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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHero ooumiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOSHUS OCHOBHOM
obOpasoBarenbHON Tporpammbl, mpeacTtaBieHHbBIXx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHS W KOHLEIIMU MPENOJaBaHUsl Yy4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  Deneparum,
peanu3yromux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copnepkanue NporpaMMbl MO (pU3MKE HANpaBlIeHO Ha (OPMHPOBAHHUE E€CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyvaromuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usnke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTrO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k TIaHUPYEMBIM JIMYHOCTHBIM, MPEIAMETHBIM U METaIllpeAMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YYUTBHIBAET HEOOXOJUMOCTb pealu3alii MEXIpPeAMETHBIX
cBsi3el (U3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpeiMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUPYEMbIe
pe3yabTaThl OCBOCHMS Kypca (GU3MKU: JIMYHOCTHBIE, METANpeIMEeTHbIE, NpeAMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢u3KKe BKIIOYAET:

e [UTAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpEMETHBIE PE3YNIbTAThI M0 TO/1aM O0yUYEeHHUS;

e coziepxkanue yueOHoro nmpeamera «Pu3nka» 1o rogam o0ydeHus..

dusmKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KarolleM MHpe.
[IxonbHBIA KypCc (GU3UKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUN, N3ydaeMbIX
XUMHUEH, Ouosorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
npUMeHeHHe (U3MYECKUX 3HAHMN ONpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B c¢epe SHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs] HOBBIX
MaTepHaJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3MKu BHOCUT OCHOBHOM BKJaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUH
NPUMEHATh HAyYHBIH METOJ IO3HAHUS MPH BBHIIOJHEHUH MU y4eOHBIX HCCIIEJOBAHUH.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeIHEro o01ero o0pa3oBaHMs MOJIOXKEH P HIICH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUY € HEW KypC SIBISIETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pazlesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuall Kypca (PU3HKH 00beAUHEH BOKPYT
¢usmueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MClojib30BaHUE T'yMaHUTapHOTO
noreHuana GU3NYeCKON HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YyYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHUS HJIEMEHTOB COJAEpKaHUS,
NOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaKkKe 00CyX IeHHUs Mpo0IeM palroHaIbHOTO IPHUPOJOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHWE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usmyeckoil Teopuu, poiaM (YHIAMEHTAIBHBIX 3aKOHOB M TPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U IIPOIIECCOB).

CucTteMHO-IIeSITeNbHOCTHBIN OAX0/] B Kypce (DU3MKN peann3yeTcs Mpexk/e BCero 3a CUET
OpraHM3alUH 3KCIEPUMEHTAIBHOM IesATeIbHOCTH oOydatomuxcs. Jims 6a30Boro ypoBHS Kypca
(GU3UKKN — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke OoObeIWHEHBI B OOLIMI CIUCOK
YYEHHYECKUX MPaKTHYECKUX paboT. BrlieneHne B yka3aHHOM IepedHe Ja0opaToOpHBIX pador,
HPOBOANMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OOpa3oBaTEIHLHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHaleHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIONIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIIEIOBAaHHUS 3aBHCHUMOCTEH (M3NYECKHX BEIMYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HPeII0KEHHBIX TUIIOTES.

Bonbmioe BHUMaHUE yIenseTcsl peleHUI0 pacuEéTHBIX M KayecTBEHHBIX 3a1adu. [Ipu sTom
JUISL pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIFOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEbIO,
HO3BOJIAIOIINE TPUMEHSTh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaKk ¥ UHTETPUPYs 3HAHUS M3 Pa3HBIX pa3aesnoB. s KaueCTBEHHBIX 3a/a4 IPUOPHUTETOM
SBIISIIOTCSL  3aJaHusT Ha OOBSCHEHHWE TMPOTEKaHWs (U3WYECKUX SBICHUM UM IPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallMH HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4yeOHOro mporecca 0a30BbI ypOBEHb Kypca ()M3MKH Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KaObuHeTa (PU3MKH WM B
YCJIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa NMPEeJMETOB €CTECTBEHHO-HAYYHOTo KA. B xabuHere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTJabopaTOpHOE 000PYIOBAHNE /TSI BBIMOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUEHHYECKUX NPAKTUYECKUX padoT M JEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpannoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHH C MPUHIMIIOM
MHHHMAJIBHOH JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAaHOBKY MEPEUUCICHHBIX B MPOrpaMMe 110
(¢u3uKe KIIOYEBBIX JEMOHCTPALMN s MCCIEJOBAHUS W3y4aeMbIX SIBICHUW U IIPOLIECCOB,
HIMIIUPHYECKUX U PYHIAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHH.

JlaGopaTopHoe 00oOpymOBaHHE ISl YYCHHUYECKUX MPAKTUUECKHX paboT (opmupyercs B
BU/IE TEMAaTHYECKHX KOMIUIEKTOB M OOECIeYnBaeTcsi B pacuére OJHOTO KOMIUICKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro O0O0OpyIOBaHMUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJICKCHOM HCIOJIb30BAHUU AHAJOTOBBIX U LU(POBBIX NMPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BUJIE IN(POBBIX JTa00OPaTOPHIA.

