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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha YpOBHE CPETHETO OOIIEro 0Opa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCIHUTAHHMS W KOHIICMIIUU MPEMojaBaHus y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydenun ux ¢usnke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTataM OOYYeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb pealM3alluid MEXIIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIBI, BEICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, N3y4yaeMbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHATHh HAyYHbBII METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHHM.

B ocHOBY Kkypca (u3ukH 17151 ypOBHS cpeiHero oOmiero oopa3oBaHus MOJIOKEH PsIIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3AesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuszaiysi IpearnoiaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHIuana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnosnaraeT 3HakoOMCTBO C HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOJIeM pPallMOHAIbHOTO IPUPOIONIONIE30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIISIOTCS  (pu3nyeckue Teopuu (GopMHpOBaHUE NPEACTABICHUNH O CTPYKTYype HOCTPOCHMS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeATEIbHOCTHBIN MOIX0 B Kypce (DM3UKU peaiu3yercs MPexIe BCero 3a cuér
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHbIX paboOT, KOTOphIE B MporpaMme Mo (U3MKe OObETUHEHBI B OOIIMI CIIHCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHAIIeHUs KabuHeta ¢pusuku. [Ipu sTomMm
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfela
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWsT (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’KaloIIe XKu3HHU, TpeOyromme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(GU3UKU T0JKHO OBITh HEO0X0AUMOE J1TabopaTopHOE 000PYIOBAHKE /TSl BHIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUUCIEHHBIX B MpOrpaMme o
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH JUIsl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCleyrBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM MeETOJe TIO3HaHUS U (HOpMHUpPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUe YMEHUI OOBACHATH SBICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHuUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsSIX, BKIIOUAsk MEXAHUKY, MOJIEKYJSIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUUYECKUE 3HaHUA JUIsl OOBSICHEHUs
Gu3nuecKkux SBIEHUM B MpHpoJe M JUIsl TNPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHOIN (u3nyeckoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHUSM 3a/1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEpUMEHTOB, aHalu3a M  UHTepOpeTaluu  UHPOpPMALUHU,  ONpeAeiIeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOABI HAYYHOI'0 IIO3HAHUS
®uznka — Hayka o npupoze. HayuHble MeToAbl MO3HAaHUS OKpy»Karomero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IPOIlecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mpolieccoB. Hayunble runores3sl. Ousnueckue
3aKOHBI ¥ TeOpHH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBUSI.
Pons m mecto ¢m3ukm B (QopMHUpPOBAHWM COBPEMEHHOM HAayYHOW KapTHHBI MHpa, B
IIPAKTUYECKON AESITEIbHOCTH JIIOAEH.
Jlemoncmpayuu
Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTYUKU.



Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTEIBHOCTh MEXaHMUYECKOro JBukeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaibHOW TOYKH, UX MPOEKIUH Ha OCH CUCTEMBbl KoopauHaT. CioKeHue NnepeMenieHui u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOJIMHEIHOE NBHXKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMEIICHHUS MAaTEPUAIBHON TOUYKH OT BPEMEHH.

CBoOoniHOe majieHne. Y CKopeHrne CBOOOIHOTO TaICHUS.

KpuBonuneriHoe nBuKeHUE. JIBH)KEHME MATEpUAIBHOM TOYKM I1I0 OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHas cKopocTh. llepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUIOMETp, JABUKECHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE ITEpeJadH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XAPAaKTEPUCTHUK JABUKCHUSI.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroenue nxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Hamnpasnenne ckopocTH py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yyeHnne HepaBHOMEPHOT'O IBUKEHMS C LIEJIBIO ONPENEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOUIEHHS ~ MEXAYy  OyTAMHM,  IPOUACHHBIMH  TEJIOM 34
IIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKECHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHocutenbHOCTH ["anmnes. [lepBoiil 3akoH HeroToHa. IHEpLnanbsHble CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HberoToHa ais
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HproTOHA [I711 MaTepHalIbHBIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuna Tsoxectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Buabl TpeHust (1mokosi, cCKoybxkeHHs, kadueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIEHUS
MIpY JIB>KEHUU Te€JIa B )KUJIKOCTHU WJIU Ta3e.

