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Annomayusa K padoueii npozpamme
yueonozo npeomema « Quzukay
Yenyonennwtii yposens

PabGouas mnporpamma yweOHoro mnpeamera «Duszuka» o0s3aTENBHON
npenMeTHol oOnactu  «EcTecTBeHHO-HAay4YHBbIE MpeaMEeThl» pa3zpaboTaHa B
cooTBeTCTBUM C MYHKTOM 18.2.20I'0OC COO, ®OOIT COO wu IlonoxkenneM o
paboueil mporpaMme y4eOHOro mpeaMmera, yueOHOro Kypca, yueOHOTO MOy,
Kypca BHEYPOUHOU JIEATEIbBHOCTH U peanusyercs 2 roaa, 10-11 knacc.

PabGouass mporpamma paspaboTaHa Tpynmol y4HTENIEH B COOTBETCTBHH C
NOJIO)KEHHEM O  pabouyux TporpaMmax M ONpelesieT  OpPraHu3aluio
o0pa3oBaTeIbHON JEATEIBHOCTH YYUTENsl B IIKoJie Mo ¢u3uke (YriyOJeHHbIN
YPOBEHD).

PabGouas mporpamma yueOHoro mpeameta siisiercs dacteio OOIT COO,
ONPEIEIISIOIICH

- coJIepKaHue;

- IUTaHUpYEeMbIe  pe3ynbTaThl  (JINUHOCTHBIC, METalpeAMETHhIE U
IpEIMETHBIC);

- TeMaTHYECKOE TJIaHUPOBAHUE C YIETOM pabodelt mporpaMMbl BOCITUTAHHS
1 BO3MOKHOCTBIO uctoab3oBanus DOP/LIOP.

PaGouas mporpamma oOCyKJeHa W TPHHSITA PEIICHHEM METOIUYECKOTO
oObEIMHEHUS] W  COIJIacOBaHA  3aMECTUTEIIEM JUPEKTOpa Mo  y4eOHO-
BOCMHUTATENIbHOM padoTe.
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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpefaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOI1 00pa3oBaTeabHON MporpamMmmel, ripeacrabieHHbIx B DI'OC COO, a Takxke
c yuérom denepanbHoil paboyedt mnporpamMmbl BocniuTanus W KoHuenuuu
npenoaaBanus ydeoHoro npeamerta «Dusnka» B 00pa3oBaTeIbHBIX OPTaHU3AIMIX
Poccuiickoit denepanuu, peaau3yondx OCHOBHbIE 00pa30BaTebHbIE MIPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOTro TpeaMeTa ¢ Y46TOM MEXIPEIMETHBIX W BHYTPHIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3ydenne kypca (Qu3UKHA YriIyOJEHHOTO YpPOBHS IO3BOJISIET PEaM30BaTh
3a/lauyu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOy4JaromumMcsi, KOTOphle HEOOXOIMMBI JUIsl TPOJOJIKEHUS 00pa3oBaHHsS B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (HW3MKHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS: JMYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nmporpaMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha YIIIyOIEHHOM
YPOBHE, SIBJIIETCSI CUCTEMHO-/1€ATEIbHOCTHBIHN MOAXO/I.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (U3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YyJIbTAThI 110 TOJaM 00yUYEeHHUS;

cozepkanue yueOHoro npeamera «Ousuka» 1o rogam 00y4eHuUs.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET ObITh
WCIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHHUSI CBOMX pab0OUUX MIPOTPAMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBACT TBOPUECKYIO MHUIIMATUBY YUUTEIEH U
MPEIOCTABISET BO3MOXKHOCTH JUIsl peaTu3alud  Pa3TUYHBIX METOIUYSCKUX
MOJXO/IOB K TPETNoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCJIOBHH
COXpaHeHUs 00s3aTeTbHON YacTH COJIepPKaHus Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTo IpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuzuueckoit reorpaduert U actpoHomueid. Hcmonp3oBaHME U aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
NOJIy4eHHUsT HOBBIX MaTepHallOB C 3aJaHHBIMH cBoiicTBamu. W3yuenue Qusuku
BHOCUT OCHOBHOMW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HayYHBIA METOJ MMO3HAHUS
IPY BBITOJIHEHUH MU YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PaCCMaTpUBaTh KaK MPUHLHUIIBI €r0 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 Mmarepual Kypca (U3UKA
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bu3MKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

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

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, MOCBSIIEHHBIX S3KOJOTMYECKUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. s pusuku peammzanust 3THUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — O3TO CHUCTEMa CaMOCTOSTEIBHOTO YYEHMYECKOTO JKCIIEpUMEHTA,



BKJTIOYAIOMIETO (DPOHTATBHBIE YYCHUYECKHWE OMNBITHI NPU HW3YYEHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crioco0a peanuzauuy pU3nYecKoro NpakTukyma. B mepBom ciiydyae npakTukym
npoBoauTcst b0 B koHie 10 u 11 kimaccoB, nubOO mocie MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpamusi padbor
NPaKTHKyMa B CHCTEMY JIa0OpAaTOPHBIX pabOT, KOTOPBIE MPOBOATCS B IMpPOIECCEe
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITEILHOE ~ MCCIIEJIOBaHHWE, KOTOPOE TMPOBOAMTCS TIO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKIHUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYCCKUX MPAKTHYCCKHUX PadOT OCYIIECTBIISICTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, HCCIICIOBAaHUS 3aBUCUMOCTEH (M3MUYECKUX BEITUYMH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHME yensieTcs peIIeHNI0 Pacu€THRIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHOM (M3HUECKON MOJIENBIO, TO3BOJIAIONINE TPUMEHSITh U3yUYEHHBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETrPHUPYs
NpUMEHEHHEe 3HAaHUM U3 pa3HbIX pa3zaesoB. s KaueCTBEeHHBIX 3a/1a4 TPUOPUTETOM
ABJIAIOTCS 3aJaHusi Ha OOBACHEHHE/TPECKa3aHue TNPOTEKaHUd (PUINUECKUX
SIBJICHUH U TIPOILIECCOB B OKpY’Karollel JKU3HM, TpeOyromue BbiOopa Gru3ndecKon
MOJIETIU JJI CUTYaIlMH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBetrctBHm ¢ TpedoBanmsMu ®I'OC COO k MaTepualbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kype Gu3nku yriyoJI€HHOTO YPOBHSI Ha YPOBHE
CpeaHero oomero oOpa3oBaHUS JIOJDKEH H3Yy4aTbCs B YCIOBUSX IPEIMETHOTO
kabuHeTa. B kaOuHere GU3WMKH MODKHO OBITH HEOOXOAMMOE J1a0OpaTOpHOE
o0opyaoBaHME 7S BHITOJIHEHHSI YKa3aHHBIX B IPOrpamMMe 1Mo GU3HKE YICHUIECKUX
OTIBITOB, TAOOPATOPHBIX PadOT U pabOT MPAKTHKYMa, & TAKKE JEMOHCTPAIIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMBbIX  SIBIEHWW W  MPOIECCOB, OJMIUPHYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX OOydyamwluxca. TeMaTuyecKue KOMIUIEKThI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIETISIMHU U3y4€HUS (PU3MKH B 00LIEM 00pa30BaHUM SIBISIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENbCKOIO OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSM;

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

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMupoBaHUE TPENCTABICHUNA O poiu (DU3MKU A1 Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

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

JlocTkeHnue 3TUX 1eliel oOecreunBaeTcsl pelieHueM CIEAYIONUX 3a1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DM3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

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

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C IBHO 33JJaHHOMN (hU3MIECKOM
MOJIETIbIO, 3a/lay, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3AaHHE (U3UYECKOM
MOJIEIM, aJEKBaTHOM yCIOBHSAM 3aJayd, B TOM WYHCIE 3aJad HHKEHEPHOIO
XapakTepa;

NOHMMaHWe (PU3NYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS HA OKPYKAOLIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOIO IIJIAHUPOBAHUS W TMPOBEACHUS
¢u3nuecknx OKCIEPUMEHTOB, aHAIMW3a W HHTEpPHpeTanud  WHHOPMAIHH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

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
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOMIMMUCS, I[UJIAHUPYIOLIUMU TPOAOHKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
00pa3oBaHUs OTBOJUTCS

B 10 ximacce — 204 yaca (6 4acoB B HEJIEIIO).
B 11 xmacce — 204 gaca (6 4acoB B HEJICIIO).



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.

OKCIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHUsl npupoabl. HalmoneHue 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 (PU3MUECKUX SBICHUN M MPOIECCOB (MaTepHalibHas TOYKa,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @U3nMUYECKUid 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PU3nUecKas TEOpHUsl.

Pons u mecto duzuku B GOpMUPOBAaHUN COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ LU(]poBoit 1aboparopueit mo ¢usuke. [Ipumepsl n3MepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMM HA OCH CHCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

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

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBHUCHUMOCTH KOOPJMHAT, CKOPOCTH U
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKEHHE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBIKCHUSL.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenne naBmwkeHUs Tena, OpOIIEHHOTrO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmukKym.

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).

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MpsAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUO/ia 0OpalieHusi KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemHepuuanbHble cUCTEMBI OTCUETa (OmpenereHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cumna TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS NMPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBHKCHUSI.

Hasnenue. 'mapocrarnueckoe nasinenue. Cuna Apxumena.

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

Jemoncmpayuu.

