HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTelbHOW MporpamMmsbl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke c ydérom denepaqbHOM padoyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojiaBanusi yuyeoHoro mnpeamera «Puznka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccurickon denepanun, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE POTPAMMBI.

Copnepxanue mnporpamMmbl 1O (U3MKE HampasieHO Ha (OpPMHpPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHuH ux (u3nuke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-IESATEIBHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W MeETalpeAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXe YUYUTHIBAET HEOOXOAMMOCTb peallh3alluu MEXIPEIMETHBIX
CBs3ell (PU3BMKM C €CTeCTBEHHO-HAyYHBIMM YYE€OHBIMU TpenMeramu. B Hei
OTIPEJICIISIIOTCS. OCHOBHBIC LIETH M3y4eHHs (DU3UMKU Ha YpPOBHE CPEAHEro OOIIEro
o0pa30BaHus, IJIAHUPYEMbIE PE3yNbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, peAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o ¢pu3HKe BKIIOYAET:

e [UJAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (pU3MKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAaThI IO TOJaM O0yUYeHMUs,;

e coziepkaHue yueObHoro npeamera «dusmnkay mo rogaMm o0yyeHUs.

dusnka Kak Hayka O HambOojee OOIMMX 3aKOHAaX MPHUPOJIbI, BBICTyHas B
Ka4yecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY
3HaHUHN 00 okpyxaromeM Mupe. [IIkonpHbINH Kype GU3UKH — CHCTEMOOOPa3 YoMt
11 €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JIe)KaT B OCHOBE IIPOIECCOB U SBJICHUM, H3yYyaeMbIX XHMHEH, OMoOJIOTHEH,
bu3mueckoii reorpadueid u actpoHomuel. Mcmosip3oBaHME W aKTHBHOE
npuMeHeHue (U3NYECKUX 3HAHUM  OmpenesisieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HSHEPreTHKH, TPAaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJY4YEHHUs] HOBBIX MAaTE€pHaIOB C 3aJaHHbIMH CBOMCTBAMU M JPYIHX.
W3yuyeHue (QU3MKM BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa oOydaromuxcs, B (OpMHpOBaHHE YMEHHH MPUMEHSIThH
HAy4YHBII METO]I TO3HAHUS MPU BBIIIOJHEHUH UMH YYE€OHBIX UCCIIEI0BaHUN.

B ocHOBYy Kkypca ¢usmku s ypOBHS CpeaHEro oO0mmero oOpa3oBaHHS
MOJIOXKEH pAX WAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK MPHUHLMIIBI €ro
MIOCTPOEHHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEpHIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3leioB (M3HMKH, BKIIOYAET KaK
BOIIPOCHI KIACCUYECKOM, TaK U1 COBPEMEHHON (DU3UKH.

Hoesn cenmepanuzayuu. B COOTBETCTBUM C HEH MaTepuan Kypca (GU3HKH
o0ObeMHEH BOKpYr (u3nmueckux Teopuid. Begymum B Kypce sBIsSeTcs
(dbopMHUpOBaHUE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuszanus mpeArnosiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO TMOTEeHIMaNa (HU3MUECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pasBUTHEM OOImIecTBa, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH M SKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosaraer
3HAKOMCTBO C ITUPOKHM KPYTOM TEXHUYCCKHUX W TEXHOJIOTHUECKHUX TPUIIOKCHHM
M3yYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »skonocuzayuu peanusyercs TMOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICP)KaHUs, TMOCBSIIEHHBIX JKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHHKH M TEXHOJIOTHH, a TaKkKe OOCYKICHHS
npo0JIeM pallioHaTBFHOTO TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30ITacCHOCTH.

Crep:KHEBBIMH 3JI€MEHTaMU Kypca (U3MKM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISOTCS (pusmyeckue teopuu (HopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIN (PYyHIaMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPUH, JJIS OINHUCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUUA U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3MKU peann3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid SKCIEPUMEHTAIBHOU AESITEIIBHOCTH O00Yy4YaloIIuXCsl.
Jlns  Ga3zoBoro ypoBHS Kypca (PU3MKHM — 23TO HCHOJBb30BAHUE  CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M J1abOpaTOpHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OONIWK CIHCOK YYCHHUYECKUX
MpakTU4YecKux padoT. BriaeneHne B yka3zaHHOM mepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJII KOHTPOJS H  OICHKH, OCYIIECTBISCTCS YYaCTHHKAMU
00pa30BaTeIbHOrO Ipoliecca HCXOAs M3 OCOOCHHOCTEH IUIAaHMPOBAHUS H
ocHamieHus kabwHera (Qusuku. Ilpm dToM oOecmedymBaeTCs  OBIAJICHUE
OOy4JaromMMHCS yYMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYWH M TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIIIOKEHHBIX TUTIOTES.

bonpimoe BHUMaHWE yAENSETCS PEIICHHIO PACYETHBIX M KA4YeCTBEHHBIX
3amau. [Ipu 3TOM M pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3a/add C SIBHO
3aJIaHHON (YU3UIECKOU MOJIEITBIO, TTO3BOJISIOIINE PUMEHSTh N3yYCHHBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK M HHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesnoB. /{7 KaueCTBEHHBIX 3a/ad MPHOPUTETOM SIBJISIFOTCS 3aJIaHUs HA
OoOBsSICHEHHE TPOTEeKaHUS (U3MUECKUX SIBJICHHA W TIPOIECCOB B OKPYKAOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecnedeHut0 y4eOHoro mpoiiecca 0a30BbIi YpOBEHb Kypca
bU3UKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCIOBHUSX HMHTEIPHPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKIa. B kaOuHeTe (QU3MKK TOKHO OBITH
HeoOxoauMoe J1abopaTopHOe OOOpYy/IOBaHUE JJisi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT M JAEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpanimoHHOe 00opyaoBaHue (GOpMHUpPYETCST B COOTBETCTBUU C
NPUHIIMIIOM MUHUMAJIBHOW JOCTaTOYHOCTH H  O0ECIeYHMBaeT IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMme 10 (U3UKE KIIOYEBBIX JACMOHCTpAIUN IS
UCCIICIOBAHUS  M3Y4YaeMbIX  SBJICHUH W  TIPOIECCOB, OMIMPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHYCCKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE HJisi YYEHUYECKUX TMPAKTHUYECKUX pPaboT
dopMupyercst B BUe TeMaTHYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TeMaTHYeCKue KOMIUIEKTHI
71a60paTOPHOTO 00OPYNOBAaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE IU(DPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LIETIAMHU U3y4YeHUs PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS :

e popMupoOBaHME WHTEpeca M CTPEeMJICHUS OOYy4YaIOIUXCSd K HAy4YHOMY
U3YYCHHUIO TPHUPOJbI, PAa3BUTUE HMX HHTEIUICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (HOPMHUpPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

e hopMupOBaHKE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yJbTaTa U3yYCHHs] OCHOB
CTpOEHUS MaTepuu M QyHIAMEHTAJIBHBIX 3aKOHOB (DPU3HKHU;

e popMupoBaHre yMEHHI OOBSICHATH SBICHUS C  HCIOJH30BAaHUEM
bu3HUeCKUX 3HAHUIN ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMupoBaHHE TpPENCTABICHUNW O pPOMU (PUIUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJOTHH.

