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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHEero ooumiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIIMU MPENOJaBaHUsl Yy4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  Deneparum,
peanu3yromux OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Copnepxanue NporpaMMbl MO (U3MKE HANpaBlIeHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs 10—11 kmaccoB npu o0yyeHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUTaHUPYEMBIM JIMYHOCTHBIM, MPEIAMETHBIM U METaIlpeAMETHBIM
pe3yabTataM OOy4YEeHMs, a TaKKe YUUTBHIBAET HEOOXOJUMOCTb pealu3alil MEeXIpPeAMETHBIX
cBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YUE€OHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHBIC LIEM M3y4eHUs (U3UKU Ha YPOBHE CpeaHEro oOIIero oOpa3oBaHMs, IUIAHUPYEMbIe
pe3yabTaThl OCBOGHMS Kypca (GU3MKU: JIMYHOCTHBIE, METANpeIMEeTHbIC, NpeAMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

e [UIAHUPYEMBIE PE3YybTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeMETHBIC PE3YNIbTAThI M0 T0/1aM O0YUYEeHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHUs..

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAs B KAUeCTBE Y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpY)KaroLleM MHpeE.
[[IxonbHBIA Kypc (GU3UKH — CHCTEMOOOpa3yIOIMMA Jii €CTeCTBEHHO-HAYYHBIX y4eOHBIX
IPEIMETOB, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
IpUMEHEHHE (U3MUYECKUX 3HAHUN ONpeAessieT XapakTep M pPa3BUTHE PAa3HOOOPA3HBIX
TEXHOJIOTUH B c¢epe SHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gu3MKu BHOCUT OCHOBHOM BKJIaJl B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHue yMeHUN
IPUMEHATh HAyYHBIH METOJ IO3HAHUS NPH BBIIIOJHEHUU MU y4EOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeIHEro 001ero o0pa3oBaHus MOJIOXKEH P HIICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOIMPOCH! KJIACCUYECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3UKH 00beAUHEH BOKPYT
¢usnueckux Teopwil. BeaymumMm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MCloJb30BaHUE T'yMaHUTapHOTO
noreHuana GU3NYeCKol HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nuku npenmnonaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YyYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEpIKaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKHM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM



TEXHUKU ¥ TEXHOJIOTHH, a TaK)Ke 00CyX IeHUs Tpo0IeM pallMoOHAIBHOTO MPHPOIOTIONB30BaHUS H
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKM Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢dusuveckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, I'PaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).

CHCTEeMHO-IETETFHOCTHBIN MOIX0 B Kypce (DU3UKH pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHONW NIEATeFHOCTH o0ydJaromuxcs. s 6a30Boro ypoBHs Kypca
(U3UKKN — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke oObeIWHEHBI B OOLIMI CIUCOK
YUECHHUYECKUX MPAaKTUYeCKUX paboT. BeigencHue B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
NPOBOJIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISETCS YJYacTHUKAaMH 00pa30BaTELHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAaHMPOBAaHMS U OcHaleHus kabunera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PM3UYECKUX BEJIMYMH W TIOCTAHOBKY OIIBITOB IO TPOBEpKE
NIPEIOKEHHBIX THITOTE3.

Bonbioe BHUMaHUE yIenseTcsl peleHHI0 pacu€THBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJETBIO,
MIO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasJena
Kypca, TaK U UHTETPUPYsS 3HAHUS U3 Pa3HBIX pa3aeioB. /i KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM
SBIISIIOTCS 3aJaHusl Ha OOBSCHEHHWE TMPOTEKAaHUS (U3NYECKHX SIBICHHUH U MPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Ui CUTYallMd HpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
oOecrieyeHnI0 y4yeOHOro Tmporecca 0a30BbI ypOBEHb Kypca (DM3MKM Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJHKEH U3y4yaThCs B YCJIOBHUAX MPEAMETHOrO KabuHeTa (PU3MKH WM B
YCIIOBHSIX HHTETPHUPOBAHHOTO KaOWMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO KA. B xabunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYIOBAHNE /TSI BRIMTOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUYECKUX NPAKTUYECKUX pPadOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpaniMOHHOE 00OpynoBaHHe (OPMHUPYETCS B COOTBETCTBUH C MPHHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUMBACT MOCTAHOBKY IEPEYHCIICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUN JJs MCCIEJOBAHUS HU3y4aeMbIX SIBICHUNM U IIPOLIECCOB,
HIMIIUPHYUECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHH.

JlaGopaTopHoe 00opymOBaHHE ISl YYCHHUYECKUX IMPaKTUUECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M oOOecreurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOrO OO0OpYIOBaHMS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPHUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TEISIMHU U3y4YeHUs (PU3HUKH B 00111eM 00pa30BaHHUM SBJISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYCHUIO

NIPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEICTABICHUH O HAaydyHOM MeETOJe TIO3HaHUS U (HOpMHUpPOBAHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM;



dbopMUpOBaHNE HAYYHOTO MUPOBO33PECHUS KaK Pe3y/IbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopMHpoBaHUE YMEHHI OOBSCHSITH SBICHHUS C UCIIOJIb30BaHNEeM (DU3MUECKUX 3HAHUHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHH.