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

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByX UMIMHAPOB WM WIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE PaBHOAEHCTBYIOIEH TPUIIOKEHHBIX K TETY CHJI C TPOU3BEACHUEM
MacChl TeJla Ha €r0 YCKOPEHUE B MHEPLIUATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenue paBHOIECUCTBYIOIIECH CUJI MIPU JBUKEHHHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



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

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

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

UccnenoBanue nBmxeHus Opycka MO HAKIOHHOM MJIOCKOCTH C TTEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJa, UMEIOIIETO TUIOIAlb ONOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

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

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

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

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

MOIIHOCTh CUIIBI.

Kunernueckast sHeprusi marepuaibHOW TOuykd. TeopemMa 00 H3MEHEHHH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
JHEprud Tejaa B OJJHOPOJHOM I'PABUTALIMOHHOM ToJ€e. [loTeHnanbHas 3Heprus tena
B T'PaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpHM U BHe 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI Te€J. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
NEUCTBUM HA TEJIO CHUJIbI TSIKECTU U CUIIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nMmimymnbca Tena no TOpMO3HOMY MYTH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITyJIbca MPH YIPYTOM B3aHUMOJIEHCTBUU.

N3mepeHrne KHNHETUUECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ PaOOTON CHUITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa ¥ TEPMOJAMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. [lnddysus. bpoyHOBCKOE MBHKEHNE. XapaKTep NBIKCHHS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuecTBo BeuiectBa. [loctosHnas ABorajipo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOroO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
UJeaqbHOM Tra3e C IIOCTOSHHBIM  KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MpeCTaBIeHUE U30TPOIIECCOB: U30TEpMa, U30X0pa, n3o00apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JBUKEHUS.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1porecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS MPH
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMUAYECKON CHUCTEMBI. BHeNIHME 1 BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJTUUYNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mojgens uaealbHOrO Ta3a B TEPMOJUHAMUKE — CHCTEMA YPaBHECHUN:
ypaBHeHHe MenneneeBa—KiianeiipoHa n BBIpaKEHUE I BHYTPEHHEW JHEPTHM.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Beruncienue paboTsl mo rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYEHHUE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHEeHHE Maliepa. YenbHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér KonmuyecTBa TEIUIOTHI TpW  Temionepenade. I[lonstue o0
aauabaTHOM TIpoliecce.

[TepBrlil 3aK0H TepMOAUHAMUKU. BHYyTpeHH 151 sHeprus. KoanyecTBo TemioTsl
U paboTa Kak Mephl HM3MCHEHHUS BHYTPEHHEH HHEPruu TEePMOAMHAMUYECKOU
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIFOTHAsI TeMITeparypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0MHOTOo Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIHIbHHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOWHA,
MOJYy4YeHUE CBEPXHUZKUX TEMIIEpaTyp, YTWIM3AIUsA «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TCIIOBOM» M 3JIEKTPOIHSPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACIbHBIX TEINIOEMKOCTEH BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEINIOEMKOCTH.

UccnenoBanne mpoiecca OCThIBAHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u KoHIeHcausl. Micnapenue u kurneHue. Y aenbHas TeioTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00bEéMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT JaBJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCHUTEINIbHAS BJIAYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanmu TBEpHoro tena. Pactsokenue u cxatue. Cnur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PACIIMPEHUs TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B ha3oBBIX MEPexo1ax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Moean HEHLIOTOHOBCKOM JKUIKOCTH.



Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenue yaenpbHON TEIUIOTHI IUIABJICHHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOwra.

HccnenoBanune 3aBUCUMOCTH Jedopmald  pe3sMHOBOro obpasma oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiioB. [IpOBOJHMKM, JUAJIEKTPUKU U MOJYINPOBOIHUKHU.
DNeMEeHTapHBIN ANEKTPUUYECKHI 3apsij. 3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOTO0 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

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

Hamnpspbk€aHocTh  anekTpudeckoro  mosis.  [IpoOuerit  3apsa.  Jluawwm
HAIPSKEHHOCTH AJIEKTPUUECKOTO 1oIs. OQHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
NOTEHIMATIOB [JIsl 3JEKTPOCTATHUUECKOro TMojs (Kak OJHOPOJHOro, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0bEéMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OecKOHeUHON TUIOCKOCTH. KapTuHbl JWHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.

Konnencatop. DneKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrxeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM DJIEKTPUUECKOM II0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKECHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTb JJICKTPOEMKOCTH TUIOCKOTO KOHJEHcCAaTtopa OT IUIONAau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HampsKEeHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapajuieIbHOE, CMEIIAHHOE COEAWHEHUE NPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TeruioBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJIC n BHyTpeHHEE CONPOTUBIIEHUE UCTOUHUKA TOKA. 3aKOH OMa JJ1s1 OJIHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenue Cuiibl TOKa U HANPSIAKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONMPOTUBIIEHHUS TTPU MOCTOSIHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKY IMOJOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MTOJTOCAMUA HCTOYHHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTUBJIEHUS METAJIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. JIEKTPOJUTHYECKAS IUCCOLMALINS.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. [1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30pa3psiIHbIC
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJIEKTPOHHAS! MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snekrposnnsa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CriocoObl u3MepeHus: PU3NYECKUX BEIIMUMH C UCTIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknX BENWYMH, MPOBEPKA MPEIOKEHHBIX TUIMOTE3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzydenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 kiacce ocyiiecTBaseTcs
C YUYETOM COAECPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMHM MaTEMATHUKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



TEOopus, HAONIOJCHUE, SKCIEPUMEHT, MOJACIMPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
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 NBIXKEHHE B KUBOHM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KANMWUISIPHBIE SBJICHUS B IPUPOJIE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIbI, AIEKTPUUECKHE CBOWMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M OKHJIKOIO TpPEHUS B TEXHHKE, CTaTUUYECKHE KOHCTPYKLUHU
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
MOJYyYeHUs] COBPEMEHHBIX MaTepHaloB, B TOM UHCJIE€ HAHOMATEpUaJOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKAa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

ITocTossHHBIE MarHuThl. B3aumMoaeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHutTHoe
nosne. Bektop MarauTHOM MHAYKUMU. [[pUHIUII Cynepro3UIIMM MarHUTHBIX MTOJIEH.
JlvHMM MarHuTHOW WHAYKIUH. KapTWHA JWMHUM MAarHUTHOM WHIYKIIMW TOJISI
MOCTOSIHHBIX MarHUTOB.

MarnutHoe T10Jie TPOBOJHMKA € TOKOM. KapThHa JHHUA WHIYKIAU
MarHuTHOTO TOJS JJMHHOTO MNPSIMOTO IPOBOJHWKA W 3aMKHYTOI'O KOJIBIIEBOI'O
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Opctena. BzanmopaecTBue npoBOHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HAalPABJICHHUE.

Cuna Jlopenua, €€ MoayJib U HanpaBiaeHUE. JIBH)KEHHE 3apsIAKEHHON YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHa.



SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
WHAYKUUHA. OJIEKTPOABMIKYIIAS CHJIA HWHAYKIUHA. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu Gapanes.

BuxpeBoe anekrpuueckoe mnonie. IJIEKTPOABUKYIIAs CWIA HUHAYKIAH B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEIHLHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABWKYLIAs CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TOCTOSIHHbBIC
MAarHMThl, JJIEKTPOMATHUTHI, DJIEKTPOJABUTATENIb, YCKOPUTEIN DSJIEMEHTAPHBIX
YaCTUILl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MAarHUTHOTO TIOJISI.

B3aumopelicTBue 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHnE IIEKTPOMArHuTHOW UHIAYKIIU Y.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CHUJIbI UMHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccrenoBanne AeUCTBUS MIOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIHAH.

Paznen 5. KosieOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHUmMHble KOJ1eOAHUA

Konebarensnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KOeOaHMS.
INapmonnyeckue konebanus. [lepuon, wacrtora, amrumityma u (aza KoieOaHUH.
[IpyxvHHBINM MasATHUK. MaremMaTH4eCKU MasTHUK. YPAaBHEHHWE TapMOHHUYECKHX
kosnebanwmii. [IpeBparienre sHeprun MPY TAPMOHUYECKUX KOICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOAaHWS B
UJCaTbHOM KOJIeOATEIbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMU Kojebanuamu. @dopmyna Tomcona. 3akoH CcoOXpaHEHHs
SHEPI'uM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.



[IpencraBnenue o 3aTryxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeIHYX€HHBIE 3J1€KTPOMArHUTHBIE KOJIEOaHNUS.

Ilepemennslii  TOK. CHUHYCOMITANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYAHOE W JEWCTBYIOIEE 3HAYEHUE CHJIbI TOKa H
HaIpPSHKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenaya U NOTPEOICHUE BIEKTPUUECKON
SHEPruu. DKOJOTUYECKUE PUCKH MPU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIB30BaHUS AJIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HU.

TexHudeckne ycTpoWCTBAa W MPAKTHUYECKOE MPUMEHEHUE: DIECKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTporepeay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjie0aTeIbHOW CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTUYEeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHui.

UccnenoBanne CBOMCTB BHIHYKIEHHBIX KOJICOaAHUH.

HaGmonenue pe3onanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAPSDKEHUST OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mpu mocienoBaTEIbHOM COEIWHEHUHU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JEKTpOoTepeIadHn.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomol

HccnenoBanne 3aBUCUMOCTU MEPUOIA MabIX KoleOaHW Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKA B LIEMH U3 MTOCIIEIOBATENBHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U Pe3uCTOopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60JIHbL

Mexannueckue BOJIHBI, yclOBHS pacnpoctpanenus. llepuona. CkopocTb
pacrpocTpaHeHuss W JiuHa BoJHBL. [lomepeyHble W  MOPOJOJIbHBIE BOJIHBIL.
WNuTtepdepenmus n nudpaxius MEXaHUIeCKUX BOJH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBUSI M3JyUYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHoil BosHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, TOISpU3aus, TUPPaKIus,
uaTepdepernrs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEeHHE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMIBI paguOCBA3U U TeaeBUIeHUs. Panuonokanus.



DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IMArHOCTUKAa B TEXHUKE W MEAULIMHE, paaap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MTPOOJIbHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus ¥ MpesioMIICHUS MEXaHUUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOM U
4aCTOTOU KOJIeOaHUI.

NccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, IPEJIOMIIEHHUE,
noJisipu3anus, 1udpakius, uHTephepeHIns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHENWHOE pacHpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

Otpaxxenue cBeTta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxkeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONTIOTHBIN MOKa3aTENb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbd yroja MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBeta. ClnoxHBIM cocTaB Oenoro cera. L[ger.

Cobwuparomue 1 paccenBaroiue TuH3bl. ToHkas muH3a. DoKycHOE paccTosiHUE
U ONTHYeCKasl cuia TOHKON jauH3bL. [locTpoeHue n3o0pakeHui B COOMPAIONTUX H
pacceuBarouX JuH3axX. PopMyra TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonspuzanus ceera.

TexHnueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyNa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJIPOU.

Jlemoncmpayuu



[IpsiMmonMHEHOE pAacpPOCTPAaHEHHUE, OTPAKEHUE U MPEIOMIICHUE CBETa.
OnTuueckue npuOopskI.

[lonnHOE BHYyTpeHHEE OTpakeHne. Mojelb CBETOBOA.

HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.

Mopenu MUKPOCKOIIa, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu ceera.

[TonyueHnue ciekTpa ¢ MOMOIMILIO MPU3MBI.

[Tonyuenue cniekTpa ¢ MOMONILI0 TUPPAKIIMOHHON PEIIETKH.

Ha6mronenue noisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepeHue nokaszaTesns NpeoMIICHUs CTEKIIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI cIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH

['paHuLIbI MPUMEHUMOCTH KJIacCuUYecKoi MexaHuku. [locTynartel crienuaabHOM
TEOPUH OTHOCUTENIBHOCTU: NHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe,
INPUHIUI OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMe/IJIEHME BPEMEHU M COKpalleHHE
JUIAHBI.

DOHeprusi ¥ UMITYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs13p Macchl ¢ SHEPrUel U UMILYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPruUs
HOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHEeprun GOTOHA C €T0 YACTOTON. DHEPTHS
U UMITyJbC (poToHA.

OtkpeiTre u uccinenoBanue Gorodddexra. Onbitel A. I'. CToneToBa. 3aK0oHbBI
dororddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHuia»
doToarddexra.

JNlaBnenue ceeta. OnbiTer [1. H. JIeGenena.

XHUMHYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpoWCTBA MU NPAKTUYECKOE MPUMEHEHHE: (DOTOIIEMEHT,
doTogaTunk, comHeYHas 6arapes, CBETOANOI.

Jlemoncmpayuu

®doTo3dPeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

NccnenoBanue 3akoHOB BHelIHEr0 GoTo3ddexra.



Cseronuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHIO o -4acTHII.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyyeHune u moriouieHue
(OTOHOB MpHU Mepexoje aroMa C OJHOIO YPOBHsS SHEpPrud Ha Apyrou. Buasl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.
BonHoBsie cBoiicTBa yactull. Bomusl ne bpoitns. KopmyckyiisipHO-BOJIHOBOM
IyaJli3M.
CrnoHTaHHOE U BBIHYXJECHHOE U3JIyUYEHHUE.
TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPaTbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopuens onbita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHeM4aThiX CIEKTPOB U3TyUCHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HaGmronenue nuHevaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paguoakTHBHOTO
mznyuenus.  CpoiictBa  anmbda-, Oera-, TramMma-u3iaydyeHus.  Biusaue
PaauOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIPOTOHA M HeWTpoHa. HykmonHas monenb sapa [eizenOepra—
NBanenko. 3apsa aapa. MaccoBoe unciio siapa. M30Torsl.
Anbda-pacman. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacla/ia.
DHeprusi CBSI3M HYKIIOHOB B siipe. Slnepubie cuibl. JledexT maccsl sapa.
SnepHble peakuunu. Jlenenue u cUHTE3 S€EP.
Anepnsiii peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl W TIEPCIECKTHBBI
SAIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKpPbITHE MO3UTPOHA.
Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHIL.
dyHnaMeHTaIbHbIC B3aUMOACHCTBUSA. EAMHCTBO (hr3mdeckoit KapTHHBI MUPA.
TexHnueckne yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHECHUE: JTIO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CU€TurK HOHU3UPYIOINX YACTHLI.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paspnen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPUIMKH

DTtansl pa3BUTHS aCTpOoHOMUU. [IpuKIIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

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

CosiHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCThb. McTounuk sHeprur ConHLIA U 3BE3N.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEeMEHHbIC MPEJACTABICHUS O MPOUCXOXKAEHUU U 3BoItoIuMK CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [Iyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa667a. Pazberanue rajakTuk.
Teopust bosbiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

Macmra0nas cTpykTypa Beenennoil. MerarainakTuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenns HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpe/IeNIeHUs MON0KEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1si CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JlyHsl, mianet, Miteanoro IlyTwu.

O600maromnee MOBTOPEeHUE

Pons ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3HKHU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKONU TEOPUH B
dbopMuUpoBaHUY MPEACTABICHUN 0 (U3UUECKON KapTHHE MUPA, MECTO (HU3HUECKOU
KapTUHBl MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJIECHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kimacce oCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMM MAaTEMATHUKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOIOTHUH.



Mesicnpeomemnvle nouwsimus, CBI3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO
MO3HAHUSA: SBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOACHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pEIICHWE CHUCTEMbl YPaBHEHUH, TPUTOHOMETPUUICCKUC
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJIECTBO, BEKTOPHl W HMX IMPOCKIMH Ha OCH KOOPJIWHAT, CIOKCHHE BEKTOPOB,
MIPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPH3HAKA TIOJ00MSI TPEYroJbHUKOB,
onpeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

Buonoeus: »>nexTpudeckWe SBICHUS B JKUBOM TNpUpOAE, KoyeOaTelbHbIC
JIBUKCHUS B KUBOW MPHUPOJIE, ONTHYECKHUE SABJICHUS B KUBOW MPUPOJEC, JICHCTBHEC
paavaIiiy Ha )KUBBIC OpPTaHU3MBI.

Xumus.: CTpOCHHE aTOMOB U MOJICKYJI, KpUCTAIITNYECKast CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUTMUCCKOM PEIIETKH, CIICKTPaIbHBIA aHAJIHU3.

leoepachusi;  MarHWTHBIE TOJOCA 3€MJIM, 3aJleKd MarHUTHBIX DY,
doTochEéMKa 3eMHON TOBEPXHOCTH, MPEICKA3aHNE 3eMIICTPSCEHUI.

Texnonocus: JWHUHM DJCKTpOTEepeaad, TEHeparop IMEepPeMEHHOTO TOKa,
AJICKTPOABUTATE]Ib, WHAYKIIMOHHAS I1€4b, pajap, pPaJuoNpUEMHHK, TEIICBH30D,
anTeHHa, TeiedoH, CBY-meub, NMpOSKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
COJTHeYHast OaTapesi.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOT0O OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUAIOIIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

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

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

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

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

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

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA

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

TPYAOBOI'0 BOCIIUTAHUA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NEeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell nmpodeccuu U peannu3oBbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

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

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

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

HEHHOCTH HAYYHOI'O MIO3HAHMUA

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

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

METAIPEJMETHBIE PE3YJIBTATbHI

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

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

OTIPE/ICTISATh IETN JIEeATSIHHOCTH, 3a/1aBaTh MapaMmMeTpbl U KPUTEPUH KX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

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

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJIEA0BaATCIBCKUC HeﬁCTBHH:

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



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIICHUs 3a1ad  (PU3HYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTyallUsX, B TOM YHCII€ MPU CO3JAaHUU Y4YEOHBIX MPOEKTOB B 00JIACTH
buzuky;

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

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIHN OIBIT,
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIHUE aJbTePHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJTyYeHUS] HHPOpMauK GU3UIECKOTO COACPKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTHh HH(OPMAITNH;

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

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHHI



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

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

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

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILECTBA KOMaHHOW U MHIUBUYaJIbHOU
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHHUIO: COCTaBJIATH IUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

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

npejjaraTb HOBBIE IPOEKTHI, OLCHUBATh HAEHU C IO3ULHUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSIBISTH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH TO3HABATENLHYIO ACSITEIbHOCTh B 00J1aCTH
(GU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON pabOThI ¢ y4ETOM HMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPEOUYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO JIPYAUIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBHINIATH CBOW 0Opa30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTH KOPPCKTHUBEI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



BJIAJE€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

WCIIOIb30BaTh MPUEMBI pePICKCUH JJIsl OLIEHKHU CUTYallH, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JIPYIMX IPU aHaIu3€ pPE3yIbTaTOB
JIEATEIILHOCTH;

IpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIICHCTBYETCS OMOIMOHATbHBIH WHTEIUICKT, TIPEIIOIar afoIuA
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTyJTUPOBAaHMS, BKJIIOYAIOUIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AHMOIIMOHATBHBIM HU3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTH, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAJIHBIX ~ HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspemniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenus B 10 knacce npeqMeTHbIE pe3yJIbTaThl HA YTIIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTHYECKOM, COIMMAJIbHOM M 3THYECKOM cdepax JeaTeabHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
MPOTHOCTUYECKOW  (YHKIUH  (QU3MUECKOW TEOpUU —  MEXAHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN O (U3NUECKON KApTUHE MUPA;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNiel (U3HMUeCKUX TeJl U MPOLIECCOB
(sBJIEHMIT): MHEpIMAIbHAS CUCTEMa OTCYETA, a0CONIOTHO TBEPHIOE TEJO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOJHOE MaJieHHe,
a0coyIFoTHO yripyrasi jaedopmaius, aOCONIOTHO YIPYroe U abCONIOTHO
HEYNpPYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpUCTAJIMYECKOT0) TeNa, UACAIbHBIN a3, TOUCYHBIN 3apsii, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE IMIPOILIECChl U  SBJICHMS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMXKCHHS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3akoHbl HbIOTOHA, TpUHUOMN  OTHOCUTENbHOCTH [amuiies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTE€MaTHYECKOE BbIPAYKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUS IPUMEHHUMOCTH
¢du3nuecknx 3aKOHOB: TpeoOpa3zoBaHui [ammiesi, BTOPOro M TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS HMMIIYJIbCA W MEXaHUYECKOU
JHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aQHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT u 3akoHB MOJIEKYISIpHOW (UBUKUA W
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeu TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEOHEH KHHETHUYECKON
SHEPrUeu TEIJIOBOTO JBMKECHMS €r0 YacCTHUIl, CBA3b JIABJIECHUS UIACAIBHOTO
raza C KOHIEHTpaUMEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTeMaTHYECKOE BEIPAKCHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS TPUMEHUMOCTH
ypaBHeHUs MeHnneneeBa—KnaneiipoHa;

AQHAMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKCHHUS W 3aKOHBI AJICKTPOJWHAMHUKH (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH Kynona, MOTCHIIMAJIBHOCTh
ANEKTPOCTATUYCCKOTO TIOJIS, TPHHIMIT CYMNEPIIO3UIMN DICKTPUICCKUX
noJiel, TPy 3TOM YKa3bIBas YCIIOBUS NMPUMEHMMOCTH 3akoHa KymoHa, a
TaKKe TMPAKTHYCCKH Ba)KHBIE COOTHOIICHUS: 3aKOHBI OMma I ydacTka
Ienu W JUIS 3aMKHYTOH JJICKTpUYecKoi menwu, 3akoH Jxoynsa—Jlenna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

ONMKCHIBATh (DU3UYECKUE TPOILECCHl M SIBJICHHS, WCIOIb3YS BEIUYHHBI:
nepeMelieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIBI, JITaBJICHUE, TOTCHIINAIbHAS YJHEPTUsl, KHHETHYECKas SHEPTHS,
MEXaHHYeCcKasi SHeprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIFHOE YCKOPEHHUE,
CWJIa TSDKECTH, CHJIa YOPYIOCTH, CHJIa TPCHHS, MOIIHOCTb, JHEPTHUs
B3aMMO/ICHCTBHS Tea ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, SHEPTHSI YIPYTOH
nedopMarvy MPYy>KUHBI, KOJMYECTBO TETUIOTHI, a0COJIFOTHASI TeMIIepaTypa
Tena, paboTa B TEPMOJWHAMHUKE, BHYTPEHHSS DSHEPrUS HICATBHOTO
OJIHOATOMHOTI'O Ta3a, padoTa UAeaIbHOTO ra3a, OTHOCUTEIbHAs BIAKHOCTD
Bo3ayxa, KII/| uueanbHOro TEMJIOBOTO ABUTATENS; AJIEKTPUUECKOE MOJIe,
HANPsDKEHHOCTD 3JIEKTPUYECKOTO TMOJIsI, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTEHIIHAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIMATIOB, AJIEKTPOABUKYIIAS
CWJa, CHJIa TOKa, HAaMpsKEHHWE, MOUTHOCTh TOKAa, DJIEKTpUUYecKas EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  COMpPOTHBIEHHWE  ydacTKa  Lemu  C
MOCIIEIOBATENIbHBIM M MapaJICIbHBIM COSTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIIEKTPUUECKOTO MO KOHACHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBICHUN:
MEXaHMYECKOe JBWKEHHUE, TEIUIOBOE [BIDKEHHWE YAaCTHI[ BEIIeCTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Mu(dy3us, ucrnapeHue,
KUATICHUE W KOH/ICHCAIIVS, TUTABJIICHUE W KPUCTAILTU3AIINS, HATIPABICHHOCTh
TEIUIONIepeayuu, dIEKTPU3ANMS TEJ, SKBUIIOTCHIIUAILHOCTh MMOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
JPYTOH ¢ UCTIOIB30BAHUEM MIPSMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHPOBAaTh pE3yibTAaThl  IMOJTYYCHHOW 3aBUCHMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPENTHOCTE  M3MEpPEHWH, JieaTh  BBIBOJBI 1O  pe3yJibTaTaM
MCCJICIOBAHMS,;



MPOBOJUThL KOCBEHHBIC H3MEPCHHsI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ HM3MEPCHHS, OIECHUBATH AOCOJIOTHBIC H
OTHOCHUTENIHHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEAJIOKEHHON TUITOTE3bI: TJIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIYYEHHBIE PE3YyJbTaThl W JIeJlaTh BBIBOJ O CTAaTyce MPEISIOKEHHOMN
TUIIOTE3HI;

coOJr01aTh MpaBuiia 6€30MacHOro Tpy/Ja NPy MPOBEICHUH UCCIIE0BAHNN B
paMKax  y4yeOHOTO  DKCIEpUMEHTa,  MpakTUKyma W y4eOHo-
UCCIIEJIOBATEILCKOM M TIPOCKTHOW JEATEbHOCTU C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiaTth pacu€THBIE 3aJayud C SBHO 3aJlaHHOW U HESIBHO 3aJlaHHOMU
¢u3nueckoi MOJEeIbI0: HA OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBATh
BbIOOp (usnMueckoil MojaenH, OTBeuarolield TpeOOBaHUAM  3ajayw,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U ITOCTYJIaThl (PU3HUSCKUX
TEOPHUM TMPHU HMCIOJIb30BAHMM MaTEMAaTHYECKUX METOJOB PEIICHHUS 3ajaad,
IIPOBOJUTH Pacu€Thl HA OCHOBAaHUHW UMEIOIINXCS JIAHHBIX, aHAJIM3UPOBATH
PE3YJIBTaThl U KOPPEKTUPOBATH METOJIBI PEIICHHS C YYETOM TOTYyYCHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[enoB Kypca PU3MKH, a TaK)Ke UHTETpalui 3HAHUN U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
[EMOYKY PAcCy’KJI€HUM C OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOTHI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKHUX U 3apyO0eKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH U OIICHUBATH MOCJEACTBUS OBITOBOM M TIPOU3BOICTBEHHOU
JESTETbHOCTH YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU TMPOIIECCAMH, C
MO3UIUH PKOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTHH JUIA JaJdbHEHIIETO pa3BUTUS YEIIOBEYECKOTO
00111eCTBa;

NPUMEHSTh Pa3IudHbIe CIIOCOOBI PaboThl ¢ MHpOpMaNHe (U3MIECKOTO
COIEepKaHUS C WCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HCIOJIH30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC



TEXHOJOTUU JJI TOUCKA, NEepepabOTKM M MNpEabsABICHUS Y4YeOHOU U
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANM3UPOBATH  MOJYy4aeMyl0  HMH(OpPMAUUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC YMEHUS
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIIOJHEHUS
POEKTHBIX U YUYEOHO-UCCIIEeI0BATENLCKUX PadoT;

pabotaTh B TpyHIne C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATH PAOOTY TPYIIbI, PAlMOHAIBHO PACHPENEsATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMO POOIEMBb;

NPOSIBIIATh MOTHBALIMIO K Oyaymieil mpodecCuOHAIIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIIS.

K xoniy oOyuenus B 11 knacce npeiMeTHbBIE pe3yIbTaThl HA YI1yOJIEHHOM yPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOH, TEXHOJIOTUUYECKOM, COITUATBHOM
U ITHYECKOW cdepax AesTEIHHOCTU YEIOBEeKa, POJIb U MECTO (PU3UKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B NMPAKTUUECKOU
JeSITEHHOCTH YeJOBeKa M JaJIbHEHIIIEeM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAUEHHE OIKCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENHbHON U
IPOTHOCTUYECKOW (DYHKIUK (U3NYECKOW TEOPHH — SJIEKTPOIUHAMHKU,
CIEIUATbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
buzudeckoir Teopur B (POPMHPOBAHMHU TPEACTABICHUN O (Pu3MUECcKOit
KapTUHE MHpa, MECTO (HU3NYECKOM KApTHUHBI MHUpa B O0OIIEeM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O TIPUPOJIC;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TEJ U MPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWsl, MaTeMaTHUYECKUN MAaSTHHUK, WJCaTbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJIHBI, UjcabHBIN
Kosie0aTeTbHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO sipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yclIoBUSA (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TIOHMMAaTh BCEOOINN XapakTep (QyHIaMEHTATbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIH30BAHUS YACTHBIX 3aKOHOB;