JlocTkeHnne ITUX IeJell 00ecreuynBaeTCs perIeHNeM CICIYIOMNX 3a/1a4 B

MpoIecce u3yueHus Kypca (U3MKU Ha YpPOBHE CPETHETO 00IIIero 00pa3oBaHMS:



o IPUOOPETEHNE CUCTEMBI 3HAHUIM 00 OOIIMX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXAHHUKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPO(U3UKY;

e popMuUpPOBaHME YMEHHMA TNPUMEHATh TEOPETHYECKUE 3HAHUA IS
o0ObsicHEHUs (U3MYECKUX SBJICHUN B TMPUPOAEC U JUISI TPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB PEIIEHHS PA3IMYHBIX 3a7a4 C SIBHO 3aJaHHOM
¢u3znueckoll MoJenbplo, 3ajay, MOAPa3yMEBAIOUIMX CaMOCTOATEIbHOE
co3gaHue PU3NYECKON MOJIeNH, aJIeKBATHON YCIOBUSIM 3a/1a4H;

e IOHUMaHUE (PUBMUECKUX OCHOB M MPHUHIIUIIOB JCHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOIMYECKUX MPOLECCOB, UX BIUSHUS HAa OKPYKAIOU[YIO
cpeny;

¢ OBJIQ/ICHHE METOJaMH CaMOCTOATEIbHOTO IUIAHUPOBAHUS M TPOBEICHUS
(Gu3MUECKUX HKCIIEPUMEHTOB, aHAIM3a M HMHTEPIpEeTaly HHPOpPMAIUH,
OTIpEeJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOTO pe3ysIbTaTa;

e CO3/IaHME YCIIOBUU JUIsl Pa3BUTUS YMEHUH NPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obOpazoBanus otBoauTCcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 kmacce — 68 yacos (2 yaca B HEZCITIO).

[Ipennaraemsiii B mporpamMme 1o (QU3MKE IMepeyeHb J1abopaTOpHBIX U
NPAKTHYECKUX paboT SBISETCS PEKOMEHJOBaHHBIM, YYMTENIb JellaeT BbIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAOOT U OMBITOB C YYETOM HWHIUBUYAIbHBIX
0COOCHHOCTEH 00yJarOIUXCHI.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®uznka 1 MeTOAbI HAYYHOI' 0 IO3HAHUA

®uszuka — Hayka o mpuponae. HayuyHble MeTOABI MO3HAHUS OKPYXKAIOLIErO
mupa. Posb 3kcnepuMeHTa M TEOPUH B MPOLECCE IMO3HAHUA IPUPOJIBI.
DKCHEepUMEHT B (PUBHKE.

MopenupoBanue (U3HUECKUX SIBJICHUN W mpoieccoB. HayuHbie rumoressl.
duznyeckre 3aKOHbI M TEOPUU. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOM HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU AEATEIBHOCTH JIFOIEH.

Llemoncmpayuu

AHanoroBele uW UU(PPOBbIE H3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pasznen 2. Mexannka

Tema 1. Kunemamuxa

Mexanunyeckoe aBmxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcu€ta. TpaekTopus.

ITepemenienre, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTEepUAIbHON TOUKH, WX MPOCKIUM HAa OCH CHUCTEMBI KOOpPAMHAT.
Ciio)keHue NepeMeNIeHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSIMOJMHEHHOE IBrKeHHE. I paduku
3aBUCUMOCTH  KOOPJWHAT, CKOPOCTH, YCKOPEHMS, MYTH U TEPEMEIICHUS
MaTepUabHON TOYKH OT BPEMEHHU.

CBoOoaHoe majzeHne. Y CKopeHne CBOOOHOTO MaCHUS.

KpuBonuuentnoe  nBuxkeHue. J[BMKEHME  MaTEepUaJbHOW  TOYKM IO
OKPYKHOCTH C IMOCTOSSHHOW MO MOJYJIFO CKOPOCTBHIO. YTJIOBass CKOPOCTh, JIMHEHHAS
ckopocTtsk. [lepron u wacrora o6pamenus. LleHTpocTpeMuTensHOE yCKOPEHHUE.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHUIOMETP,
JIBH)KEHUE CHAPSAIOB, LIEIHBIE U PEMEHHBIEC NIEPEAAYU.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETA, MILTKOCTPALIUS KHUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKEHUSI.

[IpeoGpa3oBanre ABUKEHUI C UCITOJIH30BAHUEM MTPOCTHIX MEXAaHNU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBuKeHUs Teaa, OPOILIEHHOrO MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpaneHnue ckopocTu npu JBUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABWKEHUS C LEJIbI0 ONPEAECIEHUS] MITHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS! MEXAY NYTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHU IMIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYAJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. Junamuxa

IIpuaiun  otHocutenbHOCcTH  ['ammiies.  IlepBbii  3akoH  HprotoHa.
NHepimanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunimun cynepno3uuuu cwi. Bropoii 3akon HeroToHa
JUIsl MaTepuaabHOU TOUkH. Tpetuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectu. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHus, kaueHus ). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. KoadduuueHt tpenus.
Cuita conpoTUBIEHUS NPU IBHX)KECHUU TEJa B KUIAKOCTU WUIIU Ta3e.

[TocTynarensHOE U BpamaTelbHOE ABUKEHUE aOCOIIOTHO TBEPAOTO TEna.

MoOMEHT cuibl OTHOCUTEIBHO OcH BpameHus. [lnedo cumnbl. YcmoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TIOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHepIUU.

CpaBHeHUE Macc B3aUMOJEHCTBYIOMINX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT e(OpMaIvu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenue nBmxeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.



NccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM 00pasile, OT ux aedopmariuu.

HccnenoBanue yciioBUK pPaBHOBECHS TBEPAOrO TeENA, HUMEIOLIETO OCh
BpaleHUS.

Tema 3. 3akonwl coxpanenusn 6 mexanuke

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MAaTEPHUAIbHBIX TOUEK.
NMnynbe cunbl ¥ U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAaHEHUsS HMIYJbCa.
PeakTuBHOE nBUXKEHHE.

Pabora cuabl. MOIIIHOCTE CHJTBI.

Kunetnueckass sHeprusi MarepuaibHOW TOYKH. TeopeMa 00 H3MEHECHHUH
KMHETUYECKON SHEPTHUHU.

[ToTenuuanbHas SHEPrusl. [loTenuuanbHas SHEPTUS YIpyro
neopMUpoBaHHONW  mpyxkuHbl.  [loTeHUManbHass JHEpPrus Tena  BOJM3U
NOBEPXHOCTH 3E€MJIH.

