MUHUCTEPCTBO MNPOCBEIEHUS POCCUIMCKO ®EJAEPAILIMUA
MHUHHUCTEPCTBO OBPA30BAHWS U HAYKU PECITYBJIMKH
JIATECTAH
MP «IIYMAJIUHCKHW PAMOH»

MKOY «BEPXHETAKBAPUHCKASI IHKOJIA-CAI»

PACCMOTPEHO COT'JTACOBAHO YTBEPXJIEHO
Ha 3acesanny 11IMO 3amecTuTens AupekTopano  Jlupektop IIKOJIBI-Ca/1a
VBP ;
@ XacGynaes [1LM.
xS LA ﬂ}(ac‘ﬁynaeﬂ [11.M.
[Ipotokon Ne  or « »
__2023r. « » 2023 r.

PABOYAS TIPOTPAMMA

yueoHoro npeamera «®Pusuka. bazosbiii ypoBeHb»
ans 10 knacca cpeanero obuero oopazoBanus

Ha 2023-2024 yuyeOHbIH roa

Cocrasutens: Hyuauanuesa Illaiima MaromegoBHa
Yuurens Gpusuku

¢. Bepxnee ["akBapu, 2023

1




MHMHHUCTEPCTBO MPOCBEIEHUSI POCCUNCKOM ®EJIEPAIIMN
MHHHUCTEPCTBO OFPA3OBAHUS U HAYKH PECITYBJIMKHA
JTATECTAH
MP «IIYMAJUHCKHUHN PAVIOH»

MKOY «BEPXHEIT'AKBAPUHCKAS IIIKOJIA-CAI»

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3acegannn [IIMO 3aMecTUTENb AUPEKTOPA IO JIMPEKTOP IIKOJIBI-cana
Xach LM YBP Hcmanmos M. M.
acoyracs HLAL Xac6ynaes I11.M.
ITpotokonm Ne. 0T « » ITpukaz Ne__or«__ » 2023r.
_2023r. « » 2023 1.
PABOYAS ITPOT'PAMMA

yueOHoro npeaMmera «®@u3uka. ba3zoBblili ypoBeHb)

s 10 kimacca cpenrero ooiiero oopa3oBaHus

Ha 2023-2024 y4eOHBIH 1O

CocraButens: Hymauanuesa [llaiima MaromenoBHa
Yuurens puzuku

c. Bepxnee I'akBapu, 2023

1



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
€CTeCTBEHHO-HAYYHOU KapTuHbl Mupa oOyudarommxca 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 PE3yNIbTaThl OCBOEHUS Kypca (PU3UKHU: JTNYHOCTHBIE,
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 npeameta «dusmnkay mo rogaMm o0yyeHHUs..

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
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, 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 HHEPreTHKH, 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 IPU 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
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX Pa3fesioB (PU3UKH, BKIIOYAECT 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 TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEHIECCTBE U
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 SBJISOTCS (hu3nMdeckue Tteopuu (hopMHUpOBAHUE TMPEICTABICHHUN 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 JJIS KOHTPOJS H  OIEHKH, OCYIIECTBISCTCS YYaCTHHKAMHU
00pa30BaTeIbHOrO Ipoliecca HCXOAs M3 OCOOCHHOCTEW 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.

bonpiioe BHUMaHWE yAENAETCS PEIICHUIO PACYETHBIX M KA4YeCTBEHHBIX
3amau. [Ipu 3TOM M pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3a/add C SIBHO
3aJIaHHON (YU3UIECKOU MOJIEITBIO, TTO3BOJISIOIINE PUMEHSTh N3yYCHHBIE 3aKOHBI 1
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3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK M HHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISSFOTCS 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 (U3MKU WM B YCIOBHUSX HWHTEIPHPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKiIa. B kaOuHeTe (QU3MKK TOKHO OBITH
HeoOxoauMoe J1abopaTopHOe OOOpYy/IOBaHUE JJisi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYSHUUYCCKUX MPAKTUYCCKUX PabOT U JEMOHCTPAIIMOHHOE
o0opyioBaHUE.

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

JlaGopatopHoe 00OpyIOBaHUE HJisi YYEHUYECKHUX TMPAKTHUYECKUX pPadoT
dopMupyercst B BUe TeMaTHYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX OOydamomuxcs. TeMaTHYeCKue KOMIUIEKTHI
71a60paTOPHOTO 00OPYNOBAaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
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 popMupoBaHHEe yMEHHI OOBSICHATH SBICHUS C  HCIOJH30BAaHUEM
bu3HUeCKUX 3HAHUIN ¥ HAYYHBIX JOKA3aTEIbCTB;

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

JlocTikeHne ITUX IeJiell 00ecrednBaeTcsl PEIIeHHEeM CICIYIOIMNX 3a/1ad B

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



e IPUOOPETEHNE CUCTEMBI 3HAHUNM 00 OOIIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
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
¢u3znueckol MoJenbplo, 3ajay, MOAPa3yMEBAIOIIMX 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;

¢ OBJIQJICHHE 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 yacoB (2 yaca B HEZCITIO).