JlocTrkeHUe STHX Ieled 00eCHeurBaeTCsl PEelICHHEM CIEAYIOIUX 3aaad B Ipolecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBbl 3HaHUN 00 OOIMMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYasi MEXaHUKY, MOJIEKYJSPHYIO PU3UKY, dJIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH,

dbopMupoBaHUEe YMEHUN TMPUMEHATh TEOpPETUYECKHEe 3HaHHUS Uil OOBSCHEHUs
busznyeckux SBICHUA B TPUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pELICHUl B
MMOBCEAHEBHOM XU3HU;

OCBOEHHE CIOCOOOB pEHIeHMs] pa3MuYHbIX 3a7ad C SBHO 33JaHHON (QU3NYECKOi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIEJIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

NOHMMaHHE (PU3MYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPELY;

OBJI/ICHUE METOJAaMU CaMOCTOSITENIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

CO3JIaHUE YCJIOBHUH JJISI pa3BUTHUSI YMEHUW MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEeHb) Ha ypOBHE CpEIHEro oOmero odpa3oBaHus
orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hemeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEIIO).

[Ipennaraemselii B mporpamme 1o (Gpu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX paboT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBENCHUS JAaOOpaTOPHBIX paboOT M
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIuXCs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUs OKpyxkarowero mupa. Poib
HKCIIEPUMEHTA M TEOPHH B IIPOIIecCe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MonenvupoBanue GU3HMYECKUX SIBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI M TEOpUH. |'paHULIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpyHIMIT COOTBETCTBUSI.

Ponp um mecto us3uku B (OPMHPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
IIPaKTUYECKOU JEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TaTUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHE. OTHOCHTEIBHOCTh MEXaHWYeCKOoro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienue, CKOpocTh (CpedHsisi CKOpPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUaIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KOOpAuHAT. ClIOKEHUE MepeMENIeHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSMOJHMHEHHOE IBIKeHHue. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U MepEMEIICHUSI MaTEPUAIIbHOM TOYKU OT BPEMEHH.

CBobogHOe majienne. Y CKOpeHHue CBOOOTHOTO TafCHUSI.

KpuBonuneriHoe nBwxeHue. J[BHokeHME MATEpUATIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yactoTa oOpamieHus. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: CIHUJIOMETpP, JBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETA, UIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUSI.

[Tpeobpa3zoBanre ABMKEHU C UCTIOJIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBm>XeHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUSI.

HampaBneHnue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yueHnue HepaBHOMEPHOTO JABUKEHUS C LENIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.
UccnenoBanue  COOTHOWIEHWS ~ MEXAY  OyTSIMH,  NOPOWJECHHBIMHM  TEJIOM  3a

MocJieIoBaTeIbHbIE pPaBHbIE TMPOMEXKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JIBUXKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOW HYIIO.

N3yueHne NBUKEHHUs IAPUKA B BA3KOM JKUIKOCTH.
W3ydenue nBuxeHus Tena, OpomeHHOr0 TOPU3OHTAIBHO.
Tema 2. /lunamuxa

[Tpunun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoTona. HepimanbHble CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa st
MaTepualbHOU TOUYKU. Tpernii 3akoH HbIOTOHA U1 MaTEpUANIBHBIX TOYEK.

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

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

Tpenue. Buapl TpeHust (1okosi, cKoibkeHus, kadenus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus nokos. Koagdurment tpenus. Cuia cCOmpoTUBICHUS
NP ABUKEHUH TeJla B )KUJKOCTU WM Tase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. Ilnedo cuibl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHudyeckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHE: TMOIIIMIHUKYA, JIBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLKH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIbEME U AJCHUH.

CpaBHEHME CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

VYcnosus paBHOBecUs TBEPAOTo Tesia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aBuxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUMX B MPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMauu.

HccenenoBanue yciioBUl paBHOBECHs TBEPIOTO Tela, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

HNmnynsc MatepralibHOM TOYKHU (Te€Ja), CUCTEMbl MaTepUualbHBIX TOUEK. VIMITynbC CHIIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEeHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi 3Hepruss MaTepualbHOW TOYKH. Teopema 00 M3MEHEHHM KHHETHYECKON
SHEPIUH.

[orennmaneHas sueprus. [loreHnuansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MIPYKHUHBI.
[MoTennmansHas 3HEPrHst TeIa BOJIU3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble W HEMOTEHIMAIbHbIE CUJbl. CBsI3b PaOOThl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol



N3ydyeHrne aOCONMIOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHH Tella Ha
IpUMepe PacTSHKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwkenue. Quddys3msa. Xapaktep IBWKEHHS €W B3aUMOJCHCTBUSI YaCTHII
BelecTBa. MoJienu CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BElleCTBA Ha OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosiekyin. KomnuecTBo BelmiecTsa.
[TocrosinHast ABorazpo.

TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UlealbHOTO Tra3a. AOCONIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JBWKEHHMs dactul Tra3a. [llkama temnepatyp KenpBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B UAEaIbHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoOLEcCOB: U30TepMa,
u30x0pa, n3obapa.

TexHUuyeckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYeCKUX COCIUHECHUM.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbita [ITepna.

OnpIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIIIPHOIO B3aUMOEHCTBUS.

Mopaenb, HUTFoCTpUpYIOIIAas IPUPOLY JABJICHHUS ra3a Ha CTEHKU COCyJa.

OMNBITHL, MJUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS UI€aJIbHOTO T'a3a, N30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OnpeneneHnne Macchl BO3/yXa B KIIACCHOM KOMHATe€ Ha OCHOBE HU3MEpEeHHi 00BhEMa
KOMHATBHI, IABJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMmoauHamuueckass cucrtemMa. BHYTpEeHHsS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
croco6bl e€ n3meHeHus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJeaNbHOrO0 ra3a. Buasl Temnonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JTydeHHE. Y IeIbHAs
TEIIOEMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IPH TEIIoNEpeiaye.

[lonarue 06 anmmabatHOoM mpouecce. I[lepBbiil 3akoH TepMmoauHamMuku. [lpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmonnHaMuki. HeoOpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

Tennoble MamuHbl. [IpuHIMIBL 1eficTBUS TemToBbIX MaiuH. [IpeobpazoBanus sHEpTUn B
TeruoBbIX MamuHax. Koadduuuent nosnesnoro neiictBust teroBoid mammuubl. Lukin Kapuo u
ero Kod(hPUIMEeHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOJMIBHUK, KOHIUIIMOHED.



Jlemoncmpayuu

W3MmeneHne BHYTpEHHEW SHEPrHM Teia IMPH COBEPUICHUHM palbOThI: BBUIET NMPOOKU U3
OYTBUIKH TOJl JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéMm
TpeHus (BUICOAEMOHCTPAITNSA).

M3MeHeHne BHYTpEeHHEH dHeprun (TeMIieparypsl) Tejaa Ipy Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATEIsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBannie u koHjeHcanus. Mcmapenune U kureHue. AOcCOmOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HaceleHHslil nap. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBHCHMOCTb TEMIIEPATYPhl KUIICHHS OT aBJICHMS.

Tsépnoe Teno. Kpucrannnueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramiel. CoBpeMeHHble Marepuanbl. IlnaBnenue m Kpucramimzauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUTOBOTO OaslaHca.

TexHuueckue ycTpolcTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU IIOJIYYEHHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM J1aBICHUM.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoamHaMuKka

Tema 1. Inexkmpocmamuka

ONeKTpu3anus TeJl. OJIEKTpUYECKUH 3apsa. JlBa Buaa SIEKTPUYECKUX 3apsIOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MOJTYTIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

BszaumoneiictBue 3apspoB.  3akoH  Kynona. TodeuHbll  2neKTpUuYecKHd — 3apsn.
Onexrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro nois. [lpuHuun cynepro3unuun
3JEKTPUYECKUX NoJIeH. JINHNM HanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mois. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOAHMKY M INUANEKTPUKH B 3JIEKTPOCTATUUECKOM MoJ€. [{u3nekTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4eckne ycTpoiCTBa M MPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPOCKOMN, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE SJIEKTPONPUOOPOB, KOHICHCATOP, KOMHWPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUUYECKOE IT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DINeKTpocTaTUYeCKas 3alluTa.

JIMPNeKTpUKH B 3JIEKTPOCTATHUECKOM I10JIE.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOMAAW IUIACTHH,
pacCTOSTHUSA MEXKY HUMH U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUUYECKUI TOK. Y CIOBUS CYLIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTPUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHoOE, NapajieNbHOE, CMEIAHHOE COCIMHEHHE IPOBOHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCT 3IEKTPUIECKOTO TOKA.

DIEKTPOABMKYILAsA CUJIA U BHYTPEHHEE COIPOTHUBIICHHE UCTOYHHKA TOKA. 3aKOH Oma Ju1s
NIOJTHOM (3aMKHYTOH) 3sieKTprueckoi nenu. KopoTrkoe 3amMbIkaHueE.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBomauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOTYIPOBOIHHKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PAcCTBOpaxX M pacIjiaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIccoManus. IIEKTPOIU3.

DneKTpuuecKkuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MomHus.
[Lmazma.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTpOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA TUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HapsHKEHMS.