[TocTynaTensHOE M BpalaTeIbHOE ABM)KEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauleHus. llnedo cunbl. YCIIOBUSL paBHOBECHS
TBEPJIOTO TeENA.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: MOAIINUIHUKY, JIBUKCHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBNIeHNE MHEPIUH.



CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTh CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUJI TPEHUS IIOKOSI, KAUEHUS U CKOJIbKEHMSL.

VYcnoBus paBHOBECHs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aBrxkeHUs OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 6 MEXAHUKE

HNmnynsc MatepralbHOM TOUKHU (T€la), CUCTEMBl MaTepUaAIbHBIX TOYeK. MIMITylbc CUIbl U
W3MEHEHHUE UMITYyJIbCca Teja. 3aKOH COXPaHEHUs UMITYJbCca. PeakTUBHOE NBUKECHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOH TOUYKU. TeopemMa 00 M3MEHEHMH KHHETHYECKOH
DHEPIHUH.

[TorennuanbHas sHeprud. IloTeHumanbHas sHeprus yrnpyro 1eGopMupoBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble M HEMOTEHIMANbHBIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHUYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUUECKOE NPUMEHEHME: BOJOMET, KOIEP, NMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHHE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne aOCONIOTHO HEYNPYroro yaapa C IMOMOUIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHWEM MEXaHMYECKOW SHEpruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. [uddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeT M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca m pa3Mmepbl MoJiekyd. KonmdyecTBo BeliecTsa.
[TocrosinHast ABorazpo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneansHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
UJeanbHOrO raza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHEH KHHETHYECKOW HSHEPTrUu



TEIJIOBOTO JBM>KeHMs vactul Trasza. Illkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
u30Xxopa, nzobdapa.

TexHuyeckue ycTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHME BeliecTBa, (oTorpaduu MOJIEKYI
OpPraHWYECKUX COECIUHEHUII.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHIKEHUSI.

Mogens onbita ITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbI BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUSI pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsl 3HEprus TEPMOJUHAMHYECKOM CHUCTEMBbl U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
U7eanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y 1eJbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTHI IPU TEIUIoNepeiade.

[Tonstue o0 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHeHue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMoCTh TPO1IECCOB B PUPOJIE.

TeruioBeie MamuHbL. [IpuHIUIIEL 1eHCTBUS TeMIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUH B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeictus teruioBoit Mammiel. [ukin KapHo n
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIeMbl TEIIO3HEPTEeTHKH.

TexHuueckue yCTpoilcTBAa M MPaKTUYECKOE TMPUMEHEHHUE: [JBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tella MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3/yXa, HarpeBaHue >(Qupa B JIATYHHOM TpyOke MyTEM
TpeHusl (BUICOIEMOHCTPAIIHS).

M3meHeHne BHYTpEHHEH sHEpruM (TeMIiepaTyphl) Teia Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3TyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenue yaenbHON TEeIII0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kuneHue. AOCOJTIOTHas U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yxa. HachlmenHblil nmap. Y aenbHas TemioTa mapoodpa3oBaHus.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YelbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHeHue TeII0Boro 6agaHca.

TexHU4YeCKne YCTPOHCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETpP, TEXHOJOTMU TOJYYCHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KPUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenne OTHOCUTENHHOM BIIaKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsana. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe mnose. Hanpsok€HHOCTh 3nekTpuueckoro noss. [lpuHumn cyneprno3unuu
AIIEKTPUYECKUX MoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

PabGota cun osnektpocratueckoro mousd. Ilorennuan. PasHoCTh MOTEHLMANOB.
ITpOBOAHMKY M TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. JIMaaeKTpruiecKasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonpeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPTHs
3apsKEHHOT0 KOHJEHCATopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHJICHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHBIX TEIN.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DneKTpocTaTUYeCcKast 3allnTa.

