue
3agaqy EI'O

07.05

https://m.edsoo.ru/PPBTS0U4D

157

Hrorosoe noBropenue. Pemenue
sagaq EI'O

11.05

https://m.edsoo.ru/0ZA5PMDO07

158

Hrorosoe noBropenue. Penienue
sagaq EI'O

12.05

https://m.edsoo.ru/5BPTN1YZU

159

Hrorosoe noBropenue. Penenue
3agau EI'D

13.05

https://m.edsoo.ru/UAIS3VVKE

160

Hrorosoe nopropenue. Penienne
3agau EI'D

14.05

https://m.edso0.ru/72JJ3YC6L

161

Hrorosoe nopropenue. Pemnienne
3agau EI'D

17.05

https://m.edsoo.ru/LQO93M5SQ

162

Hrorosoe noBropenue. Pemenne

18.05

https://m.edso0.ru/S7CS1UFMI



https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI

3agad EI'D

163

PesepBHeiit ypok. O600IICHNE 1
CUucreMmatTu3anus 3HAHUH 110 TEME
"Cratuka TBEpa0TO Tena"

19.05

https://m.edsoo.ru/XVYUMKRX6N

164

PesepBubrit ypok. O60011eHUE 1
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"3aK0OHBI COXPAHEHHUS B MEXaHUKe"

20.05

https://m.edso00.ru/C37WXULT2

165

Pesepubriit ypok. O60011eHNE 1
cUCTeMaTH3alusl 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYIISIPHOM
KMHETU4ECKOM Teopun"

21.05

https://m.edsoo.ru/3PBKBKI6D

166

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HaHUH 110 TeMe
"TepmoauHamuka. Ternnossle
MaIuHb!"

24.05

https://m.edsoo.ru/1ZZC67VF1

167

PesepBubIit ypok. O6001eHNE 1
cCHCTEeMaTH3aIHs 3HAHUH 110 TEME

"ArperatHble COCTOSIHHS BEILIECTBA.

®dazoBble Iepexoab"”

25.05

https://m.edsoo.ru/1YSH3LOLN

168

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3alusl 3HAaHH 110 TeMe
"OnexkTpuueckoe mnojue"

26.05

https://m.edsoo.ru/URWB5CULE

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

168

17



https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM MIPOI'PAMMBI10 KJIACC

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET O 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TpaHUIBl MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJeNe:
MaTrepuagbHas TOUKa, MHepLUaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TEJ0, UACATBHBIN Ia3; MOJEIHN CTPOCHHUS Ta30B, KUIKOCTEN U TBEPABIX TEI,
TOYEYHBIN AIIEKTPUUECKUM 3aps]l — IPH pelIeHUH GU3NYECKUX 3a]1a4

10.3

PacnioznaBate pusznueckue sBieHus (MPOIecChl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYSIPHO-KMHETUYECKOH TEOpUU  CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHKHU: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBWKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPYXXHOCTH, HHEpIUs, B3auMojeicTBue Tein; auddysus, OpOyHOBCKOE
JBYDKEHUE, CTPOECHUE XKUIKOCTEH M TBEPABIX TeEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIUIOBOE pPaBHOBECHE, HCIApPEHHUE,
KOHJIEHCAlMs, IJIaBJIEHUE, KPUCTAIIIM3alKs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEXJy IapaMeTpaMH COCTOSIHHS ra3za B M30IpoLEeccax; JIEKTpU3aus Ted,
B3aUMO/IeHICTBHE 3apsIJI0B

10.4

OnuceIBaTh MEXaHUYECKOEC JABYMKCHHUE, UCIIOJIb3Ysl (bl/ISI/ILICCKI/IC BCJIIMYHHBI.
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€jia, CUiia,
HUMITYJIBC  TECJIa, KHHETUUYCCKAsA OHEPIudA, IOTCHHUAJIbHAA  OHCPIUs,
MECXaHHNYCCKasd pa60Ta, MCXaHHYCCKas MOIIHOCTb, IIpH  OIIMCAaHHUH
IIPpaBUJIbHO TPAKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI HCIIOJIb3YEMbIX BCJIWYHH, HUX
0003HAYEHUS U CAWHHNIIBI, HAaXOIUThb Q)OpMYHLI, CBA3BIBAIONIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIEC SIBJICHUS,
UCTOJb3Ys (U3NYECKHUE BEIMUYMHBI: JaBJIEHUE ra3a, TeMIepaTypa, CpeqHsis
KHHETUYeCKast SHEprus Xa0TUYECKOTO JBYKCHHUS MOJIEKYI,
CPEIHEKBAaJApaTU4YHAs  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, Ko3(QQUIMEHT MNOJE3HOro JeicTBUA
TEIJIOBOTO JIBUraTeNsl; MPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3NUYECKUN
CMBICJI MCIHOJIb3yEMBIX BEIWYHMH, UX O0O3HAYECHUS W €AWHUIBI, HAXOJIUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3UYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYUHAM




10.6

OnuceiBaTh  W3y4€HHBbIE  JJIEKTPUYECKUE  CBOWCTBA  BELIECTBA U
AJIEKTPUYECKHE SIBICHUS (TPOLIECCHI), MCIONB3Ys (DU3NYECKUE BEITHMYMHBL:
JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh 10U,
IIOTEHLMAJl, Pa3HOCTh IIOTEHLIUAJIOB; IIPY ONKMCAHUM NIPABUIILHO TPAKTOBATH
(GU3NYEeCKU CMBICIT UCTIONB3YEMBIX BETMYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINME JAHHYIO (U3NYECKYIO BEIWYHHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBaATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIOJIB3YS (hPU3NUIECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Ill 3akonsI
HbloTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrHH, 3aKOH COXpaHEHHs
UMITyJbCA, TPUHLMI  CYNEPHO3ULUN CHJ, TPUHLHUI PaBHOIpaBUS
WHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KHUHETUYECKOU
SHEPruu TEIUIOBOTO JIBIKEHUS MOJIEKYJd ¢ aOCOJIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKU; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3ToM pasinydarh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOoe BBIPAXKEHHE M yCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh yCJIOBHS HMX  0€30IacHOTO
HCIIOJIb30BAHNUS B TOBCEIHEBHOM JKU3HU