OCHOBHBIMU TIEISIMU W3ydeHUs (PU3UKH B 0011eM 00pa30BaHUM SBJISIOTCS:

e hopMHpOBaHME HHTEpecCa W CTPEMJICHHS OOydaromuxcs K HAydHOMY H3YYCHHIO

HPUPOJIBI, PA3BUTHE UX HHTEIUICKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;
®pa3BUTHE TIPEICTABICHUH O HAydHOM MeETO/AE TMO3HaHUS U  (opmMHupoBaHHE
MCCIIEIOBATEIbCKOTO OTHOIICHNUS K OKPYKAIOIIUM SBJICHUSM;



¢ popMupoBaHNE HAYYHOTO MHUPOBO33PEHUS KAaK pe3yiabTaTa M3Yy4eHHUs OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ popmupoBaHuEe yMEHUN OOBICHATDH SIBICHUS C UCIONb30BaHHEM (PU3NYECKUX 3HAHUI U
HAyYHBIX JI0Ka3aTeNbCTB;

¢ popmupoBaHUE TPEJICTaBICHUNH O poiu (PU3MKHU U Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

JocTiwkenne 3TUX Lenel oOecreyrBaeTcss pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce

U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero 00pa3oBaHuUs:

® [IPUOOpPETEHNE CUCTEMbI 3HAHUH 00 OOmHMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJIEKYISAPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HKY B 3JIEMEHTHI aCTPO(DU3UKH;

e popMHupoBaHHME YMEHUN TNPUMEHSATh TEOPETHYECKHE 3HAHUS Ui OOBSICHEHUS
¢busznyecKkux SBICHUA B TPUPOJE U UIA TNPUHATHS NPAKTHUECKUX pELICHU B
MMOBCEAHEBHOM XU3HU;

® OCBOCHHE CITIOCOOOB peIIeHHs] pa3IMYHbIX 3a/1a4 C SIBHO 3a/laHHOM (pU3MUecKOl MOJIENIbIO,
3a1a4, I0/IPa3yMEBAIOUIMX CaMOCTOSTEIbHOE CO3JaHue (pU3MUECKOW MOAETH,
aJICKBATHOW YCIIOBUSIM 3a]1a4H;

e MOHMMaHKHE (U3MUYECKUX OCHOB U MPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPELY;

® OBJIQJICHUE METOJIaMU CAMOCTOSTEIHHOTO TIAHUPOBAHUS M TPOBEIACHHS (U3HUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3yJIbTaTa;

® CO3JJaHUE YCJIOBUH JIsI Pa3BUTHS YMEHUN MPOEKTHO-UCCIEIOBATEIIHCKONW, TBOPUYECKOU
JESTEIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypoBEeHb) Ha ypOBHE CpEAHEro odumero odpa3oBaHus
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hepenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEINIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX paboT
SBIIIETCS. PEKOMEH/IOBAHHBIM, YYHTENh JEJaeT BBHIOOP MPOBENCHHUS JTa0OpaTOPHBIX padoOT H
OTIBITOB C YU4ETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEPKXAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o mnpupoae. HaydHble MeTOAbl MO3HAHUS OKpyXk,awmiero mupa. Ponib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPObl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporeccoB. Haydnsie runotessl. Pusndeckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Pons m mecto ¢msukm B (GopMHUpOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOM eI TETLHOCTH JIIOICH.
Jlemoncmpayuu
Amnanorossle 1 IU(GPOBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pa3zgen 2. Mexanuka



Tema 1. Kunemamuka

Mexanuueckoe aABMKeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMXKEHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUalIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoOopAuHaT. ClIoKEHUE MepeMEnIeHuN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJHMHEHHOE IBMKeHue. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoOogHOe majieHne. Y CKOpeHHue CBOOOTHOTO TafCHUSI.

KpuBonuneiiHoe nBuxkeHue. JIBH)KEHHE MaTepHaJbHOM TOYKM IO OKPYXHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMHUTENbHOE YCKOPEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIHUJIOMETpP, IBUKEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIMS KHHEMATHUECKUX XapAKTEPUCTUK JBUKEHUS.

[Tpeobpa3zoBanre ABMKEHU C MCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Tea B BO34yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUs.

HampaBnenue CKOpocTH Mpu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHONW CKOPOCTH.

HccnenoBanue  COOTHOIIEHHMS  MEXAY  OYTSIMH,  NOPOHJAEHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHbIE pPAaBHBIE IPOMEXKYTKM BpPEMEHM IPH PABHOYCKOPEHHOM JBHKEHHH C
HayaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHHUS MIAPUKA B BA3KOM JKUIKOCTH.

W3yueHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTH ['anuies. [lepssiii 3akoH HeroTona. MHEpHuanbHbie CHCTEMBI
OTCU€TA.

Macca tenma. Cuna. I[lpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroTona s
MaTepualibHOM TOUKHU. TpeTuit 3akoH HbloTOHA [1711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Buapl TpeHust (1mokosi, cKoibxeHus, kadenus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koapdunment tpenus. Cuia conpoTUBIEHUS
IIPU JIBUKEHUM TeJa B KUAKOCTH WM rase.

[ToctynarenbHoe U BpaliaTelbHOE IBHKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPIOTO TENA.

TexHuueckne yCTpPONCTBA M MPAKTUYECKOE NPUMEHEHHE: NOMUIMIIHUKH, JBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
SIBieHue MHEPLIMH.
CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.



Bropoii 3akon HeroToHa.

H3smepenue cu.

CroxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JepopMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U AJCHUH.

CpaBHeHHE CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnosus paBHOBecUs TBEPAOTo Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTUA CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3aKoHbl COXpaHEHUs 8 MEXAHUKE

NMmynbe MatepuanbHON TOUKH (Tela), CHCTeMbl MaTEPUATBHBIX TOUYEeK. IMITyIIbC CHITBI U
M3MEHEHUE UMITYJIbca TeJla. 3aKOH COXPaHEHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunerndeckasi 3Hepruss MaTepualbHOW TOYKH. Teopema 00 M3MEHEHHH KHHETUYECKON
SHEPIHUH.