[ToTeHnnanbHple W HENMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboOTHI
HETMOTEHIIUAbHBIX CUJI C HM3MEHCHHEM MEXaHWYeCKOM HSHEPrUU CHUCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUUECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeaktuBHOE BUKEHUE.

[Tepexon MoTEeHIMAIPHOM SHEPTUU B KHHETHUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa € MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsA3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKON SHEPTHH
TE€Ja Ha MIPUMEPE PACTSKEHUSI PE3UHOBOIO KIYyTa.

Pa3nen 3. MoJiekyasipHasi pu3uka U TepMOIMHAMHUKA

Tema 1. Ocnoevt MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep IBHKCHHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BElIEeCTBAa. MoOJeNIM CTPOCHUSA Ta30B, KUAKOCTEH U
TBEPIBIX TEJI U O0BACHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsbl MoJiekys. KonumdectBo BemnectBa. [loctossnaass ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u e€ uaMmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUU HACATBHOTO raza. AOCONIOTHas TeMmIlepaTypa Kak Mepa
CpEeHEM KUHETUYECKOW DJHEPrMU TEIUIOBOTO JBWKEHUA dacTtul rasa. [llkama
temrieparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHue MenaeneeBa—KianeipoHna.
3akoH [lanbToHa. M30mponeccsl B UI€AIBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BellecTBa. ['paduueckoe MpeAcTaBI€HUE H30MPOLECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHuueckue YCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME JTUCKPETHOE CTPOEHME BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COECITMHEHMUI.

OnpiTbl 10 AP GY3UN KUAKOCTEN U ra3oB.

Mopens 6pOyHOBCKOTO JIBUKEHUS.

Mopnens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogenb, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITEl, WUIIOCTPUPYIOIIUE YpPAaBHEHHUE COCTOSIHUA UCAJIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomuol

Onpenenenue Maccbl BO3/lyxXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpPEHUH
00BEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY TapaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTrO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U c1ioco0bl €€ n3MeHeHusl. KonmnuectBo TemnoTsl u pabota. BHyTpenHss
SHEprus  OJHOATOMHOIO  HJEAJIBbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3JIyUYECHHUE. Y J€IbHAsI TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIUIOTHI ITpU Temionepeaaye.

[lonsitue 006 aamabatHom mporecce. I[lepBwIii 3aKOH TEPMOJAMHAMUKHU.
[IpumeneHne mepBOro 3akOHAa TEPMOJWHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon tepMmoamHamuku. HeoOpaTuMOCTh TpOIIECCOB B TMPHUPOJIE.

TernnoBsle MamvHbL. [[pUHIKUIBI AEHCTBUS TENIOBBIX MAILIVH.
[IpeoOpa3oBanus HSHepruM B TEIUIOBBIX MammuHaxX. KoaddumumeHnt monae3noro
neicTBus TerioBor MamuHbl. [lukn KapHo m ero koaUIMEHT MOJIE3HOTO
JNEeUCTBUSI. DKOJIOTHYECKHUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuueckue yYCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrHM Tela MNpPU COBEPIICHUU PaOOThHI: BBLIET
npoOKKU U3 OYTBUIKM TOJ JEHCTBHEM CXKATOrO0 BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUAECOAEMOHCTPALINS).

N3meneHne BHYTpEeHHEH HEpruu (TeMIIepaTyphl) Teja MpU TeIionepeaaye.

OnpiT 1O anuabaTHOMY pAacCIIMPEHHI0 BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CrOPaHUsI, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Aepezammnvie cocmoanus eewyecmea. Pazoevie nepexoovl

[TapooOpaszoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3ayxa. HacklmeHHbld mnap. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOINHS CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBieHune u
KpUCTaITU3aus. Y aefbHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaChIIEHHBIX MTAPOB.

Kunenuve npu noHMKEHHOM JaBJICHUU.

Crioco0bl u3MepeHus BIaKHOCTH.

HaGmronenre HarpeBaHus U MIIABJIEHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Paznen 4. DiiekTpoAUHAMUKA
Tema 1. Inekmpocmamuka
OnekTpuzauusi Ted. OJIEKTpudeckuid 3apsan. J(Ba Buaa 3IEKTPUUYECKUX
3apsiioB. IIpOBOJHUKHM, AUANEKTPUKH U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUYECKUI 3apsl.
Onektpuueckoe nozie. Hanpsk€HHOCTH anekTpudeckoro nosist. [IpuHnun



CYIIEpHO3UIMU DIIEKTPUYECKUX TTOJEH. JIMHUKA HAnps:KEHHOCTU DIIEKTPUUYECKOTO
TOJISL.

Pabora cun  amektpoctatnueckoro  mojs. Ilorennuan.  Pa3HoCTh
MOTECHIUANOB. [IpOBOAHUKM H AUAPAEKTPUKH B DIECKTPOCTATHYECKOM IIOJE.
JnsnekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTPOEMKOCTh MIIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAEHCATopa.

TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTaTHUECKash 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN almapar, CTPYHUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO U IPUHLIUIL IEUCTBUS JIEKTPOMETPA.

B3anmopelicTBrue HA3JIEKTPU30OBAHHBIX TEII.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JINPNEKTPUKH B DJIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAIN
IUTACTUH, PACCTOSIHUS MEXKIY HUMH U JUDJICKTPUUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomuol

N3Mmepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toxu ¢ paznuunslx cpeoax

DNEeKTPUYECKUA TOK. YCIOBUSI CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1t ydacTka IETH.

DNEKTPUYECKOE CONMPOTHUBJIEHUE. Y IEJIbHOE CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapalIEIbHOE, CMELIAHHOE COEAUNHEHUE ITPOBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JIxoyms—Jlennma. MomrHOCTB
AJIEKTPUYECKOr 0 TOKA.

DNEeKTPOJABWKYIAsl CHUJIAa U BHYTPEHHEE CONMPOTUBICHUE HCTOUYHHUKA TOKA.
3akon OMa 1151 TOJIHOM (3aMKHYTO#) 3nekTpuueckoi nenu. KopoTkoe 3ambikanue.

DONEKTpOHHAsi ~ MPOBOJAMMOCTh  TBEPIBIX  METAJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS] METAIJIOB OT TeMInepaTypbl. CBEpXIpPOBOJUMOCTb.

DneKTpuUecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexoaa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax H©  pacIulaBax  dJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALINS. DIEKTPOIIU3.



DIIEKTpUUYECKUi TOK B Tra3zaxXx. CamMOCTOSTENbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJBTMETP, PEOCTAT, HMCTOYHUKU TOKA, OJJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPsHKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUSI [WIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOIA/IM TMONIEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmernianHoOe COeTMHEHUE MPOBOHUKOB.