10.9

BBIMONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPH ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) U TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOAUTE OIIBIT
¥ GOPMYIUPOBATH BBHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MCPEHUA U HCIIOJIb30BaTh
HN3BCECTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

I/ICCJ'IGI[OBaTB 3aBUCUMOCTH  MCXKIOY (1)I/ISI/II'ICCKI/IMI/I BECJIMYWMHaAMHU C
HCIIOJIb30BAHUCM  IIPAMBIX I/I3MepeHI/II71; Inpu 3TOM  KOHCTPYUPOBATHb
YCTaHOBKY, (bHKCPIpOBaTB PE3YyJIbTAThL HOHy‘lGHHOﬁ 3aBUCHMMOCTH
(1)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/II_I n l"pa(bI/IKOB, ACJIaTb BBIBOABI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

CobmnronaTh npaBuia 6€30MaCHOrO TPya MIPU MIPOBEJCHNUN UCCIIEI0BAaHUIN B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIEeOBATENbCKONH U
IIPOEKTHOM JESTEIBHOCTH C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U
71a00paTOPHOTO 0O0PYIOBAHUS

10.13

Pemars pacu€rHple 3agauyu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M TIPUHIIUIIBI; HA OCHOBE aHANu3a YCIOBHUS
3a/1au¥ BBIOMPATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u ¢dopMynbl, HEOOXOMUMBbIE asi €€ pelIeHus, MPOBOIUTH PacuéThl U
OIICHUBATh PEAILHOCTh MOJYUEHHOTO 3HaYCHHs (PU3NIECKON BETUUHUHBI




10.14

Pemats KaueCTBEHHbIE 3aJauu: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEUUBYIO IIEMOYKY PACCYKJIEHUI C ONOpPOM Ha H3y4EHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (prU3nYecKue SBICHUS

10.15

Wcnonb3oBarh  mpu  pelieHUH  ydyeOHBIX  337ad  COBpPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUW IS  TIOWCKA, CTPYKTYpUPOBAHMUS,
UHTEpPIPETAllUM U TPEACTaBIEHUS Y4eOHOM U HaydHO-TOMYJISpPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pa3NUYHBIX HWCTOYHHUKOB; KPUTHUECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (U3MKE B MOBCEAHEBHOW KU3HU
g obecriedeHust 0Oe30macHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, JUIS COXPAaHEHHsS 3/JI0pPOBBS M COOJIIOICHUS
HOPM 3KOJIOTHYECKOI'0 MIOBEACHUS B OKPYKAIOLIEH cpene

10.18

PabGorate B rpymnmne€ ¢ BBIIIOJHCHHEM Pa3jIMYHbIX COLNHWAJIbHBIX pOHeﬁ,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACTATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllUAX, AaACKBATHO
OLCHMBATb BKJIaJ KaXJIOro MW3 Y4YaCTHUKOB TPpPYIIbI B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupozae. Haydnele meTonbl
MIO3HAHUSA OKpyXKaromero Mupa. Pons skcriepumenta
U TEOpUM B IIpollecC€ INO3HAHHUS IPUPOIBIL.
OKCIEpUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUI u
npoueccoB. Hayunble rumnortessl. ®dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akOHOB. [IpUHIUMII COOTBETCTBHUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAayyHOM  KApTUHBI MHUpa, B
MPAKTHYECKOHN AESITETbHOCTH JII0IeH

MEXAHUKA

KNMHEMATHKA

211

Mexannueckoe NBIDKECHHUE. OTHOCHUTENBbHOCTD
MexaHnyeckoro nBmwxkeHusa. Cucrema oTc4Yéra.
Tpaekropus

2.1.2

[lepememnienne, CKOpocTb (CpeAHssI CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMbI KOOPAMHAT.
Clio)xeHue nNepeMeILeHUI U CII0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHe. ['pa@uku  3aBUCHUMOCTH  KOOPJMHAT,
CKOPOCTH, YCKOpPEHHS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO
ajcHus

2.15

KpuonuneitHoe JIBIDKCHHE. PaBHoMepHOE
JBU)KEHUE MAaTE€pPUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHEWHAsA CKOpOCTh. llepuon u
yacroTa. L{eHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETDP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIEpCAavIn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. lccnenoBaHue COOTHOLICHHUS MEXIY




NyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpU PaBHOYCKOPEHHOM JBM)KCHUU C HavYaJbHOU
CKOpPOCTBIO, PaBHOW HYJ0. M3ydeHue IBHKEHUA
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OpPOIIEHHOT0 TOPU30HTAIBLHO

2.2

JTMHAMUKA

221

[IpuHnun  otHocurensHOoCcTH [anmmites.  llepBsii
3akoH HprotoHa. IHepuuanpHble CHCTEMBI OTCUETaA

222

Macca tena. Cuia. [TpyHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akoH HproTOHA 151 MaTepuanbHOM TOUKHU B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA A1 MaTepuanbHBIX TOYEK

224

3akoH BceMHUpHOTO TsaroTeHus. Cuiia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
Tperust. Cuia CONpOTUBIICHUS MPU JIBIKEHUH Tema
B )KMJKOCTHU WJIU rase

2.2.7

[TocTymarenbHOe W BpalIaTSIIBHOE  JIBHIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMeHT cujabl OTHOCUTEIBHO OCH  BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(0(0)

2.2.9

Texandeckue YCTpOﬁCTBaI IIOAIMITHUKH, IBHXXCHHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHuwe  JIBUKEHHS
Opycka Mo HAKJIOHHOM IUIOCKOCTH TOJ JeicTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCMMOCTH CHIT
VIPYrOCTH, BO3HUKAOIUX B JAehopMUpyeMoOit
NpY)XHHE M PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBanue yclIOBHI paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI 1 UIBMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHus nMmiyiasca B MCO. PeakruBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunernyeckass »53Heprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOM MIPYXHUHBI.
[loTennmanpHas sHeprus Tena BOJIU3U NOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLHMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOMN SHEPTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOWCTBA:  JBUIKEHHUE  PaKeT,
BOJIOMET, KOTIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHue cBa3u ckopocTeit
TeJ Mpu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CHWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHoBHbIE TMOJIOKEHHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, KHIKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOICTB BEIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYI. Konunuecto BEIIECTBA.