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

CMenraHHOoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsamoe m3MepeHue 3IEKTPOJBHKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHWE TajdbBAaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

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



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBA3U

Wzyuenune kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce ocCymIecTBISETCS C y4&€TOM
COJIEp)KaTENNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsaimus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAyYHOTO ITO3HAHMS:
SIBJICHUE, HAy4yHBbId (akT, TuUmore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
9KCIIEPUMEHT, MOJIETIUPOBAaHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelIeHWE CHCTEMbl ypaBHEHWH, JHMHEWHas QyHKIUA, Tmapadoda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOCKIMH Ha OCH
KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUCCKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeJ, KUAKOCTEW U Ta30B, 3JEKTPUUYECKHE
CBOWCTBA METAIJIOB, JICKTPOJIUTHYECKAS IUCCOLUAIIMS, TaJIbBAHHUKA.

l'eoepaghus: BnaxxHOCTH BO3lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE IBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET M JIpyrue), JBUTATENIb BHYTPEHHEIO CropaHus, mapoBass TypOuHa, OBITOBOU
XOJIOUIIBHUK, KOHAUIIMOHED, TEXHOJIOTUHU TOJIYYEHUSI COBPEMEHHBIX MaTepHajoB, B TOM YHCIeE
HAaHOMATEepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEp, dJIEKTpOHArpeBaTeslbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNepno3uliui MarHUTHBIX MOJed. JIMHUM MarHUTHOM
uHayknud. KapTrHa mTuHui MarHUTHOM MHTYKLIUH T1O0JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie mTpoBOJHUKA ¢ TOKOM. KapThHa NMHMI MHAYKIMKA MarHUTHOTO TOJIA
JUIMHHOTO TPSIMOTO MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMmoielicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb U HampaBieHHE. J[BU)KEHUE 3apsyKEHHOM 4YacTHULbI B
OJIHOPOJTHOM MarHuTHOM mojie. PabGora cumsl JIopenma.

SIBieHnEe HIEKTPOMArHUTHOM WHAYKUUHM. [lOTOK BekTOpa MarHUTHOW HMHAYKIUH.
DIEKTPOABMKYILASA CUJIAa MHIYKIUU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABMKYIIAs CUJa WHIAYKIUU B TMPOBOJHUKE,
JBUKYIIEMCS IIOCTYNATeIbHO B OTHOPOJHOM MarHUTHOM II0JI€.

ITpaBuio Jlenua.

NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAs CHUJIa CAMOUHTYKLIUH.



DHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJeE.

TexHuuyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: TMOCTOSIHHbIE MAarHHThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHIYKIMU MarHUTHOTO TIOJISL.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIIWH.

ITpaBuio Jlenua.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHnrne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

UccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBiIeHUS SIEKTPOMArHUTHON MHTYKIIUH.

Pa3nes 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUSA

Konebarenbnast cucrtema. CBOOOMHBIE MeXaHWYEeCKHWe KoyiebaHusa. [apMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryga W ¢asza kosnebanwit. [Ipy>KWHHBIA MasTHUK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.

KoneGatenbubiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHUS B HI€aIbHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMHU M 3JIEKTPOMArHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs HEPTUU B HJICAUILHOM KOJEOaTEIIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaromMx KojieOaHUAX. BbIHYXIeHHbIE MeXaHUYeCKHUe KoJeOaHuUs.
Pe3onanc. BeiHyXI€eHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHYyCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAIPSYKEHUS.

Tpancdopmarop. I[lpomsBoacTBo, mepemgadya W MOTPEOICHUE BICKTPUUCCKON IHEPTHUU.
OKOJIOTMYECKUE PHUCKH NPU MPOU3BOACTBE dJeKTpodHepruu. KynbTypa uCnosb30BaHusA
AJIEKTPO3HEPTUU B IOBCEHEBHOM JKU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JIJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanune napameTpoB KojeOaTeNbHONW cUCTEMBI (TIPYKUHHBIN WIIM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronux KojieOaHu.

HccnenoBanune CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Ha6mronenue pe3onanca.



CB0OOHBIC PJIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumnorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHWsT OT  BPEMEHM) IS
DIIEKTPOMATHUTHBIX KOJICOAHHA.

Pe3onaHc mpu mociaeaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHIAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TUHUU 3JEKTPOINEepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJia MaJIbIX KoJieOaHUH Tpy3a HA HUTHU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMEeHHOro TOKa B ILENUM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOHJEHCATOpa, KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpOMAZHUMHbBIE 60TIHbL

MexaHudeckue BOJHBI, YCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHUs
U januHa BonHBL [lomepeunble W mponaosibHbIe BONHBL MHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaX€HHe, IMpelloMIIeHue, moispuzanus, audpakmus, uaTepdepenuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxkana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTpOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUNBI paIuOCBsI3U U TeNEeBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PajHuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHUE TONIEPEUHBIX U MPOAOIbHBIX BOJH.

Kone6uomeecs Teno kKak HCTOYHHK 3BYKA.

HaGmronenue oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHmu u UG pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOI pe30HAHC.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMUTYIOM M YacTOTOH
Kosie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaK€HUE, IPEIOMIICHHUE,
noJsipu3anus, Audpakius, THTepdepeHIns.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJTHOPOIHOM Cpene.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MpPENOMIICHHS CBeTa. AOCONIOTHBIM TMOKa3aTenb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOrO BHYTPEHHErO
OTPaKEHUS.

Hucniepcus cBera. ClnoxxHbIH cocTa 6eroro csera. LIBer.



