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IHossicHUTEJILHAA 3aIIHMCKA

[Iporpamma no ¢u3MKe Ha YpOBHE CpeIHEro o0miero oopa3oBaHus pa3padoTaHa Ha
OCHOBE TMOJOXEHUA U TpeOoBaHMH K  pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHO nporpammel, npeacTaBieHHbIXx B OI'OC COO, a Takxke ¢ y4y€Ttom
denepanbHOil pabouel mporpaMMbl BOCIIMTAHMS M KOHLIETIIMY NPenogaBaHus y4eOHOro
npeamera «®Puszukay B 00pa3oBaTelbHBIX opraHuzamusx Poccuiickorn dexneparuuy,
peanu3yromxX OCHOBHbIE 00pa30BaTeNIbHbIE IPOTPAMMBI.

CopeprkaHue mporpaMmsl 1o (PU3KMKe HAMPaBIEHO HA (OPMUPOBAHUE ECTECTBEHHO-
Hay4yHOU KapTUHBI Mupa oOydarommxcsa 10-11 kmaccoB mpu o0ydeHHMH HX (U3HKE
Ha OCHOBE CHCTEMHO-IEATENbHOCTHOrOo mnoaxoxa. [Iporpamma mno ¢usuke
cootBeTcTBYeT TpeboBanusiM ®I'OC COO k miaaHUpyeMbIM JTUUYHOCTHBIM, TPEIMETHBIM
U MeTalpeAMETHBIM pe3yJibTaTaM OOYy4YeHHs, a TaKXKe YYHUTHIBAET HEOOXOJMMOCTb
peanuzanuu MEeXIpPEeIMETHBIX CBA3eH (DU3MKHU C €CTECTBEHHO- HAYYHBIMH YUEOHBIMU
npenMeramMu. B Hell ompenensitoTcs OCHOBHBIE IENM M3ydeHHs (DU3MKM Ha ypOBHE
cpenHero oOuiero o0pas3oBaHusl, IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU:
JUYHOCTHBIE, METANPEIMETHBIE, TPEMETHBIE.

[Iporpamma no ¢u3uKe BKIIOYALT:

IIAaHUPYCMBIC PC3YyJIbTAThl OCBOCHHA KypcCa (1)I/ISI/IKI/I, B TOM 4YHCJIC IIPCAMCTHBIC
PE3YIbTATHI 110 TOAaM 06y‘{€HI/I}I;

COACPIKAHUC y‘{€6HOI‘O mpeamMeTa «Duzukay 1o rogam O6y‘ICHI/I5[.

®du3rka Kak Hayka o HauOosiee OOUIMX 3aKOHAX MPUPOJIbI, BHICTYIAsg B Ka4eCTBE
y4eOHOro TpenMera B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUMN
00 oxpyxaromiem wmupe. IlkoapHBIE Kypc GU3MKHM —  CHCTEMOOOPa3yIONTHM
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MMPEAMETOB, MOCKOIBKY (DU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE TMPOIIECCOB M SBJICHUH, H3y4yaeMbIX XUMHEH, Owojormei, (U3nUecKou
reorpadueii u actpoHoMueil. Mcmonab30BaHWe W aKTUBHOE NpPHMEHEHHE (DU3NUECKUX
3HAHWM OMpEeNeNsieT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPreTUKU, TPAHCIIOPTA, OCBOEHUA KOCMOCA, IIOJYYEHUS HOBBIX MaTEpUAJIOB
C 3aJJaHHBIMH CBOMCTBAMH W Jpyrux. M3ydenuwe (u3ukum BHOCHUT OCHOBHOW BKJIAJ
B (opmupoBaHHME  €CTECTBEHHO-HAY4YHOW  KApTUHBI ~ MHpa  OOYYarOIIHUXCH,
B (hopMupoBaHHEe YMEHUN MPUMEHSATHh HAYYHBIA METO/I TIO3HAHUSI TIPU BBHITIOJTHEHUH UMU
y4eOHBIX UCCIICTOBAHUH.

B ocHOBY kypca ¢pu3HuKu 111 YPOBHS CpEHEr0 00IIeT0 00pa3oBaHMs MOJI0XKEH Pl
UJIeH, KOTOPbIE MOXKHO PACCMATPHUBATH KAK MPUHLHUIIBI €TO MOCTPOECHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JOTUYECKHU
3aBEpUIEHHBIM, OH COJEPKUT MaTepuall M3 BCEX pa3AesioB (PU3MKHU, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOU, TAK U COBPEMEHHOUN (U3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepHas Kypca PU3NKU 00bEeIUHEH
BOKpyr (usnueckux Teopuil. Begymum B Kypce sBusiercss  (popMupoBaHUe



IIPEACTABIECHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U IOJIE.

Hoes ecymanumapuzayuu. EE peanuzamusi mpeamnoyiaraeT HCIOJIb30BaHUE
I'YMaHUTapHOrO MOTEHIMaIa (PU3NYECKONW HAYKH, OCMBICIICHUE CBA3U Pa3BUTUS (QU3UKU
C pa3BUTHEM OOLIECTBA, a TaKXEe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU MTpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc (usuku mnpesnonaraeT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTHUECKHUX TPIOKCHUH N3YICHHBIX TCOPHUI
Y 3aKOHOB.

Hoes IKo02u3ayuu peain3dycTcda NoCpCaACTBOM BBCACHUS 3JICMCHTOB COACPIKAHUA,
HOCBSIH_IéHHBIX 9KOJIOTHYCCKUM HpO6JI€MaM COBPCMCHHOCTH, KOTOPLIC CBSA3dHbI
C Pa3BUTUCM TCXHUKHU U TCXHOHOFHﬁ, a TaKXKC O6CY)KIICHI/ISI HpO6HCM PadOHAJIBHOT'O
MpUPOAOIIOJIb30BaAHUA U DKOJIOTMYECKOH 0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMU Kypca (U3MKU Ha YPOBHE CPEJIHEro OOIIero o0pa3oBaHUs
ABIAIOTCS  (u3nueckue Teopur  (opMUpOBaHHME  MPEACTABICHUN O CTPYKTYype
nocTpoeHusi GU3NUECKOW TEOpHUH, posid (PyHIaAMEHTAIbHBIX 3aKOHOB U TPUHIIUIIOB B
COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TPaHHUIAX NPUMEHUMOCTH TEOPHUH, s
OMMCAHUs €CTECTBEHHO-HAYYHBIX SIBICHUM U MPOLIECCOB).

CHCTEMHO-IeSITCIBHOCTHBIN TOIX0JT B Kypce (PU3MKH peau3yeTcs MPEk/Ie BCEro
3a CU€T OpraHu3aluy SKCIICPUMEHTAILHOHN JACATEIBHOCTH oOydaronuxcs. [[ins 6azoBoro
yYpPOBHS Kypca (PU3HKHU — 3TO UCITOJIH30BAHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJA00OPATOPHBIX pabOT, KOTOPHIE B MporpamMMme 1o (HHU3UKE 00BETUHCHBI
B OOIIUH CITUCOK YUYEHUUYECKHUX MPAKTHICCKUX pa0doT. BhIfcIeHHe B YKa3aHHOM TIepeUHe
7a00paTOPHBIX PabOT, MIPOBOAMMBIX JUISI KOHTPOJISS M OIEHKH, OCYIICCTBISACTCS
y4aCcTHHKaMHU 00pa30BaTEIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHareHus: kabuHeTa ¢uszuku. [Ipu 3ToM obecrieunBaeTcsl OBIaJcHUE O0YJAIONUMUCS
YMCHHUSMH  TPOBOJHWTH KOCBEHHBIC HW3MCPCHHMS, HCCIICIOBAaHUS 3aBHCHMOCTCH
(U3HYECKUX BEJIUYHMH M IIOCTAHOBKY OIBITOB IO IIPOBEPKE MPEAIOKCHHBIX THIIOTE3.

bosblioe BHUMaHuE yIENsAeTCs PELICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/ad.
[Ipr sTOM Anst pacy€THBIX 3aa4 IPUOPUTETOM SIBISIOTCA 3aJ4a4yd C SIBHO 3aJaHHOU
duznuecko  MOJAENbIO, TO3BOJIAIONIME TPUMEHSITh  HM3YYCHHBIC  3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paszeia Kypca, TaK U MHTETPUPYs 3HAHHS U3 Pa3HBIX
paznenoB. [[ns KayecTBEHHBIX 3a/1auy MPUOPUTETOM SIBISIFOTCS 3aJaHus Ha OObSICHEHUE
MPOTEeKaHMsT (PU3MUECKUX SIBIICHUM U MPOLECCOB B OKPYXKAIOIIEH >KU3HU, TPeOyIolIne
BBIOOpa (GU3HUECKON MOJIEIH JJI CUTYAIlU MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanumsmMu PI'OC COO k marepuaibHO-TEXHUYECKOMY
obecrieyeHnIo yueOHOro mpoiiecca 6a30BbIid ypOBEHBb Kypca (PU3HUKH HA YPOBHE CPETHETO
o0mero oOpa3oBaHus JOJKEH M3Y4aThCs B YCIOBHSAX MPEIMETHOTO KaOWHETa (U3UKHU
WO B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYyYHOTO
nukia. B kabunere UMK JODKHO OBITH HEOOXOAUMOE JabopaTOpHOE 000PYAOBaHUE
JUISl BBIMIOJIHEHMSI YKa3aHHBIX B IporpaMme Mo (U3MKe YYEHMYECKHX MPaKTHUYEeCKUX
paboT U IEMOHCTPALIMOHHOE 000PY/I0BAHUE.



JleMOHCTpallmoHHOe 000pyAOBaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHON JOCTAaTOYHOCTH W OOECTIEYMBAET TOCTAHOBKY MEPEUMCICHHBIX
B IporpamMme Mo (U3MKE KIIOYEBBIX IEMOHCTPAIMH ISl MCCICAOBAHUS H3ydaeMbIX
SBJICHUI U MPOIIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKHUX
IIPUMEHEHUM.

JlabopaTtopHoe o0opyJoBaHHE JJII YYEHUUYECKUX  TMPAKTUYECKUX  padoT
GopmMupyeTcst B BUJe TEMaTHUYECKUX KOMILJICKTOB U 00ECIIEUNBACTCSl B pacuéTe OJHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMmaTtndeckue KOMIUIEKTHI JabopaToOpHOTO
000pyT0BaHMsI JOIHKHBI OBITH OCTPOCHBI HA KOMIJIEKCHOM MCIIOJIb30BaHNN aHAJIOTOBBIX
U IUPPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHJIE
U (GPOBBIX JTAOOPATOPHUIA.