[IpsMmoe wu3MepeHue SIEKTPOABIKYIEH cuiabl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHET0 COMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS] METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH IJIEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTS BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3ydeHne cMemaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepenue 3neKTpOABMKYLIEH CHIIBI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexTponusa.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢
y4ETOM COJIEpPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBICHUE, HAay4YHBIH (PakT, TUMoTe3a, (u3nyeckas BETUYMHA, 3aKOH,
Teopusi, HaOMIOACHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHWe CHCTEMbl ypaBHEHHM, JWHEHHas QyHKINA,
napabona, runepbona, ux rpaguKd U CBONCTBA, TPUTOHOMETPpUUYECKHE (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonozusn: Mmexannyeckoe MBWKEHUE B KUBOW mpupone, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEAAUH, TEMIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SIBJIICHUSI B 5KUBOU MPUPOJE.

Xumus: IUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH U



ra3oB, JJEKTPUYECKHUE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLMALIMS,
rajbBaHUKa.

l'eoepacghusi: BTaxxHOCTB BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJMIIUITHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYrHe), ABUrareilb BHYTPEHHETO
cropanusi, napoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIUOHEDP, TEXHOJIOTUU
MIOJIyYEHNsI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopBHl,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasnen 4. DiieKTpoAUHAMUKA

Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHan UHOYKYUA

[ToctosiHHBIE ~ MarHuThl.  B3auMojeicTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uHAYKUMH. [IpuHOMO Cyneprno3unuu
MAarHUTHBIX MMOJieH. JIMHMM MarHuTHOM WHAYKUMW. KapThHa JMHUNA MarHUTHOMN
UHIYKUIWHU MOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1TOJN€ MPOBOAHUMKA C TOKOM. KapTuHa NHMHUN WHAYKUHAU
MAarHUTHOTO MOJs JJIMHHOIO MPSIMOTO TMPOBOJHMKA W 3aMKHYTOTO KOJBLIEBOTO
IIPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HaIlpaBJICHUE.

Cuna Jlopenna, e€ MOyJsib U HampaBJiieHUE. [[BU>KeHHE 3apsKEHHON YacTHUIbI
B OJTHOPOJTHOM MarHuTHOM I1oJjie. PaGoTa cuisl Jlopena.

SlBneHne BJIEKTPOMAarHUTHOW HWHAYKOWMHU. [loTOK BekTOpa MArHUTHOM
UHIYKIUU. DIEKTPOJABIKYIIAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe 1moiie. DIEKTPOABWKYIIAs Cuila HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJHOPOJIHOM MAarHUTHOM ITOJIE.

[TpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CaMOMHAYKLIMH. OJIEKTPOJBIKYIIAs  Ccuiia
CaMOMHIYKIINH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnuecknue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, JJEKTPOMArHUThI, J3JICKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 2JIEKTPOHHOIO ITy4Ka MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO IOJIS.

B3aumopenicteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHIYKIIUH.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JEKTPOABMKYIIEH CUIIBI MHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIUH.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3ydeHre MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSSHHOIO MarHUuTa Ha paMKy € TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMArHUTHON MHAYKIUU.

Pa3nen 5. Kone6anusi 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KOJ1€DAHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
'apmonnyeckue xonebanusa. [lepuon, vacrtora, amruiutyaa u ¢asza KojaeOaHHil.
[IpyxuHHBIN MadATHUK. MaTeMaTUYeCKU MasTHUK. YPaBHCHUE TapMOHUYECKUX
kosnieOanuii. [IpeBparienre sHeprun Npy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCATBHOM KOJeOAaTebHOM KOHTYpE. AHANOTUS MEXIy MEXaHMYECKUMU U
ANEKTpOMarHuTHeIMA KonieOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHS
HHEPTUU B UCATHHOM KOJIeOATEeILHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KojeOaHUsAX. BeIHYKIEHHbIE MEXaHUYECKHUE
KosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOIeOaHus.

Ilepemennbiii  TOK. CHUHYCOMIANBbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHO€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIPSKEHUS.

Tpauchopmatop. IlponsBoacTBo, mepenaya U MOTPeOICHNUE AIEKTPUUECKON
SHEPIruM. JKOJOTHMYECKHUE PUCKHU MPHU MPOU3BOACTBE 3IEKTpodHepruu. KymnbTypa
HCMOJIB30BAHUS JIEKTPOIHEPI MU B TOBCEHEBHOM KU3HU.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JJMHUH JIEKTpOINepe1ay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJieOATENbHOM CHUCTEMBbI (MPYXUHHBIA WU
MaTeMaTU4eCKU MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBONCTB BRIHYXACHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHNUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HaNPSDKEHUS. OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOaHUIA.

Pe3oHanc mnpu mocCieNOBaTENbHOM COEIMHEHHHM PpE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHAEHCATOpAa.

Mopenb TUHUH 3JEKTPOIepeaayH.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomuol

HccnenoBanre 3aBUCUMOCTH MepUOAa MajbiX KOJeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanne mEepeMEHHOro ToKa B I[eNM U3  TOCJIEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpoOMaHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHenusi. Ilepuon. Cxopoctb
pacnpocTpaHeHusi W JJMHa BOJHBL [lomepeuHble W MPOJOJIBHBIE BOJHBI.
Nurtepdepennus u qudpaxims MEXaHHUIECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIIOBHUSI M3YyYEHHS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHUE, MpeIoMIIEHUE, Moysipu3aius, nudpakims,
uHTepdepennns. CKOpoCTb 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHHIX BOJIH. [IpMEeHEeHHe 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPE/Ibl.

TexHuueckne yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YIbTPa3BYKOBas AUArHOCTUKAa B TEXHMKE WU MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meys.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHNE ONEPEUHBIX U MTPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOUYHUK 3BYyKa.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne narepdepeHimm u nudpakiinu MEXaHHIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTOM KOJIeOaHUIA.



HccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX — BOJIH: OTpaKCHUE,
MpesioMJIeHUEe, Noaspu3auus, Judpakuus, HHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas onrtuka. [IpsMoiMHENWHOE pacHpoOCTpaHEHUE CBETA B
oxgHopoaHou cpexne. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpakeHHs cBeTa. [locTpoeHue m3o0pakeHuid B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTelb
npenomieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblii yrona MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. CnoxxHbI coctaB 6enoro ceera. [[ger.

CobOuparome W pacceuBaromiye JuH3bl. ToHkas suH3a. DoKycHoe
paccTosiHUE W ONTHUYEeCKash Cuia TOHKOW JMH3bL. [locTpoeHne H300pakeHHil B
coOMparIIMX U paccerBaronux JuH3ax. dopMyna TOHKOW JIMH3BL. YBEJIUUYCHHE,
JaBaeMOe€ JIMH3011.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. WuTepdepenuust cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpakuuoHHas pemeéTka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHudyeckne yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIINOHHAS PEIIETKA, TTOISPOUS.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTpaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETa.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE oTpaxeHnue. Mozaens cBeToBoaa.

HccnenoBanne cBOWCTB M300pasKeHUIA B TUH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne natepdepeHmm ceera.