ColOuparonue W paccewBarolIue JIUH3BL. ToHKas nuH3a. DOKyCHOE paccTosHuE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuilt B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBaEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBass onrtuka. WuTepdepenmus cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HaOMIOIEGHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHUYECKHME YCTPOWCTBA U MPaKTUYECKOE MPUMEHEHHE: OYKH, JIyma, Qoroarmmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIHMOHHAS
pemETKA, TTOISPOU/I.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpaKeHHEe W MpesiomyieHue cBeta. OnrTuyeckue
IPUOOPHI.

[TonHoe BHYTpeHHEe oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopnenn MUKpOCKOIIa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TosnydyeHue cnexTpa ¢ HOMOLIbIO IPU3MBI.

[Toryyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienHAJbLHOM TEOPHH OTHOCHTEIbHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHMYECKOM MexaHuKH. [locTynaTel cnenualibHON Teopuu
OTHOCHUTEJIBHOCTH: WHBAapPUAHTHOCTh MOXYJSI CKOPOCTHM CB€Ta B BaKyyMe, IPUHIHII
OTHOCUTENIbHOCTH DUHILTEHHA.
OTHOCHUTENBLHOCTD OIHOBPCMCHHOCTH. 3aMe,Z[.H€HI/I€ BPEMCHU U COKPAILICHUC OJINHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonbl. ®opmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
¢orona.
OtkpeiTe u uccinegoBanue ¢orodpdekra. Ombiter A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gorodddexra.
Jasneaune cBera. OnbitTel [1. H. JIeOGenena.
XUMHYECKOE ICMCTBHUE CBETA.



TexHuueckue YCTpONCTBA M MpPaKTHUYECKOE MpUMEHEeHHue: (OoTOodJIeMEHT, (HOTONATUUK,
COJIHEeYHast 6aTapest, CBETOIHO/.

Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseronuos.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -uactui. [ImanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u norsomenue (GOTOHOB MPU MEPEXoe aroma ¢
OJIHOTO YypOBHS »HepruM Ha napyrod. Buasl cnektpoB. CrekTp ypoBHEH 53HEpruud aroma
BOZOpPOJA.

BosHoBbI€ cBoiicTBa yacTull. Bonuel ge bpoitnsa. KopnyckynspHO-BOIHOBOW Tyaau3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHaJIN3
(crieKTpoCKoOM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpezenenne JIMHBI BOJHBI Jlazepa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JOKa3bIBAIOIIINE CJIO)KHOCTh CTPOEHHs  djpa. OTtkppbiTHE
paauoakTuBHOCTH. OTBITEI Pe3epdopaa mo onpeneneHnio cocTaBa paguoaKTUBHOTO U3TyYSHUS.
CgoiicTBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas monens sigpa [eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uucio siapa. M30Tomnsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMma-usnydeHue. 3akoH
PaAMOaKTUBHOIO pacnaja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [{edekT maccer sapa.

Snepublie peakuuu. JleneHue u CUHTES AIEp.

SAnepubiii peaktop. Tepmosnepubiii cuHTe3. IIpobmembl M TNEpCHEKTUBBI  SAEPHOM
DHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI AEPHON SHEPTEeTUKH.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHUII.

dyHnaMeHTaIbHbIE B3auMoelicTBus. EquHcTBO hrsnueckoit KapTUHBI MUpA.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: JO3UMETpP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€T4rK HOHU3HUPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB dacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAYCHUE
ACTPOHOMHUH.

Bun 3B€3anoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, NX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Connine. ConHeuHas akTUBHOCTh. Mcrounmk sHeprun ConHI@ W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHIEKTpajbHBIH KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM MOCHEA0BATeIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABIEHUS O
MIPOUCXO0KIAECHUH U 3BOIoIMH COJIHIIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u nprxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPAX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PennMkTOBOE H3ITyYEHUE.

MacmtaOHas cTpykrypa Beenennoit. Metaranaktuka.

Hepemménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoienust HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHHMA
JUTSL OTIPEJICIICHUS] TIOJIOKEHUSI HEOECHBIX 00OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus u ipKue 3BE3/bI.

Hab6mronenus B Teneckon JIynsl, muraner, Maeunoro [lyru.

O0o0mariee NOBTOPeHUE

Ponp ¢u3mku m acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUYECKOW, COLMATBHOU U
ITHYECKON cdepax [esATEIbHOCTH 4YeNOBEKa, POJIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON HAay4YHOM KapTHHE MHUpa, pOJb (¢u3NUecKo Teopun B (GHOPMHPOBAHUU
MPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MIPEICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢uzukm 0a30BOro ypoBHs B 11 Kimacce oCymecTBIseTCs € y4ETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€l C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemuvie nowsimusi, CBSI3aHHBbIE C W3YyYEHHEM METOJIOB HAYyYHOI'O IO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsl, HAOIIOJICHHE,
SKCHEPUMEHT, MOJAECIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEIEICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: >MeKTpUUECKUE SBICHUS B XKUBOW MPHUPOJAE, KOJeOATeNbHBIC IBIKEHUS B
JKUBOU IIPUPOJE, ONTHUYECKHUE SIBICHUS B JKUBOW IIPUPOAC, ACUCTBUE paJvallid HA >KUBBIC
OpTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX TeT,
MeXaHU3MbI 00pPa30BaHUs KPUCTATUIMYECKON PEHIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyH, (oTochEéMKa 3eMHOI
MIOBEPXHOCTHU, IPEACKAZAHNE 3EMIIETPSICEHUM.