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



COAEPXAHUE OBYUEHUA
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 MO3HAHUA IPUPOIBI.
DKCHEepUMEHT B (PUBHKE.

MopaenupoBanue (U3MUECKUX SIBIEHUM W mporeccoB. HaydHble rumoTessl.
duznyeckre 3aKOHbI M TEOPUU. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOM HAyYHOW KapTHHBI
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. YTJIOBask CKOPOCTb, JIMHEWHAS
ckopocTtsk. [lepron u wacrora o6pamenus. LleHTpocTpeMuTensHOE yCKOPEHHUE.

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

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTKOCTPALIUS KHUHEMATUYECKUX XapaKTEPUCTHUK
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.

HanpaneHnne 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 BPEMEHUM IIPU 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. [lpunnun cynepno3uuuu cwi. Bropoii 3akoH 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, kadeHust). Cuna 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 ABMKEHUE aOCOIIOTHO TBEPAOTO TEa.

MoOMEHT cuibl OTHOCUTEIBHO OcH BpamieHus. [lnedo cumnbl. YcimoBus
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, nabopamopmsie pabomol

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. TeopemMa 00 H3MEHECHHUH
KMHETUYECKON SHEPTHUHU.

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

[ToTeHnnanbHple W HENMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboOTHI
HEMOTEHIIUAIbHBIX CHUJI C HM3MEHCHHEM MEXaHWYeCKOW 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.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama 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. ['a30Bbeie 3aKkoHBI. 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
B3aUMOJICHCTBHS.

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 M3MEpPEHHUI
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 €€ n3mMeHeHus. KomuuecTBo TeminoTel u pabota. BHyTpeHHss
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 TEIUIOBBHIX MammuHaxX. KoaddumumeHnT monae3noro
neicTBus TerioBor MamuHbl. [lukn KapHo m ero koaUIMEHT MOJIE3HOTO
JNEeUCTBUSI. DKOJIOTHYECKHUE MPOOIEMBbI TEIUIOIHEPTETUKH.

9



TexHuueckue yYCTpPOWCTBA M MPAKTUUECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIHHUK, 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. Acpezamnvie cocmoanusa eewyecmea. Pazosvie nepexoovt

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

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
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 KPUCTAUNIMYECKOTO 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. [IpOBOJHUKHM, AUANEKTPUKH U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUYECKUI 3apsl.
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Onekrpuueckoe none. Hanpssk€HHOCTH diekTpudeckoro moss. [IpuHnun

CYIIEpHO3ULMU DIIEKTPUYECKUX TOJEeU. JIMHMKM HANPsIKEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabora cun  amektpoctratnueckoro  mojs. Ilorennuan.  Pa3HoCThb
MOTEHIMAT0B. [IpOBOAHUKM H AUAPIAEKTPUKH B DIECKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MJIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHAEHCATopA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: HJIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTaTHUECKasl 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBINA almapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLIUIL IEUCTBUS JJIEKTPOMETPA.

B3aumopelicTBre HA3JIEKTPU30OBAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTraTuyeckas 3aluTa.

JINPNEKTPUKH B SJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAIN
IUIACTUH, PACCTOSIHUS MEXK1Y HUMU U JTU3JIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3mepenue 351eKTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannvwtit 3nekmpuueckuit mok. Toxu ¢ paznuunvlx cpedax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA.
Ncrounuku Toka. Cuiia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa JiJ1s1 ygacTka IETH.

DNEKTPUYECKOE COMPOTHUBJICHUE. YIEIbHOE CONPOTHUBICHUE BELIECTBA.
[TocnenoBarenpHOE, MapalIEIbHOE, CMELIAHHOE COEAUMHEHUE ITPOBOJHUKOB.

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

DNEeKTpOJABWKYIAsl CHUJIAa U BHYTPEHHEE CONMPOTUBICHUE HCTOUYHHUKA TOKA.
3akon OMa 1151 TOJIHOM (3aMKHYTO#) anekTpuueckoi nenu. Kopotkoe 3ambikanue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIpPOBOUMOCTb.

DneKTpUUecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoOgHUKMY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBolicTBa p—N-niepexoaa. [lonynpoBogHMKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax H©  pacIijiaBax  dJIEKTPOJIUTOB.

DJIEKTPOJIMTHYECKAST JTUCCOLUALUS. DIICKTPOJIHU3.
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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 COMPOTUBIICHHS, BAKYYMHBIN THOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPsHKEHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS [WIMHAPUYECKUX MMPOBOJHUKOB 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 METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH IJIEKTPOIUTOB.

HckpoBoli pa3psia ¥ IpOBOAUMOCTS BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3ydeHne cMemaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexTponusa.