[orennmaneHas sueprus. [loreHuansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MPYKHUHBI.
[ToreHuuanbHas 3HEpPrUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanpHble W HEMOTEHIUAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyenne abCONIOTHO HEYNPYroro ynuapa C MOMOMIBIO JBYX OIMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

UccnenoBanue cBs3M pabOThl CUIIBI C W3MEHEHHEM MEXaHWYECKOW JHEpruu Tella Ha
MpUMEpPE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHasi pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep IABUKCHHS W B3aUMOJCUCTBUS YACTHUIL
BemecTBa. MoJienu CTPOGHUS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca u pa3mepbl MosieKysd. KonmdecTBo BemiecTsa.
[TocrosinHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopnens uneanbHoro ra3a. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UJeaNbHOrO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KHHETHYECKOW HHEPTUu
TEIUIOBOrO JBWKEHHMs dacTul Tra3a. [llkama temnepatryp KenpBuHa. ['a30Bble 3aKOHBI.



Vpasuenue MenneneeBa—Kianeiipona. 3akon [anproHa. M3omponeccsl B UACaIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpOLECcCOB: U30TepMa,
u30x0pa, n3obapa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BemecTBa, Qororpaduud  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbrTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita [ITepna.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Monenb, WUTIOCTpUpYIOLIas MPUPOY AaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBbIThI, WJUTIOCTPUPYIOLIUE YPAaBHEHHE COCTOSHUS UCAIbHOTO ra3a, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3/yXa B KIIACCHOW KOMHATe€ Ha OCHOBE HU3MEpeHHi 00BhEMa
KOMHATBI, 1aBJICHUS U TEMIIEPaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSTHUS pa3peKeHHOIo rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoauHamuueckass cucrteMa. BHYTpeHHsS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoObl e€ n3meHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
U7eanbHOro raza. Buasl Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHe. Y AebHas
TEMI0EMKOCTh BelecTBa. KoanyecTBO TEMIOTHI P TEIIoNepeaaye.

[lonarue 06 anmmabatHOM mponecce. I[lepBblit 3akoH TepMmoauHamMuku. [IpumeHenue
MEPBOIo 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHaMuki. HeoObpaTuMOCTh IPOIIECCOB B MMPUPO/IC.

Tennoble MamuHbL. [IpuHIMIBL 1eficTBUS TemTOBbIX MamuH. [IpeoOpazoBanus sHEpTUn B
TEIUIOBBIX MamuHax. KoadduimeHT mone3Horo neicTBus teraoBod mamuHbl. [ukn KapHo u
ero Kod(pPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOJIEMBI TETUIOIHEPTETHKH.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IMPUMEHEHHUE: JBUTAaTelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEpruu Tela MpU COBEpLICHUH pPaOOTHI: BBUIET MPOOKH U3
OyTBUIKM TIOJ JIEHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue »¢dupa B JATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALSA).

N3meneHnne BHyTpeHHEH dHEpTHH (TEMIEpATyphl) TeNa MPH TeIIonepenaye.

OnpIT M0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3mepeHue yaeinbHON TEINIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHAcHcamus. Mcmapenue W kuneHue. AOCOMIOTHas U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbHas TeIioTa mapooopa3oBaHus.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUSI OT JaBICHUS.

Teépnoe Teno. Kpucramnmmueckue u amopdHbpie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TerutoTa raBneHus. CyOonumanmsi.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuuyeckue yCTpPOMCTBA M NPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U TMCUXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILLIEHHBIX MTAPOB.

Kunenue npu noOHUKEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmioienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BELIECTBA.

JleMOHCTpauys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3alus Tell. OJIEKTpUYECKUd 3apsna. JlBa BuAa SIEKTPUYECKUX 3apsIOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MTOJTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

B3aumoneiicteue 3apspoB.  3akoH  Kynona. TodeuHbll  21€KTpUuYECKHH — 3apsif.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noisd. [lpuHuun cynepro3uuuun
3JEKTPUYECKUX NoJIeH. JINHUM HAanpsHKEHHOCTH AJIEKTPUYECKOrO MOJIS.

PaGora cunm omekrpoctatudeckoro moisA. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOAHMKY U JUAIIEKTPUKHU B 3IEKTPOCTATUUECKOM M0J€. JusnexTpudeckas NpoOHUIIaEMOCTb.

OnektpoéMkocTh. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEprus
3apsSyKEHHOI0 KOHJIEHCATopAa.

TexHu4eckne yCTpoCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, 3IEKTPOMETP,
DIIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHE JSJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3auMopeiicTBrue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JIMPNeKTpUKH B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMAAM IUIACTHH,
pacCTOsTHUSA MEXKIY HUMH U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHMS SJIEKTPUYECKOr0 TOKa. ICTOYHUKHU TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yyacTKa LEH.

DneKTpuuecKkoe COIPOTHBIICHUE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pa6oTa snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.



DIEKTPOABMKYILAsA CHUJIA U BHYTPEHHEE COIPOTHUBIICHHE MCTOYHHKA TOKA. 3akOH Oma Ju1s
MIOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTrkoe 3amMbIkaHueE.

DNIEKTPOHHAs TPOBOAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOCTBEHHass W MPUMECHAs MPOBOJUMOCTH TOJTYIPOBOIHHKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PacTBOpax M pacijiaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIccoLanus. JIEKTPOIU3.

DneKTpuuecKkuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MomHus.
[Lnazma.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTPOHArpeBareibHble MPUOOPBI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA TUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HaPsSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOIIAIN
MONEPEUHOr0 CEYEHUsI U MaTepHaa.

CmenaHHoe COeTMHEHUE TIPOBOJHUKOB.