OCHOBHBIMHM TENAMH M3y4eHUsT (QU3MKA B 00mEeM 00pa3oBaHUM SBISIOTCS:

dopmMupoBaHuEe MHTEpECa M CTPEMIICHUS OOYYarOIIUXCS K HAyYHOMY H3yYCHUIO
HPUPOJIBI, PAa3BUTHE UX MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BHTHE TMPEJCTABICHUH O HAyYHOM METOJAC TO3HaHUS U (OPMHpPOBAHUE
MCCJICIOBATEILCKOTO OTHOIIECHUS K OKPY KAIOIITUM SIBIICHUSIM;

dbopMHUpOBaHNUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa H3Y4YCHUS OCHOB
CTpOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHupOBaHUE YMEHUN OOBACHATH SBJICHUS C MCIOJIb30BaHUEM (HHU3HUUYCCKUX
3HAHWM U HaYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUM O ponu (U3UKKA U1 Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHne HTUX 1elied Oo0ecneyrBaeTCsl pelIeHUEM CIEAYIIUX — 3a/ad
B IIpOIIeCcCe U3YUYEHUS Kypca PU3NKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHuUs:

npuoOpeTeHne CHUCTeMbl 3HAaHUKW 00 oOmMX QU3UIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIOYas MEXaHUKY, MOJEKYJSIpHYIO (DU3UKY, DJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U SJIEMEHTHI aCTPODU3UKH;

dbopMupoBaHUE YMEHUN NTPUMEHSITh TEOPETHUYECKUE 3HAHUS /i1 OOBSICHEHUS
¢uznuecknx SBICHUNW B TPUPOAEC H Il TPUHATHS TMPAKTHUECKUX PEIICHHN
B IIOBCEJIHECBHOM >XKHU3HU;

OCBOCHHE CTOCOOOB PEIICHUS PA3IMYHBIX 3a7ad C SIBHO 3aJaHHON (HU3MYECKOU
MOJIEIIbIO, 3a/1a4, TTOIPA3yMEBAIOIINX CAMOCTOSITEIbHOE co37aHue (HU3HMUECKONU MOJICIIH,
aJICKBaTHOM YCIIOBHSIM 3a]1a4yH;

MOHUMaHNe GU3NIECKIX OCHOB M MPUHITAIIOB ACHCTBUS TEXHUUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX TPOIIECCOB, UX BIUSHUS HA OKPYKAIOMIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOATEIHHOTO IUJIAHUPOBAHWS W  MPOBEICHUS
du3HUeCKNX IKCIIEPUMEHTOB, aHAIN3a U WHTEPNpETauu HHPOPMAIINH, OTpPEIeTICHUS
JIOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTATa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHUS YMEHHM MPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOM JIESITETbHOCTH.

Ha wusyuenune Qusuku (0a30BbId ypOBEHb) HA YPOBHE CpEIHEr0 OOIIEro
obpaszoBanus orBoautcs 136 wacoB: B 10 kimacce — 68 vacoB (2 waca B Hemelno),



B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemslii B mporpamMme o (hU3MKe MepedeHb 1a00PaTOPHBIX U MPAKTUIECKUX
paboT sABISAETCS PEKOMEHIOBAaHHBIM, YUUTEIb IeTIaeT BEIOOp pOBeeHHS Ta00PaTOPHBIX
paboT U ONBITOB C YYETOM MHJIUBUAYATbHBIX OCOOCHHOCTEHN 00ydarommXcs.

JIrobGas pabouas mporpamMma JOJDKHA MOJHOCTBIO BKJIIOUATh B CE0Sl COACpIKaHUE
JaHHOHW TPOTpamMMBbI 1o (pusmKe.

B otnenbHbIX cyyasx Kypc pU3HKH 6a30BOT0 ypOBHS MOXET U3y4yaThcs B 00bEMe 204
yaca 3a gBa roga ooOydenus (3 u B mememo B 10 m 11 kmaccax). B arom ciyuae
yBenHYMBaeTCst He MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIOIB3YeTCsl yIUTelIeM
JUI W3YYEHHUs BOMPOCOB, TECHO CBSI3aHHBIX C BBIOPAHHBIM TpoduiieM oOydeHUs, U
yBEeNIMYUBACTCA yueOHast Harpy3Ka, OTBOJMMAsI HA U3yUYeHUE MEXaHUKH, MOJEKYIIPHOM
GU3MKH M DNEKTPOJAMHAMUKH, 3a CUET pacIIUpeHHsl dYuciia JabopaTopHBIX pPaboT
MCCIIEIOBATENILCKOTO XapaKkTepa M YPOKOB PEIICHUs] KAUYeCTBEHHBIX M PACUETHBIX 3ajad.



Copep:xxanue 00yyeHus
10 KJTIACC

Pa3nen 1. ®u3nka u MeTOIbI HAYYHOI'0 MO3HAHUS

dusuka — Hayka o npupoje. Hayunesie MeTOAbl IMO3HAHUSA OKPYXKAIOUIEr0 MUpa.
Pounb skcieprMenTa U TEOPUH B MPOLIECCE MO3HAHMS IPUPOIbI. DKCIIEPUMEHT B PUBUKE.

MopenupoBanue (U3MYECKUX SBIECHUNM U mpoueccoB. HayuyHble TuUmortessl.
duznyeckue 3aKOHbI U TEOpUU. ['paHMIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUA.

Ponb u Mecto ¢pu3uku B (OpMHUPOBAHUM COBPEMEHHOM HAYYHOU KapTUHBI MUDA,
B [IPAKTUYECKOM JIESATEIBHOCTH JIIOIEH.
Jlemoncmpayuu

Amnanorossie U HU(GPOBBIE U3MEPUTENbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3znen 2. Mexannka
Tema 1. Kunemamuxka

Mexannueckoe aBmkeHre. OTHOCUTEIIBHOCTh MEXaHWYeCKoro ABmxkeHus. Cucrema
orcu€ra. TpaekTopusi.

[Tepemenienue, CKOpOCTh (CpeAHsISI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepuajJbHOM TOYKHM, HX TMPOEKIMM HA OCHU CHUCTEMBbl KoopauHat. CroxeHue
NEPEMELIECHUN U CIIOKEHNE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE TMPAMOJUHEHHOE JBUKeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTHU, YCKOPEHUS, MIyTU U MEPEMEIICHUS MaTepUalIbHON
TOYKHU OT BPEMEHH.

CBoOoaHoe najzieHre. Y CKopeHre cBoOOTHOTO TaIeHHUS.

KpuBonmHeitHoe nBuxeHue. [[BUKEHHME MaTEpUAIBHOW TOYKH IO OKPYKHOCTH
C TOCTOSTHHOW MO MOAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JINHEWHAsA CKOPOCTh. [leproy
U yactoTa oOpaiienus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE NMPUMEHEHUE: CIHIOMETpP, ABUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEpEe/Iayu.

Jlemoncmpayuu

Mogenb cHuCTEMBI OTCYETA, WIUIIOCTpAlUsl KUHEMATHYECKUX XapaKTEPUCTHUK
JBUYKEHUS.

[IpeoGpazoBanre ABUKEHUI C UCITOJIH30BAHUEM MTPOCTHIX MEXAaHNU3MOB.

[lagenue Ten B BO3AyXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne paBwkeHUs Tena, OpPOMIEHHOTO TIOA YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHuss CBOOOTHOTO ITaICHHUS.

Hamnpagnienue ckopocTu Mpu ABUKEHUH 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydyeHrne HEPaBHOMEPHOIO [BWIKEHHUS C LEJIbI0 OIPENEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanne  COOTHOLICHUS  MEXKAY  IyTSAMM,  NPOHMIACHHBIMU  TEJIOM
3a [0CJIEI0BATEIIbHBIEC PABHBIE IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUYKEHUN
C HA4YaJIbHOW CKOPOCTBHIO, PABHOW HYIIIO.

N3yyeHue [BUKEHUSA IIApUKa B BA3ZKOM KUIAKOCTH.

N3yuyenue nBUKEHUA Tena, OPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuxa

[Tpunuun otHocutenbHOCTH ['amunes. Ilepsoiii 3akoH HeroToHa. MHeprnansHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Btopoil 3akon HprooToHa
JUIsl MaTepuanbHOl Touku. Tperuil 3akoH HploTOHA 77151 MaTepUaIbHBIX TOUEK.

3akoH BceMupHOTro Tarorenus. Cumna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenusi (mokos, ckoibxeHusi, kadeHus). Cuna tpenusi. Cyxoe
TpeHue. Cusa TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COIPOTUBJICHUS NIPU JBUKECHUHU TEJIA B )KUJIKOCTH WJIU rase.

[TocTynaTenpHOE M BpaliaTeIbHOE IBI)KEHHUE a0COFOTHO TBEPIOTO Tea.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. Y CioBus paBHOBECHS
TBEPJIOTO TEA.

TexHu4yeckrne yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHHE: MOAIIUITHUKY, TBUKECHHUE
VUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuUu.

CpaBHeHME MacC B3aMMOEHCTBYIOMIMX TEJI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT I€(OpMaIInu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPIOTO Teyla. Buabl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamophuvle pabombi

N3yueHue nBm>xeHUs: Opycka 1Mo HaKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIMX B TMPYXKUHE H
pe3nHOBOM 00pa3iie, OT uX JepopMalnH.

HccnenoBanne ycioBui paBHOBECHS TBEPIOTO Tela, UMEIOLIETO OCh BPAL[CHHUS.



Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynbc MaTepuaibHOM TOYKM (Tesa), CUCTEMbl MaTepUaIbHbIX TOUEK. VMITynbe
CWIbl M M3MEHEHWE HMIyJIbca Tena. 3aKOH COXPAaHEHUs HMIylbca. PeakTuBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIHOCTG CHIIBI.

Kunernueckast »sHeprusi MarepualibHOM TOuku. Teopema 00 U3MEHEHHUH
KUHETUYECKOW IHEPTUH.

[lotenumanbuast sHeprus. lloTeHuunanbHasg >HEPrus ynpyro JneopMupoOBaHHOU
npyxuHbl. [loTeHIManbHas SHEprus Tejaa BOJIM3U NOBEPXHOCTH 3eMJIH.

[ToTeHuuanbHble U HEMOTEHIMANbHBIE CHIIBL. CBsI3b paOOThI HEMOTEHIIMABHBIX CUJI
C U3MEHEHUEM MEXAHUYECKOM YHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKON
JHEPIUHU.

VYIpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KOIED,
IPY>KUHHBIA [TUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE 1BUKEHHUE.

[lepexon moTeHMAIBHOM SHEPTUH B KWHETHUECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne abCOMIOTHO HEYTIPYTOro yAapa ¢ MOMOILBIO JBYX OJIMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHMUYECKON SHEepruu Tela
Ha [IPUMeEpE PACTKEHUs PE3UHOBOIO KIyTa.

Pazjnen 3. MoJiekyJsipaasi pu3nka ¥ TepMOIUHAMUKA
Tema 1. Ocnogvt MoneKyIAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUUM M HX OINBITHOE
obocHoBanme. bpoyHoBckoe nBmxkenue. Juddysumsa. Xapakrep OBWKEHUS U
B3aWMOJICMCTBHS YaCTHUL BellecTBa. MOJenu CTpOCHUS Ia30B, )KUIKOCTENU U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u pa3Mepbl MOJIEKYI.
KomuuecTBo BemectBa. [loctositHHast ABoraapo.

TermoBoe paBHOBecue. Temmepatrypa u €€ wu3Mmepenue. lllkanma Ttemmepatyp
Llenbcus.

Mogens uaeanbHoro ra3za. OCHOBHOE YypaBHEHUE MOJEKYJISIPHO-KMHETUYECKOU
TEOPUHU HJICATTLHOTO raza. AOCOTIOTHAS TeMIepaTypa Kak Mepa CpelHed KHHETHICCKOM
SHEpPruU TEIUIOBOrO ABWKEHUA 4dacTull raza. Illkama temneparyp KenbBuna. 1'azoBbie
3aKkoHbl. YpaBHeHue Menneneesa—Knanelipona. 3akon [lanpToHa. W3o0mpoleccsl
B UJICATbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n3o0apa.

TexHuueckue yCcTpoilcTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnpIThI, TOKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BEIIECTBa, (hoTorpaduu MONEKYI
OPraHUYECKUX COCTUHEHU M.

OnpiThl 0 AP GY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mopnens onbita TepHa.

OMnBIThL, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS.

Mopens, HILUTIOCTPUPYIOIIAs IPUPOAY JaBICHUS ra3a HA CTEHKU COCYIa.

OnBITHL, WIUTFOCTPUPYIOLNE YPABHEHNE COCTOSIHUS UJI€AJIbHOTO ras3a, N30MpOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

Omnpenenenue Macchl BO3/lyXa B KJIaCCHOW KOMHAaTe Ha OCHOBE MU3MEpPEeHHI 00bEMa
KOMHATBhI, JABJICHUSI U TEMIIEPATYPHI BO3yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMETPaMH COCTOSIHUS Pa3pekKEHHOIO rasa.