AQHANMM3UPOBATh U OOBSICHATH SJEKTPOMATHUTHBIE TMPOIIECCHI M SBIICHUSA,
WCIIOJIB3YSI OCHOBHBIC TIOJIOKEHUS W 3aKOHBI JJIEKTPOJAWHAMHUKUA H
CIEIUATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMM, npaBuwino  Jlenma, cBa3p  DOJIC
CAMOMHJIYKIIMM B OJEMEHTE JJICKTPUYECKOW IIEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TTOCTYJIAThI CIICIIMAIBHON TEOPUH OTHOCUTEIBLHOCTH
OUHIITEHHA);

aHAJM3UPOBATH U OOBSICHITH KBAHTOBBIC MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uku  (ypaBHEeHHME  ODUHIITEHHaA I
dboTorddexTa, mepBhIif U BTOPOU MOCTYIAThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeomnpenenéHHocted ['eiizeHOepra, 3akoHbI COXpaHEHHUsS 3apsA/lOBOTO U
MacCOBOT'O YHUCEJI U SHEPTUU B SJICPHBIX PEAKIIUSIX, 3aKOH PaTUOAKTUBHOTO
pacmnana);

OMUCHIBATh (DU3NUECKUE TPOILECChl M SIBJICHUS, HMCIOJb3Yysl BEIUYUHBI:
HaIPsHKEHHOCTD JIEKTPUYECKOTO TMOJIsl, MOTEHIIUAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTb TOTEHIIMATIOB, SJCKTPOJBIKYIAs CHUIa, WHIYKIIUSI
MAarHuTHOTO TIOJISI, MarHUTHBIA TIOTOK, CHWJIa AMIiepa, UHIAYKTUBHOCT,
ANICKTPOJABUKYINAS CHUJIa CAMOWHAYKIIMUA, DHEPTrus MArHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUsl, SHEPTUs
MOKOSI CBOOOTHOM YaCTHIIbI, PHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UHCIIO
U 3apA] sIpa, SHEPTUs CBA3U SA11pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
AJNIEKTPOMArHUTHAsI UHIYKIUS, CAMOUHIYKIIMS, PE30HAHC, HHTEP(PEPECHIIHS
BOJIH, Audpakuus, IJUCHEPCHs, TOJHOE BHYTPEHHEE OTpaKeHHE,
dboToanekTpuueckuii 3pdekt (hotorddexr), anbda- u 6eTa-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKue MPUHIUIBI CIEKTPAIIBHOTO aHAIH3a |
paboTHI Ja3epa;

ONpENENATh HANpABICHUE HWHAYKIIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJibl AmIriepa u cuibl JlopeHua;

CTPOUTH U300paKeHNE, CO37]aBaEMOE MIJIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATh €r0 XapaKTEPUCTUKH,

OPUMEHATh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHUE MOHSTHUS, TEOPUH U
3aKOHBI JIJII aHalm3a ¢ OOBSACHEHHS  (U3UYCCKHX IIPOIECCOB,
IPOUCXOIAIIMX B 3BE3/1AaX, B 3BE3AHBIX CHCTEMAX, B MEKraJlaKTHUUECKOUN
cpese; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
NPOBOAUTH HWCCIEAOBAHUE 3aBUCUMOCTEH (DHU3UYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUM, MPU OSTOM KOHCTPYHUPOBATh
YCTAHOBKY, (PUKCHpOBATH pe3yJIbTaThl MOJYYEHHOM  3aBHUCUMOCTH
¢uznuecknx BENMMYMH B BHAEC TpaduKOB C y4E€TOM aOCONFOTHBIX
MOTPEIIHOCTE  WM3MEpPEHU, JlelaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEIOBAHUS;



MPOBOJUTHh KOCBEHHBIE H3MEpeHUs (U3UUECKUX BEIMYMH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OLICHWBATh a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;
MPOBOJUTD OTMBITHI 1O MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
co0ro1aTh MpaBuiia 0€30NMacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOTO  OKCIIEPHMEHTa, MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM M TPOEKTHON IEATENHHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYI0BaAHMS;

pemats pacuy€THblE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWU aHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKue MOJENH, OTBEYAMIINE TPEOOBAHUSAM 3aJa4H, TPUMEHSTH
(GopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAaThl (YU3MUECKUX TCOPH
NpU  WCIOJB30BAaHUHM MaTeMaTHYeCKUX METOJOB pEIICHUS  3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHWH MMEIOIUXCS JaHHBIX, aHATH3UPOBATH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIBI PEIICHUS C yU4ETOM MOJYYEHHBIX
PE3YJIbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErPAlMK 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJa: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
MPUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

INPUBOAUTDH IPUMEPHI BKJIa/1a POCCUHCKHUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOLIErO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PHM3MUYECKUMHU TNPOIECCaMH, C
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PAllMOHATIBHOM
OPUPOJOTONB30BAHUM, @ TaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUIN
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTHS UYEJIOBEYECKOTO
00111eCTBa;

MIPUMEHSITh Pa3JIMuHbIE CIOCOOBI PadbOThl ¢ MHpoOpMauend (PU3NIECKOTrOo
COJEp)KaHUSI C HCIOJB30BAHHEM COBPEMEHHBIX MH()OPMAIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Y4eOHOU H
Hay4HO-TIOMYJISIPHOW MH(OPMAIMH, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIK, MONYYEHHOM U3 pPa3iIUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUIO M  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATH OpraHu3alMOHHbIE U NO03HABATEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNSI HOBBIX 3HAHUN B MPOLIECCE BBHITOJIHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIpPENesiTh AEsATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIEMBbI;

IPOSIBIIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIM METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslii MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 14 1
2.2 JlnHamuka 13
2.3 Craruka TBEpAOTO TENa 6
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 14
Hroro mo pazgeny 47

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 19 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 25
33 ArperaTHbie cocTosiHUS BenecTBa. DazoBbie 15 1
epexo bl
Hroro no paszneny 59
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIE 28 1

4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 26




4.3 Toku B pa3nu4HBIX cpenax 8
Wroro mo pazueny 62
Pasnen 5. ®DUSHMUECKHWI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOe Bpems 14

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

204
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTHnueckue 06pazoBaATENBHbIC
padoTsI padoThbI pecypest
1 ®uzrka — pyHIaMeHTaJIbHas HayKa O 1 POIII
pupoJie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 POIII
nccaenoBaHus GU3NIECKUX SBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE POIII
3 Mo3HaHus npupoapl. Habmonenne u 1
IKCIIEPUMEHT B (PH3HKE
4 Crioco6n1 n3mMepeHus: GU3NIEeCKUX BETUYUH 1 POLI
5 AGCOIOTHAS U OTHOCUTEIbHAS MOTPEUTHOCTH 1 POl
H3MepeHul PU3NYeCKNX BETUUNH
MopenupoBanue B ¢pusuke. Posb u mecto POIII
5 ¢bu3ukH B GOpMHUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOI
NEeSATEIbHOCTH JIFOIEH
Mexannueckoe aBmkeHne. CrucreMa OTcUeTa. POII
7 OTHOCUTENBHOCTh MEXaHUYECKOTO 1
neuxkenus. [Ipsmas u oOpaTHas 3agauu
MEXaHUKH
8 Pannyc-BexTop MaTepualbHON TOYKH, €TO 1 POIII

MMPpOCKOHUU HA OCHU KOOPAUHAT. TpaeKTOpI/IH.




[Tepememienue. Cxopocts. VX mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOJIMHEWHOE IBHKEHUE. POIII
9 I'paduueckoe onrcanue paBHOMEPHOTO
MPSIMOJIMHEHHOTO JABUKEHUS
10 CrnoxeHue nepeMeneHnii i CKOPOCTEH. POl
Pemrenne 3anau
HepaBHoMepHOe nBm>xeHHE. MTHOBEHHAs POIII
11 CKOpoCTh. Yckopenue. [IpsamoimHeitnoe
JIBUKEHHE C IOCTOSTHHBIM YCKOPEHUEM
12 I'padmyeckoe onucanue NpIMOIUHEHHOTO POl
JBKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM
13 I'padmyeckoe onucanue NpSIMOIUHEHHOTO POl
JBUKEHHUS C IOCTOSTHHBIM YCKOPEHUEM
14 CBoboaHoOe majieHre. Y CKopeHue POIII
CBOOOIHOTO ITaJICHHUS.
15 3aBHUCUMOCTb KOOPJIMHAT, CKOPOCTH, POII
YCKOpPEHUS OT BPEMEHH U UX rpaQuKu
16 JIBm>KkeHue Tesa, OPOIIeHHOTO MO YTIIOM K POIII
TOPU30HTY
17 JIBukeHue Tena, OpoIIeHHOTO MO/ YTIIOM K POII
TOPU30HTY
KpuBonuneiitHoe npuxenue. [[Brxenue mo POII
18 OKPYXHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.
Ilepuon u wacrora.
19 . LIeHTpOCTPEMUTENIBHOE U TTOJIHOE POIII

YCKOpEHHE




POIII

20 KonTtponsHas padora no teme "Kunemaruka"

IIepsblif 3axk0oH Hprotona. MHepuuanbabie POIII
21 cuctemsl otcuéra. [IpuHummn

OTHOCHUTEIIBHOCTH [ anmuies.

HeunepunansHbie CUCTEMBI OTCUETA

Cuna. PaBHonelicTBytomas cua. Bropoi PO
22 3akoH HerotoHna. Macca

B3anmopericteue Ten. Tpetnii 3akoH PO
23 HeroTona

[IpuHnmn cynepnosunuu cui. Pemenue POl
24 3a/1ay Ha IpUMEHEeHne 3aKk0oHOB HrroToHa
o5 Pemrenne 3a1a4 Ha npUMEHEHUE 3aKOHOB POl

HeroTona
26 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB POIII

HeroTona

3aKOH BCEMHUPHOTO TATOTCHUS. POII
27 OKBUBAJICHTHOCTh IPABUTALIUOHHON U

WHEPTHON MacChl

Cuia TSHKeCTH U yCKOpEeHHUE CBOOOHOTO POIII
28 NaJieHus

JIB>keHne HeOECHBIX TEI U MX POIII
29 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas

KOCMHMYECKasi CKOpoCTh. 3akoHbI Kerepa
30 Cuna ynpyrocru. 3akoH ['yka. =
31 . Bec Tena POIII




Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.