o [Tocrosinuas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

uzmepenue. lllkana temneparyp Lenbcus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETHYECKOH TEOpUU HUJCabHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKON JHEPruu  TEIJIOBOTO  JIBMXKEHHS
yactui ra3a. [llkana remnepatryp KensBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 I"a3oBbIe 3akoHbI. M30mporiecchl B uA€aIbHOM rase ¢

IMMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCpMaA,




u30Xxo0pa, u3odapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
SHEPrusl TEPMOJUHAMMUECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

3.2.2

KonuuectBo Temmotsl u  paboTta. BHyTpeHHss
SHEPrus OJHOATOMHOI'O MJEAIBLHOIO Ira3a

3.2.3

Buant TeTJIOTIepeIauHn: TETIOMPOBOAHOCTb,
KOHBEKIIUS, W3IydeHHe. TermnoéMKOCTh  Tena.
VnaenrHasg  TemIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.24

IlepBblii  3akoH TepmoauHaMuKH. [IpumeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKHM K HM30IIPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TenmoBrie MAaIlIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII1/]) termoBo#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoii 3akon TepmomuHamuku. HeoOpaTtumocTh
IpOLECCOB B Mpupoje. TerioBble JBUraTEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texnuyeckue yCTpONCTBA: IBUTraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepeHue ynenbHOU
TEILUIOEMKOCTH

3.3

AT'PETATHBIE CO

CTOAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

331

[TapoobOpazoBanue u koHaeHcauus. Vcmapenue u
KUIMIEHUEe. YJelbHasg TerioTa mnapooOpa3oBaHUs.
3aBUCHMOCTh TEeMIEpPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENbHAS BIaXKHOCTh BO3IyXa.
Hacspiennsii nap

3.3.3

Tépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHMU30TPONUS CBOWMCTB KpUCTaJIOB. JKuakue
Kpuctaiisl. CoBpEMEHHbBIE MaTEpHAIIbI

3.3.4

IInaBnenue u KpucTtalsin3anus. VaenpHas TemioTa




iassieHus. Cyonumanus

3.35 YpaBHeHHUE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KATOPUMETP, TEXHOJOTUH TOTYICHHUS
o COBPEMCHHBIX  MarepuagoB, B TOM  YHCIIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mMepeHue BiaXHOCTU
o BO3JIyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzanusi Tel. ONeKTpudeckuid 3apsa.  [[Ba
o BH/IA DJIEKTPUIECKUX 3aPSIIOB
4.1.2 [IpoBOHUKH, TUIIIEKTPUKU U TIOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs EKTPUIECKOTO 3apsaa
414 BzaumonerictBue 3apsinoB. 3akoH Kynona
DIIeKTpruYecKoe ToJIe. Hanpsioxénnocth
4.15 3JIEKTpUYECKOT0 Mo, [IpuHumm cynepno3uiuu.
JIuHWY HAIPSHKEHHOCTH 3JICKTPHYSCKOTO TIOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 AIEKTPUIECKOM noJie. JusnexTpudeckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texuuueckue yCTpoiicTBa: AJIEKTPOCKOIL,
419 AIEKTPOMETD, ANEKTPOCTaTHYECKas 3aIuTa,
o 3a3eMJICHHE  JJIEKTPOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN TPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o SIIEKTPOEMKOCTH KOHIEHCATOPA
IIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIECTBOBaHUS MOCTOSTHHOTO
421 aJIeKTpudecKoro Toka. Mcrounuku Toka. Cuna Toka.
4.2 ITocTosIHHBINM TOK
4.2.2 Hanpsxenue. 3akon OMma it ydacTka 1enu
423 DIIEKTpUYECKOe COIIPOTUBJICHHUE. VY nensHOE
o COIPOTHUBIIEHHE BEIECTBA
4.2.4 [TocnenoBarenbHoe, MapaieNbHOE, CMEIIaHHOE




COCANMHCHUC ITPOBOAHUKOB

4.2.5

Pabora snexrpudueckoro Toka. 3akoH JIkoymas —
Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoBwKymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE MCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOM)
aneKTpruuecKkon uenu. Kopotkoe 3ampikaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  CONPOTUBJIEHUS  METAUIOB  OT
Temieparypbl. CBEpXIpOBOIUMOCTh

4.2.9

Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonynpoBoauuku. CoOCTBEHHass W TpPUMECHas
MPOBOJIMMOCTh TIOJIYMPOBOHUKOB. CBoMcTBa p-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JIIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DnekTpuueckuii TOK B ra3zax. CaMOCTOSITENIBHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psil. PasznmuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
pUOOPHI, AIEKTPOOCBETUTEIILHBIE PUOOPBHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIA JHO[,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[Tpaktuueckue padoThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

UN3smepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COINPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

CpopMHUpPOBAHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyYEHHBIX 3aKOHOB

Brnanenne ocHoBomojararonuMu  GU3MYECKUMH  MOHATHAMH |

BEJIMYMHAMH, XapaKTEPU3YyIOLIUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHH MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJIEKYIISIPHOM buznku U TEPMOJMHAMHUKH,
ANIEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUN MHKpPOMHpa, MAaKpoOMHpa U MeraMupa, pa3jiuyaTh YCIOBUS
(rpanuIpl, 06JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, OHUMATh
BceoOmMi xapakTep (hyHIaMEHTaIbHBIX 3aKOHOB U OI'PAaHUYEHHOCTb
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3NUECKUE
IIPOLIECCHI,  WCHOJBb3ys  OCHOBHBIC  IIOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3jinyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (M3UYECKON MOJEJbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (pU3MYECKHX  TEeOpud  MPH  UCIOJIB30BAHUU
MaTeMaTHYeCKUX METOJOB pEeLIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWM HMEIOIIUXCA JAaHHBIX, AaHAIU3UPOBATh PE3yIbTaThl H
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJIYYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6y}oume IMPUMCHCHUA 3HAaHUM M3
pa3HbIX pPa3aciiOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKKC HHTCrpaluu
3HaHUH U3 Apyrux npeaMeToB CCTCCTBCHHOHAYYHOTO  IHKJIA:
BBICTpauBaTh JIOTHYCCKYHO MLCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA




Bnanenue OCHOBHBIMH METOJaMU HAy4YHOTO MO3HaHUS,
UCTIONBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSIMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAIbHBIA CHOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH IOTPEITHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEJIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
HIOJTy9EeHHBIC PE3YJIbTAaThl, UCHOJb3ysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
TIOHSITHSI, M JISIaTh BBIBOJBI; COOMIONATh MpaBuiia 0€30MacHOro Tpy/ia
MIpH TIPOBEJICHUU HMCCIIEIOBAHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-HMCCIEIOBATENIbCKON  NIETETPHOCTH € HCIOJIb30BAaHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpOBAaHHOCT, ~ YMEHUW  aHAJIM3UpPOBATH M OIEHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW € (PU3WUYECKUMH TIPOIIECCAMH, C TIO3UITUH IKOJOTHYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUN HAyKM W TEXHOJIOTMWA ISl JajdbHEWIIEero pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(U3NYECKOTO  COJNEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(bOpMaI_[I/II/I

10

ChopmupoBaHHOCTH ~ YMEHMIl  NPUMEHSATH  OCHOBOIOJATaollne
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBl JJIs aHajuu3a Hu
00BsiICHEHUS! (PU3NYECKHX MPOIECCOB, MPOUCXOAALIUMX Ha 3BE3NAX, B
3BE3OHBIX CHCTEMax, B MEXKTaJlaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

1O ®U3UKE
Kon Kon
pasnena/te JJjieMe IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
MBI HTa
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexanudeckoe nBukeHne. OTHOCUTEILHOCTh MEXaHUUECKOTO
o nBkenusa. CucreMa oTcuéTa
MarepuanbHas TOUKa.
7 TpasKTOpHA
E& pamryc-BeKTop:
7le)=(xle) Mr ) =(2)),
TpaeKTOopIA,
IepeMelleHIe: ’O/ :
112 ‘ﬁ‘}_-:‘;('fz)_‘;('fl):}_.z _}—.1: X
= (Ax, Ay, A2),
IyTE.
CroKeHIe nepemememli'l:
A =40y + A7,
CKopOoCTh MaTepHAIbHOM TOUYKH:
_ AF —
Uu=— =T, =[U1_.U1_.U_].
At [y o S
Ax , .
v, =—| =X/, aHaJOIIYHO v, =V,, U.=Z,.
Ao :
1.13
CIloKeHIe CKOPOCTell: &, =0, + 0, -
Briuncnenue nepemMenieHus 1 myTH MaTepUalbHON TOUKHU TIPU
MPSIMOJIMHEITHOM JBHMKEHUHU BIOJb OCH X MO TpaduKy
3aBUCHUMOCTH Vx(t)
1.14




o . Ao Y
VekopeHIle MaTepHansHOI TOYKIL: d = — =y'= [n
AL |y o
Au . ; -
a =—7= =(v, ). aganormaHo a, =(v, )’, a.=(v.)’
Ay r
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE:
x(t) = xg + Voxt
1.15
Uy (t) — vo, = const
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE JBUKEHUE:
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
U;.T - Lﬁ‘:r = EH.T [""’-2 _""’-1]
U he U-\
TIpu NBIGKEHINI B OIHOM HAIPABISHHH IYTh S =1 2
CBoboaHoe najgeHue. YckopeHue cBOOOIHOTO aieHHs..
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

1.1.8

KpuBonuHueiitHoe nBuxeHue. [[BrkeHne MaTepralbHON TOUKU
110 OKPY>KHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM JABMKEHUU TOYKHU 10 OKPY>KHOCTH

_27‘[_2
w= = TV

. HeHnTpocTpeMuTenbHOE YCKOPEHHE TOUKH:

ye = 5 = w?R

. [losiHO€ yCKOpeHKEe MaTepruabHOM TOUYKHU

1.1.9

TBépnoe teno. [locTymarensHOe U BpaliaTeIbHOS ABUKEHUE

TBEPJIOTO TETA

1.2

JTMHAMUKA

1.2.1

Huepruansubie cucteMbl oTcuéra. [lepBbiii 3akoH HproToHa.

HpI/IHHI/IH OTHOCUTENbHOCTH ['anunes

1.2.2

Macca tena. IInmoTHOCTE BeliecTsa:

m

P=7

1.2.3

Cuna. [IpuHIMD Cyneprno3uLUU CUIL:

-

FpaBHOAeﬁCTB =F + F+..




1.2.4

Bropoii 3akon Helotona: 1u1st MmarepuaibHoil Touku B 1ICO

>
>

F1 = ma1

Ap = FAt

pu

F = const

1.2.5

-—

‘Fii ﬁ?l

Tperuii 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fp

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CHUJIBI TPUTAKCHUA MCEKIAY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm;

F=G—3

Cuna tspkectu. lleHTp TsbkecTH Tena. 3aBUCUMOCTH CHJIBI
TSKECTH OT BBICOTHI N Ha/l IOBEPXHOCTHIO IJIAHETHI PAIHyCOM

RO:

GMm

9= R + h)?

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:

Fp = uN

Cuna TPCHUSA IIOKOA:




Kosdduunent rpenns

[aBiienue:
Fy
1.2.9 =—
P=%
1.3 CTATUKA
o
F
MoOMEHT CHJIbI OTHOCHTEIIEHO OCH BPAILICHHUS:
1.31
IM| = FI, roe | — rutedo cubr
F
OTHOCHTEIIBHO  OCH,  Tpoxomsameid  dvepe3  Touky O
MEPIEHIUKYIISIPHO PUCYHKY
enTp macc tena. LleHTp Macc cucTeMbl MaTEPUATIBHBIX TOYEK:
- myr; + myry+...
r].l.M. =
my; + my+...
1.3.2
B oxHOpOIHOM MOJIE TSKECTH
(g = const)
LEHTpP Macc TeJla COBMAJAET C €ro UEHTPOM TKECTU
VYcnous paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akoH [lackang

JaBnenue B xxuakoctu, nokosmeiics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = —Bairecn




€CIIH TeJIO0 U *KUAKOCTh nokosarcs B UCO, To

FApx = PIVonirecn

VYcinoBue 1iaBaHus TEN

1.4

3AKOHbI COXPAHEHIN A B MEXAHUKE

HNMnynsc maTepualbHOM TOYKHU:

p=mv

HNmMnynsc cuctemsl Teir:

p=pt+p+..