MexnpeaMeTHbIE CBA3H

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

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBICHUE, HAay4YHBIA (PakT, TUMoTe3a, (u3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HaOMIOACHUE, SKCIIEPUMEHT, MOJISTHPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonozusn: Mmexanndeckoe MBMKEHUE B KUBOW mpupone, auddysus, ocMmoc,
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 TEJN, KUIKOCTEH U
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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.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mpenmera «®Pusmkay Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBanus (6a30BbIA YPOBEHB) JOHKHO OOECMEUUTh JOCTHXKEHHUE CIICAYIOIINX
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
OTBITa U OTBITA JCATEILHOCTH B MPOLIECCE peaanu3allid OCHOBHBIX HaIpaBIICHUIN
BOCITUTATEIILHOU JIESITEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCTIMTAHUS :

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 QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU JIE€ATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU IPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

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 JTUYHOrO BKJIaJla B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCITUTAHNS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA,

MPUCYIIETO (PU3NYECKON HAYKE;
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5) TpyA0BOTr0 BOCTIMTAHMSA:

MHTEPEC K Pa3IMYHbIM cdepam Npo]ecCHOHATbHON AESITeNTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3HKOM M TEXHUKON, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOP
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 001acCTH
(bU3UKHM HA TPOTSHKEHUU BCEU JKU3HU;

6) PIKOJIOrHYEeCKOro BOCIIUTAHHUS

c(OPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhl, OCO3HAHHUE TIJI00AIBHOTO
XapakTepa SKOJOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUM B OKPYXKAKOLIEH Cpelie Ha OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHre OmbITa JeATEIbHOCTH JKOJOTMYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUM 10 (PU3MKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESITeNIbHOCTH, TOTOBHOCTH B IIpoIlecce
u3ydeHus: (U3MKA ~ OCYIIECTBIATh TMPOEKTHYIO M HCCIENOBATEIBCKYIO
NEeATEIbHOCTh UHINBUAYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHbIE YHUBEPCAIbHbIE yUeOHbIe 1eHCTBUSA
ba3oBble JJornueckmue JaelcTBU:
CaMOCTOSITEIbHO  (OPMYNIMPOBATh W aKTyaJIU3UPOBaTh  MPOOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENU JAEATCIHbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTM M MNPOTHBOPEUYMS B  pacCMaTPUBAEMbIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaTeIBaTh IUIAH pelieHHus MpoOJeMbl ¢ y4éTOM aHalM3a HUMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATH PUCKH MTOCIEICTBUH JICTEILHOCTH;
KOOPAWHUPOBATh W  BBHINIOJHATH pabOTy B  YCIOBUSIX  PEAIbHOTO,
BHPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BHUBATbh KPCATHBHOC MBIIIJICHUC IIPHU PCIICHUH ) KU3HCHHBIX Hp06HeM.
ba3oBble ucciaeaoBaTeabCKHe AeCTBUA.
BJIQJIETh HAYYHON TEPMUHOJOTHEN, KIFOYEBBIMU MOHATUAMH U METOAMHU
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BJIJIETh HABBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY TOUCKY
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
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU y4E€OHBIX IPOEKTOB B 00J1acTU (DU3UKU;

BBISIBIIATH MIPUUMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJU3upoBaTh 3ajadvy,
BBIJIBUTATh THIOTE3y €€ peIIeHHs, HaXOAWUTh apryMEHTHI IJIs JI0OKa3aTelIbCTBA
CBOMX yTBEPKICHUH, 3a]1aBaTh MMapaMeTPhbl M KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TONYYCHHBIE B XOJAE pEHICHWS 3aJadd  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 PEAMETHBIX 00J1acTel;

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 PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIllMOHHBIX
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 Ha3zHAa4eHUsS MHPOPMAIMH U LIEJIEBOU ayJUTOPHUH, BRIOUPAst ONTUMAIbHYIO
(dopMy npeacTaBleHUs U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBbIC YHUBEPCAJbHbIC YYeOHbIE 1eHCTBUSA:
OCYLIECTBJISITh  OOllleHHEe Ha Yypokax (U3MKM UM BO BHE-YPOUHOU
NEATENbHOCTH;
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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 €€ IOCTWKEHUIO: COCTABIATH 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 IIPOEKTBI, OLICHUBAaTh MWJIEU C MO3HUIUU 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 BBITIOJIHCHHS TPAKTHYECKON PabOTHI ¢ YIETOM HUMEIOIITUXCS 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:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIIAJICTh HABBIKAMHY ITO3HABATENHHON PeIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI M MBICTUTEIHHBIX
MPOLIECCOB, UX PE3YILTATOB U OCHOBAHUH.
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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 AMOIIMOHATBHOE
COCTOSIHWE, BUJICTh HAIIPaBJICHUS Pa3BUTHUS COOCTBEHHOH 3MOIIMOHAIBHOU Cephl,
OBITH YBEPCHHBIM B ce0¢;

CaMOpETyJIUPOBaHMS, BKIIOUYAIOMIEIO CaMOKOHTPOJIb, 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 JEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
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 KOHPIUKTHI.
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HPEIMETHBIE PE3YJIBTATDBI