POIII

32 JIBM>KEHME B )KUAKOCTHU U rasze ¢ y4ETOM
CHJIBI COITPOTUBIICHUS CPEIbI
33 Hasnenue. ['mapocrartnyeckoe JaBJCHHE. POLI
34 Cuna Apxumena POLI
35 AoOcomoTHO TBepaoe Teno. [loctynarenbHoe PO
Y BpaIllaTeIbHOE IBHKEHHUE TBEPJOTO TEJA
36 MOMEHT CUIIBI OTHOCUTENIBHO OCH BPAILICHUS. POIII
[Ineqo cuitet
37 CrnoxeHue cuil, MPUIIOKEHHBIX K TBEPIOMY POl
teny. LleHTp TsxecTu Tena.
38 VYcnoBust paBHOBECHUS TBEPAOTO Tesa. Bubl POIII
paBHOBeECHS
39 Pemenue 3agau POII
20 KonTtponbHas padoTa no teme "J[nHamuka. POIII
Cratuka TBepaoro tena"
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI POIII
" MaTepuaibHbIX Touek. LleHTp macc cucremsl
MaTepuaibHbIX ToueK. Teopema o IBHXKEHUH
LIEHTpa Macc
4 HNMmynbc CUIIBI M U3MEHEHUE UMITYJIbCa TENA. POIII
3aKOH COXpaHEHUsI UMITYJIbCA.
43 PeakTuBHOE OBIDKEHIE POLI




MOMEHT UMITyJIbCa MAaTEPUAIILHON TOYKH.

POIII

44 [IpencraBienue 0 COXpaHEHUH MOMEHTA
HMITYJIbCA B IIEHTPAIBHBIX TOJISAX
45 Pewrenne 3anau PoII
Pabota cuibl Ha MaJlOM U Ha KOHEYHOM POl
46 nepemenieHuu. ['paduueckoe mpeacTaBieHne
paboOTHI CHUJIBI.
47 MOIIHOCTh CHIIBI PO
Kunernueckas sneprus. Teopema 00 POl
48 W3MEHEHNH KMHETUYECKON SHEPIUHU
MaTepuaIbHON TOUKH
IToTeHnmanbpHBIE 1 HEMTOTECHIIHAJILHBIE CHJIBI. POII
49 [TorenumanwsHas sHeprus. Bropas
KOCMHMYECKasi CKOPOCTh
TpeTbst KocMHuUecKas CKOpoCcThb. CBA3b POII
50 paboThl HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKON IHEPTruun
CUCTEMBI TEIL
51 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTrUun PSII
52 VYrpyrue u Heynpyrue CTOJKHOBEHHUS. POII
53 VYpaBuenue bepHynnu it uaeanbHOU POl
KUJKOCTU
54 KonTponpHas pabota o Teme "3aKoHsI POIII

COXpaHEHUs B MeXaHUKe"




Pa3BuTune npenacraBieHuii 0 npupoie

POIII

55
ternoTel. OcHoBHBIE noJoxkenust MKT.
56 Huddysus. bBpoyHoBckoe aBHKEHHE PoHI
Crpoenne ra3000pa3HbIX, JKUIAKIX U TBEPIBIX POIII
o7 Tes. XapakTep JBHKCHUS U B3aUMOJCHCTBUS
YaCTHI] BEI[ECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB). PO
58 KonuuecTto Bemecta. [loctossHHast
ABoraapo
59 Temneparypa. TemtoBoe paBHoBecue. [lkana POIII
Henscus
60 Pemienne 3amau PO
61 Wneanpubii ra3. I'a3oBbie 3aKOHEI POII
6 VYpaBuenue MenaeneeBa-Knanelipona. POIII
Pemenue 3agau
63 AOcouroTHas TemriepaTtypa. 3akoH JlaapToHa POLI
64 H3omporiecchl B UjieaqbHOM rase ¢ POII
MOCTOSIHHBIM KOJINYECTBOM BEILLIECTBA
65 Pemenue 3amay PO
66 I'padmyeckoe npeacraBiaeHne U30MPOLIECCOB: POl
M30TEpMa, U30X0pa, n306apa
67 OcnoBHoe ypaBHeHue MKT POLI
68 Pemienue 3agau POII




69

CBs3b a0COIOTHOM TeMIepaTyphbl
TEPMOIMHAMHYECKON CUCTEMBI CO CPEHEN
KMHETUYECKOHN SHEPrUeH NOCTYaTEIbHOTO
TEIUIOBOTO JIBM)KEHUS €€ 4acTHUI]

POIII

70

Pemenue 3amau

POIII

71

0O0001IEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teme "OcuoBst MKT"

POIII

72

KontponbHas padota o teme "OCHOBBI
MKT"

POIII

73

TepmoanHaMuueckas cuctema. 3aanue
BHEIIHMX ycnoBui uis T/l cucreMsl.

POl

74

Bremnune 1 BHyTpeHHUE TapaMeTpBI.
[Tapametpsr T/l cucTeMbl Kak cpegHue
3HAYEHUS BEIMYUH, ONMUCHIBAIONINX €€ Ha
MHUKPOCKOTIMYECKOM YpPOBHE

POl

75

HyneBoe Hauano TepMoIuHAMUKH.
CamornpousBoJibHas penakcarus T /]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

POIII

76

MOI[CJ'IB nacajJbHOI'0O rasa B TCpMOJUHaAMUKE.

YcnoBust IPUMEHUMOCTH 3TON MO

POIII

77

VYpasuenne MengeneeBa-Knaneiipona u
BBIpa)KEHUE JIJIs1 BHYTPEHHEW SHEPTUU

POIII

78

Bripaxkenue amsi BHyTpeHHEN SHEPruu
0JIHOATOMHOTO UAEAJIbHOTO ra3a.

POIII

79

KBasucrarndyeckue u HeCTaTUUECKHE
IIPpOLECChI

POIII




DnemeHTapHas paboTa B TEPMOJMHAMHUKE. PolI
80 Brruncnenue paboTsl o rpaduky mpoiecca
Ha pV-auarpamme
Tennonepenaya kak crnoco0® M3MEHEHUs POl
81 BHyTpeHHel snepruu TJ] cucremsl 6e3
COBepIIEHUS pabOTHI
82 KonBeknus, TermmonpoBoIHOCTb, H3ITy4CHUE PoII
83 KonnuecTBo TemnoTel. TemioéMKOCTh Tena. PoUI
VY enpHast 1 MOJISIpHAs TETUIOEMKOCTH POIII
84 BeIlleCTBA. Y IeJbHAas TEIJIOTa CTOPAHUSI
TOTIJIBA
g5 Pacuér konmyecTBa TEMIOTHI IPH POl
TerIonepeaaye
86 [Tonsarue 06 annabaTHOM TIpoIIECcCe. POII
87 [TepBbIii 3aKOH TEPMOTUHAMUKH POLI
KonnuecTBo TEmoTh 1 paboTa Kak MEphI POIII
88 W3MEHEHUs BHYyTpeHHe# sHepruu TJ]
CUCTEMBI
89 Pemtenue 3amay POII
BTopoii 3akoH TepMOAMHAMUKH TS POII
90 PAaBHOBECHBIX U HEPAaBHOBECHBIX IIPOLIECCOB.
HeobGpaTumocTs TpUpOIHBIX TPOIECCOB
o1 [IprHIUIIBI AENCTBUS TEIJIOBBIX MAIIUH. POIII

KIIJ1




POIII

92 MakcumanbHoe 3Hauenue KII. [ukn Kapuo
93 Pemenne 3amau POLI
DKOIOTUYECKHE ACIIEKTHI HCITOJIb30BaHUS POIII
94 TEIUIOBLIX JABUTaTeaeh. TemnoBoe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl
95 Pemenne 3amau POLI
O06o001Ienye ¥ cucTeMaTu3aus 3HAHUH 110 POIII
% teme "Tepmonunamuka. TenmoBeie MaliMHb"
KonTponbHas paborta no teme POIII
97 "Tepmoannamuka. TernaoBele MalIuHb"
[TapooOpazoBanre 1 KOHICHCAIIHS. POIII
98 Hcnapenue u kurenue. Y genbHas TEIIOTa
nmapooOpa3oBaHUs
HacplienHbie 1 HEHACHIIIIEHHBIE MaPHI. POIII
KadgecTBeHHAas 3aBUCHMOCTh INIOTHOCTH U
99 JABJICHUS HACBIIEHHOI'O I1apa OT
TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bhEMa
HACBIILIEHHOTO Tapa.
100 3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS OT POIII
JIaBJICHUS B )KUJIKOCTHU
BrnaxHocTh Bo3yxa. AGCOIIOTHAS U POII
101 OTHOCHTEIbHAS BJIAYKHOCTD
102 Pemienue 3agau POLI




103

Teépnoe Teno. Kpucramnmueckue u
amop(dHbIe Terna. AHU30TPOIHUS CBOMCTB
KpUCTAJIIIOB

POIII

104

[TnaBnenue u KpucTamau3anus. Y aenpHast
TerutoTa tiaBienus. Cyonmumanus

POIII

105

Hedopmaruu TBEpIOTO Tena. PactsokeHue n
cxatue. Casur. Moayns FOnra. Ilpenen

yapyrux nedopmaruii

POIII

106

TermmoBoe pacmmpeHue KUIKOCTEN U
TBép)IBIX TECII. AHFapMOHI/ISM TEIIJIOBBIX
KoJieOaHUi YacTHUIl BElIlecTBa

POIII

107

[IpeoOpa3zoBanue sHepruu B GazoBbIX
nepexojax

POl

108

VYpaBHeHUE TEIIOBOro OanaHca

POIII

109

Pemrenue 3agau

POIII

110

[ToBepxHOCTHOE HaTshKeHUe. KanmuspHbie
siBJieHUs. J[aBieHue 1oy MCKpUBJICHHOM
MMOBEPXHOCTHIO XHAKOCTH. Dopmyrna
Jlannaca

POIII

111

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI [0
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoabl"

POIII

112

KontponbHas padoTa o Teme "ArperaTHbie
cocTOsiHUS BenlecTBa. Pa3zoBbie nepexoas”

POIII

113

DnekTpu3anus Tei U €€ MpOosIBICHUS.
Dnektpuyeckuid 3apsia. [[Ba Buna
AIEKTPUUECKUX 3apsI0B.