Tema 2. Ocnogbl mepmoouHamuKu

TepmonuHamuyeckass cuctema. BHYTpeHHSsI DJHEpruss TEPMOJIUHAMHYECKOU
cucTeMbl U crmocoObl e€ m3MeHeHus. KommuecTBo TeminoTel u pabora. BHyTpeHHss
SHEPrusl OJJHOATOMHOTO HJCaJbHOrO raza. Buasl Termonepenaun: TEMIOMPOBOIHOCTD,
KOHBEKLIMSI, M3Jy4YCHHUE. Y AeNbHas TEIIOEMKOCTh BeHIeCcTBAa. KoOIMYECTBO TEIUIOTHI
IpU TETUIONEepeaaye.

[Tonsitue 06 agnadataom nporecce. [lepsolii 3akoH TepMoanHamMuku. [Ipumenenue
NEPBOrO0 3aKOHAa TEPMOAMHAMHUKH K wu3omporeccaM. ['paduueckas HHTEpIpeTALHs
paboTHI raza.

Bropoii 3akon TepmoanHamMuku. HeoOpaTHMOCTh MPOIECCOB B IPUPO/IL.

TennoBeie MammHbL. [IpuHIUNB qelicTBHS TeTUIOBBIX MarmmuH. [IpeoOpazoBanus
HHEPTUU B TEIJIOBBIX MamuHaX. KoahuineHT nojae3Horo 1eicTBrs TEIIOBON MAIlIUHBI.
[Mukn KapHo u ero xo3¢pUIMEHT MOJE3HOTO AEUCTBHA. DKOJOTHYECKHE IMPOOIEeMBI
TEIJIO3HEPTETUKHU.

TexHuueckne ycTpoilCTBa U MPAKTUUYECKOE MPUMEHEHHE: IBUTATEb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

H3meHeHre BHYTPEHHEW SHEPTUH Tella MPU COBEPIICHUH PAOOTHI: BBUIET MPOOKU
13 OyTBUIKH TIOJ| ICMCTBHEM CKAaTOTO BO3/yXa, HarpeBaHue »¢upa B JaTyHHOU TPyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meneHnne BHyTpeHHEW SHepruu (TeMIeparypbl) Tella MpU TEIonepeaaye.

OmnbIT o anabaTHOMY pacCIIMPEHUIO BO3/1yXa (OMbIT C BO3IYIITHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTOpaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

N3smepenne yaenbHON TEITOEMKOCTH.



Tema 3. Acpezcammnivie cocmoanua eewjecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. Mcnapenue u kuneHue. AOCONIOTHasT U
OTHOCUTENbHAsI BJIAXKHOCTh BO3Ayxa. HacelmeHHslii mnap. VYaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

Teépnoe teno. Kpucramnmuyeckue u amopdHble Tenaa. AHU30TPONHS CBONCTB
kpuctaioB. Kunkume kpucramuibl. CoBpeMeHHble Marepuanbl. [lnaBneHne wu
KpUCTalin3anus. Y aenbHas TemioTa miasienus. Cyoaumanusi.

YpaBHeHUE TEMIOBOro OaaHca.

TexHuyeckue ycTpoiicTBa U MPAKTUUECKOE TPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJOPUMETP, TEXHOJIOTMM TIOJYYEHHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE
HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCHIIIEHHBIX MTAPOB.

Kunenue npu NOHU>KEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHUS BIIAYXKHOCTH.

HaGmronenue HarpeBaHus U MIJIABJIEHUS KPUCTAINIMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTasIoB.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

M3MepeHre OTHOCUTEIBHOM BIIaKHOCTH BO3yXa.

Paznen 4. DiieKTpOAMHAMHKA
Tema 1. Inekmpocmamuka

DOnekTpu3auus Tel. DJEKTpUYecKUuM 3apsan. JIBa BHIAa 3IIEKTPUYECKUX 3apsiIOB.
[IpoBOAHUKH, NUAJIEKTPUKU U TMOIYNPOBOJHUKU. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsiaa.

B3anmopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHbll 3J€KTpUYECKUN 3apsl.
Dnektpuueckoe noje. Hanpssk€HHOCTh 3nekTpudeckoro noiid. [IpuHuun cynepno3unuu
ANEKTPUYECKUX MoJeH. JIMHUN HaNpsy)KEHHOCTH AJIEKTPUUYECKOTO TOJIA.

PabGora cun anmekrpoctatudeckoro mojs. IloreHnman. Pa3HOCT MOTEHIIMATIOB.
[IpoBOIHMKM UM JUABNEKTPUKA B JJIEKTPOCTATUYECKOM 1oje. Jluamexrpuyeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3apssKeHHOT0 KOHAEHCATopa.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOII,
ANEKTPOMETP,  DJEKTPOCTaTUYECKas  3alluTa,  3a3€MJICHHE  BJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN armnapar, CTPyHHbBINA PUHTED.

Jlemoncmpayuu

Y CTpolCTBO U NPUHLIKIN AEHUCTBUS JIEKTPOMETPA.

B3anmopenicTBrue HA3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.

[IpoBOHKKH B 3JIEKTPOCTATHYECKOM MOJIE.

DJIEKTpOCTATUYECKAs 3allUTa.



JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOr0 KOHJAEHCATOPA OT IJIOLIAIH IIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIAEMOCTH.

DHeprus 3apsLKeHHOT0 KOHAEHcaTopa.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmosannwtii 3nexkmpuueckuil mok. Toxu ¢ paziuunvlx cpeoax

DIIEKTPUUYECKUN TOK. Y CIOBUSA CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOUHMKHN
Toka. Cuia Toka. [IoCTOsIHHBIN TOK.

Hanpsixenne. 3akon OMa 1151 ydacTKa LEIu.

DNEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBJIEHUE  BEIIECTBA.
IlocnenoBaTenpHOE, NAPAIIENBHOE, CMEILIAHHOE COEIMHEHHUE POBOJHUKOB.

PaGota sanexrpuueckoro Toka. 3akoH [xoyns—JIenuna. MomHOCTb 3J€KTPUUYECKOTO
TOKA.

DIIEKTPOABWKYIIASI CUJia U BHYTPEHHEE COMPOTHUBIIEHWE MCTOYHMKA TOKAa. 3aKOH
OmMa 17151 TIoJTHOM (3aMKHYTOM) AeKTpruueckoi 1enu. KopoTkoe 3aMbikaHue.

DJIEeKTPOHHAsI TPOBOJUMOCTD TBEPABIX METAIIIOB. 3aBUCUMOCTh COITPOTUBIICHUS
METaJUIOB OT TeMneparypbl. CBEPXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonympoBoauuku. CoOCTBEeHHAsI U TPUMECHAas! TPOBOUMOCTH TOJTYIIPOBOIHUKOB.
CaotictBa p—n-niepexona. [TonynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAaxX U paciulaBax 3JAEKTPOIUTOB. DJIEKTPOIUTHUECKAS
JIUCCOLMAIUsL. DICKTPOJIH3.

DJNIeKTpUUYECKUM TOK B razax. CaMOCTOATENIbHBI U HECAMOCTOSITEIIbHBIN pa3psil.
Monnus. [Inazma.

TexHuueckne ycTpoilcTBa U MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKH TOKa, JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, SJIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBIM JHOJ, TEPMUCTOPHI U
dboTope3nucTopsl, MOTYIPOBOAHUKOBBIN AMO/I, TAIbBAHHUKA.

Jlemoncmpayuu

N3Mmepenue cuibl TOKa U HAIPSKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS LIUIIMHIPUIECKUX TPOBOTHUKOB OT JIMHBI, TIOLA N
MOIIEPEYHOr0 CEYEHUs U MaTepuala.

CwmenanHoe COeTMHEHUE MPOBOJHUKOB.

[Ipamoe  wm3MepeHMe  BIEKTpOJABMXKyIIEM  cuwibl. KopoTkoe  3amblkaHue
rajJbBAHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCUMOCTbH CONPOTUBJIEHUS] METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTh BO31yXaA.

OIHOCTOPOHHSAS MPOBOJUMOCTD THOJIA.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3y4eHne cMemanHOro COeTMHEHUS PE3UCTOPOB.

W3mepeHre HIEKTPOIBWIKYINECH CHUIBI WCTOYHHMKA TOKA W €ro BHYTPEHHETO
COTIPOTHBIICHHSI.

HaGmonenue snexkrponusa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca pusuku 6azoBoro yposHs B 10 ki1acce OCyLIECTBIAETCS € yUETOM
coJiep KaTesIbHbIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJOTUH, XUMHUH,
reorpauu U TEXHOJIOTUH.

Mesicnpeomemuvie nowsamus, CBA3aHHBIE C HW3YYEHHEM METOAOB HAy4YHOIO
NO3HAHUS: ABJIICHUE, HayYHbIH (DAKT, TUIOTE3a, PU3NYECcKas BEJIMYMHA, 3aKOH, TEOPHs,
HaOJI0IEHNE, SKCIIEPUMEHT, MOJIETIMPOBaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxka: pelnieHHe CUCTEMBl ypaBHEHMH, JMHEHHas (yHKUus, napadoia,
runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'E€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPBI U MX
IIPOEKIIMU HA OCH KOOPAUHAT, CJIO)KEHUE BEKTOPOB.

buonocus: mexaHnudeckoe [BHXKEHHE B JKMBOW mpupoae, Auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OPraHu3MoOB (BUIbI TEIUIONEpEaayun, TEIJIOBOE PAaBHOBECHE),
JIIEKTPUYECKUE SABJICHUS B KUBOU IIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, JKUIKOCTEM U Tra3os,
JNEKTPUYECKUE CBOMCTBA METAJIOB, DJIEKTPOIUTUYECKAS JUCCOLMALINS, IaJbBAHUKA.

I'eoepagpus: BIaxHOCTh BO3/YyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE JBUKEHUN C HCHOJIB30BAHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, IOMIIUIIHUKK, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUs MMILyJIbCca
B TEXHHUKE (pakera, BOJOMET U JPYIH€), ABUTraTe]Ib BHYTPEHHETO CrOpaHus, HapoBas
TypOMHa, OBITOBOM XOJOIUIBHUK, KOHTUIIMOHEDP, TEXHOJIOT U MOJTyYEHUSI COBPEMEHHBIX
MaTepuasgoB, B TOM YHUCJIE HAHOMATE€pUaJIOB, U HAHOTEXHOJOTUH, IEKTPOCTATUYECKAS

3amuTa, — 3a3eMJICHHE  JJEKTPONpPUOOpPOB,  KCEPOKC,  CTPYHHBIH  TPHUHTED,
AIIEKTPOHATPEBATENIbHBIE TPUOOPHI, AIEKTPOOCBETUTENbHBIC TPHUOOPHI, TATbBAHUKA.
11 KUIIACC

Pa3znea 4. DiieKTpoAMHAMUKA
Tema 3. Maznummnoe none. InNeKmpomMazHUMHAA UHOYKUUA

IloctossHHbIE MarHuThl. B3ammojelcTBHE IMOCTOSIHHBIX MArHMTOB. MarnuTHOeE
nosne. Bektop MarHMTHOW WHAYKUMHU. [IpUHIMII Cyneprno3uuuu MAarHUTHBIX IOJIEH.
Jlvany MarHuTHOM HHAYKIMK. KapTrHa TMHWI MarHUTHOM MHYKIIUU MOJISI TOCTOSTHHBIX
MarHuToB.

MarnutHoe moJsie TpOBOJHUKA C TOKOM. KapTWHa JTHUHWUNA WHIAYKIMHM MAarHUTHOIO
MOJIS JUIMHHOTO MPSMOT0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzanmoaercTBre TpoOBOAHUKOB C TOKOM.