K xonmy obyuenuss B 10 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JAOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MECTO (U3UKU B (POpMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIOIEH;

YUUTHIBATh TpaHUIbl NPUMEHEHHS HW3YYEHHBIX (QU3NYECKUX MOJENei:
MaTepHalibHas TOUKA, MHEPIHAIbHASI CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TEJIO,
UJECATbHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOYEUYHBIN
AIEKTPUUECKUM 3apsij NPy PElIeHUH PU3NUECKHUX 3a]1ay;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHMSI BEILIECTBA U
AJEKTPOJUHAMUKUA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBIDKCHHE, CBOOOJHOE TIaJICHHE TeJ, JBM)XKCHUE IO OKPYKHOCTH, WHEPIIHs,
B3auMozeicTBre e, nuddy3us, OPOYHOBCKOE JBM)XKCHUE, CTPOSHUE KUIKOCTEH
U TBEPJBIX TEJI, H3MEHEHUE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJECHCALMs, IUIABJICHUE, KPUCTAUIM3ALUSA, KUIIEHUE,
BJI&XKHOCTh BO3/lyXa, INOBBILIECHUE AABJICHUS I'a3a IIPU €r0 HAarPEBaHUU B 3aKPBITOM
COoCyle, CBs3b MEXAYy DapaMeTpaMy COCTOSIHMS Tras3a B  HM30Ipolieccax,
AJIEKTpU3aLus TeJl, B3AUMOJCHUCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (U3UUYECKUE BEITUYUHBI:
KOOpAWHATA, IyTh, IEPEMELICHHE, CKOPOCThb, YCKOPEHHE, Macca Tejla, CWIa,
UMITYJIC TEjla, KUHETUYECKAsl SHEPIrHUsl, IMMOTCHUHAIbHAsS DHEPIrUsl, MEXaHUYECKas
pabora, MexaHMuYecKash MOIIHOCTh; TPH ONUCAHWU TMPABUIBHO TPAKTOBATH
(bu3MUecKuii CMBICT MCIOIB3yEeMbIX BEIIMYMH, MX OOO3HAYECHHS] W EIUHUIIBI,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYUHY C JPYTUMU
BEJIMYMHAMMU;

ONMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONIb3YsS (U3MYECKHE BEIWYWHBI: JaBICHUE Trasza, TEeMIepaTrypa, CpeIHss
KUHETUYECKAST YHEPIUsl XaOTUYECKOTO JIBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHSSI 3HEprus, padora rasa,
KOd(h(PUIMEHT TMONEe3HOTO JAEWCTBUS TETUIOBOTO JBHUTATENS, MPH OMHUCAHUA
MPaBWIBHO TPAKTOBaTh (U3MYECKUI CMBICT MCIOJIB3YEMBIX BEIWYUH, WX
0o0O3HAaUeHUsT W EAWHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(Gu3HUECKyI0 BEIMUUHY C JPYTUMH BEIMIHMHAM;
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OIKACHIBATh U3YUYECHHBIC JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKUE
SABJICHUST (TPOLIECChl), UCTIONB3Ysl (DU3NUYECKUE BEIMYMHBI: SJICKTPUUECKUN 3apsl,
AJIEKTPUUECKOE T10JI€, HANPSKEHHOCTH I10JIs1, MOTEHUHAN, PA3HOCTh ITOTEHLIHUAJIOB;
MpU ONUCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUI CMBICT HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAYEHUs] W EIUHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEIUYUHY C IPYTUMU BEIUUMHAMU,

aHAJTU3UPOBATh (PU3UYECKUE MPOLECCHl U SBJICHUS, UCIOIB3Yys (Ppuznueckue
3aKOHBI U IIPUHIMIIBL: 3aKOH BCeMUpHOro tarorenus, I, I u 11 3akonsr HeroToHa,
3aKOH COXPaHEHUs MEXAHUYECKOM DHHEPruM, 3aKOH COXPAaHCHUS UMIIYJIbCA,
MPUHIUIT CYNEPIO3ULUN CUJI, TPUHIMI PABHONPABUS HHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJAPHO-KUHETHYECKYK) TEOPUIO CTPOCHUS BELIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEW KMHETUUYECKOW YHEPTUM TEIUIOBOIO JBUKECHHUS MOJIEKYJN C
aOCOJIFOTHOW TeMImepaTypou, MepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH KysoHa, mpu 3TOM pa3anyarh CIOBECHYIO

GbopMyITHUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpaXEHUE U YCJIOBUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSIT OCHOBHBIC TPHUHIUIIBI  JEHCTBHUS MAalllUH, NPUOOPOB U
TEXHUYECKUX YCTPOWUCTB; pasznyaTh yCJIOBHUS MX 0€30MacHOTO HMCIOJIb30BaHMS B
TIOBCEIHEBHOM JKU3HH;