3aK0H U3MCHECHHUS U COXpaHCHH UMITYJIbCA:

B 1CO

>

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeI_LIHAt+' "

B UCO , ecnmu
Ap = A(py +p2+...) =0

, €CITH

- -

FlBHeLLIH + FZBHeLLIH +...=0

PeaxtuBHOEC JABHIKXCHHEC

F
ﬁl’;ilr

PaGora cunbel Ha MaoM NEepeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




ol F

D
MouHoCTEh CHIIBL:

€CJIU 3a Bpems

pa60Ta CHJIBI UBMCHACTCA HA , TO MOIIIHOCTH CHIJIBI

Ad
P=— =F-vu-coso

Aty s

Kunerndeckast sHEpryust MaTepUAIBHON TOYKHU:

mv?  p?

From =5 = om
1.4.6

3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUU CUCTEMBI

MarepuanbHbIX Touek: B UCO AExkun = Al + A2 + ...

[ToTrenmanbpHas 3Heprus:

JJI1 TIOTCHOHUAJIbHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEl'IOTeHu

HOTGHLII/IaJ'IBHaH OHEPIHUsi MaTepHaHBHOﬁ TOYKHU B OAHOPOAHOM
IT10JIEC TAXKECTU:

1.4.7 EHOTeHu = mgh

ITorenumanpHas SHEPTUg yupyro I[e(i)OpMI/IpOBaHHOFO TCHIa:

kx?
EHOTeHu = T

3aKOH N3MCHCHUS U COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HeprI/II/I:
Euex = By + Emmm-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0

1.4.8




1.5

MEXAHUYECKUE KOJIEFAHWA 11 BOJIHBI

151

I'apmonnueckue KoJIe0aHus MaTepuaIbHOU TOYKH.
Ammuutyna u ¢asza xonebanuii. Kuaemarnueckoe onvcanue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJIe X - CMEILIECHUE U3 PaBHOBECHSL.

JlnHamMuyeckoe onucaHue:
rae

. OTO 3HAYUT, YTO

DHEPreTUIeCcKOe ONHMCaHNe (3aKOH COXPAHECHHSI MEXaHHMIECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3b  aMIUIMTYABl KOJICOAHWUH CMEIIEHUS MaTepuaIbHON

TOYKH C aMIUIUTyIaMU KojeOaHui e€ CKOPOCTU U YCKOPEHHUS:

Upe =04, @ =04

1.5.2

[Tepnona u yacToTa KoJieOaHMI:

Hepnon MaJIbIX CBO6OI[HI>IX KOJIEOAHNH MaTeMaTHYECKOTO

MassTHHKA:

T=ZIJI
g

[Tepron cBoOOIHBIX KOJE0aHUI IPYKUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3

Brinyxnennsie konebanus. Pesonanc. Pesonancnas kpubast

1.54

[Tonepeunsie u IIPOJIOJIbHBIC BOJIHBL. CkopocTb

pacIpOCTpaHEHMs U JIJIMHA BOJIHBL:

v
A=vT =—
v

WuTepdepennyst u qudpaxiyst BOJIH

1.55

3Byk. CKOpOCTb 3BYyKa

MOJIEKVIJIAPHASA ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKVJISAPHASA ©®U3UKA

211

Mopenu cTpoeHMs ra3oB, KUIAKOCTEH M TBEPIbIX Ten. Ilycts
TepMOJIMHaMHueckas cucrema (temo) cocroutr u3 N
OJINHAKOBBIX MOJIEKYJI. Torja KoJIM4ecTBO BEIIeCTBA
N m
v Ny B u
rae

Ny

— 9ucio ABorajapo, M — macca CUCTEMBI (Tena),
7

— MOJsIpHas Macca BEIICCTBaA

2.1.2

TenmoBoe ABMKECHUE aTOMOB 1 MOJICKYJI BC€UIECTBA

2.1.3

B3anMonelicTBre yacTHIl BElecTBa

214

Huddy3us. BpoyHoBckoe ABUKEHHE

2.15

Mogens naeanpaoro raza 8 MKT

2.1.6

CBsi3b MEX/1y JaBICHUEM U CPEIHEH KMHETHYECKON 3Heprueit
MOCTYMATEIbHOTO TEIUIOBOIO JIBUKEHHUS MOJEKYJ UACaTbHOTO

rasza (ocHoBHoe ypaBHeHne MKT):

Trac mO — macca OJTHOM MOJICKYJIBI,

Tl:V




- KOHIICHTPALMS MOJIEKYII

2.1.7 AoOcomoTHas Temrepatypa: T =t +273K

CBs13b TeMIlepaTyphbl ra3a co CpeHEH KHHETUUECKON YHEpruen

IMMOCTYIATCIIbHOT'O TCIIOBOT'O ABUIKCHUSA €TI0 MOJICKYJIL:

_f 2
2.1.8 £ :i TH.\;;IJ :% kT
N

2.1.9 VYpasuenue p = nkT

MOI[GJ'II) nAaCaJIbHOI'O ra3a B TCpMOJUHAMUKEC!

( Vpaprerse Merreeesa — Kareipora

| BelpaskeHHe 11 BHYTPeHHEH SHepIHH
VpaBueHne MeHeneeBa — KianeiipoHa (IpHMeEHI)
3AIIICI):
oV =""RT =vRT =NkT, p=PXL
2.1.10 H H

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3aKkoH Z[aJ'ILTOHa JI1 JaBJICHUA CMECHU PAa3pPCKCHHBIX I'a30B:

2.1.11 p=pLt+p2t..

I/I3OHpOI_IeCCLI B Pa3pCKEHHOM ra3c¢ C IMOCTOAHHBIM YHUCIOM

2112 MOJICKYJI N (C MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA V):

uzotepma (T = const): pV = const ,

u3oxopa (V = const):




P
— = const
T cons

u3o6apa (p = const):

= const

N <

I'paduaeckoe mpeacrapnenne u3omnporeccos Ha pV-, pT- u VT-
JrarpaMmMmax.