JINdIIEKTPUKH B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOMAAM  IJIACTHH,
paccTOsSHUS MEX]ly HUMU U AUDJIEKTPUUECKOI MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydacTka LernH.



DneKTpruuecKoe COTIPOTHBIICHUE. VY nenvHoe COIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 371€KTPUIECKOTO TOKa.

DNEKTPOABUKYIIAsl CHJIa U BHYTPEHHEE COIPOTUBIICHNE UCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 2JIEKTpHUecKoi mernu. KopoTkoe 3aMbIKaHHeE.

DJNIEKTpOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPUMECHAash MPOBOAUMOCTh MOJYIIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAsS
JTUCCOLMAIUS. DIEKTPOIIU3.

DneKkTpuueckuii TOK B razax. CaMOCTOSTEbHBIN U HECAMOCTOSITENbHBIN pa3psa. MoaHHUS.
IIna3zma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONMPOTUBJICHMS, BAKYYMHBIH THOJI, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOIIATA
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE POBOTHUKOB.

[IpsiMmoe u3MepeHue >eKTpoABMKYILIEH cuiibl. KopoTkoe 3aMblKaHHWE TallbBAaHMYECKOTO
3JIEeMEHTAa U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSE TPOBOJIMMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3ydeHre CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

HabGnronenue anexrponusa.

MexnpeaMeTHblie CBSI3H

Wzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce oOCyIIECTBISIETCS € YYETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTHKH, OWOJOTHH, XHUMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHWH, JIMHEWHas (QyHKIus, mapabona,
runep6oma, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIHMH HA OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOUW npupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OpraHU3MOB (BH/Ibl TEIJIONEPENAYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBA METAJIIOB, SJICKTPOIUTHYECKAS JUCCOIIUAIUS, TAThBAaHUKA.

l'eoepaghus: BIaxXHOCTH BO3lyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE IBHKEHUHN C HCIOIb30BAaHHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUIHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), IBUraTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHA COBPCMCHHBIX MATCPpUAJIOB, B TOM YHUCIIC
HAHOMATepHaloB, W  HAHOTEXHOJOTHH,  OJEKTPOCTaTHuUecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTellbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbBIE IPUOOPHIL, TAJIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

[locTostHHBIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMN Cyniepno3uMy MarHUTHBIX NOJIEH. JIMHUM MarHUTHON
uHayKuy. KaptuHna muHui MarHUTHOW WHIYKITAHY TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarautHoe 1nojie MpOBOAHMKA ¢ TOKOM. KapTuHa JAMHMA MHIYKIUUM MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cwia Jlopenna, €€ MOAynbp UM HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTHIbI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne snekTpoMarHuTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIas Cuia WHAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABKYIIASI CHJIa CAMOUHYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTyIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHIAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JIvuHMM MHAYKIMY MarHUTHOTO MOJIS.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enictue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIMTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTB 3JICKTpOI[BI/DKyIJ_[eI71 CHUJIBI I/IHI[yKI_II/II/I oT CKOpOCTI/I N3MCHCHHUS MAar"HuTHOI'O
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

M3yuyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONCOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KoseOaHus. ['apmoHMueckue
kosnebanus. Ilepuon, uactora, ammumryna u  ¢asza kosebaHuil. IlpyXMHHBIH MasTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KoJIeOAaTeIbHOM KOHTYype. AHAIOrusl MEXJy MEXaHMYECKUMHM M 3JIeKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUICATHLHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxamomux KojeOaHUsIX. BbIHYy)XJeHHble MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepemaya W HOTPEOJIEHUE 3IEKTPUUECKOW HSHEPTHUU.
OKOJIOTUYECKHE PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynpTypa wucnonap3oBaHus
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTpOoIIepeaay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPY>KUHHBIA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusuiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HAampsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3NUCTOPA, KAaTYIIKW WHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb IMHNAN 3IEKTPOIIepeSauH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBaHue 3aBUCUMOCTH MEPHOJA MANIbIX KOJI€OaHUI Ipy3a HA HUTU OT AJUHBI HUTU U
MaccChl Ipy3a.