BBITIOJIHSITE DKCIIEPUMEHTBI 110 HCCIICIOBAHUIO (DU3WYSCKUX SBICHUN WU
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUM, TMPU ITOM
dbopmynupoBaTh TpodiieMy/3amadyy U THUMOTE3y Y4yeOHOTO  DKCIIEPHMEHTA,
coOupaTrh YCTAaHOBKY M3 TPEIJIOKEHHOTO OOOPYIOBaHHS, MPOBOJAUTH OIBIT U
dbopMyITUPOBATH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUS (DU3NUECKUX BEIMYMH, IPU
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO0 M3MEPEHHUS W HCIIOJIb30BaTh W3BECTHHIC
METOJbI OLEHKH MOTPENTHOCTEN U3MEPEHU;

UCCICOBAaTh  3aBUCUMOCTH  MEXAy  (DHU3WYECKUMH  BEIUYMHAMH  C
HCTOJIb30BAHUEM MPSMBIX H3MEPEHHM, MPU ATOM KOHCTPYHUPOBATh YCTaHOBKY,
(dbUKCUpOBaTh PE3yNIbTAThl IMOJYYCHHOW 3aBHCUMOCTH (U3MYCCKHX BEIWYHMH B
BHJIC TaOIUIl U TPaUKOB, JICJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHNUS,

coOJIro1aTh MpaBmiIa 0E30MacHOr0 TpyAa MPU NMPOBEACHUN HCCIICIOBAaHUN B
paMKax yd4eOHOTrO DKCIEpUMEHTa, Yy4eOHO-HMCCIIEIOBATECIIbCKON W MPOSKTHOM
NESATEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1a0OPaTOPHOTO
000pyTI0BaHMS;
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pemiatb pacy€THble 3a7aud C SBHO 3aJaHHON (PU3MYECKOW MOJEbIO,
UCIOJIb3Yysl (PU3MYECKHE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3aJa4u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3NUECKUE BEIUUYMHBI U (HOPMYJIBL,
HeoOXonuMble NIl €€ pEelleHUs, MPOBOAUTH Pacuy€Thl U OLIEHMBATh PEATBbHOCTH
MOJIYYEHHOT'0 3HAUeHUsI (PU3NYECKON BEJTMYUHBI;

peraTh Ka4YeCTBEHHbIE 3a/1a4i: BBICTPAUBATH JOTHYECKU HEIPOTUBOPEUMBYIO
LEMOYKY pacCyXICHUI ¢ ONOpold Ha M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
dbuznUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TpeJICTaBIeHUsl y4eOHON U HAYyYHO-TIONYJSPHON MH(pOpPMaLUU, MOJTYYEHHOU U3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIYy4aeMyt0 HHPOpMaIUIO;

OPUBOJUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KU3HU

ISt obecriedeHus: 6e30MacHOCTU MPU OOpAIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU

YCTPOIMCTBAMU, JJIsi COXPAHEHUS 3/I0POBbSl U COOIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHUSI B OKPYXKAIOIlel cpesie;

paboTaTh B TpyNIle C BBHINOJHEHWEM pPAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYyMIMbl, PAIMOHAIBHO paclpeleisTh OO0S3aHHOCTH WU
TUTAHUPOBATH JIEATEILHOCTh B HECTAH/IAPTHBIX CUTYAIUSAX, aJIeKBaTHO OIICHUBATH
BKJIAJ] KQXJ0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHHE paCCMaTPUBAEMOil MPOOIIEMBI.
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoauuyecTBO 4acoB JlomamuHee
Ne JlaTa
3ajlaHue
KonTtpo UlaGopato
Tema ypoxa Bcero P P NpoBeIeHUS
JbHbIE [PHBIE
padoThI padoThI
BBoaHbIN HHCTPYKTaX. BBeeHue.

1 Mexanuka. Kuaemartuka. 1
KunemaTnka TOUKU U TBEPAOTO TEA.

KrnemaTnka TOYKM U TBEPAOIO TEA. I'masa 1. II.

2 MexaHndecKoe IBUKEHHUE. 1 1.23.
CriocoObI OTIMCaHUS JBUKECHUS.

Cuctema otcueta. TpaekTopusi, yTh,
MEepEMEIICHHUE.
PaBHOMEpHOE TIPAMOJIMHENHOE JBUKECHHUE. I

3 CKOpoCTh. YpaBHEHUE JBUKCHUS. 1 4,5,6,7,8,9,10.
MrHoBeHHas U CPEHSISA CKOPOCTH.

Y CKOpeHue.
J[BUKE€HUE C TOCTOSHHBIM YCKOPEHUEM.

4 IIpakTH4YecKoe 3aHATHE HA TEMY: 1 [ToBTOpUTH
PaBHOMepHOe IPSAMOJIMHEHHOE ABUKEHHe. TEMBI
Cii0:keHue ckopocTeid. [IBukenue ¢
MOCTOAHHBIM YCKOPEHHEM.