OO0OBbeIMHEHHBINA ra30BbINA 3aKOH:
V

p
— = const
T

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIH_[eHHI)Ie U  HCHACBILICHHBIC  IIaphbl. KauecTBennas

3aBUCHUMOCTb INNIOTHOCTH M OABJICHHA HACBINICHHOTO IIapa OT

2113 TEMIIepaTyphbl, UX HE3aBUCHMOCTh OT 00BEMa HACHIIICHHOTO
napa
Brnaxunocts Bo3ayxa.
OtHOCHTENbHAS BIAXKHOCTH:
¢ _ pnapa (T) _ pnapa (T)
2'1'14 B pHaCbI].LLHapa (T) B pHaCbIU.ll'lapa (T)
2115 M3MeHeHHne arperaTHhIX COCTOSHHMH BEIECTBA: MCIApEHUE U
o KOHJICHCAIINSI, KUTICHHUE JKUIKOCTH
V3meHeHune arperaTHbIX COCTOSIHMI BELIECTBA: IIABJICHHUE U
2.1.16
KPUCTaJUTU3AIHS
2.1.17 [IpeoOpazoBanue sHEpruun B (pa3oBbIX MEpexogax
2.2 TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpeHHss sHeprus
Tennonepenaua kak crnocod M3MEHEHUS] BHYTPEHHEH 3HEpruu
2.2.3 6e3 cosepuieHus pa®oTbl. KoHBEKIMS, TEMIONPOBOIHOCTS,
U3JIy4YeHue
2.2.4 KonunuecTBo TennoTsI.




VYnennrHasg TEIOEMKOCTE BEIIECTBA C:
Q = cmAT

VYaenwHas TeruioTa mapooodpaszoBanus L: Q = Lm.

2.2.5 VY aenbHas TemioTa miasieHus A. Q = Am.
YaenpHas TEIUIOTa cropanus Tormea ¢: Q = gm
DnemMeHTapHas paboTa B TEPMOIMHAMUKE:

A =pAV

2.2.6
Brruucnenue paboTsl mo rpaduky npoiecca Ha pV-auarpamme
[IepBblii 3aKOH TEPMOJUHAMUKH

Q12 = AUp; + A1z = (Uz — Uy) + A

2.2.7
Annabara:

Q12 = 0= Ay, = (U; — Uz) = AUy,

2.2.8 Bropoii 3akon TepmoanHamuku. HeobpaTumelie mporiecchl
[Tpuniune! geiicTBus TemnoBbix MamuH. KIT/I:

229 n= = =1-
MakcumanbHoe 3Hauenue KII. [{ukn Kapho:

T.. —T. T
2.2.10 max 1 = My — =P W _|_ Zmam
YpaBHeHHe TEIJIOBOTO OanaHca:
2.2.11 Q1 +0Q2:+0Q3+...=0
3 SJIEKTPOAUHAMUKA
3.1 SOJIEKTPUYECKOE ITIOJIE




311

OnexTpu3anus Tea U €€ MpOsABICHUS. DIIEKTPUUYECKUM 3apsi.
JlBa Buzma 3apsana. OJeMEHTapHBIM 3JIEKTPUUECKUN 3apsi.

3aKkoH COXpaHCHUSA JICKTPHUICCKOI'0 3apdaa

3.1.2

B3aumoneiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIECKTPUUECKON

IMPOHUITACMOCTBIO

4>

F:k|{?1|'|:}: __1 _|‘-'_;"1|'1
&r” 4mes, 17

3.1.3

Onektpuueckoe mose. Ero nedcTBue Ha 3JIEKTpUYECKHE

3apsbl

3.14

Hanpsok€HHOCTB 3IIEKTPUUECKOro MOJIs:

>

* F

QHpOGHmﬁ

[Tone ToueuHoro 3apsiaa:

OJHOPOJHOEC II0JIE:

E = const.

KapTtunbl TuHUN HanpsHKEHHOCTH ATUX OJICH

3.15

IToTeHumanbHOCTh QJICKTPOCTATHUYCCKOI'O I10JIA.

PazHOCTh MOTEHIMATIOB U HANPSIAKECHUE:
A1z = q(P1 — ¢2) = —qLA¢p = qU.

HOTCHLII/IaJ'ILHaSI 3Hepr1/1$[ 3ap;ma B BHCKTpOCTaTI/I‘{eCKOM I10JIC:
W =q¢




ITorenuman QJICKTPOCTATUYCCKOI'O I10JIA:

4,_[
T q

CBs13b HaprDKéHHOCTI/I moJi1 MU PasHOCTU IMOTCHUUAJIIOB IJId

OJIHOPOJTHOTO 3JIeKTpocTaruueckoro mosst: U = Ed

3.1.6

[IpuHIHN Cynepro3uuy JIEKTPUYECKUX TTOJIEH:

- - -

E :E1+E2+,¢ :¢1 +¢2+

3.1.7

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHs 3apsI0B: BHYTPU ITPOBOTHUKA

Et=0

, BHYTPH Y Ha [TIOBEPXHOCTHU IIPOBOIHUKA (p = CONSt

3.1.8

JIMDIEeKTpUKY B DJIEKTPOCTATHYECKOM Toje. [[uanekTpuueckast

IMPOHUIIACMOCTDb BCIICCTBA €

3.1.9

Konpaencarop. 21eKTpoEMKOCTh KOHACHCATOPA:

q
C=—
U

:‘)HGKTpOéMKOCTB INIOCKOI'O KOHACHCATOpAa:

£gyS
= 0 :gCO

d

3.1.10

HapaHHeJ'IBHOG COCIUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---;Cr[apaﬂﬂ _Cl +C2+...

IlocnenoBaTenpHOE COEIMHEHNE KOHACHCATOPOB:

1 1 1
U=Uit Uz =Gz = — =t ot
mocna




DHepPrus 3apsHKEHHOTO KOHIEHCATOpa:
qu CU? ¢?