Texnonozcusn: NTUHUM DIIEKTPOIIEpPENady, TEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpUEMHHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi 6aTapesl.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpeamera «®du3nka» Ha YpPOBHE CpEIHEr0 OOIIEro 0oOpa3oBaHUS
(0a30BBII  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» IJOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIlui, TMO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3allii OCHOBHBIX
HATPaBIICHU BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 0OIIECTBa;

NPUHITHE TPATUIIMOHHBIX OOIICYETIOBEYSCKUX T'YMaHUCTHYECKHX M JEMOKPAaTUYECKUX
IICHHOCTCIH;

TOTOBHOCTb BECTH COBMECTHYIO NIE€ATEIbHOCTh B HMHTEpEcax TIpa)kIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCHICKUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATE€ILHOCTH yUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

4) 3cTeTHYECKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
bu3HIEeCcKOil HayKe;

5) TpynoBOro BocnuTaHMs:

UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHOW IEeATENbHOCTH, B TOM YHCIIEe
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oymyrien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TIJI00AIIbHOTO XapakKTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBUI B OKPY’)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJI€ YCTONYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHHe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKOM HAIpaBIEHHOCTH HAa OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (PU3UKeE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

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

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENILHO (POPMYIMPOBATh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeAeNATh LEeNH NeATeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

paspabarbIBaTh IUJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEACTBUN JeSTENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPAa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

BJIa/IeTh HAyYHOW TEPMHHOJIOTMEW, KIIOYEBBIMU MOHSTUSAMH W METOAaMH (pU3MdecKon
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOEKTHON AEATETHhHOCTH B 00IacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPEIleHus 3aaa4
buznyecKoro coaepxaHus, IPUMEHEHHUIO Pa3IMYHBIX METOA0B MTO3HAHUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTU MO TOJYyYSHUIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHUI0 M TMPUMEHECHUIO B PA3jMYHBIX YYEOHBIX CUTyalHMsiX, B TOM 4YHUCIE TIpHU
CO3JIJaHWHU YU4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh
TUINOTE3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aQHAIM3UPOBATh TOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (PopMynIHpOBaTH COOCTBEHHBIC 3a7aud B 0OPa30BATENBHOW JEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAESITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJICH, TPEJJIaraTh OPUTHHAIBHBIC MIOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIIHNE albTePHATUBHBIEC PEILICHUS.



Pabora ¢ undopmanmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(oOpMaruu (GU3NYECKOTO COACpKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITENIbHO OCYLIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alHI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (GOPM IPEICTaBICHNUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMAIHY;

UCITIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMUKH, TEXHUKN 0€301TaCHOCTH, TUTHEHBI, PECypcOCOepEKEHHS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAaHUS B pa3NUYHBIX (opMmaTtax ¢ y4ETom
Ha3HaueHUs MHPOPMALMU U LEJNEeBOM ayIuTOpuH, BBIOMpas ONTUMAIbHYIO (GopMy
IPE/ICTaBICHNS M BU3YATH3aLUH.

KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKK U BO BHE-YPOUHOU JIEATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

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

MOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON M UHIUBUIYaTbHOU PaOOTHI;

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

MPUHUMATh LEJIHM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, pPACHPENENSTh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 y4aCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE NPOEKTHI, OLEHUBATH UAEU C IMO3UMLHUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYLIECTBIIAATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPYECTBO ¥ BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHble YHHUBepPcaJbHbIE YUeOHbIE 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYIIIECTBISATh IMO3HABATENBHYIO NESATEIBHOCTh B 001MacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAueCTBEHHBIX 3a/ady, IJIaH
BBIMIOJTHEHUS] TMPAKTUYeCKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OIBIT;
croco0CTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIMU B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.
CaMOKOHTPO.Ib, IMOLUMOHAJIBHBII HHTEJJIEKT:



JaBaTh OLEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTHUBHI B JESATEIbHOCTH, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICJIUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHU 171l OLIEHKH CUTYallld, BEIOOpa BEPHOIO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YNIbTATOB ICATEIbHOCTH;

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

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

IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKU.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS ITPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero olImiero oopa3oBaHus y OOYyYarONIUXCSI COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEIJJIEKT, MpeArnoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIIMOHATIBHOU C(hepbl, ObITh YBEPCHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh AaJalTUPOBAThCA K SMOIMOHAIbHBIM
WU3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

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

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE ApPYTuX,
YYUTBIBATh €TI0 IIPU OCYILIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

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

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPaxX poyib U MecTO (U3MKU B (POPMUPOBAHUHM COBPEMEHHOMN
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH

YYUTHIBATh TPAHULIBI TPUMEHEHUS HW3YYEHHBIX (PHU3UUECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTc4éra, aOCOJIOTHO TBEPLOE TEJO, MACAIbHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUYCYHBIA DICKTPUYECKUHU 3apsal IPH PEIICHUU
busznyeckux 3a1ay;

pacnio3HaBaTh (hpu3MUYecKHe SBICHHUS (TPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUU CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPSMOJMHEHHOE [BUKEHHE, CBOOOAHOE MaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpUUs, B3auMojaeucTBue Tein, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oxJ1aXXI€HUH), TEIUIOBOE paBHOBECUE, UCIIAPEHHE, KOHACHC AU, IIIaBJIeHHEe, KpUCTAIIN3aL1s,
KHIICHUE, BIAKHOCTh BO3/lyXa, IOBBIIICHHE NABJICHHs ra3a IIPH €ro HAarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMHd COCTOSIHMSI ra3a B H30IpoLeccax, JIEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXAHMUYECKOE JBI)KEHUE, UCIOJB3Ys (hU3MUeckue BEeIWYMHBI: KOOpJIWHATa,
yTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, UMIYJIbC Tela, KMHETHYECKas
SHEPrus, MOTEHIMAaJbHAs SHEPTrHs, MeXaHudeckas paboTa, MeXaHW4ecKas MOIIHOCTh; MpH
ONKMCAHUM TPABUJIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHMSI, HCIIOJIB3Ys
¢usznueckue BEIMYMHBI: JaBIIEHUWE Tas3a, TemIepaTypa, CpeAHssi KUHEeTHYecKas JHeprus
XAa0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO IEHCTBHS TEIJIOBOTO
JBUTATEIS; IPH OMMCAHUH MPABUILHO TPAKTOBATh PUINUECKUIN CMBICIT HCIIOIB3YEMbIX BEIIMYHUH,
uX O00O3HAYEHUS M EIUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME JaHHYIO (U3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYMHAM;

ONMCHIBATh U3YUYEHHBIE 2JEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3Ys (PU3NUECKUE BEIMUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HaIpsOKEHHOCTh MMOJIS, IOTEHLUHAN, pa3HOCTh ITOTEHUUAIOB; IpPU OMNHCAHUU IPABHIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IWHUIBL;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETHIHHAMU,

aHaM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
NPUHIMIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruH, 3aKOH COXPAHEHHUSI UMITYJIbCA, IPUHLNI CYNEPHO3ULIUNA CUJ, PUHLIUII
paBHONpPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHUS
JMEKTPUYECKOT0 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUTIBI IEHCTBUS MAIIIMH, TPUOOPOB U TEXHHYECKUX YCTPOUCTB;
pa3nuy4aTh yCIOBUS X O€30MMaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHUIO (PU3NYECKUX SBIEHUN M IPOLIECCOB C
UCIIONIb30BAHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, Tpu ITOM  (POpPMYyIUPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MpSAMbIe U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKHX BEJIWYUH, MPU ITOM
BBIOMPATh ONTHUMAJIBHBIA CIIOCOO H3MEPEHHsT M MCIOJb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
OpSIMBIX U3MEPEHHM, MPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUPOBATH pE3yIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYUH B BHUJE TAOMUI[ U rpadUKOB, 1€7aTh BHIBOIBI
110 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEpUMEHTa, Y4eOHO-UCCIENOBATEIbCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTopHOro 000pyIOBAHNUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HUCHOIb3Ys
¢duznyeckue 3aKOHbI ¥ MPUHIIMUIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OpPMYJbl, HEOOXOAMMBIE Al €€ pEelleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOyYEHHOTO 3HAUeHUS (PU3HUUECKON BEITMYMHBI;



pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
paccyXJIeHHii ¢ ONTOpo Ha W3Y4YEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS;

UCIIONIb30BAaTh TIPU  PEIIEHWH Y4eOHBIX 3aJa4 COBPEMEHHbIE HMH(OPMAIIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUU M IPEACTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpMAINK, MOJYYEHHON M3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH TOTydaeMyto HH(pOpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX MU 3apyOSKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00bACHEHUE IPOIECCOB OKPYKAIOUIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOpPETHUYECKHE 3HAaHMS 10 (U3MKE B IOBCEJHEBHOM JKU3HU JUId
oOecrieyeHns O€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHHS 3]I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B IPYIIE C BHIIIOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJei, MIaHUPOBaTh paboTy
TPYNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH U IUIAHUPOBATh JEATEIBHOCTH B
HECTAH/IAPTHBIX CUTYAlHsIX, aJ€KBATHO OICHWBATH BKJIAJ KAXKIOTO W3 YYaCTHHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.