5 PaBHOMEpHOE JBUKEHUE TOUKHU MO OKPY>KHOCTH. 1 IM. 11, 12, 13,
KunemaTtrka aGCOIIOTHO TBEPOTO TEJIA. 14, 15, 16, 17
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6 JIabopaTtopnas padora Nel. U3yyenue IToBTOpPUTH
NBUKEHUS TeJIa M0 OKPYKHOCTH. TEMBI
2 KontposbHas padora Nel. «KmnemaTuka». IToBTOpUTH
TEMBI
JluHamuka. 3aKkoHbl MeXaHUKH HbroTOHA. I'naBa 2.
8 OcHOBHOE yTBepKaeHHE MexaHuku. Cua. 1 1118, 19.
Macca. Eauaunel Macchl.
9 1,2,3 3axonsl HetoToHa. [IpuHumn 1 I1.
CyNepIio3ulliu CUJl. 20,21,22,23,24
10  Mpakrnueckasn padora: «3akonsl HoroToHay. [ToBTOPUTH
TEMBI
["eoneHTpUUECKasi cucTemMa OTCUeTa. I1.25,26.
11 [[IpumHUIMD OTHOCUTEIBHOCTH [ amues. 1
Cuibl B Mexanuke. CHIIBI B IPUPOJIE. I'maBa 3. I1.27,
12 Cuia TSKEeCTH U CUJla BCEMUPHOTO 1 28,29, 30
TaroteHus. Cuia TSKECTH Ha JIPYyTUX
MJIaHeTax.
Kocmuueckue ckopoctu. Bec. HeBecoMocTb. I1. 31,32,33
13 1
JledbopMmanust ¥ CHIIBI YIPYTOCTH. 3aKOH I1. 34,35,36,37
14 ['yka. Cuiibl TpeHuUs. 1
15 JlaGopaTopHasi pabora Ne2. U3mepenne [ToBTOPHTE
"KECTKOCTH MPYKUHBI. TEMBbI
16 JladbopaTopHas padora Ne3. U3mepenne [ToBTOPUTH
K03(ppuHEeHTa TPEHUS CKOJIbKEHUS. TEeMBI
IIpakTHyeckoe  3aHsITHE: «Cunbl B [ToBTOpUTH
17 | mexaHuke» 1 TEMBI
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KontposbHas padoraNe2 «/lunamuka»

[IoBTOPUTH
18 P
TEMBI
3aKOHBI COXPAaHEHHS B MEXaHHUKE. 3aKOH
COXpaHEeHHUs uMIyibca. MiMmyibc MarepuaibHON
I'napa 4. I1.
19 [TOYKH. 1
38,39

20 (ladoparopHasi padora Ned4. U3yuenue ToBTOPHUTE
NBHKEHUSI TeJIa, OPOIIEHHOT 0 reMbI
rOPU30HTAJBLHO.

21  Mexanudeckasi paboTa U MOITHOCTh CHUJIBI. 1 I1. 40,41,42
Oneprusi. Kunernueckas sHeprus.

22 [IpakTudeckasi padora: Pabora, MOIIIHOCTH U IoBTOPHUTE
DHEPIusl. FeMBI
PaboTa cHIbI TSHKECTH M CHITBI YIIPYTOCTH.

KoncepBatuBHbie criibl. [loTeHIIMaBHAS o
23  pHeprus. 3aKOH COXPaHEHMs SHEPTUU B 1 :
MEXaHUKe. 43,44,45,46,47

24  JlaGopatopHas padora NeS. U3yueHnue 3akoHa IoBTOPHTD
COXPaHEHHMSI MEXaHUYECKO IHEePIHH. FeMBbI

25 [[MpakTnyeckas padora: «3aKoH COXpaHEeHHS 1 IToBTOpPUTH
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SHEPIrumn» TEMBI

26 |Tunamuka BpAILATEJILHOIO IBUKECHUSA I'maBa 6. I1.
a0COJIOTHO TBEPIOTO Tesia. OCHOBHOE 48,49,50
ypaBHEHHE JMHAMUKH BpaIaTeIbHOTO I'masa 7. I1.51,
nBMKEeHUS. PaBHOBecue Tell. 52

27 JlaGopaTopHasi pabGora Ne6. U3yuenue IToBTOPUTH
PaBHOBeECHS TeJia MO/ JAeiCTBHEM TCMBI
HECKOJIBKHX CHJI.

28  |KomrposbHasi pa6oTa Ne3 «3aKoHBI
COXpAHEHHS B MEXaAHHKE» [losTOpHTL

TeMblI
(OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO- ['naBa 8. I1.
KUHETUYECKOM Teopuu. bpoyHOBCcKkoe ©3,54,55,56
29 nBukeHne. CUiibl B3aUMOJIEHCTBUSL MOJIEKYIIL. 1

CTpoeHue TBEPAbIX, )KUJIKUX U ra3000pa3HbIX
Tell.

30 [10BTOPUTH TEMBI

IIpakTuueckas padora: «OCHOBBI

MOJIeKyJ]ﬂpHO-KI/IHeTI/I‘IeCKOﬁ TCOPHUN).
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MoneKyJIsIpHO-KUHETUYECKas

I'nmasa 9. I1.