Cuna Amnepa, €€ MOAyYJIb U HAlTPaBJICHUE.

Cuna Jlopenua, e€ MOAy/lb W HampaBleHUE. [[BMKEHHE 3apsHKEHHOW YaCTHUIIBI
B OJIHOPOJJHOM MarHuTHOM mose. Pabota cunsl Jlopenna.

SIBiieHne AMEKTpOMarHUTHOW UHAYKUUU. [IOTOK BEKTOpa MarHUTHOM WMHIYKLHH.
DIIEKTPOABIIKYIIAS CUJIAa MHAYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOM nHaykiuu dapanes.

BuxpeBoe snekTpuyeckoe  moje.  DJIEKTPOABWXKYIIas  CWiIa  MHIYKIUHU
B IPOBOJIHUKE, ABMKYIIEMCS MOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenna.

NHnykTUBHOCTh.  SIBIEHME  CaMOMHAYKIIHH. ONEeKTpOABWKYIAST  CHJIA
CaMOMHIYKIINH.

DHEpPrusi MarHUTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl,  DJIEKTPOJBUTATEIb,  YCKOPUTEIM  DJIEMEHTAPHBIX  YacCTHII,
WHJIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMYA MarHUTHOTO TIOJIS.

B3anmoperictBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue criibl JIOpeHIIa HA HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANEKTPOMArHUTHONM UHIAYKIUU.

[TpaBuiio Jlenna.

3aBUCUMOCTh DJIEKTPOJBIXKYIIEH CHJIBI HHAYKOUU OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO ITOTOKA.

SIBneHne CaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

N3ydyeHrne MarHuTHOIO MoJist KaTyIIKH ¢ TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue sABIECHUS 3JIEKTPOMArHUTHOW WHTYKIIHH.

Paznen 5. KoneOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHble KOJ1eOAHUA

Konebarensnas cuctema. CBOOO HBIE MEXaHUYECKUE KoJleOanus. ["apMoHnueckne
konebanwms. [lepuon, gactora, ammumryaa u ¢asza koiebanwid. [IpyKUHHBIT MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE rapMOHHUYECKMX KoJeOanuii. [IpeBpaiienue
SHEPTUU TIPU TAPMOHUIECKUX KOJICOAHUSIX.

KonebarenpHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIE€OaHUs B U€aTbHOM
KOJIe0aTEeIbHOM KOHTYpE. AHAJIOTUSI MEXIY MEXaHUYECKUMU M JJIEKTPOMArHUTHBIMU
konebanusamu. Popmyna TomcoHa. 3aKOH COXPAHEHUSI SHEPrUU B HJICATIBHOM
KoJieOaTeIbHOM KOHTYPE.



[IpencraBieHne o 3aTyXxamMMX KojeOaHUsAX. BbIHYXJIEHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMarHUTHBIE KOIeOaHUs.

Ilepemennslii TOK. CUHYCOUITABHBIA ITEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYJTHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKEHUSL.

Tpancdopmatop. IlpousBoacTtBo, mnepenaya W MOTpPeOJEHUE DIEKTPUUYECKON
DHEPruM. OKOJOTMYECKHE PHUCKM IIPU NPOU3BOACTBE dJeKTpodHepruu. Kymnbprypa
HCIIOJIB30BAHUS DJIEKTPOIHEPIUH B IIOBCEHEBHOM KU3HU.

TexHuyecKkne yCTpoMCTBAa U NPAKTUYECKOE NMPUMEHEHUE: IIEKTPUYECKUN 3BOHOK,
reHepaTop IIEPEMEHHOI0 TOKA, JIMHUU dJIEKTpOoIepeaay.
Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJjieOaTeNbHOW  CHUCTEMbl  (MPYKUHHBIA — WJIU
MaTEMaTUYECKUN MASITHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBONCTB BRIHYXACHHBIX KOJIEOAHUM.

HaGmonenue pe3onanca.

CB0OOHBIE SJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuumiorpaMMbl — (3aBUCUMOCTH  CUJIBI  TOKAa W HAIpPSOKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pesonanc mnpu  MociaegoBaTEIbHOM — COCIMHEHUM — PE3UCTOpa,  KaTyLIKU
UHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens JIMHUM DIIEKTpoIepeaadH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH IIEPHO/Ia MajbIX KOJeOaHU Ipy3a Ha HUTU OT JUIMHBI
HUTHU U MaccChl Ipy3a.

HccenenoBanne NEpEMEHHOIO TOKA B LIENU U3 ITOCJIEN0BATEIBHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNIHbLE B0IHbL

MexaHnnueckue BOJIHBL, yclIOBHS  pacnpoctpaHeHus. llepuon. CkopocThb
pacnpocTpaHeHHs U JJIMHA BOIHBL. [lonepednsie u mpooibHbIe BOHBL. HTephepeHius
U audpakiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. YCJIOBUS M3JIyYEHHS] BJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B smektpomarnutHOi BosiHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HUEe, MpeIoOMJIEHUEe, MoJspu3anus, AuQpakius,
uaTepdepennus. CKOpocTh dIEKTPOMArHUTHBIX BOJIH.

[Ilkana SJIEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE SIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeIeBUIeHU. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpoWCTBA W  MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, VYIJIbTPAa3BYKOBasi JMArHOCTUKAa B TEXHUKE UM MEIUIIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.



Jlemoncmpayuu

OO0pa3oBaHue 1 pacCIPOCTPAHEHHE MTONEPEUHBIX U TPOJOJIBbHBIX BOJIH.

Koneobmromeecs Teno Kak MCTOYHUK 3BYKa.

HaGmionenue oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue uurepdepeHiuu 1 1uppakiinu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4YaCTOTOM
KOJIeOaHUI.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MPETOMIICHHE,
noJisipu3anus, nudpakius, uaTepPepeHus.

Tema 3. Onmuxa

I'eomeTrpuueckas onruka. [IpsgsMonuHENHOE pacIpOCTPaHEHUE CBETA B OJHOPOJHOM
cpene. JIyu ceera. ToueuHbIl HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. I[locTpoeHne U300paKeHUIA
B IJIOCKOM 3€pKalie.

[IpenomiieHne cBeta. 3aKOHBI TPEJIOMJICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomieHus. IlonmHoe BHyTpeHHee oTpaxeHue. lIpeaenbHbld  yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcust ceeta. CioxHbINH cocTaB 6enoro ceeta. LIBer.

Cobuparomue 1 pacceuBaronue aTuH3bl. ToHkas nuH3a. DokycHOe paccTosiHue U
onTUYeCKass Ccuia TOHKOW JuH3bL. [locTpoeHue wu3z00pakeHHit B coOUparolmuX U
paccenBarolux JuH3aX. PopMyiia TOHKOW JIMH3BL. Y BEIMUYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. Untepdepenmus csera. KorepeHTHbIE MCTOYHUKU. Y CIOBUSA
HAOJIIOICHUSI MAKCUMYMOB U MHUHHMYMOB B MHTeP(EPEHIIMOHHON KapTHHE OT JIBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOUHUKOB.

HNudpakmus ceta. JudpakiuonHas pemérka. YCIOBHE HAOIIOICHHS TIIABHBIX
MaKCHUMYMOB TIPH MaJIEHUA MOHOXPOMATHYECKOTO CBETa Ha TU(GPAKIMOHHYIO PEHIETKY.

[Tonspuszauus ceera.

Texuuyeckue ycTporcTBa U MPAKTHUECKOE MPUMEHEHHE: OUKH, JIyTa, oToanmnapar,
MPOCKITMOHHBIN anmapart, MUKPOCKOTI, TEJIECKOT, BOJOKOHHAS OMTHKA, MU(PpaKIIMOHHAS
peleTKa, moJsApons.

Jlemoncmpayuu

[IpsmMosMHEHOE  pacHpOCTPAHEHHUE, OTPAXKEHUE U IPEJIOMIICHHE  CBETA.
OnTudeckue TpuOopsHI.

[TonHoe BHyTpeHHEEe oTpaxeHnune. Moaens CBeToBoAA.

HccnenoBanne cBOWCTB M300payKeHUIA B TUH3AX.

Moaenun MUKpOCKoOMa, TeJIECKOMa.

Habnronenue natepdepeHImu cBeTa.

HabGmtonenue nudpaxuuu ceta.

Habmronenue nucnepcuu cBeTa.



[lony4yeHune criekTpa ¢ HOMOIIBIO TPU3MBL.
[lony4yenue crnekTpa ¢ HOMOLIbI0 JU(PAKLIMOHHON PEIIETKH.
Habmronenue noisipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3mepenue nmokazaresns NpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB U300paKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeIHAIBLHOI TEOPUHM OTHOCUTEIBLHOCTH

['paHullbl TPUMEHMMOCTH KJIaCCHMUECKOW MexaHukH. llocTymarel cnenuaabHOM
TEOPUU OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTh MOJAYJS CKOPOCTHM CBE€Ta B BaKyyMe,
OPUHIIMIT OTHOCUTENIbHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJIeHMe BpPEMEHU M COKpaIlleHHE
JUTMHBI.

DHeprusi U UMITYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C SHEPTHUEH U UMITYJIbCOM PEJIATUBUCTCKOM YaCTHUIBI. DHEPIHsI TOKOSI.

Pa3nen 7. KBantoBasi pusznka
Tema 1. Dnemenmot K6aHMoOGOU ONMUKU

®doronnl. Popmyna [lnanka cBsA3M 3HEpPruu (POTOHA C €ro YaCTOTOW. DHEPrUs W
UMITYJIbC (DOTOHA.

OtkpeiTie u wucciaegoBanue ¢otoddpdexkra. OmpiTel A.I. CroneroBa. 3akoHBI
dotoaddexra. YpaBHenue OunmTeriHa 11 pororddekra. «KpacHas rpaHuian
doTorddexra.

JlaBnenue cBeta. OnbiTel [1.H. JIeOGenena.

XHUMHYECKOE NeHCTBUE CBETA.

TexHuueckne ycTpoWcTBa M TMPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
¢dboTomaTunK, CoJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIACTHHOM.

HccnenoBanue 3ak0HOB BHEMTHETO GoTodhPexTa.

Ceeroguon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombeitel Pesepdopma mo paccessHUIO O-4aCTHIL.
[Inanerapuas mozaens aroMma. [loctynatel bopa. U3nydyenue u nornoiienre GOTOHOB MpU
repexo/jie aToMa ¢ OJJHOrO YPOBHS SHEPruu Ha Apyroil. Buasl ciektpoB. CriekTp ypoBHEN
SHEpPryUU aToMa BOJIOPOAA.

BonnoBeie cBoiictBa uvactunl. Bomubel nge bpoins. KopmyckysisipHO-BOJIHOBOM
Ty aJvi3M.

CnoHTaHHOE U BBIHYKJICHHOE U3IIyYEHHE.

TexHnyeckne yCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHUE: CIEKTPaJbHbIA aHAJU3
(CIeKTpOCKOIT), J1a3ep, KBAHTOBBI KOMIIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenune JIMHBI BOJHBI Ja3epa.
HaGmronenne nuHelyaTbIx CIIEKTPOB U3TyUCHUS.
Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi
HaGmtonenue nuHeiyaToro CrexkTpa.

Tema 3. Amommnoe a0po

OKCIEpUMEHTBI,  JTOKA3bIBAIOIIME CJIOXKHOCTh CTpoeHus sapa. OTKpbiTHe
paanoaktuBHOCTH. OmnbITl Pesepdopaa mo ompeneneHuio coctaBa paguoaKTUBHOIO
nznyuenus. CBoiicTBa anbda-, 6eta-, ramma-u3nydyeHus. Bnusinue paanoakTUBHOCTH Ha
YKVBbIE OPTraHU3MBI.