HccenenoBanue NEPEMEHHOTO TOKAa B LENM W3 IIOCJIEIOBATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL



MexaHndeckue BOJHBI, yCIOBUs pacupocTtpaneHus. [lepuoa. CkopocTs pacnpocTpaHEHUs
W januHa BoONHBL [lomepednple W mpoaONbHBIE BONHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomaruutHoil BoiHe. CBOMCTBAa 31E€KTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37e€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIUIIBI paTuOCBA3H U TeJIeBUACHU. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH CPebl.

TexHuueckue ycTpouWcCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmomnieecst Te0 Kak HCTOYHHK 3BYKA.

Habumronenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakiui MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmronenne cBsi3M IpOMKOCTM 3ByKa M BBICOTBI TOHa C aMIUIUTYIOH W YacTOTOM
Kosie0aHuM.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHHUE, IMPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsmonnHeHOE pacipocTpaHEHUE CBETa B OAHOPOIHOM Cpee.
JIyu cBera. ToueUHBI UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

Cobuparoniue M pacceuBarouie JHH3bL. ToHKas JuH3a. DOKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHJIa TOHKON NHH3BI. [locTpoeHre n300paxeHuii B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3BIL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcioBue HaOMIOIEHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuueckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOSKIIMOHHBIA ~ amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs ONTUKA, JU(PAKIMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOEe pacHpocTpaHEHUE, OTpaKeHHWE U MperoMieHue cBeta. OnTuueckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenue unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIUOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

W3mepenue nokaszarens IpeIoMICHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHONM TEOPUH OTHOCHTEIBHOCTH
['panubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl cnenuanibHOM TEOpHH
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHIUII
OTHOCHUTEIBHOCTH DHHINITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKpAILEHUE AJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHSI TTOKOSI.

Pasnen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrUusl U UMIYIIbC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 15 hotodpdexra. «KpacHas rpanuma» dpotodrddexra.

JaBnenune cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M IpPaKTHUECKOE NpUMEHeHHue: (hoTorneMeHT, (POTOTaTUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro Gporodddekra.

CBeToauoI.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pezepdopna mo paccesHuto o -uactuu. [lmanerapHas
Mozenb atoMa. [locrymarel bopa. M3nyuenne u morsiomenue GOTOHOB MPHU MEPEX0JIe aToMa ¢



OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buapl crnekTpoB. CHekTp YpOBHEH SHEpruM aroMa
BOJIOpOAA.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprycKyispHO-BOJIHOBOM Jyaiu3M.
CHoHTaHHOE U BBIHYKJEHHOE U3JIyYCHUE.
TexHuueckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJbHBIA aHaIu3
(cTieKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabumronieHne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HaGnronenue nuHeHyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKA3bIBAIOLIME  CJIOXHOCTh  CTPOEGHHUS  sijpa. OTtkpbiTHE
panuoaktuBHOCTU. OnbITH Pezepdopna mo onpeesneHuio coctaBa paauoakTUBHOIO U3ITyYEeHHUS.
CgoiicTBa anb(a-, 6era-, ramMmma-u3aydyeHus. BiusHue painoakTHBHOCTU HA )KUBbIE OPraHU3MBbI.
OtkpeiTue npoToHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKko.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHbBINM M MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydenue. 3akoH
paZvoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. Jle@ekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SAED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAEpHON
DHEPreTUKU. DKOJIOTHUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.

TexHuueckue ycTpoicTBa M NMPaKTHYECKOE NMPUMEHEHHUeE: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHA
Oranbel pa3BuTHUsA  acTpoHoMuHu. llpukiiagHOoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHUE
aACTPOHOMMH.

Bun 3Bé3nnoro HebGa. Co3Be3nus, ipkue 3BE3IbI, IUIAHETHI, X BUIUMOE JBUKEHUE.