Hab6monenne nudpaknum cBeTa.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ HOMOIIbIO TPU3MBI.

[Tomy4yenue crexTpa ¢ TOMOIILI0 JUGPAKITHOHHON PEIIETKH.

HaGnronenue nosnsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clIeIUATBLHOM TEOPUHM OTHOCUTEIBLHOCTH

['paHvubl  NPUMEHUMOCTHM  KJIACCMYECKOW  MexaHuku.  llocTymartsl
CIIEHUAIBHOW TEOPUH OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTH MOJIYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIUN OTHOCUTEIbHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHM U COKpPAILCHUE
JUUTAHBI.

DHEPrusi ¥ UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs3b MACChI C YHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTrUs
TTOKOSI.

Pa3nen 7. KBantoBasi pusnka

Tema 1. Dnemenmol K6aHMoOGOU ONMUKU

®dotonbl. Dopmyna [lnanka cBsi3u I3HEPTUM (HOTOHA C €T0 YACTOTOU. DHEPTHS
U UMITyJIbC (DOTOHA.

OtkpeiTue u uccienaopanue Gororddexra. Onbiter A. I'. CtoneToBa. 3aKOHBI
dotoaddexra. YpaBuenue DitnmreiriHa mist horodddekra. «KpacHas rpanuma
doTorddexra.

JlaBnienue ceta. OnbiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpoOWCTBA M TPAKTHYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, COJIHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM TLTACTHHOM.

Hccnenoranne 3akoHOB BHeNTHET0 poTtorddekra.

Ceetoguon.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
[Inanetapnas Mmogmens aroma. Iloctynatel bopa. M3nydeHune w mnormonieHune
¢boTOHOB mpW mepexojie aToMa C OJHOTO YPOBHS DHEPrHUM Ha Jpyroil. Bumbl
criekTpoB. CHEKTp ypOBHEH 3HEpruu atomMma BOAOpPOAa.

BosnnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckynsipHO-BOITHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YCHHE.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: CHEKTPalbHbIN
aHanu3 (CIEeKTPOCKOMN), Jia3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeYaTbIX CIEKTPOB U3IyUEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuwl

HaGmonenue nuHeiyaToro CrexkTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTPOCHMS snapa. OTKpbITHE
paanoaktuBHOCcTH.  OmbiTel  Pesepdopaa  mo  ompexpeneHuro  cocraBa
paanoakTUBHOrO wu3nydeHus. CoiictBa anbda-, Oera-, raMMa-U3Iy4CHHUS.
Bnusinue paanoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHAa M HeWTpoHa. Hykimonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uucio sapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. [amma-
U3Jy4eHUe. 3aKOH PaJMOaKTUBHOTO pacraa.

DHeprust CBs3M HYKJIOHOB B sifipe. SAaepubie cuibl. Jlegext macch siapa.

SnepHble peakuuu. JleneHne U CUHTES sIep.

Anepnwiii peaktop. Tepmosnepubiii cuHTe3. [IpobGieMbl M MEPCHEKTUBBHI
AIEPHON SHEPreTUKU. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMoiecTBUS. ENMHCTBO M3HUecKoil KapTUHBI MUPA.

TexHu4eckne ycTponcTBa U MPAKTHUYECKOE NMPUMEHEHHUE: JO3UMETP, KaMmepa
BuiibcoHna, siiepHbIi peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLIUX YACTHLI.

Yuenuueckuii skcnepumenm, nabopamopHsie pabomul

HccnenoBanne TpekoB yacTuil (10 TOTOBBIM (hpoTorpadusam).

Pa3nen 8. Ji1eMeHTHI ACTPOHOMHUM U ACTPOPUBUKHI

Otanbl pa3BUTHUA aCTpOHOMUHU. [IpHKiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3maoro nHeba. Co3Be3gusi, SpKHe 3BE3NBI, IUIAHETHI, MX BHJINMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk »sHeprum CoJiHIIa W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEpPUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JJISI 3BE3]1 TJIAaBHOM MOCJIE0BATEIFHOCTH. BHYyTpeHHEE cTpoeHue



3B€31. COBpEeMEHHBIE MPEIACTABICHUS O NMPOUCXOXKIACHUH U 3Bosronun ConHua u
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxkenne u nBmxenue CosHOA B
IN'anaktuke. Tunel rasakTuk. PagvoramakTuky U KBasapbl. YEpHBIE OBIPBI B sAApax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bosbiioro B3peiBa. PeIMKTOBOE U3ITyYeHHUE.

Macmtabnas crpykrypa Beenennoil. Meraranakruka.

Hepeménnnie npo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUM I Onpe/ieNieHus MOJI0KEHUsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYyIIApUs U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, minaner, Miaeuynoro I1ytu.

O6o0maromniee noBTOpPeHNE

Ponb Qu3ukm U acTpOHOMHMM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3THYECKON cepax AesTENbHOCTA YeNOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOPHUH
B (GOpMHpPOBAaHMM TPEJACTABICHUNA O (PU3MYECKON KapTHHE MHpaA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usnku 6a3oBoro ypoBHs B 11 kiacce oCylIecTBISIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMM MAaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (pu3mdeckas BeIMYMHA, 3aKOH,
TEOpusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJEIHUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHHE CHUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(yHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBI U MX IMPOEKIMU HAa OCU KOOPAMHAT, CIOXEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIMI, MPU3HAKK TOJ00US TPEYrOJbHUKOB,
oTpeeNeHUe IIOMAAH MIOCKUX GUTyp U 00bEMa Tell.

buonozus: >nekrpuyeckue SBICHHS B JKMBOW HNPHUPOAE, KoJieOaTEeIbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIEC, ONTUYECKUE SIBIICHUS B KUBOW NPUPOJE, ACUCTBUE
paanuanuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl O00pa30BaHUSl KPUCTAUNIMUECKON pEIIETKH, CHEKTPaJbHbIN
aHaJn3.



l'eocpaghusi:  MarHuTHBIE TONOCAa 3€MIIM, 3aJIeKU MArHUTHBIX DY/,
(poToChEMKA 3eMHOM MOBEPXHOCTH, NMPEACKA3AHUE 3€MIICTPSICEHU M.