OtkpeiTe npoTOHa W HeuTpoHa. Hykionnas w™opgens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tomnsbl.

Anbda-pacnian. DIEeKTPOHHBIA M MO3UTPOHHBIN Oera-pacnan. ['amma-uziaydyeHue.
3aKOH paIMOaKTUBHOIO pacraja.

DHeprust CBs3M HYKJIOHOB B sifipe. SAaepubie cuiibl. Jlegext macch sapa.

SAnepHble peakuuu. JleneHrue U CUHTES s1Iep.

Anepnsiii peakrop. Tepmosiaepusiii cuuTe3. [IpoOaeMbl U EPCHIEKTUBHI SIEPHOM
SHEPIreTUKU. DKOJOTUYECKUE ACTIEKTHI IAEPHON IHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meronpl  HAOMIOAEHHS M PETUCTPAllMM  DJEMEHTApHBIX  YaCTHII.

dyHaaMeHTaIbHbIe B3auMOAeUCTBUS. ENUMHCTBO u3nuecKoil KapTUHBI MUPA.

TexHuueckne yCTpOWCTBA U TNPAKTUYECKOE IPUMEHEHHE: JO3UMETpP, Kamepa
Buibcona, siaepHbIid peakTop, aToMHast 6omoa.
Jlemoncmpayuu

Cu€TynK MOHU3UPYIOLINUX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomsi

HccnenoBanne TpekoB YacTil (10 TOTOBBIM (poTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM M ACTPOPUZUKHI

Otanbl pa3BUTUS acTpoHOMUM. [IpuKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, SpKue 3BE3/IBI, ITIAHETHI, UX BHIMMOE JIBI)KCHHE.

CoJiHEUHAs cucTeMa.

Connne. ConHevHasi akTUBHOCTb. McTounuk sHeprun CosiHIa U 3BE31T. 3BE3BI, UX
OCHOBHBIC XapaKTepUCTUKH. JlnarpaMma «CIeKTpaTbHbIN KJIaCC — CBETUMOCTBY. 3BE3/IbI
TJIAaBHOM ITOCJIEIOBATEIbHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTEY JIJISI 3BE3]1 TJIaBHOM
nocjeoBaTeibHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE MPECTaBICHUS
0 MPOUCXOXKICHUH 1 dBoroMH CoJIHIIa U 3BE3/. DTambl )KU3HHU 3BE3.

Mueunsiii [lyTe — Hama [Nanaktuka. [lonoxkenue u neuxenue CosiHna B ['amakTuke.
Turnbl ranakTuk. PaguoranakTuku U kBa3apbl. YEpHBIE IBIPHI B SApax rajakTHK.



Bcenennas. Pacmnpenne Bceenennoil. 3akon Xa0606ma. Pazberanue rajaakTuk.
Teopus boibiioro B3peiBa. PEIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.
Yuenuuecxue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM TJIa30M C  HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHU M IS OTIpEICICHUS MOJI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE CO3Be3AUs1 CEBEPHOTO MOIYIIAPHS U IPKHUE 3BE3IBI.

HaGmonenus B Teneckon JIynsl, mianet, Mneunoro Ilytu.

Oo6o0maromee NOBTOpPeHNe

Ponb (u3uKu U acTpOHOMHUU B SKOHOMUYECKON, TEXHOJIOTMYECKON, COLIUMATILHON U
ATUYECKON cdepax NeATeTbHOCTH YeJOBEeKa, poJib U MECTO (U3UMKU M aCTPOHOMHUHU
B COBPEMEHHOHN Hay4YHOW KapTHHE MHUpa, Pojb (PU3ndyeckoil Teopuur B GOpMUPOBAHUU
npecTaBieHui 0 (U3MYECKON KapTMHE MHUpa, MECTO (PU3MYECKON KapTHUHBI MHpA
B OOIIEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX MPECTaBICHUIN O MPUPO/IE.

MexnpeaMeTHble CBA3U

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce oCyIiecTBIseTcs ¢ y4ETOM
COJIepKaTeIIbHBIX MEXKIIPEIMETHBIX CBSA3EH C KypcaMu MaTeMaTHUKH, OMOJIOTUH, XUMUU,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nousmusi, CBS3aHHBIE C W3YyYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SBJIICHUE, HAYUYHBIA (paKT, TUrnoresa, (u3sndeckas BeJIWYUHA, 3aKOH, TEOPHs,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUUYECKHE (YHKIIHH:
CHHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO,
BEKTOPhl M WX IPOEKIMH Ha OCH KOOpJMHAT, CJIOKEHHUE BEKTOPOB, IMPOU3BOIHBIC
aJIEMEHTapHBIX (YHKIUH, IPU3HAKU MMOJ00US TPEYTrOJIbHUKOB, ONPEICIICHUE TIIOMIA TN
IJIOCKUX GUTYp U 00bEMA Te.

buonoeus: snexrpuyeckue sIBJICHUS B )KMBOW MPUPOJE, KojieOaTeIbHbIC TBHKCHUS
B JKMBOM MPHUPOJIE, ONTHUYECKUE SIBJICHUS B KUBOM MPHUPOJAE, JIECHUCTBUE paaualuv
HA >KUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KpPUCTAIUIMYECKAsA CTPYKTypa TBEPABIX TEJI,
MEXaHHU3MbI 00pa30BaHUs KPUCTALTHYSCKON PEIIETKH, CIICKTPAIbHBIN aHAIH3.

leoepaghusi: MarHWTHBIC TIONIOCA 3€MIIM, 3aJIGKW MArHUTHBIX Py, (OTOChEMKA
3€MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICCHUN.

Texnonocus:  NWHUM  DJIEKTpONEpenady, TEHEpaTop  IMEPEMEHHOIO0  TOKa,
3JICKTPOJBUTATEIIb, UHAYKIIMOHHAA T1€Yb, paaap, paAuONPUEMHHUK, TEJIEBU30p, AHTCHHA,
tenedoH, CBU-nedyb, NPOCKIMOHHBIM ammapaT, BOJOKOHHAs OITHKA, COJHCYHAs
Oatapes.



Il1anupyemble pe3yJbTaThbl 0CBOCHHUS IPOrPaMMbI

no ¢pusuke
OcBoenne ydeOHOro mnpenMera «®Pus3mka» Ha YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHusl  JOJKHO  OOECHEYUTh  JIOCTMIKEHHUE  CICAYIOIIUX  JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHUS ydeOHOro mnpeamera «Duszukay TOIKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEW TO3UIIMEH  JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, pacCHIUpPEeHUE KU3HEHHOTO ONbITa M OIbITA
NEATEIBHOCTA B TMPOLECCE pealv3allu OCHOBHBIX HAIpPaBICHUNA BOCIUTATEIbHOU
NEATEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUSI:

Cc(OPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKM O0YYAIOUIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUIICKOTO OOIIEeCTRa;

NPUHATHEC  TPAJUIMOHHBIX  OOINEYETOBCUSCKMX  TYMAaHHCTHYECKHX |
JIEMOKpaTHYECKUX [ICHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENIHOCTh B HMHTEpPEcax TIpa)kIaHCKOTO
001IecTBa, Y4aCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHU3alluH;

YMEHHE B3aUMOJCUCTBOBATh C COIMATBHBIMU WHCTHUTYTAMH B COOTBETCTBUU C UX
(QYHKIHMSAMU 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHHTAPHOW M BOJIOHTEPCKON EATCILHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKON WICHTUYHOCTH, TAaTPUOTU3MA;
LICHHOCTHOE OTHOLICHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHMKECHUSIM
POCCHMCKUX YUEHBIX B 007aCTH (DUBHKHU U TEXHUKE;

3) IyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUYECKOTO TTOBEICHNS,

CITIOCOOHOCTh OIICHUBATh CHUTYallMI0O W TIPHHUMATh OCO3HAHHBIC PCIICHMS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U IIEHHOCTH, B TOM YHCJIC B
NESATENbHOCTA YUYEHOTO;

OCO3HaHHUE JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUUBOTO OYAYIIIETO;

4) 3cTeTHYEeCKOr0 BOCTIUTAHMS:
ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKOU HAYKE;



5) TpyA0BOr0 BOCIIUTAHMS:

MHTEpEC K pas3auuHbIM cepaM npodhecCHOHATBHOU JeATENbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKOI M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oymymiei
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO B 001acTH (HPU3UKU
Ha TPOTSDKEHUU BCEH JKU3HH,

6) IKOJIOrHY€CKOr0 BOCIIMTAHUS :

c(hOpMUPOBAHHOCTh IKOJIOTHYECKOHN KYJIBTYPhl, 0CO3HAHUE II100aIbHOT'O XapaKTepa
AKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUUA B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJed YCTOMYMBOTIO Pa3BUTHUS YEJIOBEUECTBA;

Pacmupenue ombiTa AESTEIBHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAaHUH 110 QU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMUSI:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HUECKON HAYKH;

OCO3HAaHHE LIEHHOCTU HAyYHOW AEATEIBbHOCTU, TOTOBHOCTH B MPOLECCE M3YUYEHUS
(U3UKU  OCYWIECTBIATh  NPOEKTHYD U HCCJIENOBATENbCKYIO  JI€ATEIbHOCTh
UHAVBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUSA
ba3oBble Jiornyeckue 1eicTBuU:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

OIIPCACIIATD LHCIU ACATCIbHOCTH, 3a1aBATh ITAPAMCTPBI U KPUTCPUHU UX JOCTHUIKCHHA,

BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PHU3HMUECKUX
ABJICHUAX,

pa3pabaTpiBaTh IIJIaH pEIIEHUS MPOOJEMbI € YYETOM aHaIM3a HWMEIONUXCS
MaTepHaIbHbIX U HEMATEPUAILHBIX PECYPCOB;

BHOCHTBb KOPPCKTHUBLI B JACATCIIbHOCTh, OOCHHNBATL COOTBCTCTBUC PC3YJILTATOB
OeJIsiM, OLICHUBATL PHUCKH HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTHU,

KOOPJAMHUPOBATh U BBINOJIHATH PA0OTy B YCIOBUSIX PEANbHOTO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUC IIPHU PCIICHUH )KU3HCHHBIX HpO6J’I€M.

ba3oBble uccienoBaTelbCKue JeiiCTBUS.

BIIaJICTh HAYYHOWM TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATUSIMU M METOJaMHU
bu3nUYecKol HayKH;

BJIaJICTh HAaBBIKAMH Y4YEOHO-HCCIIEIOBATEILCKON W TMPOEKTHOU JI€ATEIBHOCTH
B o0sacth (PU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY



METOJIOB PEIICHUS 3a7a4 (PU3HUECKOr0 COACPKAHUS, IPUMEHEHUIO PA3IMYHBIX METOJIOB
MO3HAHUS;

BJIAJE€Th BUIAAMHU JCATENBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpIpEeTalny, NpeoOpa3oBaHuI0 U MPUMEHEHHUIO B PA3JIMYHbIX YUYEOHBIX CUTYyalUsX,
B TOM UYHCJI€ IPHU CO3/IaHUU YUEOHBIX MPOEKTOB B 00JACTH (PU3HKHY;

BBISIBJISITh PUYUHHO-CIICJICTBEHHBIE CBA3U U AKTYaJW3UpPOBATh 3a7a4y, BbIABUTATh
rUNoTe3y e€ peuieHus, HaXOAUTh apryMEHTHI JJIs I0Ka3aTelIbCTBA CBOMX YTBEPXKIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATH TOJYYEHHbIE B XOJE DPEIICHUS 3aJaud pe3yJbTaThl, KPUTUUECKH
OLICHMBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U  (GOpMYJIMpOBaTh COOCTBEHHbIE 3a7aud B  00pa3oBaTesIbHOU
JEeSTEIBHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TNEPEHOCUTh 3HaHUs 10 (U3MKEe B  TNPAKTUYECKYI0  00JIacTh
KU3ZHEJEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, MPE/JIaraTb OpUruHAIbHBIC TTOIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, I0MyCKAIOI1e albTePHATUBHBIE PEIICHUS.