CosHeyHast cucTeMa.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTHY». 3BE3MbBI
IJaBHOM MOCJIEA0BATEILHOCTH. 3aBHCHMOCTb «Macca — CBETHMOCTBY» JJIS 3BE3J] TIJIaBHOM

NocJeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNUN U 3BotoLy CoslHIA U 3BE311. DTanbl XKU3HU 3BE3 L.



Muineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06na. Paszberanme ramaktuk. Teopus
bonbuioro B3psiBa. PenukToBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnroneHnuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIOKEHUH
JUIsL OIIPEJCNICHUs MOJI0KEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, mianer, Maeunoro Ilyru.

O0o0marmniee noBTOpeHne

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOH cdepax MesSTETbHOCTH YeNOBEeKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOW HaydyHOW KapTHHE MHpPA, pPOJb (QUIUYECKOH Teopud B (HOpMUPOBAHHU
npecTaBiIeHuit 0 GU3MYECKON KapTUHE MUpPa, MECTO (PM3UYECKOM KapTHHBI MUpa B OOLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTCs € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOII0JIEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLHUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMMH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe MIIOMaIU MIIOCKUX GUryp U o0bEMa Ted.

buonoeusn: s>nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
JKUBOM TpUpoJie, ONTHUYECKUE SIBJICHUS B JKMBOM Npupone, JCHCTBHE paguallii Ha KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIMYeCKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHUM DJIEKTPOIIEpPENay, TEHEPATOP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBHU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenue ydeOHoro mpeamera «®dusuka» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHs
(6a30BBII  ypOBEHB) MIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U MPECAMCTHBIX 06p&30BaT€.HBHBIX PE3YyJIbTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIC PE3yabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uKa» MAOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
paclIupeHre KU3HEHHOT'O OIbITa U ONbITA AEATEIBHOCTH B IIPOLIECCE PEATU3allMid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIHLHOMN IEATETbHOCTH, B TOM YUCJIE B YaCTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 O0IIECTBa;

NPUHATHE TPAJULIHUOHHBIX OOIEYETIOBEUECKUX T'yMAaHUCTHYECKUX M JE€MOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3aIHu;

YMEHUE B3aMMOJICHCTBOBATh C COIMAJIBHBIMU MHCTHUTYTaMHU B COOTBETCTBUM C HUX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHHCKHX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO OBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE€ B I€ATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPUCYLIETO
¢du3nveckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEeC K pa3IuuHbiM chepamM MNpopecCHOHANbHOW MAESITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHMIO M CaMO0Opa3oBaHUIO B o0nacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBl, OCO3HAHHME TJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JEWCTBUI B OKPYKAKOIIEH Cpele Ha OCHOBE 3HAHUSA
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHHe OMbITa JEATEIbHOCTH 53KOJIOTMUYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (pr3UUECKON HAYKH;



OCO3HAaHUEC IICHHOCTU Hay‘IHOI\/'I ACATCIIBHOCTH, TOTOBHOCTE B ITPOLIECCC U3YUYCHUA (1)I/ISI/IKI/I
OCYHWICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE MHAWBUAYAJIbHO U B I'PYIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue aAecTBUA:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIHU AESITEIIbHOCTH, 3a1aBaTh [TAPAaMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SIBJICHUSX;

pa3pabarhIBaTh TUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATh PUCKHU IMOCIICACTBHUI AESITEIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIMOJNHATE PAOOTYy B YCIOBHSIX PEAbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BIIAJICTh HAYYHON TEPMHMHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAAaMHU (U3HUUECKOM
HayKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeThHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUsS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYyallMsiX, B TOM YHCIE MpPH
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYHUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3HpOBaTh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUs, HaXOIUTh apTyMEHTBhI IS JI0KAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT,