31 Teopus uaeaabHoro raza. OCHOBHOE 1 57, 58, 59,
ypaBHenue MKT. Temneparypa u 60,61, 62
TEIJIOBOE PaBHOBECHE.

OrnpeneneHne TeMnepaTypsl.
OHEprus TeII0BOTO JIBHXKCHUS
MOJICKYII.
32 |MpakTuueckas pabdora:
IToBTOPUTH
«MoJ1eKyJIsIpHO-KUHETHYeCKAasi -
TEOPHUsI MIEATBLHOT0 ra3ay.
YpaBHEHUE COCTOSHUSA I'masa 10. IL.

33  |[umeanbHOro rasa. I'a3oBbie 63, 64, 65, 66,
3aKOHBI. 67

34 IIpakTuyeckasi padora:
«YpaBHEHHS COCTOSIHUS IosropuTs
neabHOro rasa. 'azosble TCMBI
3aKOHBI».
B3auMHbIe TIPEBpaLieHHs ['nasa 11. I1. 68,

35 PKUJIKOCTEN U T'a30B. 69,70, 71
Haceimennsiii nap. JlaBinenue
HACBILIEHHOTO napa. BiaxxHocTh
BO3/1yXa.

Kpucrannmueckue u ['masa 12. I1. 72

36 amop(dHbIe Tena.

IIpakTuyeckas padora: [loBTOpHUTH

37 «B3anMHble npeBpanieHnst TEMBbI

)KI/II[KOCTeﬁ H 1ra3oB».
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38  |OCHOBBI TEPMOJUHAMUKH. ['maBa 13. I1. 73,
BuyTtpennsis sHeprusi. Pa6ora B 74,75, 76, 77
TepMoauHaMuke. KonnuecTBo
TEIUIOTHI. Y PaBHEHUE TEIJIOBOIO
basiaHca.

39 |1 u 2 3akoHbI TepMOIUHAMHUKH. I1. 78, 79, 80, 81,
KIIJI TermoBsIX ABUTATEIICH. 82, 83

40 JlaGoparopHasi paGoTta Ne7. [TOBTOPUTH TEMBI
JKcIepUMEeHTAJIbHAS
nposepka 3akoHa I'ei-
JIroccaka.

41 [TpaxkTuyeckas padora: [10BTOPUTH TEMBI
«OcHoBbI TepMoguHAMUKID)

42 KOHTpOJ]I)Haﬂ paﬁoTa Neq 1 HOBTOpI/ITL TEeMBbI

«MoJiekyJasipHasi (pU3MKA.
TensoBble siBIEHUSD).
gCHOBBI BHeKTpo,Z[IB/IHaMI/IKH. _
JIEKTPOCTATUKA. DIEKTPUUECCKU I
43 3ap>mT.p3aK0H Kysona. b ['1aa 14. I1. 84,
85, 86, 87

44  DDnekTpuyeckoe MoJe. I1. 88, 89, 90, 91,
Hanpsik€eHHOCTB AIEKTPUYECKOTO 92
rosisi. CuioBble TuHUM. [IpuHnun
CYNEePHO3UIAU TTOJIEH.

45 IIpakTuyeckasi padbora: 3aKoH [T0BTOPUTH TEMBI

KyJsoHa

HpOBOI[HI/IKI/I U JUDJICKTPUKH B

QJICKTPOCTATHICCKOM IIO0JIC.

1. 92
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46

47

IToTeHIManbHas SHEprus
3apsDKEHHOTO Tejla B OJHOPOJAHOM
DIIEKTPOCTATUYECKOM I10JI€.
IloTeHnMal 371EKTPOCTATUYECKOT O
[1OJIs1 ¥ PA3HOCTH ITOTEHIUAJIOB.
CBs13b MEXIY HANPS)KEHHOCTHIO
DIEKTPOCTATUYECKOTO M0JIA U
A3HOCTBIO ITOTCHIIUAJIOB.

I1. 93, 94, 95,
96,

48

DJIEKTPOEMKOCTb. ETMHUIIBI
biekTpoeMKocTu. KoHiencartop.
DHEeprus 3aps>KEHHOTO
koHseHcaTopa. [IpumeHeHue
KOHJICHCATOPOB.

IT. 97, 98, 99

49

IIpakTnyeckas padora:
«IJIEKTPOCTATHKA).

IloBTOPUTH
TeMbI

50

3aKOHBI HOCTOSTHHOT'O TOKA.
DJieKkTpruueckruit Tok. Cua Toka.
3axon OMma JiJig yyacTKa IeTH.
ConpoTUBIEHUE.

I'nmasa 15. I1.
100, 101

ol

DJIEKTPUUECKHUE IICTIH.
[TocnenoBaTepHOE U MapaIeIbHOE

COCANHCHUC ITPOBOAHHUKOB.

I1. 102, 103
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52

JIabopaTopHasi padora Ne§.