POIII




114 [IpoBOIHUKH, TUATEKTPUKHU U POIII
MOJIYIIPOBOAHUKH
115 DNeMEHTapHBIN JIEKTPUUECKUM 3apsia. 3aKoH POl
COXPAHEHUS JIEKTPUUECKOIO 3apsiia
116 B3anmonerictue 3apsnoB. TouyeuHsle POIII
3apsabl. 3akoH Kynona
117 Pemenue 3agau POII
118 Dnektpuyeckoe nose. Ero neiictBue Ha PO
AIEKTPUYECKUE 3aPSIbl
Hanpssk€HHOCTB MEKTPUYECKOTO MOJIS. POl
120 [IpoOuelif 3apsn. Jlunun HanpsHKEHHOCTH
AIEKTPUYECKOTO MOJIS.
121 Pemtenue 3amay POII
122 OHOPOIHOE AIEKTPUIECKOE TI0JIe POII
123 Pemtenue 3amay POII
124 [ToTeHmanbHOCTh IEKTPOCTATUYECKOTO POII
1oJs. Pa3HOCTh NOTEHIIMAIOB U HAIIPSHKEHUE
IloTeHimanbHas 3HEPTUS 3apaia B POIII
125 3neKTpocTatuueckoMm nose. [lorenunan
3NEKTPOCTATUYECKOTO MOJIS
CBs13b HAIPSHKEHHOCTH TOJISI U PA3HOCTU POl
126 MOTEHINATI0B I JIEKTPOCTAaTUYECKOIO
noJst
17 [IpuHLHUI CYNIEPIIO3ULUU DIIEKTPUYECKUX POIII

nojen




POIII

128 Pewrenne 3anau
129 [Tosie Toueunoro 3apsiaa. [losie paBHOMEpHO POl
3apsHKEHHON cepsl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY POl
130 mapa. [lone paBHOMEPHO 3apsKEHHON
0OECKOHEYHOM MI0CKOCTH
131 [IpoBOAHUKH B 3IEKTPOCTATHYECKOM MOJIE. POIII
VYcnosue paBHOBeECHS 3aps10B
132 JIMDIIEKTPUKY U TTOJIYIPOBOTHUKH B POl
3JIEKTPOCTATHYECKOM I0JIE
Konpaencarop. D1eKTpoEMKOCTD POIII
133 KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCAaTopa
POl
134 [TapannensHO€ COeMHEHNE KOHIEHCATOPOB
135 TlocnenoBaTenpbHOE COETUHEHUE POIII
KOH/JIEHCAaTOPOB
136 DHeprus 3apsHsKeHHOTO KOHAeHcaTopa POLI
137 Pemrenue 3agau POII
138 JIBr>keHue 3apsKEHHOW YaCTUIIbI B POII
OJIHOPOJIHOM 3JIEKTPUUECKOM I0JIe
139 Pemenue 3amau POII
140 O06o001eHne u cucTeMaTu3alus 3HaHu| 10 POl
Teme "OiekTpudeckoe nose"
141 KonTposnpHas paboTa o teme POIII

"OnexTpuueckoe nose"”




Cuia toka. [locTtossHHBII TOK. Y CIIOBUSI

POIII

142 CYIIECTBOBAHMSI IIOCTOSIHHOT'O
3IEKTPUYECKOTO TOKa

143 Wcrounuku Toka. Hanpsoxenue u 9/1C PoHI

144 3akon Oma JyIst y4acTKa L. POl
DNEeKTPUYECKOE CONIPOTUBIICHHUE

145 Pemrenne 3anau PO
3aBUCUMOCTb CONTPOTUBJICHUSI OTHOPOIHOTO POIII

146 MIPOBOJHUKA OT €r0 JUIMHEI U IIJIOIagu
MOTMEPEYHOTIO CEUECHUS

147 VY enpHO€e CONMPOTHBIICHUE BEILIECTBA. POIII
Pemenue 3agau

148 [TocnenoBarenbHOE, MapajliebHOE, POIII
CMELIaHHOE COEIMHEHHE TPOBOJIHUKOB

149 Pemtenue 3amay PO

150 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX POIII
nemnei

151 [IpaBuna Kupxrodga POLI

152 Pemenue 3amau PO

153 Pabota anexrpuueckoro Toka. 3akoH Jxoyss POIII
—Jlenma

154 Pemienue 3agau PO

155 MonHOCTb 2IEKTpUYECKOro TokKa. Ternosas POIII

MOIIHOCTb, BbIACIIACMAA Ha PE3UCTOPC




POIII

156 Pemenue 3anau

157 O/1C u BHyTpEeHHEE COIIPOTUBIICHNE POIII
HMCTOYHHUKA TOKA

158 3axoH Oma Juis MOJIHOM (3aMKHYTOI) POIII
BIEKTPUYECKOMN LIeTH

159 Pemrenne 3anau PoII

160 MOoOIHOCTh UICTOYHHKA TOKA PoHI

161 KopoTkoe 3ambikanune PO

162 KonneHcarop B 11enu NOCTOSHHOTO TOKA P3HI

163 Pemrenue 3agau POII

164 Pemenue 3agay nmo reMme "IlocToSIHHBIN POIII
AIEKTPUYECKUN TOK"

165 Pemrenue 3agay nmo reme "IlocToSIHHBIN POII
AJIEKTPUYECKUN TOK"

166 Pemrenue 3agay nmo teme "IlocToSIHHBIN POII
AJIEKTPUYECKUN TOK"

167 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUN 110 POII
teme "TloCTOSTHHBIN ANeKTpUUYECKUN TOK"

168 Kontponsnas padota no teme "IlocTossHHBIN POl
3JIEKTPUYECKUN TOK"
OnexTpuuecKas IpOBOJUMOCTD PA3INYHBIX POIII

169 BEILIECTB. DJIEKTPUUECKUI TOK B METaJIaX.

CBepxXnpoBOIUMOCTh




170

DJEeKTPUUECKUi TOK B pPacTBOpax M
pacraBax 3JeKTpoJuToB. 3akoHbl Dapanes
TUTSL DIIEKTPOJIN3A

POIII

171

Pemenue 3amau

POIII

172

DneKkTpuyeckuii Tok B razax. [lmasma

POIII

173

DneKTpuuecKuil TOK B Bakyyme. BakyymHbie
puoOOPHI

POIII

174

DNeKTpUUECKUN TOK B MOJIYIPOBOTHUKAX

POIII

175

[TonynpoBoAHUKOBBIE TPUOOPHI

POl

176

®u3NYEeCKU NIPAKTUKYM IO TEME
"M3mepeHue Cuiibl TOKa U HAPSKEHUS B
L[ENU TOCTOSTHHOTO TOKA MPY MOMOIIIH
AHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IUPPOBOH
naboparopueit o ¢puszuke. [Ipumepsr
n3MepeHus (U3NYECKUX BETUYUH MIPU
MIOMOIIY KOMITbIOTEPHBIX JATYUKOB"

POl

177

du3nyecKuil MpakTUKyM 10 Teme "N3yuenue
HEPABHOMEPHOTO JBUKECHHUS C LEIbIO
OIpeieICHUsI MTHOBEHHOM ckopocTu"

POIII

178

Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepeHue yCcKopeHus Ipu
MPSMOJIMHENHOM PaBHOYCKOPEHHOM
JBHKCHUH 110 HAKIIOHHOM IIOCKOCTH" HIIH
"UccnenoBanue 3aBUCUMOCTH IYTH OT
BPEMEHHU NPU PaBHOYCKOPEHHOM JABUXKEHUU"

POIII




179

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue yCKOpEeHHs CBOOOTHOTO
nageHus" win "M3yueHue ABuxKEHU Tena,
OpOIIEHHOTO TOPU3OHTAIBHO"

POIII

180

duznyeckuil npakTukym o teme "M3yuenue
JIBYKEHUS TeJa MO OKPY>KHOCTH C
MTOCTOSTHHOM 110 MOJIYJTFO CKOPOCTBIO" HIIH
"UccnenoBanne 3aBUCUMOCTH TIEpUOIA
oOpamnieHnss KOHMYECKOTO MasiTHUKA OT €T0
napameTpoB"