YMETh IEPEHOCUTH 3HAHUSA M0 (U3HUKE B MPAKTUUECKYIO 00JIaCTh JKU3HEACATENHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Patora ¢ undopmaunmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHs] MH(GOpMaLUUU (U3NYECKOTO COJEp:KaHUs U3 HCTOUHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOUCK, aHalM3, CUCTEMAaTHU3alui0 U
WHTEPIIPETANNIO HHPOPMALINK Pa3IMYHBIX BUAOB U (hOPM MIPEICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIONIb30BAaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTHIl B
pEIIeHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHUEM



TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYypcOoCcOepeKeHHNs, TPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMyHBIX (opMmMaTax C yd&ToM
Ha3HaYeHUs HMHGOpMALMU W LEJEBOW AayJAWTOPHM, BBIOMpas ONTUMAIBHYIO (QOpMy
IPE/ICTaBICHUS U BU3YaITH3ALIH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE yYeOHbIE 1eiiCTBHUS:

OCYIIECTBIIATH OOIICHNE HA YPOKaX (GU3UKU U BO BHE-YPOUHOH JEATEILHOCTH;

pacro3HaBaTh MPEIIOCHUIKH KOH(GIMKTHBIX CHTYAIlUH U CMSTr4aTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTHYHO HM3JaraTh CBOKO TOYKY 3PEHHS C HMCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB;

HOHMMATh U HCIOJIb30BAaTh IPEHMYIIECTBA KOMaH/IHON U MHANBHIYaIbHOM pabOTHI;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHI ¢ Y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KayK/I0T0 WICHA KOJUICKTUBA;

MNpUHHUMATL LECJIN COBMECTHOM ACATCIIbHOCTH, OpPraHMU30BbIBATH W KOOPAWHHPOBATH
JeHCTBUSI 1O €€ JOCTH)KCHMIO: COCTAaBISTh IUIAH ACHCTBHIA, paclpeiessiTh pPod C y4ETOM
MHEHHH YY4aCTHHKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOI PabOThL;

OLCHUBATb KA4YCCTBO CBOCI'O BKJIaJa M KaXXKAOI0 ydyaCTHUKA KOMAaH/bl B O6HII/II>'I pe3yiabTarT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Hpe/uiaraTb HOBBIC MPOEKTHI, OLICHHBATh MU C IO3UIUH HOBHU3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYIICCTBIATE TMO3UTHUBHOC CTPATCTUYCCKOC MOBCACHUC B PaA3IMYHBIX CHUTyalUdXx,
IMMPOSBJIATE TBOPUYECTBO U BOO6pa)K€HI/Ie, OLITH WHHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMIOJTHEHUSI TMpPAKTUYeCKOoW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAMLMH B 00JNacTH  (PU3MKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
BJIaJICTh HaBBIKAMU [10O3HABATEIbHON pe(UIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIMTEIBHBIX IIPOLECCOB, X PE3YJIbTATOB U OCHOBAHUM;
UCTIOJIb30BaTh MPUEMBI peIIEKCUU [T OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHHUS 110 UX CHI)KEHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIBTaTOB NEATEIbHOCTH;



MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B npouiecce AO0CTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOrPaMMBbI MO (U3UKeE AJIs
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEAIOoaralonui copMHUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOILMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 32 CBOE IOBEIEHHE, CIIOCOOHOCTh aJanTHPOBATHCS K 3MOIMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEHI MOTHMBAlLIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh NMOHMMATh AMOLIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOMICHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHGIUKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kJjacce npeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX pPOJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKOH
JNeITEeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIH NIEKTPUUECKUH 3aps] IPHU pELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE MaJeHHE Te,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIAPEHUE, KOHICHCAIMS, MJIaBJIeHHEe, KpUCTAIH3aIHs,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, IOBBIIIEHUE AABJICHUS ra3a IIPU €r0 HAarpEBAHUHM B 3aKPBITOM
cocyJlie, CBA3b MEXIYy IapaMeTpaMu COCTOSIHHMS Ta3a B H30IpOLECCaxX, JJIEKTPU3ALMS Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONB3Ys (PM3NYECKHE BEIMYUHBI: KOOPAWHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHja, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAIbHAas SHEPrus, MeXaHWdeckas paboTa, MeXaHW4ecKas MOIIHOCThb; MpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUNH CMBICT HCIOJIB3YEMBIX BEIWYMH, UX
0003HAUEHHSI U €JMHULIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMHU BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHHSA, HCIOJB3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpenHsis KWHETHYecKas »Heprus