. [ToBTOPHUTH

ocJieI0BaTeJIbHOE U
napaJjJjiejJbHoe coeJUHHEeHne TEMbIL
NMPOBOJHUKOB.

PaboTa 1 MOIITHOCTH ITOCTOSIHHOTO I1. 104, 105,

58 roxa. DNEeKTPOABIKYIIAs CUJIA. 106, 107
3axoH OMa 11 ITOJTHOM IETIN.

54 JlaGopaTopHasi paGora Ne9. [ToBTOPUTH
N3mepenne I/1C u BHyTpeHHEro TeMBbI
CONMPOTUBJIEHUSI UCTOYHUKA
TOKA.

55 IIpakTHYeckoe 3aHATHE: IToBTOPUTH
«3aKOHBI MOCTOSTHHOT O TOKAa» TEMBI
JJIEKTPUYECKUI TOK B PA3IIMYHBIX I'naBa 16. II.

56 cpenax. DIEeKTpruuecKas 108, 109
IPOBOJIUMOCTD PA3TUYHBIX
BEIIIECTB. 3aBUCUMOCTD
CONPOTHUBIICHUS TPOBOIHUKA OT
TEMIIEPATYPBHI.

CBepXIIPOBOJUMOCTb.

57 DJIEKTPUUECKUN TOK B IT. 110, 111
noaynpoBogHukax. CoOCTBeHHas
1 [IpUMECHAsi TPOBOJIUMOCTH.

TpaH3uCTOPHI.

58 DJIEKTPUUYECKUM TOK B BAKyyMe. I1. 112, 113
DNEKTPUUECKUN TOK B )KUIKOCTSIX.

59 IIpakTnuyeckas padora: IToBTOPUTH
JJIeKTPUYeCKHil TOK B TeMBI

A3JIMIHBIX Cpeaax
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DJIEKTPUYECKUN TOK B Ta3ax. IT. 114, 115,116

60 CaMOCTOATENbHBIN U 1
HECAMOCTOSITEIIbHBIN pa3psiabl.

[11a3ma.

61 IIpakTHyeckoe 3ansiTue: 1 IToBTOpPUTH
«JIEKTPHYECKHI TOK B TEMBI
Pa3JIHYHBIX Cpeax».

6 KonTposibHas padoraNes 1 [ToBTOPUTH
«OCHOBBI JIEKTPOAMHAM UK. TEMBI

63 IloBTOpEHHE HA TeMy: 1 IToBTOPUTH
Kunemaruka TEMBbI

64 IloBTOpEHHE HA TeMy: 1 IToBTOpPUTH
/Innamuka TEMBI

65 IloBTOpeHHe HA TeMy: 3aKOHBI 1 [ToBTOPUTH
COXPAaHEHUS B MeXaHHMKe TEMBI

66 IloBTOpEeHHe HA Temy: 1 [ToBTOPUTH
Mouieky/isipHast pu3uKa. TEMBI
TenuioBbie siBJICHMUS.

67 IloBTOpEHHE HaA TeMy: 1 [ToBTOPUTH
DJIeKTPOAUHAMHKA TEMBI

68 NTorosoe recrupoBanue 1 [ToBTOPUTH

TEMBI
OBIIEE KOJIMYECTBO YACOB I10
IIPOTPAMME 68 > 0
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YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

» ®usuka, 10 xknacc/ Mskumes I'.4., byxosues b.b., Corckuit H.H.,
AxunonepHoe o0mectBo «M3narenbecTBo
«IIpocBemenune», 2014r.

METOANYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

[Iporpamma kypca ¢pusuku aiisg 10—11 knaccoB. ba3osblit ypoBeHs (aBTop B.
A. KacesHOB)

YMK «®uzuka. 10 knacc. ba3zoBelit ypoBeHbY»

1. ®usuka. 10 knacc. ba3oBbiil ypoBeHb. YUEOHUK C JIEKTPOHHBIM
npuiioxenueM (aBrop B. A. KacesHOB).

2. ®uzuka. 10 knacc. ba3oBbiit ypoBeHb. MeToaunueckoe rnocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 kiaccel. ba3zoBeiit ypoeHb. TeTpanb i1s 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesinoB, B. A. Koposun).

4, ®uzuka. 10—11 knaccel. bazoelit ypoBenb. KoMiuiekT Tetpaaeit mis

KOHTPOJIBHBIX paboT (aBTOp B. A. KacksHoB)
5. @usuka. 10 knacc. luiakTuueckrue KapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Yakos).

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 http://nsportal.ru - cormanbHas ceTh paOOTHHKOB 0OPa30BaHU.

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

3 http://festival.1september.ru/articles/ - pectuBanp megarornyeckux uiei

«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caitt muist yaurenei pu3UKH ¥ UX YICHHUKOB.
5 http://'www.physics.ru/ - maTepuansl o pu3mkKe.
6 www . ege .edu.ru - uadopmanmoHHbIi optan EI'D.

7 http :// school - collection . edu . ru / - equras xomiekus [{OP
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