Texnonozcua: JWHUM DIIEKTPONEpPENad, TEHEPATOp NEPEMEHHOrO TOKa,
DIEKTPOJBUTATENb, WHAYKIMOHHASA II€Yb, pPAaAap, pPaAUONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, MPOEKIIMOHHBIM ammapaT, BOJOKOHHAsI OITHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mpenmera «®Pusmkay Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JIOHKHO OOECIEUUTH JAOCTHKEHHUE CIEAYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX M IMPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHHS yueOHOro npeamera «Duznkay T0IKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PAaCIIMPEHHE >KU3HEHHOTO
OTIBITa W OTIBITA JICSATEIBLHOCTH B MPOLIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIESITEIHHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTD IPAXKTAHCKON MO3UIIMH 00YUYarOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEYECKUX TyMaHUCTHYECKUX |
JEMOKPAaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX I'PAKIaHCKOTO
oO0IIeCTBa, y4acTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allnu;

yMEHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUH C
uX QYHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU JE€ATEIIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU IPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKECHHSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMIO M PUHUMATH OCO3HAHHBIE PEIICHMS,
OpUEHTHPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHKCIIE B
NESATENbHOCTA YUYEHOTO;

OCO3HAHUE JJUYHOrO BKJIaJla B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYEeCKOro BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpya0BOro BOCTIMTAHMS:

MHTEPEC K Pa3IM4YHbIM cdepam Npo]ecCHOHATbHON NESITeNTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBII BBIOOD
Oynymuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH
(bU3UKHU HAa TPOTSHKEHUU BCEU JKU3HU;

6) IKOJIOrH4ecKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh 3KOJIOTMUECKOW KyJIbTYPhl, OCO3HAHHUE TIJI00AIBHOTO
XapakTepa SKOJOTHYECKUX MPooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JeATEIbHOCTH HKOJOTMYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAaHUH 10 (PU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHHUSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IIpoliecce
u3ydeHus: (U3MKA  OCYIIECTBIATH TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEeATEIbHOCTh UHINBUAYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE NelCcTBUS
ba3oBble 1oruyeckune AeMcTBUA:
CaMOCTOSITETFHO ~ ()OPMYJIHUPOBATh W aKTyaJlW3UpoOBaTh  MpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh NN JEATEIHbHOCTH, 3a7aBaTh MMapaMeTphl U KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYUS B  PacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUIAH PEIIEHUS MPOOJIEMBI ¢ YYETOM aHAlM3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B ICSITEIILHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OTICHUBATh PUCKH TIOCITIEJCTBUN e TeIbHOCTH;
KOOPJMHUPOBATh W  BBINIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciieqoBaresibCKue AeiicTBUA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBHIMUA TTOHITHSIMHU U METOJIAMU
bu3nUecKol HayKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acTi (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOMCKY
METOJIOB peIIeHHs 3a4ad (U3MYECKOTO COACP)KaHUS, NPUMEHEHUIO Pa3IMYHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TMOJXYYCHHIO HOBOTO 3HAHHUsS, €ro
MHTEpIpETalii, MPeoOpPa3OBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX y4EOHBIX
CUTYallUiX, B TOM YHUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1acTU (DU3UKU;

BBISIBIIATH MIPUUMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJU3upoBaTh 3ajadvy,
BBIJIBUTaTh THIOTE3y €€ peIIeHHs, HaXOAWUTh apryMEHTHl IJIs JI0Ka3aTeIbCTBA
CBOMX yTBEPKICHUH, 3a]1aBaTh MMapaMeTPhbl M KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMONYYCHHBIE B XOJAE pEHICHHWS 3aJaud  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh ¥ (OPMYIHMPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOMN
JESITELHOCTH, B TOM YHCIIE TIPU U3YYCHUN (PH3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTh 3HAHUS 1O (HU3MKE B TPAKTHYECKYIO O00JIACTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJI€H, IPEIaraTh OPUTHHAIBHBIE TOIXO0/Ibl U PELICHMS;

CTaBUTb MIPOOJIEMBI U 33/1a4H, TOMYCKAIOLME aJIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ nnpopmanmeii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBISATH IOMCK, AaHAJU3,
CUCTEMAaTU3alMI0 ¥ UHTEpPIpeTaluio MH(OpPMAalMU pa3INYHbIX BUAOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMaLUY;

UCTOJb30BaTh  CPEACTBa  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3aja4 ¢ coOdrofieHHeM TpeOOBaHMN HPrOHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOEepeKeHMs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMaCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COAEpKaHUS B PasNUYHbIX (opmarax c
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
(dopMy npeacTaBleHUs U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUSA:
OCYLIECTBJISITh  OOllleHHEe Ha Yypokax (U3MKM UM BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX CHUTyalud M  CMSATr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IIOHMMAaTh Y HWCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON Y WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX NEHUCTBUUA C YYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0I'0 YjeHA KOJIJIEKTUBA,

IPUHUMATh LEIM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA MO €€ IOCTHKEHUIO: COCTABJIATH IUIAH JCHUCTBUHU,
pacnpenensiTh poiv ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXKAAaTh PE3YJIbTAaThl
COBMECTHOU pabOThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
oOuuit pe3ysbTar no pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJIEU C TO3UIUU HOBH3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKOU 3HAUUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYalUsX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIEe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIESITEIBHOCTh B 00JACTH
bU3MKM W aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IJIAH PEIICHUS] PACUETHBIX M KauyE€CTBEHHBIX
3a/1a4, IJIaH BBITIOJHCHHS MTPAKTHYECKON PadOTHI ¢ YYETOM HMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATOYTCHUI;

JlaBaTh OIICHKY HOBBIM CHUTYAIIUsIM;

pacmMpsITh paMKH y4€OHOTO MpeJMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

nenaaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a pelIeHue;

OIICHUBATH MPHUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHHUIO M IIPOSIBICHHIO JSPYAUIIMA B 00JaCTH
(M3UKH, TTOCTOSHHO MOBHIIIATh CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOIIUOHAJILHBII HHTEJIJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENIbHOM  pedJeKCHMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IMPOIECCOB, WX pe3yJbTaTOB U
OCHOBaAHUI;



MCITOJIB30BaTh MPUEMBI peIICKCHH NJIsi OIEHKH CHUTYaIlMH, BRIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NMPHHHUMATH PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI W apPTyMEHTBHI JPYTrUX TIPH aHAIW3E pPe3yIbTaToB
TESATEITHHOCTH;

NPUHUMATH ce0s, MOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPTyMEHTBHI JPYTUX TIPH aHAJu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE NIPABO U MPABO JIPYTUX HA OIIHOKH.