[IpssmMoe m3MepeHue A3IEKTPOJBHKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TrajlbBaHUYECKOTO
3JIEMEHTa U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

NckpoBoii pa3psan v MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne  2IeKTpOABMXKYLIEH CHJIBI  MCTOYHHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmonenue anekrponusa.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usukm 0a3oBoro ypoBHs B 10 Kiacce OCYMIECTBISAETCS C Y4ETOM
COJIEPKATENBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHWH, JHWHEWHas ¢QyHKIuUs, mapaboina,
runep6osa, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUECKHEe (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHl M HMX NPOEKIMH Ha OCH
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B JKMBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM TIPUPOJIE.



Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAS TUCCOLIMALINS, TAJIbBAHUKA.

Teoepagpus: BNaxxHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeusn: npeobpazoBaHUe IBMKCHUM C MCTIOIB30BAHUEM MEXaHU3MOB, YUET TPEHHS B
TEeXHHUKE, TOIIIMITHUKY, HCIONH30BAHUE 3aKOHA COXPAHCHUS HMITYJIbca B TEXHUKE (pakerta,
BOJIOMET W JpYyrue), JBUTATeNIb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOU
XOJIOIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTMHU TOJIYYEHUS] COBPEMEHHBIX MaTE€pUaIOB, B TOM YHUCIIE
HAaHOMATEpUajioB, M  HAHOTEXHOJIOTMH,  HJIEKTPOCTATHYECKas  3alluTa,  3a3€MJICHUE
DIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTtHoe moue.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CyNepno3ulMK MarHUTHBIX MOJed. JINHUM MarHUTHOM
uHayknud. KapTrHa TuHUN MarHUTHOM MHTYKLIUH T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie mpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIMKA MarHUTHOTO TOJIA
JUIMHHOTO TNPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoieiicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJIHOPOJTHOM MarHuTHOM mojie. PabGorta cumsl JIopenma.

SIBieHne HIEKTPOMArHUTHOM WHAYKUMUHM. [lOTOK BekTOpa MarHUTHOW WMHAYKIUU.
DIEKTPOABUKYILASA CUJIA UHIYKIUMU. 3aKOH JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYIIAs CUJAa WHIAYKIUMU B TMPOBOJHHKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

[TpaBuiio Jlenna.

NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAsi CUJIa CAMOUHTYKLIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: ITOCTOSIHHBIE MAarHWTHI,
AJIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIU 3I€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIA.

B3anmopenicTBre 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHne HNEKTPOMArHUTHON MHIYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.



SIBrieHME CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

I/I3yquHe MArduuTHOI'O I10JIs KaTYI_HKI/I C TOKOM.

HccnenoBanue neCTBUS TOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM.
HccnenoBanue sIBJICHUS AIEKTPOMArHUTHON WHIYKITHH.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUmMHbIE KOJ1€OAHUA

Konebarenbnast cucrtema. CBOOOgHBIE MexXaHWYEeCKHMe KoyiebaHusa. [apMoHHMUYeckue
kosnebanus. Ilepuon, wuactora, ammiauryna u ¢asza konebanuid. IIpyXKMHHBIH MasSTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIeOaHUIX.

KoneGatenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJ€OaHUS B HA€aIbHOM
KOJIEOATEIbHOM  KOHTYype. AHAJIOTHUS MEXIYy MEXaHHMYECKUMH M DJIEKTPOMAarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAILHOM KOJEOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojieOaHUSX. BbIHYXIeHHbIE MeXaHUYeCKHUe KoJeOaHuUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTpPOMarHUTHBIE KOJIeOaHMsI.

[lepemennbiii Tok. CHHYyCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JENCTBYIOILEE 3HAUEHHUE CHUJIbI TOKA U HANIPSKECHHUS.

Tpancdopmarop. IlpomsBoacTBo, mepemada W MOTPEOJCHUE BICKTPUUYCCKON IHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AeKTpodHepruu. KynbTypa ucnonab3oBaHus
AIIEKTPO3HEPTUU B TOBCETHEBHOM JKU3HH.

TexHuYecKkne YCTPOMCTBA M NPAKTHYECKOE IMPUMEHEHUE: DSIIEKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanune napameTpoB KojeOaTeNbHONW cUCTEMBI (TIPYXKUHHBIN WIIM MaTeMaTUYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronux Kojie0aHuu.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

OcmumnorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onanc npu mocienoBaTeNIbHOM COSAMHEHMM PE3UCTOpa, KaTYHUIKW MHAYKTHUBHOCTH M
KOHJIEHCATOPA.

Mopenb TMHUYN AIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

HccnenoBanue 3aBHCUMOCTH TIepHO/Ia MaJIbIX KoJIeOaHMid Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue NEPEMEHHOTO TOKAa B LENM M3  IOCIEAOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexanuueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BosHbL. [lomepeunble u mpononbHble BOJHBL. MHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3Jy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)keHHe, IMpesioMlIeHue, mnoispuzanus, audpaxkuus, uHtepdpepeHuus. CkopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIIBI paInOCBA3U U TeNIEBUACHMS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHUE: MY3bIKaIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMArHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PajHuONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoOCTPaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

Koneburomeecs Teno Kak HCTOYHHK 3BYKA.

Habmioienue orpaskeHus ¥ NpeaoMIICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHIuu u UG pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMUTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipuzanus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsmonrHelHOE pacpOCTpaHEHUE CBETA B OTHOPOAHOM cpee.
JIy4d cBeta. ToYeUHBII UCTOYHUK CBETA.

Otpaxenue cBera. 3akOHBI OTpakeHHs cBera. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHETrO
OTpaKECHHUSI.

Hucniepcus cBera. CnoxHbIH cocTa 6eoro csera. Lper.

ColOuparonue W paccewBarolIMe JIUH3bL. ToHKas nuH3a. DOKyCHOE paccTosHUE |
OTNTHYECKasi Cuia TOHKOW JuH3bI. [locTpoeHne n3o00pakeHU B COOMPAIONINX M PACCEUBAOIINX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass onrtuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(HEPEHLIINOHHONW KapTUHE OT JIBYX CHMH(A3HbIX
KOT'€pEHTHBIX UCTOYHUKOB.