3.1.11 —
¢ 2 2 2C
3.2 3AKOHBI TIOCTOAHHOTI'O TOKA
Cuna Toka:
7=4g
3.2.1 AL | 5150
[Tocrostuusiit Tok: | = const
Jlnst moctosiHHOTO TOKA ( = It
392 VYcnoBus cyliecTBOBaHUS ANEKTPHUUECKOTO TOKA.
o Hanpsoxkenne U u 3JIC E
3akoH OMa Jy1s ydacTKa LEeMnu:
3.2.3 I = v
. . - R
DIIEKTPUYECKOE COIIPOTHUBIICHHE. 3aBHUCUMOCTD
COTPOTHBIIEHUSI OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U
324 CeueHHUs. YAeTbHOE COMPOTUBICHNE BEIIECTBA.
2. l
R=p—
s
Hctounuku Toka. 3J]C ucrouHnka Toka:
E — ACTOpOHHI/IXCHJ'[
3.2.5 q
BuyTpennee conpoTuBiieHuE UICTOYHHUKA TOKA
3akon OMa a5 MOJHOU (3aMKHYTOM) 2JeKTpuyeckoi uenu: E
= IR + Ir, oTkyna
3.26 > OTXYA




[TapannenbHoe coeIMHEHNE IPOBOJHUKOB:
I=11+12+..,Ul=U2=.,

1 1 4 1 4
Rnapann Rl RZ v
3.2.7
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
U=Ul+U2+..,I11=12=..,,
Rl‘IOCJI - R1 + R2+
Pabota snextpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:
Q =I?Rt
3.2.8
Ha pesucrope
UZ
R:Q=A =12R1:=1Ut=7t
MOIIHOCTH 3JIEKTPUYECKOTO TOKA:
AAd _
P=— =10
AT {50
TeroBast MOIITHOCTh, BbIJEIsIEMAas HA PE3UCTOPE:
2 U .
P=I"R=—=1IU
3.2.9 R
MoIIHOCTE HUCTOYHUKA TOKA:
AA
©T. CHIT _
PE = A =FEI
4 Ar—(
CBoOo1HBIE HOCUTEIN ANEKTPUYECKUX 3apsAI0B B
3.2.10 MPOBOJIHUKAX. MexaHu3MbI MIPOBOIUMOCTH TBEPBIX

MCTAJIJIOB, PACTBOPOB U pPacCIlJIaBOB JJICKTPOJIMTOB, T'a30B.




[TonynpoBoanuku. 11orynpoBOIHUKOBBIN MO

3.3 MAI'HUTHOE IIOJIE
Mexanndeckoe B3aUMOJJCHCTBHE MarHUTOB. MarHuTHOE IIOJIC.
Bekrop wmarmutHONM wMHaykuuu. [lpuHnmn cynepnosuuuu
MarHUTHBIX IIOJIEH:
B = B; + B,+...
3.3.1 1T
JluauM  WHAYKOMKA MarHuTHOTO Tnoss. KapTuHa nmHM
WHTYKITUU MarHUTHOTO OIS I0JI0COBOTO 174
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB
OmnbiT Opcrena. MarHuTHOE TI0JIE TIPOBOJHHUKA C  TOKOM.
332 Kaptuna nwHMI WHIYKIIUM MarHATHOTO TIOJSL JIJTMHHOTO
NPSAMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA,
KaTYIIKA C TOKOM
Cuita Amriepa, e€ HanpaBJI€HUE U BEJIMYNHA:
F, = IBlsina
3.3.3 |, rae o — yroJy Mexy HalpaBJI€HUEM ITPOBOJHHUKA U BEKTOPOM
B
Cuna JlopeHiia, e€ HanpaBJICHUE U BEJIUYUHA:
Fnop =1 q | vBsina
T 0 — YIoJI MEXIY BEKTOpaMH
v
3.34
Hu
B
. JIBW>KeHMEe 3apsKEHHOM YacTHIbI B OJHOPOJHOM MArHUTHOM
rnoJje
3.4 OJIEKTPOMATHUTHAS MHAYKIWA
[ToTok BeKTOpa MarHUTHON MHAYKLIUHU:
3.4.1 ® = B,S = BScosa




3.4.2

3.4.3

3aKOH 3JEeKTpOMarHuTHOM nHayKuun Papanes:

AD

E:_E =@

Ar—0

3.4.4

{3 .'n'

\r

( &2 =d)

3J1C MHAYKINU B TPSIMOM IIPOBOIHHUKE UTHHOM |,

JBIDKYIIIEMCSI CO CKOPOCTBIO

(wlD
B OJJHOPOJJHOM MarHuTHOM moJjie B:
| E; |I= Blvcosa

, TJIe 0. — yroJl MeX Ay BeKTopoM B u HOpmalibio

-

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

-
-

lnv

; €CITN

SIBnenue anexrpomaruutHOM UHAYKIMU. D/1C nnmykiuu




TO
| E; |= Blv

345

[IpaBuiio Jlenna

3.4.6

NHIyKTUBHOCTSB:

, uma © = LI
Camonnaykius. IJIC caMOMHAYKIINH:

A
E:,-=—L—L ——1r,
Aty

3.4.7

9Hepr1/1${ MardvuTHOTI'O ITOJIA KaTyYHIKHU C TOKOM:

LI?
M=

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHHMA 11 BOJIHBI

351

Konebarenbubiit  koHTYp. CBOOOIHBIE DIEKTPOMArHUTHHIE

KOHe6aHI/I${ B HACAJIbHOM KOJ'IC63,TCJ'II>HOM KOHTprZ
[mu=muwuw+%1

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna TomcoHa:

T =2nVLC

, OTKyJa




CBs3b AMINIMTYbI 3apsgaa KOHACHCATOpa € aMHJ'II/ITYI[Of/'I CHJIbI
TOKa IpHu CBOGOHHBIX SJICKTPOMArdHuTHBIX KoineOaHUsIX B

nacaJbHOM KoJIe0aTeIbHOM KOHTYpEC:

Qe = —

C}

3aKOH COXpaHEHUsI SHEPrUM B HJACATBHOM KOJIeOaTEIHbHOM

KOHTYpE:
3.5.2
3.5.3 BoiHyXIeHHBIE AJIEKTpOMarHuTHbIE KojieOaHus. PesoHanc
[lepemennsiii Tok. IIponsBoacTBo, mepenada M notpedieHUe
3IEKTPUYECKON SHEPTUU
o cu® LI’ cuU’_ LI’
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 - e
E1lBlc
356 [lIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
361 [IpsamosMHEiHOE pacnpoCTpaHEHHE CBETa B  OJHOPOJHOMU
cpene. Toyeunslit uctounuk. Jyd cBeta
3aKOHbI OTPaKEHHUS CBETA.
a=pf
3.6.2
olp
T77777 77777
3.6.3 [TocTpoenue n3o0pakeHui B MIOCKOM 3epKalie
3aKOHBI IPEJIOMIIEHUS CBETA.
3.6.4

HpCHOMHeHI/Ie CBCTa:

nysina = n,sinf.