B mporiecce n0OCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
no ¢u3MKe IS YPOBHA CpPEIHEro oOImero ooOpa3oBaHus y oOO0ydarouuxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WUHTEIIEKT, MIPEIMOIar afoIuiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIIOCOOHOCTh MIOHUMATh CBOE SMOITMOHAIILHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOH 3MOIIMOHAIBHOU Cephl,
OBITH YBEPCHHBIM B ce0¢;

CaMOpETyJUPOBaHMS, BKIIOUYAONIEI0 CaMOKOHTPOJb, YMCHHUE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh AaJanTUPOBAThCS K
HMOIIMOHATLHBIM U3MEHEHUSIM U TPOSIBISATE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO 1IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE IEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €ro TPH OCYIIECTBIECHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAMBATH OTHOIICHUS
C IPYTUMHU JIOJbMU, 3800 TUTHCS, MPOSIBISATH HHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenus B 10 kiacce mpeaMmeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD y OOYHAFOIIMXCS YMEHHM:

JEMOHCTPUPOBATh HA TMPUMEPAX POidb U MeCTO (U3NKU B (POpMUPOBAHUU
COBPEMEHHOM HAy4YHOW KApTHUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIOJIEM;

YUUTHIBaTh TPAHULIBl TMPUMEHEHUS W3YYCHHBIX (PU3UUECKUX MOJEIICH:
MartepualibHasi TOUKa, MHEpIMaibHas cucTeMa OTCcuYETa, abCOMOTHO TBEPIOE TEIIO,
WJICATBHBIN ra3, MOJIEIM CTPOEHUS T'a30B, XXKUAKOCTEN U TBEPABIX TEJ, TOUECUHBIN
AIEKTPUUYECKUI 3apsl PU pelIeHUH PU3NUECKUX 3a]1ay;



pacro3HaBaTh (QpU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJICKYJISIPHO-KMHETUUYECKOM TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOJMHAMUKHU:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSAMOJUHEIHOE
JBIDKEHHE, CBOOOJHOE TaJIeHHE TeJ, JBM)XXEHUE MO0 OKPYKHOCTH, HHEpIIHUs,
B3auMojiericTBue Tel, AudPy3usi, OpPOyHOBCKOE ABUKEHUE, CTPOCHHE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl PU HArpeBaHUU (OXJIAKICHHUH ), TETIIOBOE
paBHOBECHUE, HCMApEHHE, KOHJEHCAIMS, IJIAaBJICHUE, KPUCTAUIM3alMsl, KHUIICHUE,
BJI&YKHOCTbh BO3/IyXa, MOBBIIICHUE JIaBJIICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCyZle, CBSI3b MEXJAY NapaMeTpaMyd COCTOSIHMSI Tra3a B  HM30Mpolieccax,
AJIEKTpU3ALUS TEJl, B3AUMOJCHUCTBUE 3aPS/I0B;

OMUCHIBATh MEXAHUYECKOE JIBUKEHHUE, UCTOJB3Yys (HU3UUYECKUE BEIMUHMHBI:
KOOpAWHATA, NyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHia,
UMITYyJIbC Te€Jla, KMHETHUYECKasl YHEPTUsi, MOTCHIIMATIbHAS YHEPTrus, MEXaHUYeCKas
paboTa, MeXaHMYeCKass MOIINHOCTh, NPU ONHCAaHWU TMPABWIHHO TPAKTOBATH
(GU3UYECKU CMBICT HCMOJB3yeMbIX BEJIMYMH, WX OOO3HAUEHUS W CIWHUIIHI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIUE AAHHYIO (DU3NUYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIJIOBBIC CBOMCTBA TEI M TEIJIOBBIC SIBJIICHHS,
UCTIONBb3yd (U3MYECKUE BENWYWHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHUYECKasi SHEPrUsi XaOTHUECKOTO JABUKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMWYECTBO TEIJIOTHl, BHYTPEHHSs H»HEprus, paboTa rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBHUS TEIUIOBOTO JBHUTATElNs; IpPH OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCHOJIB3YEMBIX BEJIUYUH, WX
o0O3HAaueHUsT W EAUHUIBI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIIME JITAHHYIO
(Gu3MUECKYI0 BEIIMUUHY C JPYTUMH BEJIMYHHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOKMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCTIONIBb3Ys (PU3NYECKUE BEJIMYMHBI: DJIEKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, TOTEHIMA, PA3HOCTh MMOTEHIINAJIOB;
Py ONHCAHUM TPABUIBHO TPAKTOBAaTh (PUIMUYECKUA CMBICT HCIOJIB3YyEMBbIX
BENMYMH, WX OOO3HAUECHHUS W EIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEJIMYHHY C IPYTUMH BEIIMYUHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUs] MEXaHMYECKOW DHHEPruM, 3aKOH COXpPaHEHUsS HWMIYJIbCa,
MPUHIHUIT CYNEPNO3ULUNA CWJI, NPUHIUII PABHONPABUS HWHEPIUMATIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHUS BEIECTBA, Ia30Bble
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOro 3apsnaa, 3akoH KyloHa, mpu 3TOM pa3iinyaTh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MATEeMATHYECKOE BBHIPAKCHHE W YCIOBHS (TPAHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUS MAallluH, TPHOOPOB W
TEXHUYECKUX YCTPONCTB; pa3inuvaTh YCJIOBHS UX 0€30MAaCHOTO WCIOJb30BAHUS B
MMOBCEITHEBHOM KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HCCJICJIOBAaHUIO (DPU3WYCCKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPCHUH, IMPU ITOM
dbopmynupoBaTh TmpodlieMy/3aqadyy U TUNOTE3y Y4yeOHOTro  DIKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOJHWTH OIBIT WU
(GbOpMyITHPOBATH BHIBO/IBI,

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYUH, TIPU
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEN N3MEPCHHUI;

UCCIICIOBATh  3aBUCHMOCTH  MEXIYy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPCHHH, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOW 3aBUCUMOCTH (PU3NYSCKUX BEIMYHMH B
BUIe TaOIUI] ¥ TpaUKOB, JIeJaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOTO TpyJa MPH MPOBEIACHUH HCCIEIOBaHUN B
pamMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W IMPOEKTHOMN
JESTENHHOCTU C HCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1abOpaTOpHOTrO
000py10BaHMS;

pemiatb pacy€THbIE 3a7ayd C SBHO 3aJlaHHOM (HU3MYECKON MOJIENbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUA 3aa4H
BBIOMpPATh (U3UYCCKYIO MOJICIb, BBIJICIATh (PU3MUECCKHUE BEIMUYUHBI U (DOPMYIIBI,
HEoOXOMUMBIe ISl €€ pelleHus, MPOBOJUTh PACUETHl U OLEHUBATH PEATBHOCTH
MOJIYYEHHOT'0 3HaUYCeHUS (PU3NUYECKON BEITUYUHBI,

peniaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JOTUYECKU HEIIPOTHBOPEUUBYIO
IIEMOYKY PACCYXIACHUI C ONMOpOoW Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTAaBICHUSI Y4eOHON M HAYYHO-TIOMYJISIPHON MH(POpMAINU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TIOTyIaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MMPUMEPHI BKJIaa POCCUHUCKHUX U 3aPYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3UKE B TOBCETHEBHOW >KU3HU
TuTst o0ecredeHus: 6e30MacHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHS 3J0POBbSI U COOJIOJICHUS] HOPM SKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEU Cpelie;

paboTaTh B TpYNNE C BHIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh palbOTy TPYIIbI, palMOHAIBLHO pacHpeAcssiTh O00S3aHHOCTH U
IJIAHUPOBAThH JICSITEILHOCTh B HECTAHIAPTHBIX CUTYallUSIX, aJI€KBATHO OIEHUBATh
BKJIQJI KQXJOT0 U3 YYACTHUKOB IPYIIIBI B PEIICHHE paccMaTpUBAEMON MPOOIIEMBI.