Hudpakuust cBeta. JludpakunonHas pemérka. YciaoBUe HAOMIOACHUSA TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpoicTBa M TNPAKTUYECKOE NPHUMEHEHHWe: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIIMOHHAS
peméETKA, TOISPOU/I.

Jlemoncmpayuu



[IpsaMonuHETHOE pacHpOCTpaHEHUE, OTPAKCHHE M MpelomieHue cBeta. OnTUyecKue
npuOOpHI.

ITonHoe BHyTpeHHee oTpakeHue. Mozeinb cBeTOBOA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopaenu MUKpPOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[TonydeHue cekTpa ¢ MOMOIIbIO AUPPAKITHOHHON PEIIETKH.

Habmronenue nonsipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenne noka3aresns NpeloMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Habmronenue aucrnepcuu cBera.

Pa3zgen 6. OcHOBBI cienMAJIbHOM TEOPUH OTHOCUTEIbHOCTH
I'panuipl NPUMEHMMOCTH KJIacCUYECKOM MexaHukKH. [locTynarsl crenuanbHON TEOpUH
OTHOCHUTEJIbHOCTH: WMHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CBE€Ta B BaKyyMe, MPHUHIIHUII
OTHOCHUTEIIBHOCTH DUHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJIMHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPT U TOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBs3u 3HEpPru HOTOHA C €ro YACTOTONH. DHEPrUsl U UMITYJIBC
¢dorona.

OtkpeiTne u wuccienaoBanne (orodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gorodddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuueckue YCTpONCTBA M MpPaKTUYECKOE MpUMEHEHUue: (OoTodJIeMEeHT, (HOTONATUUK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTod3ddeKT Ha YCTAaHOBKE C IIMHKOBOU TUIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

CBeTOoquOI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesauto o -uactur. [ImanerapHas
mozenb atroMa. [locrymarel bopa. U3nydyenue u mornomenrne GOTOHOB MPHU MEPEX0Jie aToMa ¢
OJIHOTO YypOBHS »HepruM Ha napyrod. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruuM aroma
BOZIOpOAA.

BosHoBbIe cBoiicTBa yacTull. Bonuel ge bpoitnsa. KopnyckynsspHO-BOIHOBOW yaanu3M.

CrioHTaHHOE U BBIHYXKJIEHHOE U3JIyuYeHUE.



TexHuueckne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEeKTpaJbHbIA aHalu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Llemoncmpayuu

Mopenb onbiTa Pezepdopaa.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

HabmoneHne nuHeHuaThIX CIEKTPOB H3ITyUSHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

Hab6nronenue muHEHYaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBHI, JIOKa3bIBAIOIINE CJI0)KHOCTh CTpPOEHMS  sapa. OTtkpbiTHE
paauoaktuBHOCTH. OnBITEL Pe3epdopaa mo onpeneneHuio coctaBa paguoaKTUBHOTO U3TyYEHUS.
CsoiicTBa anbda-, 6era-, raMmma-u3aydeHus. BiusHue paquoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWTpoHa. Hykionnas mopnens siapa [eitzenOepra—lIBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacraja.

DHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macch spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepusiii  peaktop. TepmosmepHwiii cuHTe3. [IpoOiieMbl W TMEPCIEKTUBBI  SAECPHOU
SHEPIreTUKU. DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dIIEMEHTAPHBIX YaCTHIL.

dyHIaMEHTAIbHBIC B3aUMOICUCTBHUS. EMMHCTBO (pr3nueckoi KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: TO3UMETp, kamepa BuibcoHa,
SIEPHBINA PeakTop, aToMHass bomMoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOILUX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Ortanbl pa3BuUTUA acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYCHHE
aACTPOHOMHUHU.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, IX BUIUMOE JBUKCHHE.

CosHeyHast cucTeMa.

Connine. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun ConHIAa M 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMma «CHEKTPAJIbHBIM KJIACC — CBETUMOCTBY». 3BE3[IbI
IJIaBHOH TOCJIENOBAaTEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTBLY» IS 3BE3J TJIaBHOM
nocyeIoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 3BOJIOIMK CoJIHIIA U 3BE3]T. DTaNbl )KU3HU 3BE3 /.

Mineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tunbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaX TAAKTHK.

Bcenennas. Pacmmpenne Bceenennoif. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBO€ H3MTydeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.



Hepeménnsie mpo6iieMbl aCTPOHOMUHU.

Yuenuueckue nabniooenus

HabmioneHust HeBOOPY>KEHHBIM TJ1a30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKECHUN
JUISL OTIpEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus U spKue 3BE3/IbI.

Ha6mronenus B Teneckon JIyHsl, raner, Mineuyroro [ytu.

Oo6o0maromniee noBTOPEeHHE

Pone ¢u3uku u acTpOHOMHHM B JKOHOMHYECKOW, TEXHOJOTHMYECKOW, COIMAIBHOW U
ITHYECKON cdepax [AeATeNbHOCTH YelIOBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HAaydyHOW KapTHHE MHpa, pojb (U3UUECKOH Teopun B (GopMuUpOBaHUH
npeCTaBiIeHu 0 pru3nyeckol KapTUHE MHpA, MECTO (PU3NYECKON KapTUHBI MUpa B 00ILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEICTABICHUIN O TPUPOE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0azoBoro ypoBHsS B 11 Kiacce ocymiecTBIsSeTCS € yu&€ToM
COJZIepKATENBHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBIICHUE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKUEe (YHKIUU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIC JIEMEHTApHBIX (DYHKITHIA,
NPU3HAKKU TOJ00MS TPEYTOJIbHUKOB, OTpEeAeTIeHNE TUIOMIAAN TUIOCKUX GUTyp U 00BEMa Tell.