Pab6ora ¢ nnpopmanmeii:

BIAJIETh HaBBIKAMH TONYy4YeHHs HHpopMarmu (QHU3UIECKOTO  CONIepiKaHUs
U3 HMCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIICCTBISATH TIOWCK, AaHaJW3,
CHUCTEMAaTH3allMI0 W HHTEPIpPETANi0 HWHPOPMAIMK pPAa3IMYHBIX BHIOB H (OpM
IpeICTaBIICHUS;

OILIEHWBATH JIOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJIh30BaTh CPEACTBA WHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B PpCUICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX ¥  OpPraHHM3AIMOHHBIX 33134
c coOmoaeHueM TpeOOBAaHUM DSPrOHOMHUKHM, TEXHUKH OE30MAaCHOCTH, THUTHEHBI,
pecypcocOepeKeHHsI, TPaBOBBIX M OSTUYECKHMX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJEPKAHMS B Pa3IUYHBIX (opMarax ¢ y4éToOM
Ha3HAueHUs HMHQPOpPMAIMM U LEJIEBON ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (GopMmy
MPE/ICTABICHUS U BU3YyaIU3aIUH.

KomMMmyHMKaTHBHBIC YHMBEpPCaJIbHbIe y4eOHbIe JeiiCTBHSA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKHU M BO BHE-YPOUHOU IEATEITLHOCTH;
pacrno3HaBaTh MPEAMOCHUIKN KOHMIUKTHBIX CUTYyaIlui U CMSATYaTh KOH(DIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;
MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHOM Y MHWBHUAYaJIbHON PabOTHI;
BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JACHCTBUM C YUYETOM OOIIMX UHTEPECOB,
Y BO3MOXHOCTEMN KaXKJA0r0 WIeHa KOJIJIEKTUBA;



NPUHUMATH LIEJIM COBMECTHOU AEATEIBHOCTU, OPTAaHU30BbIBATh U KOOPJIUHUPOBATH
JNEUCTBUSA T10 €€ TOCTMKEHUIO: COCTABIIATH IUIAH ACUCTBUM, PACIIPEAEIATD POJIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KA4e€CTBO CBOEr0 BKJIaJa M KaXXJOTO YYaCTHMKA KOMaHJbl B OOIIMIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npemiaraTb  HOBBIE  IPOEKTHI, OLEHWBATh MJIEU C T[IO3ULUUA  HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYNUMOCTH;

OCYIIECTBIIATH MMO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUSX,
MPOSIBJISITh TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATHUBHBIM.

PeryiasiTuBHble yHHBepCAJbHbIe y4eOHbIE JTeHCTBUS
Camoopranusanus:

CaMOCTOSTEIBLHO OCYIIECTBIISATh O3HABATEbHYIO A TEIILHOCTD B 00J1acTU (QPU3UKU
U aCTPOHOMHH, BBISBISATH NPOOJIEMBI, CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC
3a/1a4H;

CaMOCTOSITEJILHO COCTABJIAThH IUJIaH PEIICHUS PACUYETHBIX M KAYeCTBEHHBIX 3ajad,
IJIaH BBINIOJIHEHUSI TPAKTUYECKOW paboThl C y4€TOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOYTCHU;

JaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

pacHIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MPEATIOYTEHUH;

JIeaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHUPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pEIICHHE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIIMU B 00JacTU (PU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJ/Ib, IMOIUOHATBHbIN HHTEJLJIEKT:

aBaThb OLIEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISM;

BJIAJICTh HABBIKAMU MTO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JUIsl OIEHKA CUTYyalluH, BHIOOpa BEPHOTO
peuieHus;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB AESITEIBHOCTH;

MIPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU aHAIU3E PE3yJIbTaTOB ACSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTHX HA OUIMOKH.

B mpoiecce mOCTUKEHHMS JIMYHOCTHBIX PpE3YJbTaTOB OCBOCHHSI TMPOrPAMMBI
nmo Qusmke IS YpPOBHA CpeaHEro oOmmero ooOpa3oBaHUS Yy OOYYaKOIIUXCS
COBEPIIEHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, MpEANOoJIararonii
c(hOpMUPOBAHHOCTb:



CaMOCO3HaHMs, BKJIOYAIOLIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJETh HAIIPABJICHUS Pa3BUTHUA COOCTBEHHOMN 3MOLIMOHATBHOU cepbl, OBITH
YBEpPEHHBIM B CceO€;

CaMOpETYJIUPOBAHMS, BKIIOYAIOIIETO CAaMOKOHTpPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEICHHE, CIIOCOOHOCTh aAaNTUPOBATHCS K IMOLIMOHATIBHBIM
MU3MEHEHUSIM U IPOSBIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIOYAIOIIEH CTpEMJIEHHE K JAOCTHKEHHUIO UEeNH U
ycrexy, ONTUMHU3M, HWHUIMATUBHOCTh, YMEHHUE JI€MCTBOBATb, HCXOJs U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIIBHOE COCTOSHUE
IPYTUX, YYUTHIBATh €r0 MPU OCYUIECTBICHUHU OOIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COTEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAWBATh OTHOILICHUS
C IPYTUMHU JIOJIbMU, 3a00TUTHCS, MPOSIBIISATh UHTEPEC U pa3peiiaTh KOHOIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjaacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4yHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH W
TE€XHOJIOTHH, B MPAKTUYECKON I€ATETbHOCTH JIIOJIEH;

YUUTHIBAaTh  TPaHUIBl MPUMEHEHUS  W3YUYEHHBIX  (DU3MUECKUX  MOJEJeH:
MarepuajgbHas TOYKa, WHEpIHaTbHAs CHCTeMa OTCYETa, abCOJMIOTHO TBEPAOE TeJo,
UJICATbHBIA Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEM M TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUYESCKUI 3apsl MPU pellieHnH PU3HIECKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKUE SBJIECHUS (TPOIECChI) U OOBSACHATH HUX Ha OCHOBE
3aKOHOB MEXaHMKH, MOJEKYJSIPHO-KUHETUYECKOM TEOpUM CTPOCHUSI BEIIECTBa W
AJIEKTPOJUHAMUKUA: PABHOMEPHOE U PABHOYCKOPEHHOE TMPAMOJMHENHOE JBH)XEHUE,
CBOOOJIHOE TIAJICHUE TeJ, JABHKEHHE II0 OKPYKHOCTH, HWHEPIIHS, B3aUMOCHCTBHE
ten, nuddysus, OpOyHOBCKOE ABUKECHHE, CTPOCHHE S>KUIKOCTEH W TBEPIBIX TEI,
M3MEHEeHHEe O00BEMa Tell NpH HarpeBaHuM (OXJIaXIACHUH), TEIUIOBOE pPAaBHOBECHE,
HcrnapeHue, KOHJIeH callysl, TIaBIeHUe, KpUCTAJIIM3allusl, KUTIEHHE, BIIAXKHOCTh BO3/lyXa,
TOBBIIIICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIY
rapaMeTpaMH COCTOSHHSI Ta3a B HM3O0MPOIIECCax, DJICKTPU3aIlUs TeJ, B3aWMOJICHCTBHUE
3apsjI0B;

OMHUCHIBATh MEXAaHUYECKOE JBWKEHUE, UCIOAb3ysS (U3UYECKUE BEIUYHHbI:
KOOpJIMHATa, MyTh, NIEpEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC
Tela, KUHETHWYECKas JHEpPrus, MNOTCHIUAIbHAsA DJHEPrus, MexXaHudeckas padoTa,
MEXaHUYeCKass MOIITHOCTD; IIPH OMKMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHUU CMBICI
HCTOJIb3YEMBIX BEJIMYMH, HUX O0O03HAUYCHUS W CAWHUIIBI, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMH BeJIMUUHAMU,



OTKCHIBATh M3yUYCHHBIC TETJIOBBIC CBOIMCTBA TEN M TEIUIOBBIEC SBIICHUS, UCTIONB3YS
¢u3nyeckre BEeTUYHHBI: JTaBJICHHUE Ta3a, TEMIepaTypa, CPEAHssI KHHETHYeCKasi SHEPTUs
Xa0TUYECKOrO  JABWXKEHHMS MOJIEKYJ, CpEAHEKBaJgpaTHYHas CKOPOCTb MOJEKYII,
KOJMYECTBO TEIUIOThI, BHYTPEHHSS 3HEPrus, padoTa raza, Kod(QQPUUUEHT MOJIE3HOTO
JACHCTBUSA TEIUIOBOTO ABHUTATENS;, MPU ONMMCAHWU MPAaBUIBHO TPAKTOBATH (DPU3MUECKHIA
CMBICT WCHOJB3YEMBIX BEJIMUYWH, WX OOO3HAYCHUS M E€IAMHHUIIBI, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIONINE TaHHYIO (PU3UYECKYIO BEIUUUHY C IPYTUMH BEIMUNHAM;

OMKCHIBATh HM3YYECHHbIE 3JIEKTPUUYECKHUE CBOWCTBA BEIIECTBA W AJIEKTPUUYECKHUE
ABJIEHUS (MPOLECCHI), MCMHOJB3Ysd (U3MUYECKUE BEJIMYMHBI: BJICKTPUUYECKUN 3apsij,
AIEKTPUUECKOE TMOJIe, HANpPsHKEHHOCTh TMOJS, TMOTEHIMaN, Pa3sHOCTh MOTEHIMAJIOB;
NpY OTMMMCAHWUU TIPABUIIBHO TPAKTOBATH (PHU3NUECKHUI CMBICI UCTIONB3YEMBIX BETMUWH, UX
0003HAYCHHUS U €UHUIIBI; YKa3bIBaTh (POPMYJIIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEJIMYUHY C IPYTUMH BEIIMYNHAMY,

aHANIM3UPOBATH (PU3UYECKUE MTPOLIECCHI U SIBICHUS, UCTIONB3YS (PU3HUUECKHUE 3aKOHBI
U TPUHIUIBL: 3aK0H BcemupHoro tsrotenus, |, |l u Ill 3axkonsr HerloToHa, 3akon
COXpaHEHHUS] MEXaHWYEeCKOW OSHEpPrud, 3aKOH COXPAHCHHUS UMIYJIbCa, MPHHIIUI
CYNEPTIO3UIIUKA CHJI, TPHHIUII PABHONPABUS WHEPIHAIBHBIX CHUCTEM OTCYETa,
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOEHHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHEell KHHETHMYECKOM SHEpruu TEIUIOBOIO JBMKEHUS MOJIEKYJ C aOCOJIIOTHOU
TEeMIepaTypoi, MEepPBbIil 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsiaa, 3akoH KysoHa, mpu 3ToM pasnuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHUE U YCJIOBHUS (TpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLHUIBI JEUCTBUS MAalIUH, NMPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBHS HMX O€30MAaCHOI0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJIHATD YKCHEPUMEHTHI MO0 UCCIIETOBAHUIO (PU3MUECKUX SIBIIEHUH U MPOLECCOB
C HUCHOJb30BAaHUEM INPSAMBIX, U KOCBEHHBIX WM3MEpPEHUH, IpU 3TOM (OPMYIHUPOBATH
npoOjeMy/3agady W THUIIOTE3y YYEeOHOTO OKCIEpPUMEHTa, CcoOHUpaTh YCTAHOBKY
U3 IPEJI0AKEHHOT0 000pyI0BaHUs, POBOUTH OMBIT U (YOPMYIUPOBATH BHIBOJBI;