K xoniy obyuenuss B 11 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTh Y OOYHAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax pojib U MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOW JEATEIIbHOCTH JIIOACH, IEJOCTHOCTh U E€IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YYEHHBIX (DU3NUYECKUX MOJEICH:
TOYCUHBIN ANEKTPUUECKHUU 3apsi, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, sJICpHAs
MOJICJIb aTOMa, HYKJIIOHHAs MOJIeJb aTOMHOTO Siapa MpU perieHuU (HU3UIECKHUX
3azay;

pacrio3HaBaTh (puU3HUECKUE SBICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DU3UKH: JICKTPUUYECKAs] MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUSI TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJIECKTPOMAarHUTHAasT WHAYKOUSA, JACHCTBUE MArHUTHOIO TIOJI Ha
POBOAHUK C TOKOM M JBWXKYIIUWUCS 3apsill, AJIEKTPOMAarHUTHBIE KoyieOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIIEHUE,
uHTepdepennus, audpakuds W TOJApU3alMs CBETa, JHCIEpCUs CBETa,
doToanekTpuueckuii 3 dekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJa, €CTECTBEHHAss M HUCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONMUCHIBATh W3YUYEHHBIE CBOWCTBA BEUIECTBA (BJIEKTPUUECKUE, MArHUTHBHIE,
ONTUYECKHUE,  AJIEKTPUYECKYI0  MPOBOJMMOCTb  PAa3IU4YHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCIONB3Ys (PU3NYECKHE BEITUYMHBI:
ANEKTPUUYECKUI 3apsij, CHJIa TOKA, AJIEKTPUUYECKOE HANpPSKEHUE, AIEKTPUUYECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJABIDKYINAs CHiia, paboTa TOKa,
WHIYKIHMS MarHUTHOrO Mojs, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTYIIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOrO MOJEeH, MepUuoJ W YacToTa
KojeOaHnii B KoieOaTeTbHOM KOHTYpE, 3apsAl M Cuila TOKa B MPOIEecce
TAPMOHUYECKUX AJICKTPOMAarHUTHBIX KoJyieOaHuM, (OKYCHOE pACCTOSHUE W
ONTHYECKAasl CHJIa JIMH3bI, NPU ONHCAHUU NPABUJIBHO TPAKTOBATh (PU3MUECKUUN
CMBICI HCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUeHUS] WM EIUHULBI, YKa3bIBaTb
dbopMyIibl, CBA3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;



ONKCHIBATh H3yYEHHbIE KBAHTOBBIE SIBJICHUS U IMPOLECCHI, HCHOIB3Ys
(u3nueckre BEIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUs U UMIYJIbC (POTOHA, EPUOJI TOJTypacnaga, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHWM TMPABWIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYWH, UX OOO3HAUCHUS U CJAUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMU,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BETUYUHBI;

aHANIM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS MPOBOJHUKOB, 3aKoH Jlxoyns—JleHla, 3aKOH AJIEKTPOMarHUTHOM
UHAYKIIMH, 3aKOH MPSAMOJIMHEHHOT0 paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODWHIITEHHA ans Qororddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAHEHHUs HMIIYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOr0 3apsijia, 3aKOH COXPaHEHMs] MacCOBOTO uucia, MocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOIO PACIajia, MpU 3TOM Pa3indaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €ro MaTeMaTU4YeCcKOe BBIPAKEHHE U YCJIOBHS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OTIpeIeNISATh HAIIPABJICHHE BEKTOPa MHIYKIIMA MAarHUTHOTO TOJIsSI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl JlopeHua;

CTPOUTh M OIKMCHIBATh H300paKE€HHE, CO3[]aBa€MOE€ IUIOCKHM 3€pKajoM,
TOHKOM JTUH30M;

BBIMIOJHATh DKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBICHUN U
IPOLIECCOB C HCIIOJIB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: IPU 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M THUIOTE3y Yy4eOHOro  IKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O0OpYIOBaHMS, TPOBOIAUTH OMBIT H
(bopMynHpOBaTH BHIBOJIBI,

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIHUWH, TPU
ATOM BBIOMPATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS U HWCIOJIH30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3WYECKHX BEJIMYMH C  HCIHOJb30BAaHUEM
OpSAMBIX HM3MEPEHWI: MPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH
PE3YNIBTATHl MOJYYEHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AeNaTh BEIBOABI MO pE3yIbTaTaM MCCIIECIOBAHNUS,

co0ro1aTh mpaBuia 0€30MacHOro Tpyda MpH MPOBEACHUM HCCIEAOBAHHUMA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW U IMPOEKTHOM
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKOW MOJIEIIbIO,
UCIOIb3Yys (PU3UUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAaJIM3a YCJIOBUS 3aa4u



BbIOMpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUUYMHBI U (HOPMYJIBL,
HeoOXonuMble Il €€ pEellIeHUs, NPOBOAUTHh PACUETHl U OLEHUBATH PEAIbHOCTH
MOJIYYEHHOT'0 3HAUEeHUsI (PU3NYECKON BEJTMUMHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4i: BBICTPAUBATH JOTMYECKA HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIACHUI ¢ ONOpold Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
dbuznUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIeHMH  y4eOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUU JIJISl TTIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUU
U TpeJICTaBICHUsI y4eOHON U HAYyYHO-TIONYJAPHON MHGOPMALMH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh TNPUHUUINBI JEUCTBUS MAlIUH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOr0 MCIOJIb30BAHUS B MOBCEHEBHOMN
KU3HU;

PUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUK;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHS MO (U3MKE B MOBCEIHEBHOU >KU3HU
Uit o0ecriedeHus: 0e30MacHOCTU MU OOpalleHuu ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, Il COXPAHEHUsI 3JOPOBbSI U COOJIOAEHHSI HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKpPYKAIOIIEH cpele;

paboTaTb B TpyHNe C BBIMOJIHEHUEM pAa3IMYHBIX COLUAIBHBIX pOJei,
IUIaHUPOBaTh pPabOTy TPYyMIbl, PALUOHAIBHO pacHpelensaTh O00SI3aHHOCTU WU
IUITAHUPOBATh JEATEIIBHOCTh B HECTaHIAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHUBATh
BKJIa/1 K&KJIOT'0 U3 YYaCTHUKOB I'PYIIIbI B PEIIEHNE pacCMaTpUBAeMOM IPOOJIEMBI.



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
MHTEPHET

1 http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 00OPa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B mkoure.

3 http://festival.1september.ru/articles/ - pectuBanb negarornyeckux uac

«OTKpPBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http:/lwww.fizika.ru/ - caiit 1t yuureneit pU3MKM U KX YYCHUKOB.
5 http://'www.physics.ru/ - maTepuaisl o pu3mkKe.
6 www . ege .edu.ru - uadopmanuonssiii moptain EI'D.

7 http :// school - collection . edu . ru / - egunas komtexius LIOPoB


http://www.fizika.ru/
http://www.physics.ru/
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