XAa0THUYECKOT0 JBMIKEHUS MOJIEKYJ, CPEAHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrHsi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUSL TEIIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS U EAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONUCHIBATh M3YUEHHBIC SJIEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUECKHUE SBJICHUS
(mportiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI: AJICKTPUUYCCKUI 3apsil, dIEKTPUIECKOE MOJIe,
HaIpsOKEHHOCTh IMOJIS, IOTEHLHMAaJl, pa3HOCTh MOTEHIHUAIOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIB3YEMbIX BEIWYHH, WX OOO3HAUEHUS W EIUHMIIBI;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTHUMH BETUYHHAMU;

AHATM3UPOBATh (U3NYECKUE TIPOIECCHl M SIBJICHUS, UCTIONB3YyS (U3MUYECKUE 3aKOHBI U
NPUHIUNBL: 3aKOH BceMupHoro tsarotenus, I, II w III 3akonsl HeroTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHHUS WMITYJIbCA, IPUHLINI CYNEPIO3UIUN CUII, TPUHIUIT
PaBHOIPaBUSI UHEPLUUATBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KHUHETHYECKOW SHEPrHH TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIllWH, TPHOOPOB U TEXHUYCCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIONIb30BAHMS B IIOBCEAHEBHOW KU3HU;

BBITMIOJHATh JKCIIEPUMEHTH 1O HCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, TpH 3ToM (HOopMyIupoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMH BEIMUYMHAMU C HCIOIb30BAHHEM
OpSIMBIX  U3MEPEHH, MpPH 3ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH PpPE3YNIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (DPU3MYECKUX BEITUYMH B BUAE TaOIUIl U TpadUKOB, JEIaTh BHIBOIBI
0 pe3ybTaTaM UCCIICIOBAHMS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TPOBEACHHHM HCCIEIOBAaHUNA B paMKax
y4eOHOrO0 9IKCIEPUMEHTa, Y4eOHO-UCCIECNOBATENILCKOH M TMPOEKTHOW JESATENbHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB H JIA0OPATOPHOTO 000PYAOBAHUS;

pemath pacu€THBIE 3aJadyd C SBHO 3aJaHHON (HU3WYECKONW MOENBI0, HCIOJIB3YsI
dbuznyecKkre 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYCHHOTO 3HaUeHUs (PHU3NIECKON BETUINHBI,

pemaTh Ka4yeCTBEHHBIE 3aJladi: BBICTPAMBATh JIOTUYECKA HEMPOTHBOPEUMBYIO IIETIOUYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,

UCTIONIB30BAaTh TP PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHIpPETAlMM U NPEICTaBICHUS y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
AHATM3UPOBATH MOTydaeMyto HH()OPMALIHIO;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;



UCMOJb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHne paccMaTpUuBaeMol IPOOIJIEMBI.

K konny o0yuenus B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IIPAKTUYECKOMU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOUYEUYHBIH HCTOYHUK CBETa, fJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
MHAYKLIMS, JAEWCTBUE MarHUTHOTO I0JIA Ha IPOBOAHMK C TOKOM M JBUXKYLIMICS 3apsn,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, audpakuus W TOJsApU3alus CBeTa, IHUCIEpPCHUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pPO/JIa, €CTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOICTBA BelIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIANIOB, 3JIEKTPOABMKYIIAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA U 4yacToTa KosieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B IPOIECCe TApMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU OINUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OOO03HAUEHUS M €JMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS W TPOLECCHI, HCMONB3Yysd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ysd (DU3MUECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO U IMAPAUIENBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEGKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
HOPSAMOJIMHEMHOTO PACHpPOCTPAaHEHUsI CBETAa, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTod(pderra, 3aKOH COXPAHEHHUS DSHEPruH, 3aKOH
COXpaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIrO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI0 4MCia, MOCTynarel bopa, 3akOH paguoakTUBHOIO pacnajaa, MpU 3TOM pas3indaTh



CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4eCKOE BBIPa)KEHUE W YCIOBHs (TpaHULBL,
00jacTH) IpPUMEHUMOCTH;

OTIpeNeNIATh HANpPaBJICHUE BEKTOpPA MHAYKIWHW MAarHUTHOTO TOJsSI NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITOJIHATh SKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MYECKHX SBJIEHHH W TPOIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu dSToM  (GOpPMYIHPOBATh
npobiemy/3agadyy M TUIOTE3y Y4eOHOro SKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIMPOBATH BBIBOABI;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUS (U3UYECKUX BEIWYHH, NPH STOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
HOTPELIHOCTEN U3MEPEHUi];

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IPSIMbIX U3MEPEHUH:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh Pe3yJbTaThl MOIYYEHHOW 3aBUCHMOCTHU
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIE/I0BaHMS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M  MPOEKTHOW JAEATENBHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
(du3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4l BIOUPATh (PU3MUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI U (OPMYINBI, HEOOXOIMMBIE Ui €€ pelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOyYSCHHOTO 3HAUCHHS (PU3MYECKON BEIMIHHEI,

pelaTh KayecTBEHHBbIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO ILIEMIOUYKY
paccyXIeHHUI ¢ ONOpoi Ha U3y4EHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHMUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TPEICTABICHHUS y4eOHOW W
HAYYHO-TIOMYJISIpHOW HMH(OpMalMM, MOJYYEHHOM W3 pPa3IUYHBIX HCTOYHMKOB, KPUTHYECKH
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATH IPUHIIUITHI IEHCTBHS MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
YCIIOBHS UX O€301TaCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOJUTH NMPUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3HKOB B pa3BUTHE
HAaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHuH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIsS
COXPaHEHHMs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAHUPOBATh paboTy
TPYIIBI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATENHHOCTH B
HECTaHJAPTHBIX CHUTYallHsX, aJeKBAaTHO OICHWBATH BKJAJ KaXKIOTO W3 YYAaCTHHKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

Ne n/n Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero
padoThI padoThI
11 ®u3ukKa 1 METOABI HAYYHOI'O 5
' HO3HAHKSA
Uroro no pazneny 2
2.1 Kunemartuka 5
2.2 Junamuka 7
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1
Wroro mo pazneny 18
31 OcHOBBI MOJ'IeuKyJ'ISIpHO- 9 1
KUHETHYECKON TEeOpUHU
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5
' da3oBbIe TIEPEXOJIbI
Htoro no pazneny 24
4.1 DneKTpocTaThKa 10 1
42 IToCTOSTHHBIN DIIEKTPUYECKUN TOK. 12 1
Toku B pa3nuyHBIX cpenax
Uroro no pazneny 22
PeszepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3
I[NPOI'PAMME
11 KJIACC
KoumnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM
Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NMPOrpaMMsbl Bcero
padoThI padoThI
11 MaruuTHOE noie. 11 1 3
DneKTpoOMarHuTHast MHAYKIIHS
Hroro no pazneny 11
21 MexaHudeckue u 9 1
ANEKTPOMArHUTHBIEC KoeOaHus
99 Mexannueckue u 5 1
3JI€KTPOMArHUTHBIE BOJIHBI
2.3 OnTHka 10 3
Hroro no paszneny 24
31 OCHOBBI crielMaIbHON TEOPUHU 4 1

OTHOCHUTCIBHOCTHU




Hroro no pazneny

4
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6
4.2 Ctpoenue atoma 4
4.3 ATtomHOE 1pO 5
Hroro no pazueny 15
51 DneMEeHTBl aCTPOHOMUU U 7
acTpo(U3HUKH
Htoro no pazneny 7
6.1 O6o06maronee MOBTOPEHUE 4
Utoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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