OCYILECTBIIATH MPSIMbIE U KOCBEHHbIE HU3MEPEHUs (PU3NUECKUX BEJIUUMH, TIPU 3TOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEPEHHS M MCIOJb30BaTh HM3BECTHBIE METObI
OLIEHKH ITOIPEITHOCTEN U3MEPEHNUI;

HCCIIEIOBATh 3aBUCHMOCTH MEXY (PU3HMUECKMMH BEIMYUHAMU C UCIOIb30BaHUEM
NPSIMBIX U3MEPEHHM, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTAThHI
MOJTyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYHH B BHUJE TAaONUIl U TpaduKOB, JENaTh
BBIBOJIBI 10 PE3YJIbTaTaM HCCIIECIOBaHMUS;

co0ro1aTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEICHUHU HCCIEA0BaHNN B paMKax
yu4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEeNOBAaTENbCKOM W MPOEKTHOM N1eATeIbHOCTH
C MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U 1a0OPAaTOPHOTO 000PYAOBAHNUS;

pemaTts pacy€THhIC 3a/a4ll C SBHO 33JaHHON (PU3NYECKONW MOJENbI0, MCIIONb3Ys
¢u3nyeckne 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJM3a YCJIOBUS 3a/1a4ll BRIOUPAThH



(U3HYECKYI0 MOJENb, BBIACHATh (PU3HMUECKUE BEIUMYHMHBI U (POPMYIbl, HEOOXOIHUMbIE
ISt €€ pelieHus, IPOBOAUTH PACUETHI U OLEHUBATh PEANbHOCTD MOJYYEHHOIO 3HAYEHUS
bu3nYeCcKOl BEIMUUHBIL;

pemarb KayecTBEHHBbIE 3aJauM: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYUBYIO
LEMOYKY pacCyXJeHHl ¢ Omopodl Ha H3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznUecKue sIBJICHUS,

UCIIOJIb30BaTh MpPHU DPEIICHUH YYEOHBIX 3a/lady COBpPEMEHHble HH(GOPMAIMOHHbBIE
TEXHOJOTUU JJI1 TOUCKA, CTPYKTYPUPOBAHMS, HHTEPHPETALMM M TPEACTaBICHUS
y4eOHOM 1 HAyYHO-TIONYJISpHOM MH(OpMALMH, TOJTYYEHHON U3 Pa3TUYHbIX HCTOYHHUKOB,
KPUTHUYECKH aHATU3UPOBATh MOJy4aeMyl0 HHPOPMAIIHIO;

OPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (U3MKE B TMOBCEAHEBHOM JKHU3HU
st obecriedyeHus: 06e30MacHOCTH MpU OOpallleHHMH ¢ NpUOOpaMd U TEXHHUYECKUMU
YCTPOIMCTBAMHU, JIi COXPAHEHHsS 3J0POBbS M COOJIIOJCHHS HOPM SKOJOTHYECKOTO
MOBE/ICHUSI B OKPYXKaIOIlel cpesie;

paboTaTh B IpyMIe C BHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBATh
paboTy TpymIbl, palMOHANBbHO pacHpelesTh OO0S3aHHOCTH U IUIAHUPOBATh
JESITEIbHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJI€KBATHO OLIEHHWBATh BKJIAJ KaXKIOIrO
U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOIEMBI.

K xonmy obydenuss B 11 kiacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIMMUXCS YMEHUM

JEMOHCTPUPOBATh Ha TMpUMEpaxX poib U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHBI MHPA, B pPA3BUTHM COBPEMEHHOMW TEXHUKU U
T€XHOJIOTHM, B TMPAKTHYECKON HEATEIbHOCTU JIIOACH, LEJIOCTHOCTh W E€IHHCTBO
buznuecKoi KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3MUYECKUX MOJENCH: TOYCUHBIN
AIEKTPUUYECKUI 3apsi, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, SiAEpHAs MOJEIb aTOMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO Si/Ipa MpU PEIICHUH PU3NYECKUX 3a]1aY;

pacno3HaBaTh (u3nyeckue SBICHHUS (MPOLECCH) W OOBICHATH WX HAa OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (PM3WKH: JJIEKTPUYECKash MPOBOJANMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBHUS TOKa, B3aUMOJECHCTBUE
MAarHuTOB, AJEKTPOMArHUTHAsE WHAYKIHUS, JI€MCTBUE MArHUTHOIO MOJISI HAa MPOBOJHUK
C TOKOM W [JBIXKYLIMWACS 3apsij, DSJEKTPOMArHUTHbIE KoOJIEOAaHHSI U  BOJIHBI,
MPSIMOJIMHENHOE PacpoCTpaHEHUE CBETA, OTpakKeHUe, MpeaomiieHue, nHTephepeHims,
nudpakus W TOJSIpU3alvs CBETa, AMCHEpPCHUsi cBeTa, (HOTOAIEKTpUYecKuilt 3Ppdext
(boToadhdekT), cBETOBOE MaBlICHHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aromMa
BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTb;



OMHUCHIBATh U3YUYEHHBIE CBOWCTBA BeHIECTBA (AIEKTPUUECKUE, MAarHUTHBIC,
ONTUYECKUE, DJICKTPUUECKYIO0 MPOBOJUMOCTH PA3IUYHBIX CPENl) U DJIEKTPOMArHUTHbBIC
SBJICHUS (MIPOIECCHI), UCTIONB3Ysl (U3UUYECKUE BEITUUYUHBI: JIEKTPUUCCKUN 3apsij, cuja
TOKa, DJICKTPUYECKOE HaNpsDKEHUE, DJIEKTPUYECKOE COMPOTHBIEHUE, PA3HOCTH
MOTEHIIUAJIOB, AJIEKTPOABUKYIIAs CHIIA, pad0Ta TOKA, UHIYKIIUS MAarHUTHOTO TIOJIsI, CHJIa
Awmnepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKHU, SHEPrUsl JJIEKTPUUECKOTO U
MarHUTHOTO TMOJIeH, MePHUOJ U YacToTa KojebaHuil B KojiebaTeIbHOM KOHTYpE, 3apsij U
CWJIa TOKa B MpPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (OKyCHOE
paccTosiHUE€ W OINTHYECKas Cuja JIMH3bI, MPU ONHUCAHUU TPABUIBLHO TPAKTOBATH
(bU3UYECKU CMBICT UCIIOJIB3YEMbIX BEJIUYUH, UX 0003HAUEHUS U €IUHUIIbI, YKA3hIBATh
dbopMyIibl, CBSA3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BETUYMHY C IPYTUMHU BEJIMUMHAMU;

OMUCHIBATh W3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3Ys (U3UUECKUE
BEJIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI M YACTOTA CBETA, DHEPTHUS
¥ UMITYJIbC (DOTOHA, TIepHO/ MOJTypacaaa, SHEPTUsl CBSI3U aTOMHBIX siJIep, TPU ONMCAHUH
IPaBUJIILHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U
€UHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIME JaHHYIO (U3UYECKYIO BEIUUYUHY
C IPYTMMU BEJIMUYMHAMH, BEIYUCIISITH 3HAaUCHUE (PU3UUECKON BEITMYNHBI,

aHAJTM3UPOBATH (PU3MYECKUE MPOIECCHI U SIBICHUSI, HCTIOJIB3Ys (DU3NYECKHUE 3aKOHBI
U MPUHLUINBL: 3aK0H OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MAPAJJIEIBHOTO COECIUHEHUS
IPOBOJHUKOB, 3aKoH Jlkoyns—JIeHna, 3aKOoH 3JIEKTPOMarHUTHOM WHAYKUWH, 3aKOH
OPSMOJIMHENHOTO PAacHpOCTPAaHEHUS] CBETA, 3aKOHbl OTPAXKEHHSI CBETa, 3aKOHBI
NpeIOMJICHHsI CBETa, ypaBHeHHE ODiHIITEeHa 11 GortorddexTa, 3aKOH COXpaHEHHUS
SHEPI'uM, 3aKOH COXPAHEHMs HMMITYJIbCA, 3aKOH COXPAHEHUs AJIEKTPUYECKOro 3apsia,
3aKOH COXpaHEHHUs MacCOBOT0 YMciia, ocTynaTel bopa, 3aK0H paJnO0aKTUBHOTO pacraja,
OpU 5TOM pa3iuyvarh CIOBECHYI0 (OPMYJIHUpPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIp@YKEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpENENATh HANPAaBICHUE BEKTOpa HWHAYKIWA MAarHUTHOIO MOJs MPOBOJAHHUKA
C TOKOM, cujibl Amriepa u cuisl JlopeHna;

CTPOUTh WU OIMCHIBATH M300pa)K€HUE, CO37]aBaeMOE IUIOCKHM 3€pKalioM, TOHKOU
JIMH30M;

BBITIONTHSATH AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3UYECKUX SBICHUN U MPOIECCOB
C HCIIOJIb30BAaHUEM TMPSMBIX, ¥ KOCBEHHBIX HM3MEPEHUU: MpU 3TOM (POpMyIHUpPOBATH
npobiieMy/3aady M THUIOTE3y Y4YeOHOTO JKCIEPUMEHTa, COOHMpaTh YCTaHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0BaHUS, TPOBOUTH OMBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYLIECTBIIATH MPAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BEIUYMH, IIPU 3TOM
BBIOWPATh ONTHMAIBHBIM CIMOCO0 WM3MEPEHHS W HWCIOIh30BAaTh HM3BECTHBIE METOBI
OLIEHKH MTOIPEITHOCTEN U3MEPEHN;

MCCJIEIOBAaTh 3aBUCUMOCTH (U3MYECKUX BEIMYUH C WCIOJIB30BAHHEM TIPSIMBIX
U3MEPEHUN: TpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIWYUH B BUAE TaOIUIl U rpaduKoB, J1€JaTh
BBIBOJIbI TI0 PE3YJIbTaTaM UCCIEIOBAHUS;



coOroaTh IpaBuiia 0€30MacHOro TpyAa NpU MPOBEICHUH UCCIEIOBAaHUI B paMKax
y4eOHOT0 3KCIEPUMEHTa, Y4eOHO-UCCIIENOBATENbCKOM M MPOEKTHOM JeATEIbHOCTH C
HCII0JIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPATOPHOrO0 000PYI0BAHHUS;

pemarb pacy€THbIE 3aJayd C SBHO 3aJlaHHON (DU3MYECKOM MOJEbI0, UCHOJIB3YS
(u3nueckre 3aKOHbl M NPHUHLMIBI, HA OCHOBE aHalIM3a YCJIOBUA 3aJauyd BBIOMpATh
($u3nUecKyt0 MOJEIb, BBIACIATh (PU3NYECKHE BETUUMHBI U (OPMYIIbl, HEOOXOIUMBIE IS
e€ peuieHusi, MPOBOJAUTh PACUYETHl M OLEHUBATH PEATBLHOCTH IMOJTYYEHHOTO 3HAUYCHMS
(bu3MYeCKON BEIMUUHBL;

pemiarb KadyeCTBEHHbIE 3a/ayd: BBICTPAMBATh JIOTMYECKHM HENPOTUBOPEUUBYIO
LENOYKY PacCyKJIEHUI ¢ OMOPOI HA M3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pu3nyeckue
SIBJICHUSI;

UCIOJIb30BaTh MPU PEIIEHUH Y4eOHBIX 3aJlad COBpPEMEHHblE HWH(POpPMALMOHHBIC
TEXHOJIOTUU JJIs TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMHU U TIPE/ICTABICHUS yueOHOM
U HAyYHO-TIOMYJSPHOM MHGPOpMALMM, TMOJYYEHHOW M3 Pa3IUYHBbIX HCTOYHHUKOB,
KPUTHUYECKH aHATU3UPOBATh MOJy4aeMy0 HHPOPMAIIHIO;

OOBSCHATh TPUHIMIBI ACHCTBUS MAaIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh ycIoBHUs UX 0€30MaCHOTO UCIOJI30BAHUS B TOBCEAHEBHOM KU3HU;

OPUBOJIUTH NMPUMEPHI BKJIAJa POCCUMCKUX U 3apyOekHBIX Y4YEHBIX-(PU3UKOBB
pa3BHUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPY’KAIOIIET0 MHUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS NO (PU3MKE B TOBCEAHEBHOM KU3HU AJIs
obOecnedyeHuss Oe3omacHOCTM Ipu  oOpalleHuH ¢ nOpubopaMuM U TEXHUYECKUMHU
yCTPOWCTBAMH, JJIsi COXPAaHEHHUs 3J0pPOBbS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOI0
IIOBEJICHUS B OKpY’KaroIlel cpelie;

paboTaTh B IpyMNIE C BBINOJHEHUEM Pa3iIUYHbIX COLUAIbHBIX POJIEH, IIIAHUPOBATD
paboTy rpymibl, pallMOHAIBHO paclpeaesiTh 00s3aHHOCTH U IUIAaHUPOBATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJE€KBaTHO OLIGHHWBAaTh BKJAJ KaXXJIOTO U3 yYaCTHHUKOB
IPYIIbI B pElIEHUE pacCMaTpuBaeMON MPOOIIEMBI.