Buonocusa: »nextpuyeckue SBICHUS B KUBOM MpHpOJE, KojiebaTeabHbIe IBHKEHUS B
JKUBOW NPUPOJE, ONTUYECKHE SIBJIICHUS B JKUBOW NPUPOAE, ACUCTBUE paJvalliyd HA >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKAs CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pemIETKY, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghusa: MarHuTHBIE TONIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKa 3eMHOI
IIOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUM.

Texnonozus: MTUHUM DJIEKTPOIIEpEnay, T€HEPaTOp NEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb,
WHIYKIIMOHHAs Tie4b, pajap, pPaauonpuEéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpeamera «®du3nka» Ha YpPOBHE CPEIHEro OOIIEro 0Opa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTh  JOCTHXKCHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» TOJKHBI OTpa)karb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3allii OCHOBHBIX
HaIpaBJICHU!N BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOy4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO 00IIECTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHHCTUUYECKUX U JIEMOKPATHYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro O0OIecTBa,
y4acTBOBAaTh B CAMOYIIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHCTBOBATh C COLMAIbHBIMU HWHCTUTYTaMH B COOTBETCTBHUHM C UX
GYHKIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTHh POCCUICKON TPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHMSM POCCHMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B AIEATEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nueckoii Hayke;

5) TpyaoBOro BocnuTaAHMS:

UHTEpEeC K pa3iuuHbiM chepam npodecCHOHATbHOW JEesATeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyrien
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIAHbI;

TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

c(OPMHPOBAHHOCTh HKOJOTHUECKOW KYIbTYphl, OCO3HaHHME TJI00AJBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYUIECTBJICHUE JACHCTBHI B OKPY’)KaIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAHUN 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B IMpOLIECCe U3YUEHUS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITENbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeeIIATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IJIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJM,
OILICHUBATh PUCKU MOCJIEICTBUN JESATENbHOCTH;

KOOPJAVMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEATbHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMUA TMOHITUSIMH W MeToAamMu (pu3uvecKkon
HAYyKH;

BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEAOBATEIbCKON U MPOEKTHOM JAEATEeIbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPellIeHus 3aaa4
(bU3HYECKOTO COAepKAHUS, MPUMEHEHHUIO PA3IMIHBIX METOI0B MTO3HAHMUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTU MO TOJYyYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHHI0 M MPUMEHEHUIO B Pa3jMYHbIX YYEOHBIX CUTyallMsiX, B TOM 4YHCIE MpU
CO3JIJaHWHU Y4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJM3MpPOBaTh 3a7ady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphl U KPUTEPUH PEIICHHUS;

aQHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynHpOBaTH COOCTBEHHBIC 3a7aud B 0OPa30BATENBHOW JEATEIHHOCTH, B
TOM YUCIIE IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJlaraTh OPUTHHAIbHbIE TOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE albTePHATUBHBIC PEILICHUS.



Pabora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMH MOJy4YeHUs MH(oOpMaruu (GU3NYECKOTO COACpKAHUS U3 UCTOYHUKOB
pasHbBIX THIIOB, CAMOCTOSITEIILHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alMI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U GOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMAIHY;

UCIIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN 0€30MIaCHOCTH, TUTHEHBI, PECypCcOCOepEKEHHS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTtax ¢ y4EToM
Ha3HaueHUs MHPOpPMALMU W LEJNEBOM ayIuTOpuH, BBIOMpaAs ONTUMAIbHYIO (GopMy
IPE/ICTaBICHNS U BU3YATH3aLUH.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH NESATEIHLHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYaIllui U CMATYaTh KOH(INKTHL;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HMCIHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHOU PaOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEITh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOThI;

OLICHUBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOr0 Y4aCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLIEHWBATH UAEU C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYLIECTBIIAATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE /1eiiCTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILIECTBISATh IMO3HABATENbHYIO JEATEIBHOCTh B 00JIacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBEHHEIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUJIAaH PEIICHHUs] PAacUETHBIX M KAYECTBEHHBIX 3ajJiay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
pacHupsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYAMLMU B oOsacTH  (pU3MKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KYJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:



JaBaTh OLEHKY HOBBIM CUTYyallUSIM, BHOCUTb KOPPEKTHBHI B JESATEIbHOCTH, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUI
Y MBICIUTENbHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHH IS OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATDH PELICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U pTYMEHTBI JPYTUX NIPU aHAIHU3E PE3YNIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IPU3HABATh CBOE MPaBO U MPABO JPYTrUX Ha OLIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHMS ITPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero oOlImiero o0pa3oBaHus y OOYyYarONIUXCSl COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEJJIEKT, MpeArnoaaraomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOLIMOHAIBHOE COCTOSTHHE,
BUJICTHh HAMPABJICHHSI PA3BUTHS COOCTBEHHOH SMOIIMOHATIBHOU C(hepbl, ObITh YBEPSHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOIIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAaThCA K SMOIMOHAIbHBIM
WU3MEHEHUSM U TPOSIBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LENM U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYrux,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIJIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEpPaxX poyib U MecTO (U3MKU B (POPMUPOBAHUHM COBPEMEHHOMU
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
JIeATEeILHOCTH JIFOACH;