POIII

181

®u3N4eCcKUi IPAKTUKYM IO TEME
"N3mepeHune paBHOAECUCTBYIOIIEH CHIIBI TIPH
JBUKEHUH OpyCcKa MO HaKJIOHHON
mwiockoctu" i "[IpoBepka rMIOTE3HI O
HE3aBUCUMOCTH BPEMEHU JBHKEHUS Opycka
10 HAKJIOHHOW IUIOCKOCTH Ha 33JaHHOE
paccTositHue OT €ro Maccol"”

POl

182

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH CHIT
yIPYrOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3rHOBOM 00pa3siie, oT ux aepopmarun"
win "M3yueHnne ABMKEHUS CUCTEMBI TEI,
CBSI3aHHBIX HUTBIO, IEPEKHUHYTON Yepes
nérkuid 6;10K"

POIII

183

®dusnyeckuii MPakTUKYM I10 TeMe
"N3mepenune ko3 duiiuenTa TpeHus 1o
BEJIMYUHE YIII0BOro KO3 pHUIIMEeHTa
3apucumoctu FTp(N)" nnu "Hccnenosanue
JBMKEHUS OpycKa 110 HaKJIOHHOM MIIOCKOCTH

POIII




C mepeMeHHbIM K03 durmenTom Tpenus"
unu "V3ydeHue IBMKEHUS rpy3a Ha Baly C
TpeHuem"

184

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HNccnenoBanue yciuoBHi paBHOBECHS
TBEPOIO TeJIa, UMEIOIIEr0 OCh BpaleHHs"
nin "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOWYMBOCTH TBEPOTO TeJa, UMEIOILIETO
TIJTOIA b OTIOPHI"

POIII

185

®u3N4eCcKUi IPAKTUKYM IO TEME
"N3mepeHune uMItysbca Teaa o TOpMO3HOMY
nyty" ninu "M3Mepenne Cuibl TArH, CKOPOCTH
MOJEINH SJIEKTPOMOOUIIS M1 MOUTHOCTHU CHIIBI
Taru" wim "CpaBHEHHE U3MEHEHUS UMITYJIbCa
Tejla ¢ UMITYJIbCOM CHIIbI" WITH
"UccnenoBanue COXpaHEHHS UMITYJIbCA TIPU
ynpyrom B3aumozeiicteun'" win "M3mepenue
KMHETUYECKOM SHEPTUU TeJIa 110 TOPMO3HOMY

yTH

POl

186

du3nyecKui MpakTUKyM 1o Teme "N3yuenne
M30TEPMHUECKOTO mpoiiecca (PeKOMEHI0BAHO
HCIIOJIb30BaHKUEe U(PPOBOH JabopaTopun)"
nnu "M3yuyeHne n30XopHOro npouecca’ uiu
"N3ydenne nu3obapHoro mpoiecca’ uim
"[IpoBepka ypaBHEHUs COCTOSIHUA"

POIII

187

DuU3NYECKUN IPAKTUKYM I10 TEME
"N3mepenue yaeapHON TEIIOEMKOCTH" U
"UccnenoBanue mpoiecca OCThIBaHUS

POIII




BemiecTBa" mm "HMccnenoBanue agnadaTHOro
nporiecca" unu "M3ydeHue B3auMOCBsI3U
SHEPTUU MEKMOJICKYIISIPHOTO
B3aUMO/ICHCTBUS ¥ TEMITEPATYPhl KUTICHUS
JKUIKocTen"

188

®uznyeckuil npakTukym 1o teme "M3yuenue
3aKOHOMEPHOCTEHN HCTIapeHUs JKUAKOCTEeH"
nin "M3Mepenue yaeabHOM TerIoThl
1aBieHus abpaa" uinum "M3ydyenne cBONCTB
HachlleHHBIX MapoB" nin "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa M OLIEHKA
Macchl IapoB B noMemneHnn'". Mizmepenne
K03 urmenTa moBEepXHOCTHOTO HATSKEHUS

POIII

189

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBparieHus: SHEPTuu
3apsOKEHHOTO KOHJIEHCATOPa B QHEPTHIO
u3nydeHus ceeroaunona’ wim "M3ydyenue
MPOTEKAaHUSI TOKA B IIETIH, COACpIKaIei
koHaeHcatop" win "Pacnpenenenue
Pa3HOCTH MOTEHITUAJIOB (HAMPSDKESHUS) TIPH
MOCJIEA0BATEILHOM COEAUHEHUN
KOHJEHCAaTOpOB"

POIII

190

Ou3nyecKuil MPakTUKyM 10 TEME
"UccmenoBanue CMEIAHHOTO COEIUHEHUS
pe3uctopoB" wiu "M3Mepenue yneabHoro
CONIPOTHUBIICHHUS MPOBOJIHUKOB" UITN
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsHKEHUS JUIsl JIaMIIbl HaKaJIiBaHUs"

POIII




191

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"Habmronenue amekTpousa’ win
"N3mepenue 3apsiia 0AHOBAJIEHTHOIO HOHA"
niu "HccienoBanue 3aBUCUMOCTH
COIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypsl" uinu "CHATHE BOJIBT-
aMIEpHOI XapaKTepUCTHKU Auoa"

POIII

192

Pesepsubrit ypok. O60011eHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"KunemaTtuka"

POIII

193

PeseprubIit ypok. O6001IeHNE 1
CUCTEMAaTH3aI¥s 3HAaHWIA 110 TeMe
"Ilnnamuka"

POl

194

PeszepBubIit ypok. O6001meHre u
cUCTeMaTH3alus 3HAaHH 110 TeMe
"Jlmnamuka"

POIII

195

Peseprubrit ypok. O6001IeHNE 1
cucTeMarus3anus 3Haguil mo teMe "CraTrnka
TBEpAOro Tena"

POIII

196

PesepBubIit ypok. O6001eHNE 1
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"Jlmnamuka"

POIII

197

PesepBuriit ypok. O6o01IeHE U
CUCTEMATHU3alHsA 3HaHUH 10 TeMe ""3aKOHEI
COXpaHEHUs B MexaHuKe"

POIII

198

PesepBHslit ypok. O6001IeHEe U
cucTeMAaTH3alis 3HaHui 1o TeMe "3aK0HEBI
COXpaHEHUs B MeXaHUKe"

POIII




199

PesepBHelii ypok. O600IeHNE 1
cucTeMaru3anus 3HaHui mo Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun"

POIII

200

PesepBHeIit ypok. O600IICHNE 1
cHCTEMAaTH3alMs 3HaHU 110 TEME
"TepmoauHamuka. TeroBsie MalIuHb"

POIII

201

PesepBHblit ypok. O6001IeHNE U
CHCTEMAaTU3alMs 3HAHUH 10 TeMe
"ArperatHbie cOCTOSIHHS BerecTBa. Da3oBbie
nepexonr”

POIII

202

Peseprubrit ypok. O6001eHNE 1
cCucreMatTusanus 3HAaHUH 110 TEME
"Onexrpuueckoe noie"

POl

203

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHU 10 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

POIII

204

Peseprubrit ypok. O6001eHNE 1
cucreMaru3anys 3Haguii mo reme "Toku B
pa3IM4HBIX cpenax"

POIII

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

204
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I".S. Msxumes, A.3.CunsikoB « @usnkay ( yriyoiaeHHbIH ypoBeHb) Mexannka. 10 kmacc —M.
Hpoda,2019 -510c.

I'.A. Msikumes, A.3.CunsikoB « @uzukay ( yriyOneHHbIN ypoBeHb) MonekysipHast pu3uka.
Tepmonunamuka. 10 kmacc —M. [Ipoda,2019 -350c.

I'.A. Maxues, A.3.CunskoB « @usuka» ( yriryojaeHHbIH ypoBeHb) DnekTpoanHaMuka. 10 -

I1xmace —M. Ipoda,2019 -476c.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. ®usuka. Paboune nporpammel. [Ipeamernas nunus yaeOHukoB cepun «Kaccnueckuia
Kypc».10—11 kmaccnr : yueb. mocobue ais oomeodpazoBart. opranm3anuii / A. B. [llaranuna. -
M. : IIpocBemienue, 2017.

2. I'.A. Mskumes, A.3.CunsikoB « ®usuka» ( yriryoseHHbIH ypoBeHb) Mexanuka. 10 kmacc —
M. JIpoa,2019 -510c.

I'.4. Mskumes, A.3.CunsikoB « @usuka» ( yriyOJeHHbIH ypoBeHb) MonekyisipHas pu3uka.

Tepmonunamuka. 10 kimacc —M. JIpoda,2019 -350c.

I'.5l. Mskumes, A.3.CunsikoB « @usukay ( yriyOJeHHbIH YPOBEHb) DJIEKTpouHaMuKa. 10

1 1kmacc —M. JIpoda,2019 -476c¢.

[TapdentreBa H.A. COopHauk 3amau o ¢gusuke.10-11 kmacesl: yuebHoe mocodue s
obmeoOpazoBaTenbHbIX opranu3anuii / H.A. ITapdenTtbeBa. - 8-¢ uzn. - M.: [IpocBenieHue,
2018.

. Caypos [0.A. IToypounsie pa3pabotku. 10 kmacc. 5. Mapon A.E., Mapon E.A. Onopheie
KOHCIIEKTHI U U dhepeHInpoBaHHbIE 3a]aun

. 3a6otuH B.A., Komuccapos B.H. KonTposib 3HaHMi, yMEHHIA 1 HABBIKOB YYaIlUXCS



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

info@infourok.ru

phys-ege.sdamgia.ru/

https://m.edsoo.ru/
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