KajenaapHo - remaTuyeckoe mianuposanue 10 kiaacc

Ne Tema Jara
ypoKa TJ1aH \ dakt
@du3nka 1 MeTOIbI HAYYHOTO MO3HAHUS
1. du3rka ¥ METOIbl HAYYHOTO MO3HAHUS
2. du3rka ¥ METOIbl HAYYHOTO MO3HAHUS
MexaHuka
3. Kunematuka
4, Kunematuka
5. Kunematuka
6. Kunematuka
7. Kunemaruka
8. Jlnnamuka
Q. Jlnnamuka
10. JIlnHaMuKa
11. JluHaMuka
12. JInHaMuKa
13. JluHaMuka
14. JluHaMuka
15. 3aKOHBI COXpPaHEHUS] BMEXaHUKE
16. 3aKOHbBI COXpAaHEHUS] BMEXAHUKE
17. 3aKOHBI COXpPAaHEHUS] BMEXAHUKE
18. 3aKOHbBI COXpAaHEHUS] BMEXAHUKE
19. 3aKOHbBI COXpAaHEHUS] BMEXAHUKE
20. 3aKOHbI COXpPAHEHUSI BMEXAHUKE
MouiekyasspHasi (pU3MKa U TEPMOJMHAMHUKA
21. OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOU TEOPUU
22. OCHOBBI MOJICKYJISIPHO-KHHETHYECKON TCOPUH
23. OCHOBBI MOJICKYJISIPHO-KHHETHYECKON TCOPUH
24, OCHOBBI MOJNIEKYJISIPHO-KUHETHYECKON TEOPHUH
25. OCHOBBI MOJNIEKYJISIPHO-KUHETHYECKON TEOPHUH
26. OCHOBBI MOJNIEKYJISIPHO-KUHETHYECKON TEOPHUH
217, OCHOBBI MOJNIEKYJISIPHO-KUHETHYECKON TEOPHUH
28. OCHOBBI MOJNIEKYJISIPHO-KUHETHYECKON TEOPHUH
29. OCHOBBI MOJNIEKYJISIPHO-KUHETHYECKON TEOPUHU
30. OCHOBBI TEPMOJUHAMUKHU
31. OCHOBBI TEPMOJMHAMUKHU
32. OCHOBBI TEPMOJMHAMUKHU
33. OCHOBBI TEPMOJMHAMUKHU
34. OCHOBBI TEPMOJTMHAMHKHU
35. OCHOBBI TEPMOJTMHAMHKHU
36. OCHOBBI TEPMOTMHAMIKHU
37. OCHOBBI TEPMOJTMHAMUKHU
38. OCHOBBI TEPMOJTMHAMHKHU
39. OCHOBBI TEPMOJTMHAMIKHI




40. Arperatable cOCTOsIHHS BeniecTBa. Pa30BbIe MEPEX0IbI

41. Arperatable cOCTOsSIHHS BeniecTBa. Da30BbIe MEPEX0IbI

42. ArperaTtHble cocTosiHUS BemecTBa. Da30Bble NEPEX0Ib

43. Arperatasle cOCTOsIHMS BeniecTBa. Pa30BbIe MEPEX0IbI

44, ArperaTtHble cocTosiHUS BemecTBa. Da30Bble NEPEX0Ibl

JJIeKTPOAUHAMHUKA

45. DneKkTpocTaTuka

46. DneKkTpocTaTuka

47. DJIEKTPOCTATHKA

48. DneKkTpocTaTuka

49. DNeKTpocTaTuKa

50. DNeKTpocTaTuKa

ol. DNEeKTPOCTAaTHUKA

52. DNeKTpOoCTaTUKa

53. DneKTpocTaTuKa

o4, DNeKTpoCcTaTuKa

95. ITocTOSAHHBIN AEKTPUYECKU TOK. TOKM B pa3aMyHbIX Cpeaax
56. ITocTOSAHHBIN I7EKTPUYECKU TOK. TOKM B pa3anyHbIX cCpeaax
o7. ITocTOSAHHBIN 7EKTPUYECKU TOK. TOKM B pa3iaMyHbIX Cpeaax
58. ITocTOSAHHBIN 7IEKTPUYECKU TOK. TOKM B pa3iIMyHbIX Cpeaax
59. [TocTOSTHHBIN AIIEKTPUYECKUN TOK. TOKM B Pa3JIMYHBIX Cpelax
60. [TocTOSTHHBIN AIIEKTPUYECKUN TOK. TOKM B Pa3JIMYHBIX Cpelax
61. [TocTOSTHHBIN AIIEKTPUYECKUN TOK. TOKM B Pa3JIMYHBIX Cpelax
62. [TocTOSTHHBIN AIIEKTPUYECKUN TOK. TOKM B Pa3JIMYHBIX Cpelax
63. [TocTOSTHHBIN AIIEKTPUYECKUN TOK. TOKM B Pa3JIMYHBIX Cpelax
64. [TocTOSTHHBIN AIIEKTPUYECKUN TOK. TOKM B Pa3JIMYHBIX CpelIax
65. [TocTOSTHHBIN ATIEKTPUYECKUN TOK. TOKM B Pa3JIMYHBIX Cpelax
66. ITocTostHHBIN AeKTpudecKuil TOK. TOKU B pa3IMUHBIX cpeiax
67. | PesepBHOE Bpems

68. | PesepBHOE Bpems

KanenaapHo - remaruueckoe muianuposanue 11 kiace

No Jara

Tema
ypoka IJIaH ‘ dakT

DJIEKTPOAUHAMUKA

MarauTtHoe 1ose. DJIEKTPOMarHuTHAs UHIYKITUS

MarauTtHoe 1ose. DJIEKTPOMarHuTHAs UHIYKITUS

MarauTtHoe 1mose. DJIEKTPOMarHuTHAsS UHIYKITUS

MarauTtHoe 1osie. DJICKTPOMarHuTHAs UHIYKITUS

MarunurtHoe 1ose. JeKTpOMarHuTHasE HHIYKIHS

MarauTHoe nosie. DJIEKTPOMarHuTHasE MHAYKIUS

MarauTtHoe 1osie. DJIeKTPOMAarHuTHasE HHAYKIIHS

MarunurtHoe 1oje. JeKTPOMAarHuTHasE WHIYKIHS

©|0 N g Wi =

MarunurtHoe 1oje. JeKTPOMAarHuTHasE WHIYKIHS

|
©

MarauTtHoe nosie. DJIEKTPOMAarHuTHasE HHAYKIHS




11.

‘ MarnuTtHOE nosie. NeKTpOMarHuTHass HHAYKIUS

KoJsie0anusa v BOJTHBI

12. | MexaHu4ecKHe U 3JIEKTPOMAarHUTHhIEKOJIe0aHUsI
13. | MexaHu4ecKue 1 3JeKTPOMarHUTHbIEKOJIe0aHUsI
14. | MexaHu4ecKHe U 3JIEKTPOMAarHUTHBIEKOJIe0aHUsI
15. | MexaHuuecKkue 1 3JIeKTPOMarHUTHbIEKOJIe0aHUsI
16. | MexaHuueckue 1 3JIeKTPOMarHUTHbIEKOJIeOaHUsI
17. | MexaHuuecKkue 1 3JIeKTPOMarHUTHbIEKOJIe0aHUsI
18. | MexaHuuecKkue 1 3JIeKTPOMarHUTHbIEKOJIeOaHUsI
19. | MexaHuuecKkue 1 3JIeKTPOMarHUTHbIEKOJIeOaHUsI
20. | MexaHn4eckue 1 3JICKTPOMArHUTHBICKOJICOaHMS
21. | MexaHW4ecKHe U JICKTPOMArHUTHBIC BOJIHBI
22. | MexaHW4ecKHe 1 JICKTPOMArHUTHBIC BOJIHBI
23. | MexaHu4ecKHe 1 JIEKTPOMArHUTHBIC BOJIHBI
24. | MexaHWYeCKHe U JICKTPOMATrHUTHBIC BOJIHBI
25. | MexaHu4eckue 1 JICKTPOMArHUTHBIC BOJIHBI
26. Onruka
27. Onruka
28. Onruka
29. Onruka
30. | Onruka
31. | Onruxa
32. | Onruka
33. | Onruka
34. | Onruka
35. | Onruka

OCHOBBI ClIENUAJTBHOH TEOPHUH OTHOCUTEJIbHOCTH
36. OCHOBBI CIENUAIBHON TEOPUU OTHOCUTEIILHOCTH
37. OCHOBBI CIENUAIBHON TEOPUU OTHOCUTEIILHOCTH
38. OCHOBBI CIENUAIBHON TEOPUU OTHOCUTEIHLHOCTH
39. | OCHOBHI cTIEIMAIBHON TEOPUU OTHOCUTEITBLHOCTH

KBanToBas ¢usuka

40. | DneMeHTHI KBAaHTOBOMONTUKHU
41. | DneMeHTHI KBAHTOBOMOIITHKHI
42. | DneMeHTHI KBAaHTOBOMONITUKHU
43. | DneMeHTBHI KBAHTOBOMOIITHKHU
44, | D1eMeHTHI KBAHTOBOMONTHKHI
45, | DyeMeHTHI KBAHTOBOMONTHKHI
46. | CtpoeHue aToma
47. | CtpoeHue atoMa
48. | CtpoeHue aTroMa
49, | CtpoeHue aTroMa
50. | ATtoMHOE AJIpO
51. | ATomHoe sapo
52. | AToMHOE SAIpO
53. | AToMHOE SA1Ipo




o4,

\ ATOMHOE PO

DJIEMEHTbI ACTPOHOMMHU M ACTPOPU3UKH

55. | DieMeHThl aCTPOHOMUH M aCTPOPU3UKH
56. | DieMeHThl aCTPOHOMUH M aCTPOPU3UKH
57. | DneMeHThl aCTPOHOMUH U aCTPOPU3UKH
58. | DieMeHThl aCTPOHOMUH U aCTPOPHU3UKH
59. | DieMeHThl aCTPOHOMUH U aCTPOPU3UKH
60. | DyieMeHThl ACTPOHOMHH U aCTPODU3UKU
61. | DieMeHThl ACTPOHOMHH U aCTPODU3UKU
O0o01maloee NOBTOPEHUE

62. O60061aroree MOBTOPEHHE

63. O60061aroree MOBTOPEHHE

64. O60061aroree MOBTOPEHHE

65. O6o061maroree MOBTOPEHHE

66. | PesepBHOe Bpems

67. | PesepBHOE Bpems

68. | PesepBHoe Bpems
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