YUUTBIBATh TPAHMULBI NPUMEHEHUS H3YYEHHBIX (PU3UUECKUX MOAEeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTc4éra, aOCOJIIOTHO TBEPAOE TEJO, MACANBHBIM Ta3, MOJAEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA AICKTPUUYECKUU 3aps]l IIPU PELICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
paBHOMEpHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUKEHHUE, CBOOOJHOE TMaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUUs, B3auMojaeucTBue Tein, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTEM M TBEPIBIX Tel, U3MEHEHHE oO0bEMa Tesl NpU HarpeBaHUU
(oxJ1aXXI€HUH), TEIUIOBOE paBHOBECUE, UCIIApEHHE, KOHCHCAlUs, IIIaBJIeHHe, KpUCTAIIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMHu COCTOSIHMSI ra3a B H30IpoLeccax, JIEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPs/I0B;



ONMCHIBAaTh MEXaHMUYECKOE JBI)KEHUE, MCIOJB3Ys (hU3MUecKHe BEeIWYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHUE, Macca Teja, CHJIa, UMIYJIbC Tejla, KMHETUYECKas
DHEprusi, MOTCHIMANbHAS JHEPTHs, MEXaHW4ecKas pa0doTa, MeXaHWYecKas MOIIHOCTh; IMpH
ONKMCAHUM TPABUIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, UX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (YOPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHMSI, HCIIOJIb3Ys
¢usznueckue BEIUYMHBI: JaBlIEHUWE Tas3a, TemIepaTypa, CpeAHssi KUHETHYecKas »Heprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATENIS; IPH OMMCAHUH MPABUIBLHO TPAKTOBATh PUINYSCKUIN CMBICI HCIIOIB3YEMbIX BEIIMYUH,
uX O0O0O3HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYMHAM;

ONMCHIBATh M3YUYEHHBIE 2JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3Ys (U3NUECKUE BEIUUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HaIlpsOKEHHOCTh MMOJIS, IOTEHLUHAN, pa3HOCTh ITOTEHUUAIOB;, IpPU ONHCAHUU IPABHIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IWHUIBL;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUIHHAMU,

aHaAU3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
MPUHIMIBE: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruM, 3aKOH COXPAHEHHUSI UMITYJIbCA, IPUHIMI CYNEPHO3ULNNA CUJ, PUHLIUII
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUS
JNEKTPUYECKOTo 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI IEHCTBUS MAIIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3IuyaTh yCIOBHUS X O€30MaCHOTO MCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHHUIO (PU3NYECKUX SBICHUH M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HM3MEPEHUH, Tpu ITOM  (POpPMYyIUPOBATH
npoOiieMy/3ajjady W TUNOTE3y Y4eOHOTO OSKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MpSAMble U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEJIWYMH, MPU ITOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIONIb30BaTh H3BECTHBIE METOJBI OIICHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM, MPU ATOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUpPOBATH pE3yIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BHUJE TAOMUIl U rpadUKOB, 1€7IaTh BBIBOIBI
110 pe3yJIbTaTaM MCCIIEA0BAHNUS;

coOnroaarh mpaBuia O€30HacHOro TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTopHOro 000pyIOBAHHUS;

pemiaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHON (U3MYECKOM MOJENbI0, HCHOIb3Ys
¢duznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OpMYIbl, HEOOXOAMMBIE Ml €€ pelleHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMYMHBI;



pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
paccyXJIeHHii ¢ ONOpOl Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIONIb30BAaTh TIPU  PEIIEHUH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M MpPEACTaBIeHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpMAINK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHATM3UPOBATH MOTy4aeMyto HH(pOpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOSKHBIX YUEHBIX-(DM3HKOB B Pa3BUTHE
HayKH, 00BbACHEHUE TPOIECCOB OKPYXKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS 1O (HU3MKE B IOBCEJHEBHOM JKU3HU IUId
oOecrieyeHns O€30MaCHOCTH MPH 0OpaIeHUH ¢ TPUOOPaMHU U TEXHUUECKUMHU YCTPOWCTBAMHU, IS
COXpPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B IPYIIE C BHITOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJei, MIaHUPOBaTh paboTy
TpyNObl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B
HECTAH/IAPTHBIX CHUTYAlHsX, aJ€KBATHO OIICHWBATH BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.

K xonmy o0yuenus B 11 kjacce nmpeaIMeTHBIE Pe3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTO (Gu3MKu B (POPMHPOBAHUHM COBPEMEHHOI
Hay4YHOU KApTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSTeIbHOCTH JIIOJIEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

YVUUTHIBaTh TPAaHUIBl TPUMEHEHUS H3YyYEHHBIX (PU3UUECKUX MOJeNel: TOYEeUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBIM HMCTOYHUK CBETa, sJepHas MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIpa MPH pelieHn: HU3HUECKUX 3a7ad;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECcChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
AMEKTPOAMHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIHS, JCHCTBHME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PAacIIpOCTPAaHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3aLUS CBETa, JTUCHEPCUs CBETa,
dorornekrpudeckuii 3¢pdekt (pororddekr), CBeToBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/JIa, ECTECTBEHHASI U UCKYCCTBEHHAsl PaJIOAKTUBHOCTH;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (IEKTPUYECKHE, MarHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX Cpell) U 3JIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Yysl (U3MYECKHE BEIUYMHBL: JJIEKTPUUECKUI 3apsia, CHila TOKa, JJIEKTPHUYECKOE
HaNPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moid, cuia Amnepa, cuna JlopeHlla, MHIYKTUBHOCTb
KaTYILIKH, SHEPTUsi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJeH, Mepuoj M YacToTa KojeOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJia TOKa B MPOIECCE TAPMOHHYECKUX SJICKTPOMATHUTHBIX
KonebaHuii, (OKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWW TMPABUIHHO
TPaKTOBaTh (PU3WYECKUI CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHs] M €IUHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETAa, SHEPTUs W
uMIyasCc (OTOHA, IMEPUOJ ToJypacmhana, SHEpPrHs CBsI3W ATOMHBIX Sep, NpU OMHCAHUU
MPaBWJIBHO TPAaKTOBaTh (U3UYECKUN CMBICI HCMOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbL, CBSI3BIBAIOLIUE NAaHHYIO (PU3UYECKYI0O BEIUYMHY C APYTUMU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

AHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YS (U3MUECKHUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MAPAICIBHOTO COEIMHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHIa, 3akoH 3JIEKTPOMAarHUTHOM  HWHIYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHmTeHHa a1 Qorodddexra, 3aKOH COXpPAaHEHUS HHEPIUH, 3aKOH
COXpaHEHMsI HMITYJIbCA, 3aKOH COXpAHEHHs DJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajnOaKTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATEeMAaTHUYECKOE BBIPAXKEHUE U YCIOBHS (TPAHUIIBL,
001acTH) TPUMEHUMOCTH;

OTIpeIeNIATh HAaIpaBJICHWE BEKTOpa MHAYKLUWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OITUCHIBATh N300paKeHHE, CO3aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJHATh JKCIIEPUMEHTHI 10 HWCCIICIOBAHHUIO (PU3NYECKUX SIBICHUH W IPOILIECCOB C
UCIIOJIb30BAaHWEM TPSAMBIX W KOCBEHHBIX H3MEpEHUuH: Tpu d3ToM  (POpMyIupoOBaTh
npoOiemMy/3ajady W TUMOTE3y y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH ONBIT U (JOPMYTUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHsS] (DU3MYECKHX BEIWYMH, TPH ITOM
BbIOMpaTh ONTUMANbHBIN CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEJTHMYUH C UCIOJIB30BAHUEM MIPSIMBIX U3MEPECHHUIA:
IpU I3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTATHl MOJYYCHHON 3aBUCHUMOCTH
busznyecKkux BENWYMH B BHAE Tabmull U TpapuKOB, JAenaThb BBIBOABI IO pe3ylibTaTaM
UCCJIEJIOBAHUS,

coOnronark mpaBuiaa 0O€30macHOro TpyAa MPU TPOBEACHUHM HCCICNOBAHUN B paMKax
y4eOHOTO0 OJKCIEPUMEHTa, YUeOHO-UCCIICOBATENLCKOH ¥ MPOCKTHOW JEATENIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYyAOBAHMUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
dbusnyecKkre 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BHIOMPATh (PUINIECKYIO
MOJIeTb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
IIPOBOAUTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BETHUNHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUYKY
pacCyXICHHIA ¢ OTIOPO Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UUECKHE SIBIICHUS;

UCTIONIb30BaTh TIPU  PEIICHUH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M IpPEACTaBIeHHs y4eOHOU u
HAyYHO-TIOMYJISIPHON HMH(QOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTy4aeMyto HH(pOpMAIIHIO;

OOBSICHSTH IPUHIIUIIBI IEHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andaTrh
yCIIOBUS UX 0€30MaCHOT0 UCIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

IPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUI;

UCIIONIb30BaTh TEOPETHUYECKHE 3HAHHWS 1O (U3UKE B TOBCEJHEBHOM JKU3HU IS
obecrieueHnst 0€30MaCHOCTH MTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpaHEHHUs 3/10POBbs U COOIIOICHHUS HOPM SKOJIOTMYECKOTO MOBECHUS B OKPY>KaIoILel cpene;



paboTaTh B IPYIIE C BHIITOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJe, MIaHUpPOBaTh paboTy
TPYNIIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTyalMsIX, aJ€KBAaTHO OLIEHMBATh BKJaJ Ka)KIOIO M3 YYAaCTHUKOB IPYIIIbI B
pelIeHrne paccMaTpuBaeMoOl MPOOIEMBI.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 10 knace/ Msaxumes I'.51., byxosues b.b., Corckuit H.H. noa
penakmueit [TapdpentreBoit H.A., AkuinonepHoe oomecTBo «M31aTenscTBo
«IIpocseienue»

» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Hapyrun B.M. nion
penaknueii [TapdentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemenue»

» dusuka, 11 kmacc/ I'eaaenmreitn JI.3., bynatosa A.A., Kopaunbes W.H.,
Komkuna A.B., O61iecTBo ¢ orpaHiueHHON 0TBETCTBEHHOCThIO « BTHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbcTBO
«IIpocsemenue»
®dwusuka, 10 xknace/ Kabapauna O.®D., Opnos B.A., OBenuuk J.E. mox
penaknueii [Tuackoro A.A., Kabapauna O.®., AkiimonepHOe 00IIECTBO
«M3parensctBO «IIpocBenienne»

®dusuka, 11 knacc/ Kabapaun O.®., I'nazynos A.T., Opios B.A. nox
penakmueit [Tunckoro A.A., Kabapauna O.d., AKIIMOHEPHOE OOIIECTBO

«3narensctBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA
®dusuka, 10 knace : guaakruaeckuit Mmatepuast/ Mapon A.E., Mapon E.A.,

OO6111eCcTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO «M3marenbcTBo «Jlpodar



®dwusuka, 11 xnacc : nunaktuaeckuii matepuan/ Mapon A E., Mapon E.A.,
OO01IeCcTBO ¢ OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «3marenbcTBo «JIpodar
dusuka, noypounslie pazpadborku,10 kinacc/ Caypos F0.A., AkinonepHoe
obmmectBo «M3aatenbcTBo «lIpocBemenue»

dusuka, noypounslie pazpadbortku,l1 kmacc/ Caypos F0.A., AkinonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenne»

YHuBepcanbHbIe MOypOYHbIe pa3paboTku no gusuke, 11 kmacc / Bonkos B.A.

AxkuuonepHoe obmiectso "M3aarenscTBo "Bako"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://lesson.edu.ru/
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