K xonmy odyuenus B 11 kjacce nmpeaMeTHBIE Pe3ysIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

JNEMOHCTPHUPOBATh HA TMPUMEpax poyib U MecTO (GU3MKu B (POPMHPOBAHUHM COBPEMEHHOM
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
JESTEIbHOCTH JIIOJIEH, IeJIOCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAHUIBl TPUMEHEHHS M3YyYEHHBIX (PU3UUECKUX MOJeNel: TOYEeUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBIM HMCTOYHUK CBETa, sJIepHAas MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIpa MPH pelieHn: (U3HMIECKUX 3a7ad;

pacrio3HaBaTh (U3UYECKUE SIBIEHUS (MPOIECcChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIHS, JCHCTBME MArHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs ¥ BOJIHBI, IPSAMOJIMHEWHOE PAaCIIPOCTPAaHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TOISIpU3alUsg CBETa, JTUCHEpCUsi CBETa,
dorornekrpudeckuit 3¢pdekt (pororddekr), CBeToBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BelIECTBA (IEKTPUYECKHE, MarHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX Cpell) U 3JIEKTPOMATHUTHBIC SIBICHHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: DJIEKTPHUUECKUM 3apsia, CHila TOKa, JJIEKTPHUYECKOE
HaIpPsDKEHUE, JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moisd, cuia Ammnepa, cuna JlopeHia, MHIYKTUBHOCTD
KaTYILIKH, SHEPrusi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJeH, MepuoJ M YacToTa KojeOaHuil B
KOJIe0aTeIbHOM KOHTYpE, 3aps U CHUJia TOKa B MPOIECCe TAPMOHHYECKUX SJICKTPOMATHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKAas CHJIa JIMH3BI, MPH OMHCAHWUU IMPABUIHHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYEHHs] M €IUHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MYECKYIO BETUUUHY C IPYTMMH BETUYMHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETA, SHEPTUs U
UMIyasCc (OTOHA, MEpPUOJ TMoJypacmana, SHEpPrHs CBsI3W ATOMHBIX SAep, NpU OMHCAHUU
MPAaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCMOJIb3YEMbIX BEIMYMH, MX OOO3HAYEHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIBL, CBS3BIBAIOLIUE JAHHYIO (DU3UYECKYI0O BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

AHATM3UPOBATh (U3WYECKUE TIPOIECCHl M SIBICHUS, UCIONB3YS (U3MUECKHUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MMAPAICIBHOTO COEIMHEHUs
MPOBOAHUKOB, 3akoH Jkoyms—JIeHa, 3akoH 3JIEKTPOMAarHUTHOM HWHIYKIWH, 3aKOH
IPSIMOJIMHEHHOTO PacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHmTeHHa a1 Qorodddexra, 3aKOH COXpPaHEHUS DHHEPIUHU, 3aKOH
COXpaHEHMsI HMITYJIbCA, 3aKOH COXpaHEHHs DSJEKTPHUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajnOaKTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATeMAaTHUYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIBL,
001aCTH) TPUMEHUMOCTH;

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

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

BBITIOJHATh JKCIIEPUMEHTHI 10 HWCCIICOBAHHUIO (U3NYECKUX SBICHUH M IPOILIECCOB C
UCIIOJIb30BAaHWEM TPSAMBIX W KOCBEHHBIX H3MEpEHuiH: Tpu d3ToM  (GOpMyIupoBaTh
npobiemMy/3ajady W TUMOTE3y y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT M (POPMYTUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs] (DU3MYECKHX BEIWYUH, TPH ITOM
BbIOMpATh ONTUMANbHBIN CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCIOJIB30BAHUEM MIPSIMBIX N3MEPECHHUIA:
IpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTATHl MOJYYCHHON 3aBUCHUMOCTH
busznyecKkux BENWYMH B BHAE TaOmull W TpapuKoB, JAeiaThb BBIBOABI IO pe3ylibTaTaM
UCCJIEJIOBAHUS,

coOnrofarh mpaBuiaa 0€30MacHOr0 TpyAa MPU TPOBEACHUHM HCCICIOBAHUN B paMKax
y4e0HOTO0 OJKCIEPUMEHTa, Y4eOHO-UCCIICTOBATENILCKOH ¥ TMPOCKTHOW JEATENIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYyAOBAHMUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHONM (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
dusznyecKkre 3aKOHBI ¥ MIPUHIIUIB], HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BHIOMPATh (PUINIECKYIO
MOJIeb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE M €€ pEIICHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JOTMYECKH HEMPOTHBOPEUUBYIO IIETIOUYKY
pacCyXICHHIA ¢ OIOPON Ha M3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PH3UUECKHE SIBIICHUS;

UCIIONIb30BAaTh TIPU  PEIIEHWH Y4YeOHBIX 3aJa4 COBPEMEHHBIE HMH(OPMAIIMOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU U MpPEACTaBIeHHs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTydaeMyto HH(pOpMAIIHIO;

OOBSCHSTH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andaTrh
yCIIOBUS UX 0€30MaCHOT0 UCIIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

NPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHHUS 1O (U3UKE B IOBCEJHEBHOW JKU3HU IS
obecrieueHnst 0€30MaCHOCTH MTPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpaHEHHUS 3I0POBbs U COOIIOACHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIoIEel cpene;



paboTaTh B IPYIIE C BHIIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJei, MIaHUpPOBaTh paboTy
TPYNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM W IJIAaHUPOBATh JEATENbHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJ€KBAaTHO OLIEHMBATh BKJaJ Ka)KIOrO M3 YYAaCTHUKOB IPYIIIBI B
pelIeHrne paccMaTpuBaeMoO MPOOIEMBI.
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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