AOCOJIOTHBIN 1M0Ka3aTelb NPEIOMICHHUS:
c

Nasc = v

OTHOCHUTENBHBIN MMOKa3aTeNb MPETOMICHHUS:
np, v

nOTH
1 U2

XoJ tydel B Ipu3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHOLIEHHE YacTOT M COOTHOIIEHWE JUIMH BOJH IIPU

Mepexo/ie MOHOXPOMATHYECKOIO CBETa Yepe3 rpaHuIly paszena

JBYX ONTHYECKUX CPEJ:

3.6.5

n,<n, n,

ny

Oy

[TonHOE BHYTpEeHHEE OTpaKEHUE.

[IpenenbHBINA yroy NOJHOTO BHYTPEHHETO OTPasKEHHUS:

. 1 np
Sinay, = =—
Noru ny

3.6.6

Co6npa10ume n  paCCCHUBAIOIIUC JIMH3BI. Tonkass nuH3a.

cDOK}/'CHOG PaCCTOAHUEC U ONITHYCCKAA CHUJIa TOHKOM JIMH3BI:

3.6.7

dopmyiia TOHKOH JIMH3BI:

QUl -
| =
T =




VBenuueHue, JapaeMoe JIMH30M:

h 11l
F:—:—
H d

F\ h
f

3

B cnyuae paccenBaroniei JuH3bI:

3.6.8

DO=F =

0,

[=—=

h |fl
H-a !

Xoa dyda, IpOUIEALIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K
e€ rTmaBHOM omntudecko ocu. Iloctpoenne wu3o0pakeHUi
TOYKH M OTpe3Ka HpsIMOM B COOMpAIOLIUX M PACCEUBAIOLIUX

JIMH3aX U UX CUCTEMAx

3.6.9

doroannapaT Kak onTHueckuil mpubop. ['ma3 kak ontuyeckas

CHUCTCMa

3.6.

WNurepdepennust csera. KorepeHTHbIE HCTOYHHMKH. Y CIOBUS
HaAOIIOICHUS MaKCHUMYMOB u MUHUMYMOB B
UHTEp(PEpPEHIIMOHHON  KapTHMHE OT  JIBYX  CHUH(Da3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,+1,£2.£3 .

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakmus cBera. [ludpakinuonnas pemeérka. YcClIoBHUE
Ha6JIIOI[eHI/I$I TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM
NnaacHu MOHOXPOMATUYCCKOI'O CBCTA C IIJIPIHOﬁ BOJIHBI A Ha

peméTky ¢ nepuoom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 l'unoresa M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®oT1oHbl. DHeprus (HoToHa:
E=hv= he _
=hv=—=pc
412
Nmmynbe ¢oToHa:
_E h h
P=Cc=0¢ ™2
4.1.3 dotordpdext. OnbiTel A.I'. CToserosa. 3akoHsl poTodddekra
VYpaBuenue DitHmTeiHa a1 GoTodddexra:
E¢0T0Ha = ABbIxoza + EKnHmax;
rae,
hc
E¢0T0Ha hv = 7}
4.1.4
hc
ABbeo,aa = hv}cp = T

Kp

2
mv max

Exvumax = 2 = eUsy




[laBiieHue cpera.

4.15 JlaBiieHnE CBETA HA MOJHOCTHIO OTPAKAIOIIYIO IOBEPXHOCTh U
HAa TOJHOCTBIO MOTJIOUIAIOIIYIO TOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [InanerapHas Moenb aToMa
[Moctymarel Bopa. M3nydenue u moryiomeHue (OTOHOB IPHU
Hepexo/Jie aTOMa € OJJHOTO YPOBHS PHEPIUU Ha JPYTroil:
he
422 ;jv"”r :.-_ = |EH _EH‘J|
Y
JIuHelyaTele CIEKTPBHI.
CrnexTp ypoBHEH SHEPIrUU aTomMa BOJAOPOJIA:
4.2.3 13 6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O SAIPA
431 Hyxknonnass monens snmpa [eitsenOepra — MBaneHko. 3apsin
o anpa. MaccoBoe uncio saapa. M3oTonsl
PannoakTuBHOCTB.
Anbda-pacnan;
A A4 4
ZX—>>5Y +;He
bera-pacnan.
DNeKTPOHHBIN B-pacnan:
4.3.2 N N 0
FX—= Y+ je+v,
[To3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
I'amma-usinydenue
3aKoH paJiMOaKTHUBHOIO pacmaja:
-t
4.3.3 N(t) = Ng* 2T




[Iycte M — Macca paguoakTUBHOIO BeulecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

SnepHble peakuuu. Jlenenue U CHHTE3 sSAep




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

1.YueOnuk: ®usuka -10 knace (1 u 2 yactu), aBropsl: JI.O.I'enaeHmTeiiy,

0. Ik, uzg. MHEMO3WHA, r.MockBa
2. Coopnuk 3aaau 10 ki: aBropsl - JI.O.I'ennenmreiin, FO.U. [uk, I'.U. JleBuen

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
PabGoumne mporpaMMbl ¢ METOUYECKUMHU PEKOMEHIausIMu (6a30BbIN 1

yrayOieHHsli ypoBaH) aBTopoB JI.O.I'enaenmreiin, FO.W./{uk, uza.
MHEMO3UWHA, r.Mockga

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET



