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NNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 06a30BOro YpPOBHS Ha YpPOBHE CpeIHEro oO0mero ooOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMIOJIOXKEHUH W TpeOOBaHHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOM
obOpazoBatenbHOM mporpammel, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ yuétom (denepaibHOI
paboueil mporpaMmbl BOCIMTAHUS U KOHIICTIIIMM TpenojaBaHusi yuyeOHoro npeamera «Dusnkay B
oOpa3oBaTenbHbIX  opraHuzauusax  Poccuiickoin ~ ®denepanuu,  peamu3ylolUX  OCHOBHBIE
o0Opa3oBaTelbHbIE TPOTPAMMBI.

CopepxaHue mporpaMmbl 1Mo (GU3MKe HaNpaBlieHO HA (OPMUPOBAHHE €CTECTBEHHO-HAYUHOMN
KapTUHbl Mupa oOydarommxcs 10—11 kmaccoB npu oOydyeHnn ux (usmke Ha 6a30BOM YpPOBHE Ha
OCHOBE CHUCTEMHO-/IESITeIbHOCTHOTO noaxoa. [IporpamMma mo pusuke cOOTBETCTBYET TPEOOBAHUIM
OI'OC COO x mIaHUpPyEMbIM JTUYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM OOYUYEHHS C YUETOM
paboueit nporpammbl Bocniutanusi MAOY Copoxunckoit COLINe 3, a takke MeXNpeaMeTHbIC
CBS3M C €CTECTBEHHO-HAYYHBIMU y4E€OHBIMM NpeAMeTaMH. B Hell ompenensroTcsi OCHOBHBIE LIETU
u3ydeHusi GU3MKU Ha YPOBHE CpPEeHEro 00IIero o0pa3oBaHus, IUIAHUPYEMbIE PE3YIbTaThl OCBOCHHUS
Kypca (pU3UKU: TUYHOCTHBIE, METAlIPEIMETHBIE, IPEeAMETHBIE (Ha 0a30BOM ypOBHE).

[Tporpamma no ¢pu3uKe BKIIOYAET:

® [JIaHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (QU3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

IpeIMEeTHBIE Pe3yIbTaThl M0 ToJjaM O0yUeHHUS,

e cozaepxaHue yuyebHoro npenmera «Duszmka» mo rogam oOydeHus.

du3nka Kak Hayka O HamOoliee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyNAs B KaueCTBE Y4eOHOTO
npeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHMM 00 OKpYKarolleM MHpE.
[koapHBIN Kypc PU3UKH — CHCTEMOOOPA3YIOIIHM JIs1 €CTECTBEHHO-HAYYHBIX YU4E€OHBIX IIPEIMETOB,
MOCKOJIbKY (pU3MYecKue 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB M SBJICHHUM, M3y4yaeMbIX XUMHEH,
ouonorueit, pusndeckoit reorpadueit u actpoHomuen. Mcnonb3oBaHue U aKTUBHOE MPUMEHEHHE
¢u3nueckux 3HAHUI ompenesseT XapakTep U pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHMs HOBBIX MAaTEpHUAJIOB C 3a/JaHHBIMHU
cBoiicTBamu U Jipyrux. M3ydyenue ¢pu3nku BHOCUT OCHOBHOM BKJIa/J B POPMUPOBAHUE €CTECTBEHHO-
HAYYHOM KapTHHBI MHUpa 00ydaromuxcs, B (GOpMHUPOBAHHE YMEHHUI NPUMEHSATh HAyYHBIH METO[
MO3HAHUS NIPU BBITIOJIHEHUN UMHU y4EOHBIX HCCIIEJOBaHUIA.

B ocHOBY kypca Qu3MKH 1T YPOBHS CpeIHEro OOIIero oOpa3oBaHMs TOJOXKEH Pl UICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBHM C HEMl KypC SIBJISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEPXKUT MaTepuall M3 BCeX pa3/leNioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOU, TaKk U
COBPEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca (QU3MKH OObEIUHEH BOKPYT
¢u3nueckux teopuil. Benymum B Kypce siBisieTcst GOpMUpOBaHUE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BEUIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanuzanus NpeanosiaracT HCIOIb30BaHUE T'yMaHUTAPHOIO
noTeHuuana (GU3N4ecKol HayKH, OCMBICIIEHUE CBSI3U pa3BUTHs (U3HKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUECKUMH, HDABCTBEHHBIMHU M 9KOJIOTUYECKUMH MPOOIEMaMHu.

2



Hoesn npuxnaouoii nanpasnrennocmu. Kypc ¢usumku mpeanonaraeT 3HaKOMCTBO C IIHPOKHM
KPYTrOM TE€XHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUSHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peanu3yercs IMOCPEICTBOM BBEACHHS 3JIEMEHTOB COJEp)KAHMS,
MOCBSIIIEHHBIX JKOJOTUYECKUM MPOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Ppa3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TaKkKe OOCYKACHHS MPOOJIeM panrOHATIBLHOTO MPUPOIOIIOIB30BAHUS H
HKOJIOTMYECKON OEe30MacHOCTH.

Crep>KHEBBIMU D3JIEMEHTaMU Kypca (HU3MKM Ha YPOBHE CpEIHEro oOHIero oOpa30BaHMS
ABIAIOTCS  (pusmdeckue Teopuu ((popMUpOBaHHME TNPEICTABICHUN O CTPYKTYpEe MOCTPOCHUS
¢usnveckoit Teopuu, poiaM (yHIAMEHTAIBHBIX 3aKOHOB M NPHUHIMIOB B COBPEMEHHBIX
NPEJICTABICHUSIX O MPUPOJE, TpaHHUIAX MNPUMEHUMOCTH TEOPHM, IJIi OMHCAHMUSI E€CTECTBEHHO-
HAyYHBIX SIBJIEHUH U MPOLIECCOB).

CucTeMHO-/1eATeIbHOCTHBIN MOAX0A B Kypce (U3MKU peann3yercsl Mpeke BCEro 3a CYET
OpraHW3alliy SKCIIEPUMEHTANBHON AesTeabHOCTH oOydatommuxcs. [lis 0a3oBoro ypoBHsS Kypca
GU3UKKH — ATO HCIOJIB30BAaHUE CHUCTEMbI (DPOHTAJIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB WU
7a00paTOpHBIX pabOT, KOTOphIE B TMporpaMme M0 (Qu3nke OOBEIUHEHBI B OOIIMI CIHCOK
YUYEHUYECKUX TMPAKTUYECKUX paboT. BeineneHue B yKa3aHHOM TIepeyHEe JIaOOpaTOPHBIX padoT,
TIPOBOJIMMBIX JIJISl KOHTPOJISI ¥ OLIEHKHU, OCYIIECTBISIETCS YIaCTHUKAMH 00pa30BaTEbLHOTO MpoIiecca
UCXOAs #3 OCOOCGHHOCTEW IUIaHMpPOBAaHUS U OcHamieHus kaOuHera ¢usuku. I[lpum sTom
oOecrieunBaeTCsl OBJAJCHUE OOYJArOIIMMHUCS YMEHHUSMH TPOBOJUTH KOCBEHHBIC HW3MEPECHHS,
UCCJICIOBAHUSI 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB 10 IPOBEPKE
NPE/UTOKEHHBIX TUTIOTE3.

Bbonbiioe BHUMaHUE yaensieTcsl PEIICHUIO pacYETHBIX U KaueCTBEHHBIX 3anad. [Ipu stom mms
pacuéTHBIX 3a7ad MPHOPHUTETOM SBISIOTCSA 3aJa4d C SIBHO 33JaHHON (U3NYECKOH MOJENbIO,
TIO3BOJISIONINE MPUMEHSITh M3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszzenia Kypca,
TaK U UHTErpUPYs 3HAHUS U3 Pa3HBIX pa3enoB. /(s kauecTBEHHBIX 3a7]a4 MPUOPUTETOM SBIISIOTCS
3aaHusl Ha OOBSICHEHUE MPOTEKaHUs (PM3MUYECKUX SIBICHUH W MPOIIECCOB B OKPYKAMOIIEH KU3HHU,
TpeOytomue BriOopa GU3NIECKOi MOACTU IS CUTYAIH MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBuM ¢ TpeboBanusiMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY O0ECIIEUEHUIO
ydaeOHOro mporecca 0a30BbIii YpOBeHb Kypca (PU3MKK Ha YPOBHE CpPEIHEro oO0Iero odpasoBaHUs
JIOJDKeH W3y4aThCsl B YCJIOBUAX TPEAMETHOTO KaOWHeTa (U3WKA WM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKiIa. B kabuHeTe ¢Gu3NKU
JOJDKHO OBITh HEOOXOAMMOE JilabopaTOpHOE O0OOpYJOBaHUE [UIsl BBIMIOJHEHUS YKa3aHHBIX B
nporpamme o Gpu3uKe y4eHUYECKUX MPaKTHUECKUX paboT U JeMOHCTPAllMOHHOE 000pyA0BaHuE.

JleMoHcTpalimoHHoe  o0oOpyaoBaHue (POPMHUPYETCS B COOTBETCTBMHM C  MPUHIIMIIOM
MUHUMATBHONW JIOCTATOYHOCTH M O0OECIEeYMBAET IMOCTAHOBKY TEPEUUCIICHHBIX B IMPOTpamMMe II0
¢u3nMKe KITIOYEBBIX JIEMOHCTPALMK sl HMCCICAOBAHUS HM3y4aeMbIX SIBICHHA W TIPOIECCOB,
SMIUPHYECKHUX U (PYHIAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHU.

JlaGopaTopHOoe 000OpymOBaHUE AJIsl YYCHHUECKUX MPAKTUIECKHX paboT GopMHpyeTcs B BHIE
TEMAaTUYECKUX KOMIUICKTOB M oOOecreyuBaeTcss B pacyére OJHOro KOMIUIEKTa Ha JIBYX
oOyuaromuxcsi. Temarnueckue KOMILIEKTbI JIaDOpaTOPHOTO OOOpPYAOBAHUS JIOJKHBI  OBITh



MMOCTPOCHBI Ha KOMINICKCHOM HMCIIOJIb30BAHWU AHAJIOTOBBIX H L[I/I(prBLIX HpI/I60pOB, a TaKXKC

KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE IU(POBBIX Jab0opaTopuil.
OCHOBHBIMHU LIETSIMU U3Y4YE€HHS PU3UKH B 00111eM 00pa30BAHUH SBIISIOTCS:

(dopMHpOBaHHE UHTEPECA U CTPEMJIEHUS OOYYaIOIINXCS K HAYYHOMY M3YyYEHUIO IPUPOJBI,
pa3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHMM O HAay4yHOM METOAE€ TO3HaHus U  (popMHUpOBaHUE
UCCIIEIOBATEIBCKOr0 OTHOIIEHHUS K OKPYKAIOIIHUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOI'O MHPOBO33PEHUSI KaK pe3yJibTaTa HU3y4EHUS OCHOB CTPOCHHUS
MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHre yMEHHUI OOBSCHATH SBIICHUS C HCMIOJIb30BaHUEM (PU3UYECKUX 3HAHUU U
Hay4HBIX JOKa3aTeJIbCTB;

dbopMupoBaHHe MPEACTABICHUA O PO PUUKH JIJISl pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUM.

JocTmkeHne STUX Ieel o00ecreurBaeTCs pEIICHHEM CIEAYIONUX 3a7ad B IIpoliecce
U3y4eHHsI Kypca GU3HKU Ha YPOBHE CPEHETO 00IIero 0Opa3oBaHHUS:

npUOOpETeHNE CUCTEMBI 3HAHUM 00 oOmMX (QHU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUAX, BKIIOYAs MEXAaHUKY, MOJIEKYJSIPHYIO (HU3HKY, SIEKTPOJUHAMUKY, KBAHTOBYIO
($U3HKY U JIEMEHTHI aCTPO(U3HKY;

dbopMupoBaHNEe YMEHUN NPUMEHATh TEOPETUUYECKUE 3HAHUA IS OOBSICHEHUS (PU3NYECKUX
SBJICHUM B IPUPOJE U AJIs PUHATHS IPAKTUYECKUX PELICHUM B IIOBCETHEBHOW JKU3HU;
OCBOEHHE CITOCOOOB pELIECHUsI PA3IMUYHBIX 3a/1a4 C SBHO 3a/laHHON (PU3MYECKON MOJIENbIO,
3a/1a4, MOJPa3yMeBaOUIMX CAMOCTOATENbHOE CO3/1aHne (PU3NUECKON MOJENH, aJeKBaTHON
YCJIOBUSIM 33/1a4u;

NOHMMaHUe (U3NYECKUX OCHOB U TPHUHIMIIOB JCHCTBHS TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTMYECKUX IIPOLIECCOB, UX BIUAHUSA HA OKPYKAIOLIYIO CPENLY;

OBJIQZICHUE METOJAAMU CaMOCTOATENIBHOIO IUIAHUPOBAHHUS W TPOBENEHUS (PU3UUECKUX
AKCIEPUMEHTOB, aHAIM3a U MHTEpIpeTalud WH(POpMAIUH, ONpe/eeHUs] JOCTOBEPHOCTH
IIOJIyYEHHOT O PE3YIIbTaTa;

CO3/IaHUE YCJIOBUU JUIA PAa3BUTUS YMEHHUM IPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPYECKOU
JEATEIIbHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHUS
orBoautcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kitacce — 68 yacos (2 yaca B
HEJICTTIO).

[Ipennaraemeiii B mporpamme 1o (u3MKe MepedeHb Ja00paTOPHBIX W MPAKTHYECKUX padboT

SIBIISIETCSI PEKOMEH/I0BAaHHBIM, YYHUTENb JIeJIacT BHIOOp MpOBEeHHs 1a00paTOPHBIX PadOT M OIBITOB
C Y4€TOM MHIUBHUAYAIbHBIX 0COOEHHOCTEN 00yYarOMIMUXCsl.



COJEPKAHUE OBYYEHUA

10 KJIIACC

Paszpen 1. @u3nka ¥ MeTOAbI HAYYHOI'0 NTO3HAHUSA
®uszuka — Hayka o npupone. Hayunsle meTombl IMO3HaHUSA OKpyXkaromero mupa. Pomp
HKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE MO3HAHMS IPUPOIbI. DKCIEPUMEHT B (DU3HKE.
MonenpoBanue (usmdeckux siBiIeHHM W npoueccoB. Hayunele rumote3pl. dusmueckue
3aKOHBI U TEOpUHU. ['paHMIIbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBHUSL.

Ponb m mecto ¢usuku B (POPMUPOBAHMHM COBPEMEHHOM HAYyYHOW KapTHHBI MHpa, B
IIPAKTUYECKON JEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanorossie u I_II/I(prBLIe HU3MCPHUTCIILHLBIC HpI/I60pBI, KOMIIBOTCPHBIC JATYHUKH.

Pa3zngen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe aABrkeHruEe. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBMKEHHS. CucTemMa OTCUETA.
Tpaextopus.

[lepemerienue, CKOpPOCTh (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOpPEHHE
MaTepUalbHON TOYKH, MX MPOEKUUH HA OCHU CUCTeMbl KoopauHaT. CIoKeHHEe NepeMeleHUN M
CJII0’)KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TMpsMOJIMHEWHOE MABWXKeHHe. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUSI, TYTH U NEPEMEIICHUS MAaTEPUAIBHON TOUKU OT BPEMEHHU.

CBoOopgHoOE MmajicHre. Y CKOPEHHE CBOOOTHOTO A ICHHUS.

KpuBonuneiiHoe nBuxkeHHE. [[BUXKEHHE MAaTEPUATIBHOM TOYKHU MO OKPY>KHOCTH C MOCTOSIHHOM
0 MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAass CKOpocTh. [lepros u yactora oOparieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE.

TexHuueckne ycTpOWCTBA U NMPAKTUYECKOE MPUMEHEHHUE: CIHUIAOMETP, ABHKEHUE CHApPSIOB,
LIETIHBIE U PEMEHHBIE NIEPEIAUH.

Jlemoncmpayuu

Mopnenb cuctembl 0TCYETA, WILTIOCTPALIMS KHHEMATHYECKUX XapPAKTEPUCTUK IBHKCHMUS.
[IpeobpazoBanue IBUKEHUN C HCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHne Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue aBmxeHus Tena, OpOIIEHHOTO MO/ YIIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenue yckopeHusi CBOOOIHOTO MaJieHUSI.

HamnpasieHne cKOpoCTH IIPU ABUKEHUU 110 OKPY’KHOCTH.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

M3yueHne HepaBHOMEPHOI'O JBUKEHHUS C LIEJIbIO ONIPENEICHUSI MTHOBEHHOU CKOPOCTH.
HccnenoBanue COOTHOIICHUS MEXIY NYyTSIMHU, MPOMACHHBIMM TEJIOM 3a IOCIEAOBATEIIbHBIC

paBHBIE IPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU C HaYaJIbHOM CKOPOCTBIO, PABHOM
HYJIIO.



N3yueHne NBUKEHUS 1IapUKa B BI3KOW KHJIKOCTH.

W3ydenue nBUKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocutenbHOCTU ['amuies. Ilepseiii 3akoH HproroHa. MHeprmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuina. [lpunuun cynepno3unuu cuil. Bropoii 3akon HeroToHa /7151 MaTepuaibHOM
ToukH. Tperuit 3aKkoH Hpl0TOHA 119 MaTepUabHBIX TOYEK.

3akoH BceMHUpHOro Tarorenus. Cuna tspkecTu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoiabxkeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuia
TPEHUsI CKOJbXKEHUs W cuia TpeHus nokos. Kosdduuuent tpenusa. Cuiia cOmpoTHBICHUS TPHU
JBUKEHHUU TeJla B )KUJIKOCTH WJIN ra3e.

[TocTynaTenbHOE U BpalaTelbHOE IBMKEHUE a0COTIOTHO TBEPAOTO Tea.

MoOMeHT cuiibl OTHOCUTENBHO Ocu BpamieHus. [lneuo cumbl. YCinoBusi paBHOBECUSI TBEPIAOTO
Tena.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: MOMAIIWIHHUKY, JABUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenune nHepUMH.

CpaBHeHME MacC B3aUMOCICTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue Cuil.

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT JAe(OpMaIIiH.

HesecoMocTts. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUU.

CpaBHEHHE CUJI TPEHUS MOKOS, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBeECHs TBEPIOTO Teiia. Buibl paBHOBECHS.

Vuenuueckuti sxcnepumenm, nabopamopHvie pabonivl

W3ydenne nBukeHus: Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE M PE3UHOBOM
obpasrie, oT ux jJaedopmariiu.

HccnenoBanue ycinoBHil paBHOBECUS TBEPAOTO TEIa, UMEIOIIETO OCh BPAILICHMUSI.

Tema 3. 3aKkonvl coxpanenus 6 Mexanuke

NMnynsc maTepualibHOM TOYKH (Tea), CUCTEMbl MAaTEpPHANIbHBIX ToueK. MIMIyiabC CHIIBI U
M3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPaHEHUsl UMITYJbca. PeakTHBHOE IBUXKEHHE.

Pabota cuiiel. MOIIHOCTE CUJIBI.

Kunernueckass sHeprust MarepuaqbHOW TOUYKH. Teopema 00 H3MEHEHWH KHHETHUYECKOM
SHEPIUH.

[Torennmaneuas sHeprus. lloTeHnuaneHas 3HEprus ymnpyro ae(GopMHUpPOBAHHOW MPYKUHBI.
[TorenunanbHas sHEPruUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.



[ToreHunaneHple M HeENOTEHUUAIbHbIE CHUJIbl. CBA3b pabOTHl HENOTEHLUMAIBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOUN SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUN.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEpP, NPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE JBUKEHUE.

[lepexon moTeHMAIBHON YHEPTUN B KWUHETUYECKYIO M OOPATHO.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabonul

N3ydyenne aOCOIIOTHO HEYNPYroro yjaapa ¢ IOMOLIBIO JABYX OJUHAKOBBIX HHTSIHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI ¢ I3MEHEHHEM MEXaHMUYECKON 3HEpPruM Tejla Ha MpUuMepe
PaCTSKEHHS] PE3UHOBOTO KIyTa.

Paznen 3. Mogiekyasipaasi Gu3suka 1 TepMOJIMHAMHUKA

Tema 1. OcHo8bl MONEKYIAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U HMX OMBITHOE OOOCHOBaHHE.
bpoynoBckoe nBmwxkenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHIl BEUIECTBA.
Mopenu cTpoeHus Ta3oB, KUJIKOCTEH U TBEPJIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TuXx mMozenei. Macca u pa3mepsl mosekyi. KonnuectBo Bemtectsa. [loctosinHass ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nzmepenue. lllkana remneparyp Lenbcus.

Mogens wupaeanbHoro raza. OCHOBHOE YypaBHEHUE MOJIEKYJISIPHO-KUHETUUYECKOW TEOpPUHU
ujeanbHOrO raza. AOGCOMIOTHAS TeMIlepaTypa Kak Mepa cpeHeld KHHETUYECKOW YHEPTUU TETJIOBOTO
nBwkeHuss vactul rasza. lllkama Ttemneparyp KenbBuHa. ['a30Bble  3aKOHBI.  YpaBHEHHUE
MenneneeBa—Knaneiipona. 3akon [lanbrona. M3omponeccsl B HICAIBHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [’ paduyeckoe MpeacTaBIeHUE H3O0MPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpoiicTBa U MPAKTHUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThl, IOKa3bIBAIOIINE AWCKPETHOE CTPOCHHE BemecTBa, (oTorpaguu  MOJIEKYI
OPraHUYECKUX COCAMHEHHI.

OmnpiTel 0 MU Y3UN KUIKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JBUKEHUS.

Mopens onbita LlTepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEXMOJICKYIIPHOTO B3aUMOICHCTBHUS.

Mopenb, WTIOCTpUpYOLIas TPUPOY IaBJICHUS ra3a Ha CTEHKHU COCY/a.

OMBITHI, WIUTIOCTPUPYIOIITUE YPABHEHUE COCTOSIHUS UCATBHOTO Ta3a, U30MPOIIECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamophule pabomul

OnpeneneHne Macchl Bo3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEPATYPhI BO3yXa B HEM.



HccenenoBanue 3aBUCHMOCTH MEKY IApAMETPAMU COCTOSIHMS Pa3peKEeHHOTO Tasa.

Tema 2. Ocnoebl mepmoouHamuku

TepmonnHamuyeckass cucremMa. BHYTpeHHSsS DHEpPruss TEPMOAMHAMMYECKOM CHUCTEMBI H
crocoObl e€ m3MeHeHus. KomnuecTBO TermyioTel u pabora. BHyTpeHHssE sHEprusi 0JJHOATOMHOTO
UICANbHOrO ra3za. Buapl Teruionepenadu: TEIIONPOBOAHOCTh, KOHBEKLHS, U3JIy4CHHE. Y AEIIbHAS
TEIJIOEMKOCTD BelllecTBa. KoIM4ecTBO TEIUIOTHI IpH TEILIONEpeaaye.

[Tonsitue 006 aguabatHoM mporiecce. [lepBoiii 3akoH TepMoguHaMuku. [IpuMeHnenue nepBoro
3aKOHA TEPMOJIMHAMUKH K M3ompoleccaM. ['padudeckas uaTepnperanus paboThl rasa.

Bropoii 3akon TepMoguHaMuku. HeobpaTuMocTh MpoIeccoB B MPUPOJIE.

TeruoBble mammubl. [IpuHIMNBI ASHCTBUS TEIOBBIX MamuH. [IpeoOpa3oBanusi sHEpruu B
TEIUI0BbIX MamnHax. KoagduuueHnt noneznoro neictsus TemnoBoi MamuHbl. [{ukin Kapho u ero
K03 (ULIUEHT OJIE3HOTO ACHCTBHUS. DKOIOTHYECKHe MPOOIEMbI TEIIII0OIHEPTETUKH.

TexHUyeckrue yCTpOHCTBA M MPaKTUYECKOE MPUMEHEHHUE: IBUTaTellb BHYTPEHHETO CropaHus,
OBITOBO XOJOIUIBLHUK, KOHAUIIHOHED.

Jlemoncmpayuu

H3MmeHeHne BHYTpEHHEH SHEPTUU Tela MPU COBEPIICHUU PabOThI: BBUIET MPOOKHU U3 OYTHUIKU
NoJl JEHCTBUEM CXKAToro BO3AyXa, HarpeBaHue s¢upa B JATYHHOU TpyOKe MNyTEM TpPEHHUS
(BHI€OAEMOHCTpAITHS ).

N3menenre BHYTpEHHEH SHEPruM (TeMIepaTyphl) Tella P Teruionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIUPEHHIO BO3yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, IBUTATEIE BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO JIBUTATE.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol

W3mepenue yenbHON TEIIIOEMKOCTH.

Tema 3. Azpezammuvie cocmoanus eéeuyecmea. Dazoevie nepexoovt

[TapooGpa3zoBanue u kKonaeHcanus. Mcnapenue M kureHue. AOGCOTIOTHAs U OTHOCHTEIbHAS
BJIQXHOCTh BO31yxa. HacbllleHHbIH map. YjenbHas TemioTa napooOpa3oBaHus. 3aBUCHMOCTh
TEMIIEPATYPbI KUIIEHUSI OT 1aBJICHUS.

Teépnoe tenmo. Kpucrtamnmuueckue u amopdHble Tena. AHM3OTPOIUS CBOWCTB KPUCTAJIIOB.
Kunkne xpuctamiasl. CoBpeMeHHble Marepuansl. [lmaBneHue M KpucTaUIM3auus. Y IeiabHas
TeruioTa iasieHusd. Cyonumanus.

YpaBHEHHE TETUIOBOTO OajaHca.

TexHuueckue yCTpoWCTBa W MNPAKTHYECKOE MPUMEHEHUE: TUTPOMETP U TCHUXPOMETP,
KaJIOPUMETP, TEXHOJIIOTMH MOJYYEHHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX MAPOB.

Kunenue npu noHMKEHHOM JaBICHUH.

Croco0Obl U3MEpEeHUs BIaKHOCTH.

HaGuroneHre HarpeBaHusl U MJIaBJIEHUS KPUCTAJUIMYECKOIO BEILIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul
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N3MepeHre OTHOCUTENBHOM BIAXXHOCTH BO3yXa.

Pa3znen 4. DiekTpoanHAMUKA

Tema 1. dnekmpocmamuka

DnexTpu3auus Tell. DIeKTpUUecKuil 3apsaa. [[Ba Buaa snekTpuueckux 3apsaos. [IpoBoanukwy,
JTUAJIEKTPUKH U TTOJTYIPOBOJHUKH. 3aKOH COXPaHEHUS AIEKTPUUYECKOTO 3apsiaa.

B3aumopeiictue 3apsiioB. 3akoH Kynona. ToueuHslil aneKTpudeckuil 3apsii. IIEKTPUUECKOe
nosie. Hanpsxk€HHOCTH 3neKTpuueckoro mnouis. [IpuHIMN Cyneprno3uiuu 3IEKTPUYECKUX IOJICH.
JIuHuY HaNpsYKEHHOCTHU AIEKTPUUECKOTO MOJIS.

PaGora cun anexrpocratudyeckoro nosd. [lorenuuan. Paznocts noteHnuanos. [IpoBogHuku u
JTUAJIEKTPUKH B DJIEKTPOCTATUUECKOM MoJie. J{u3eKkTpruiecKkas NpoOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHACHCATOpa. DHEPrus
3apsYKEHHOT0 KOHAEHCATOopa.

TexHudyeckne yCTpOHCTBA M IPAKTHYECKOE IPUMEHEHME: DIJIEKTPOCKOI, JJIEKTPOMETD,
ANEKTpOCTaTUYECKas 3allluTa, 3a3eMJIEHHE JJIEKTPONPHOOPOB, KOHJIEHCATOP, KOMHUPOBAIbHBIN
amnmapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMI IEUCTBUS HIEKTPOMETPA.

B3aunMopeiicTBre Ha3IEKTPU30BAHHBIX TEll.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIIEKTPOCTAaTUYECKAs 3aINTA.

JIM3NEeKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOWIAAN IUIACTHUH, PACCTOSHUSA
MEX1Y HUMH U TU3JIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

N3mepenue 3J1eKTpOEMKOCTH KOHIAEHCATOPA.

Tema 2. [locmosannstii n1ekmpuyeckuii mox. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUHN TOK. Y CIOBHUS CYIIECTBOBAHUSA JIEKTPUUYECKOTO TOKa. MicTtouHuku Toka. Cuna
ToKa. IIoCcTOsSHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka LenH.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YIEJIBbHOE COINpPOTHUBIIEHHE BellecTBa. IlocienoBarenbHoe,
NapajuieJIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora snektpuueckoro Toka. 3akoH Jlxxoyns—JIeHna. MOIHOCTB 3JIEKTPUYECKOTO TOKA.

OJIEKTPOABWKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHMKA TOKA. 3akoH Oma miid
NOJIHOM (3aMKHYTOI) 3JIeKTpudecKoil nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs MTPOBOJAUMOCTb TBEPJIBIX METAIJIOB. 3aBUCUMOCTh COITPOTUBIIEHUSI METAJVIOB OT
temneparypsl. CBEpXIIpOBOAMMOCTb.

DnexkTpuueckuil Tok B Bakyyme. CBOWMCTBA 31EKTPOHHBIX MYUKOB.



[TomynpoBognuku. CoOCTBEHHAs U TPUMECHas! MPOBOJUMOCTh TOIYIPOBOAHUKOB. CBOMCTBA
p—n-niepexona. [lonynpoBOAHUKOBBIE TPUOOPHI.

DJEeKTPUYECKHUI TOK B PACTBOpAaX H paciiiaBaX »dJIEKTPOJIUTOB. ODIEKTPOITUTHYECKAS
JUCCOLMAIUA. DIEKTPOIIU3.

OnexkTpuueckuil ToKk B ra3ax. CaMOCTOATENBHBI M HECAMOCTOSATENbHBIN pa3psa. MomaHus.
[Tma3ma.

TexHudeckne yCTpOWCTBAa W MPAKTHUECKOE MPUMEHEHHE: aMIIepPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKHU TOKA, DJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTIPOTHUBJICHHUS, BaKyyMHBII THOJI, TEPMUCTOPHI M (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBHIN IHO,
rajibBaHHKa.

Jlemoncmpayuu

M3mepenue CHIIbl TOKa U HaIPSIKEHHUS.

3aBHCHMOCTD  COTIPOTUBICHHUS [WIMHIPHYECKUX MPOBOJAHUKOB OT JUIMHBI, TUTIOIIAIH
MOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMmenranHOe CoeTMHEHHE MTPOBOHUKOB.

[Ipsimoe wu3MepeHHe ANEKTPOABMXKYIIEH cuiabl. KopoTkoe 3aMblkaHue TajibBaHUYECKOTO
3IIEMEHTA U OLIEHKa BHYTPEHHETO COMPOTHUBIICHHUSL.

3aBUCUMOCTD COMPOTUBIICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoii pa3psia v MPOBOAUMOCTh BO3/yXa.

OmHOCTOPOHHSSI MPOBOIUMOCTD AHO/A.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol

W3ydenne cMEmaHHOTO COSAMHEHUS PE3UCTOPOB.

W3Mepenne 3IeKTpoIBMIKYIIICH CHITBI HCTOYHUKA TOKA U €T0 BHYTPEHHETO COMTPOTUBIICHUS.

Hab6mronenne snekrponusa.

MesxknpeamMeTHblie CBA3H

Nzyuenue kypca ¢usuku 0OazoBoro ypoBHA B 10 Kiacce ocymiecTBiseTcs € Yy4€TOM
COJIEpKATENBFHBIX MEXIPEIMETHBIX CBS3EH C KypcaMHd MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpadun
Y TEXHOJIOTHH.

Meoicnpeomemuvie nouamusi, CBA3aHHBIE C HW3YYEHHEM METOJOB HAYYHOI'O IIO3HAHUSA:
SBJICHWE, HAyYHBIH (akT, Turore3a, ¢GuU3NYecKas BeEIMYMHA, 3aKOH, TEOpHs, HaAONIOJCHUE,
IKCTIEPUMEHT, MOJICTTUPOBAHHE, MOJIE]Tb, U3MEPECHHE.

Mamemamuxka: pelieHue CUCTEMbl YpaBHEHUH, IMHeiHas QpyHKIus, mapadona, rurnepoosna, ux
rpaduKd W CBOWCTBA, TPUTOHOMETpHUYECKHE (QYHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHTCHC,
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIUU Ha OCH KOOPIUHAT, CIOKCHHE
BEKTOPOB.

buonoeua: mexannyeckoe NBWKEHHE B >KMBOM mpupone, auddysus, ocmoc, TemnooOMeH
KUBBIX OPraHU3MOB (BHUIBI TEIUIONEPENadyH, TEIUIOBOC PABHOBECHUE), DIIEKTPHUUECKUE SIBJICHUS B
KUBOM IPUPOJIE.
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Xumus: DUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHME aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TN, KUAKOCTEH U ra3oB, JIEKTPUUYECKUE CBOMCTBA
METAJJIOB, 3JEKTPOJUTHYECKAs TUCCOLMALNS, TaJbBaHUKA.

l'eocpaghus: BNaxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABMXKEHHMM C HMCIOJIb30BAHUEM MEXAHM3MOB, YYET TPEHHUS B
TEXHHKE, MOIIUITHUKY, UCTIOJIb30BaHNE 3aKOHA COXPAaHEHUS UMITYJIbCa B TEXHUKE (paKeTa, BOAOMET
U JIpyrue), JBUTATellb BHYTPEHHETO CropaHus, HapoBas TypOuHAa, OBITOBON XOJIOAWIBHUK,
KOHAMIIMOHEP, TEXHOJOTUHU TOJYyYEHHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMATEpPHAaJIOB,
U HAHOTEXHOJIOTMM, OJJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOPOB, KCEPOKC,
CTPYHHBIM TPUHTEp, DJIEKTpOHArpeBaTENbHbBIE MPHUOOPBI, 3SJIEKTPOOCBETUTENbHBIE MPUOOPHI,
raJibBaHHKa.
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NJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O ®UBUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBocHue yueOHoro mpeamera «®Du3Mka» Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUS
(6a30BBI ypOBEHB) JOJKHO 00ECIIEUUTh JOCTUXKEHHUE CICAYIOIIMX JIMYHOCTHBIX, METAMPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHMS ydeOHOTo mnpeameTa «DHU3MKa» MOJDKHBI OTPaXKaTh
FOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIUXCsl PYKOBOJCTBOBAaTHCA C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JTMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIIeCTBa, paclIMpEeHUe KU3HEHHOTO
OMBITA U OMbBITA IESITEIBHOCTH B MPOLECCE pean3allid OCHOBHBIX HAIpPaBJICHUN BOCHUTATEIbHOM
NESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTD IPAKIAHCKOMN MO3UIIMKN 00YUaIOLIErocs Kak akTUBHOI'O U OTBETCTBEHHOTO
YJieHa POCCUHCKOTO OOIIECTRA;

OPUHITHE TPAJUIIMOHHBIX OOIIEYETIOBEUECKHX T'yMAaHUCTUYECKUX U JEMOKPATHUYECKHX
IICHHOCTCH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIIbHOCTh B HHTEpecax Tpa)kJaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aluy;

yMEHHE B3aMOJICHCTBOBATh C COLMAIbHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKITUSIMU
U Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM IESITEIIbHOCTH;

2) NaTPHOTHYECKOTO0 BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTH POCCUICKON IPAXKJAHCKON MICHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHUE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTHKEHUSAM POCCUMCKHUX YUEHBIX
B 0071aCTH (PU3UKH U TEXHHUKHU;

3) IyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, ITUYECKOTO ITOBEACHUS;

CIOCOOHOCTh OLICHMBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH Ha
MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIIBHOCTU YUEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYMBOTO OYyIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas ICTETHKY HAay4HOI'O TBOpPYECTBA, MPHUCYILETO
¢u3nveckoit HayKe;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEPEC K Pa3IudHbIM chepam nmpodeccHoHaTbHON NeITeTFHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3uKoil W TEXHUKOW, YMEHHE COBepIIaTh OCO3HAaHHBIM BBIOOp Oyaymed npodeccun u
pealn30BBIBATH COOCTBEHHBIC KU3HEHHBIC TJIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMI0O M CaMOOOpa3oBaHHIO B oOmacTé (U3MKH Ha
HNPOTSDKEHUU BCEH KU3HU;

6) IKOJIOrHYeCKOT0 BOCTIUTAHHUSI:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKONW  KYJIbTYpBl, OCO3HaHUE IJIOOAJBHOTO  XapakTepa
9KOJIOTMYECKHUX MPOOIeM;

IUTAaHUPOBAHUE U OCYIIECTBICHHE NCHCTBUI B OKpYXAaIOILEH Cpelie Ha OCHOBE 3HAHUs LieJel
YCTOMYMBOTO Pa3BHUTHUS YEJIOBEUECTBA;

paciIupeHne OMbITa JeATEJbHOCTH SKOJIOTMYECKOW HAIpaBIE€HHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHWUM 10 PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSI:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢u3nyecKoit HayKH;

OCO3HAHHWE I[EHHOCTH HAYYHOH NEATEIBHOCTH, TOTOBHOCTh B MPOIECCE HM3YYCHUS (DU3HUKH
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YueOHbIe 1eiicTBUS
ba3oBble Jornueckue aeiicTBUA:

CaMOCTOSITEIFHO  (POPMYIMPOBATH M aKTyaJIM3UpPOBaTh MpoOJIEMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTPENIETATh NN AeATeTbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paCCMaTPUBAEMBIX (DU3UYECKHUX SBIICHUSX;

pa3pabaTtbiBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCA MaTEePUATbHBIX U
HEMaTepHUaJbHbBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTh, OIICHHMBATH COOTBETCTBHE pE3yJbTATOB IEJISM,
OIICHUBATh PUCKU MOCJIEICTBUI AESITEIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCJIOBHUSX pPEATbHOTO, BHUPTYaJbHOTO W
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBITIUICHHUE MPU PEIICHUN KU3HEHHBIX MTPOOIEM.

ba3oBrble ucciienoBarebCKue 1eHCTBHA:

BJIJICTh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU TOHATUAMH U METOIaMH (PU3MUECKON HAYKU;

BIIQJICTh HAaBBIKAMHU YYEOHO-MCCIIEIOBATEIIbCKOM M TMPOEKTHOW JIEeATeThHOCTH B 00JIacTH
(GU3UKHA, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOWCKY METOJIOB peIleHUs 3ajady
(bu3MUECKOTo CoIep KaHMsI, MPUMEHEHHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

BIIQJIETh BUJAMU JCSATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHMS, €r0 WHTEPIIPETaIlUH,
peoOpa30BAHMUIO U MPUMEHEHHUIO B PA3NIMYHBIX YUEOHBIX CUTYaIUsSX, B TOM YHCIE MPH CO3IAHHUH
y4eOHBIX TIPOCKTOB B 00J1acTU (PU3UKWU;

BBISIBJIITH TPUYMHHO-CIIC/ICTBEHHBIEC CBSI3M U aKTyallM3UPOBaTh 3a/1ady, BBIJBUTATh TUIIOTE3Y
e€ pelieHus, HaXOUTh apTyMEHTHI TSl JOKa3aTeIbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhI
U KpUTEPUU PEIICHMUS;
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aHAJIM3UPOBATH ITIOJYYECHHBIEC B XO/€ PEIICHUS 3a4a4M Pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIUpPOBATh COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOU AESTEIBHOCTH, B TOM
qucie MPU U3y4eHUH (PU3HKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

YMETb IEPEHOCUTD 3HAHUS MO (PU3HKE B IPAKTHUECKYIO 00JIACTh KU3HEACSATENbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTEN;

BBIIBUTAaTh HOBBIE UJIEH, IPEUIaraTh OPUIMHAIBHBIE MIOAXOABI U PEILICHUS;

CTaBUTh IPOOJIEMBI U 337a4H, JONYCKAIOLUE albTEPHATUBHBIE PELICHUS.

Pabora ¢ undopmaunmeii:

BJIa/IETh HAaBBIKAMM MOJIY4YeHUS HH(POpMalUUU (PU3UUECKOTO COAEpPKAHUS U3 HCTOYHHKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILECTBIATH IIOMCK, AaHAIW3, CUCTEMATH3aLUI0 U
MHTEPIIpETANI0 HHPOPMALIMK PA3IUYHbIX BUAOB U (JOPM MPEACTABICHHUS;

OLIEHUBATh JIOCTOBEPHOCTh UH(OPMALINY;

HCIIOJIb30BAaTh CPEICTBA MH(OPMALMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJOTUN B pELICHUHU
KOTHUTUBHBIX, KOMMYHHMKATHBHBIX W OpraHM3AallMOHHBIX 3a1ad ¢ CcOOJIoJeHHEM TpeOOoBaHUM
HPrOHOMHUKH, TEXHHKH O€30MacHOCTH, TMTHEHBI, PECYpCcOCOEpeKEHUs, MPaBOBBIX U 3THUYECKUX
HOPM, HOPM UH(POPMAIIMOHHON 6€3011aCHOCTH;

co37aBaTh TEKCThl (PU3NUYECKOTO COAEPKAaHUS B Pa3IUYHbIX QopMaTax ¢ yuéToM HazHAUCHUS
uHpOpMAllMM U LEJNEBOM ayauTOpHM, BbIOMpas ONTUMalbHYIO0 (GOpMYy IMpeACTaBICHUS U
BHU3yAJIN3ALUN.

KomMMyHnKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUS:

OCYUIECTBJISITh OOIlIEHNE HA YPOKaxX (U3UKHU U BO BHE-YPOUHOH JESITEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKNA KOH(MIMKTHBIX CUTYalMid U CMSATYATh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEACTB;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHTHOW U MHIUBUYalIbHON paboTHI;

BbIOMpATh TEMAaTUKy U METOJIbl COBMECTHBIX JAECUCTBHM C Y4YETOM OOLIMX HHTEPECOB U
BO3MOYHOCTEH KaKJI0I'0 YJICHA KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOM AESATENBbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEHCTBUS
Mo €€ JOCTMKEHMIO: COCTABJIATH IUIAH JIEMCTBUM, pAacCOpenesisaTb poOJad C Y4YETOM MHEHUHI
YYaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KAY€CTBO CBOETO BKJIAJa U KAKJIOTO YYAaCTHHKA KOMAHJbI B OOIIMIA PE3yNbTatT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE IPOEKTHI, OLEHHUBATh HUAEH C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEJCHUE B PA3JIMUHBIX CUTYalLIUSIX, IPOSIBIATD
TBOPUYECTBO M BOOOpaxKeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIE yHUBepcaJbHbIe YueOHbIe eiicTBUS
Camoopranmnsanus:
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CaMOCTOSITEILHO OCYHIIECTBJISITh IO3HABATEbHYIO JESITENBHOCTh B 00JacTH (U3UKH U
ACTPOHOMHH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEIbHO COCTABJIATh IIJIaH PpEUIEHHs pPacyETHBIX M KAueCTBEHHBIX 3a]ady, IJIaH
BBITIOJTHEHUS TPAKTUYECKOM pabOThI C Y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEM
Y IPEANIOYTEHNN;

JTaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacHIMpsITh PAMKUA Y4€OHOTO MpeIMETa Ha OCHOBE JTUYHBIX MPEANIOUTECHHUIH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pellIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULUU B 00JacTH (PU3UKU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHATbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHTH KOPPEKTUBHI B JIESITEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/ICTh HAaBBIKAMHU TO3HABATEIbHOU pedieKCHH KaK OCO3HAHUS COBEpIIAEMBIX JEUCTBUN U
MBICJIUTENIBHBIX TTPOILIECCOB, UX PE3YIHTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIICKCUU AJIs OIICHKU CUTYallUU, BEIOOpAa BEPHOTO PEIICHUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 10 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX MPU aHAIIM3€ PE3YNIbTaTOB JESTEIbHOCTH;

MIpUHUMATD ce0s, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI M ApT'YMEHTHI IPYTUX MPU aHAIIU3€ PE3YNIbTaTOB JESTEIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JIPYTUX HA OIMIMOKH.

B mpornecce nocTuKEHUsS TUYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMbl MO (DHU3UKE AJis
YPOBHsI CpelHero oOImero oOpa3oBaHus y OOYYalOMIMXCS COBEPIIEHCTBYETCS 3MOIMOHAIbHBIHN
MHTEJJIEKT, IPenoiaralouuii cCpopMUPOBAHHOCTH:

CaMOCO3HAaHMS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3IMOILMOHAIBHOE COCTOSHUE,
BU/JICTh HAMPABJICHUS Pa3BUTHs COOCTBEHHOM YMOIIMOHANILHON c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE TMOBEJCHHUE, CIIOCOOHOCTH AJanTHUPOBATHCA K DIMOIIMOHAIIBHBIM U3MEHEHUSM U TPOSBIATH
TUOKOCTb, OBITH OTKPHITHIM HOBOMY;;

BHYTpEHHEH MOTHBALlMM, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTIDKCHHIO eI U YCHEXy,
ONTUMU3M, HHUIIUATUBHOCTb, YMEHHUE IEHCTBOBATh UCXO/I U3 CBOMX BO3MOMKHOCTEII;

SMIATHM, BKIIOYAIOIMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAJIBHOE COCTOSIHUE JAPYTHX,
YUUTHIBATh €TI0 MPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COYYBCTBHIO U CONIEPEKUBAHUIO;

COITMATIBHBIX HABBIKOB, BKJIFOYAIONIUX CIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JIPYTUMH
JOJIbMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3pemaTh KOHPIUKTHI.
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HNPEIMETHBIE PE3YJIBTATDBI

K kouiy obyuenuss B 10 kjacce npeameTHble pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTH Y 00YUAIOIIUXCA YMEHUIN:

JEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MECTO (PU3MKU B (POPMUPOBAHUH COBPEMEHHOU
HAay4YHOW KapTUHbI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHHUKH W TEXHOJOTWH, B IPAKTHYECKOU
JEATETbHOCTH JTIOJEH;

YUYUTHIBATh TPAHULIBI MPUMEHEHUSI U3YUYEHHBIX (PU3NUECKUX MOJENeil: MaTepralibHas TOYKa,
UMHEpLMANIbHASL CHUCTeMa OTcuéra, aOCONIIOTHO TBEPIOE TENO, UICaTbHBIA Ta3, MOJAEIU CTPOCHHUS
ra3oB, JKUJIKOCTEW M TBEPIBIX TEJN, TOUCUHBIA SJIEKTPUUECKHUI 3aps]l MPU PElICHUU (PU3HMUECKUX
3a/1a4;

pacrio3HaBaTh (HU3UYECKHUE SIBJICHUS (MPOLIECChI) U OOBSICHATH KX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHMSI BEUIECTBA U AJIEKTPOJMHAMUKH:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHMHOE IBM)KEHUE, CBOOOHOE MaJICHUE TE, IBUKEHUE
10 OKPY)KHOCTH, MHEpIUs, B3auMojencTBue tei, nuddys3us, OpoyHOBCKOE IBUKEHHUE, CTPOCHHE
KUJKOCTEH M TBEPIBIX TEJ, M3MEHEHHE OOBbEMa Tl MPU HArpeBaHUM (OXJIAXKICHUU), TEIJIOBOE
paBHOBECHE, WCMApEHHE, KOHJCHCAIUs, IUIABJICHUE, KPUCTAIIU3AIUs, KUIICHHE, BIAXHOCTh
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYHE, CBSI3b MEXKIY
napamMeTpaMu COCTOSIHUS ra3a B M30Ipolieccax, AMEKTPU3ALMS TeJ, B3aUMOICHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIONIBb3Ys (PM3HUECKHE BETUYHHBI: KOOPJAUHATA, ITYTh,
nepemMenieHne, CKOpocTh, YCKOPEHUE, Macca Tela, CHJia, UMIYJIbC Tella, KHHETUYECKash dHEpTus,
NOTEHIIMATbHASL JHEPrusi, MeXaHudeckas paboTa, MexaHH4YecKash MOIIHOCTb, IpPH OMUCAHUU
MPaBUIBHO TPAKTOBATh (PU3UUYECKHUI CMBICT UCTIOIB3yEMbIX BEJIMUMH, UX 0003HAUYCHUS U CAUHUIIBI,
HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PHU3NYECKYIO BEIMUMHY C IPYTUMU BEIMUYNHAMU;

OTHUCHIBATh M3yUYCHHBIE TEIIJIOBbIE CBOMCTBA TEJ U TEIUIOBHIE SBJIICHMUSI, UCTIOJIb3Ys (DU3UUYECKUE
BEJIMYUHBI: JaBJIEHUE raza, TeMIeparypa, CpeaHssi KHHETUYECKasi SHEPTUSI XaOTUYECKOTO JABUKEHUS
MOJICKYJI, CPEIHEKBaJIpaTUYHAsI CKOPOCTb MOJICKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPTUS,
pabota raza, K03 PUITUEHT MOJIE3HOTO JACHCTBUS TEIJIOBOTO JIBUTATEIIS, IPU ONMHUCAHUU TPABUIIBLHO
TPaKTOBaTh (PM3UYECKUM CMBICI UCIOIB3yEeMbIX BEJIUYWH, UX 0003HAYCHUS U €IUHUIIBI, HAXOJAUTh
¢dbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUHUHY C IPYTUMU BEJTUYMHAM;

OTMHUCHIBATh H3YUYCHHBIC DJEKTPUUYECKHE CBOWCTBA BEIIECTBA W JJICKTPUUYECKUE SIBICHUS
(mportiecchl), HCTMOIB3Ys (HU3MUECKHE BEIMYMHBI: JJIEKTPUUYECKUN 3apsll, DJIEKTPUUYECKOe TOJe,
HaMpPsHKEHHOCTH TOJIsI, MOTEHIINA, PA3HOCTh MOTEHIIUAJIOB; MPU OMUCAHUU MPABUIIBHO TPAKTOBAThH
(bu3MUeCKuil CMBICI MCIIONb3YEMbIX BEJIMYMH, UX 0003HAYCHUS W EIMHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMH BETUUMHAMU;

aHAIM3UPOBATh (DU3MYECKHE TIPOIECChl W SIBICHHS, HCIONB3Ys (U3HUECKHE 3aKOHBI H
NPUHIUIIBL: 3aKOH BcemupHoro tsrotenus, |, Il u Il 3akonsr HploTOHa, 3aKkOH COXpaHEHHS
MEXaHUYECKOW HHEPIruM, 3aKOH COXPAHEHMS] MMIYJIbCa, MPUHILHUI CYNEPHO3ULUU CUJI, MPUHIIUI
paBHOIIPaBHsl WHEPUUAIBHBIX CHUCTEM OTCUETa, MOJICKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, T'A30BbIC 3aKOHBI, CBA3b CPEHEN KUHETUUECKOW SHEPTUU TEIIOBOTO JBUXKEHUSI MOJIEKYI
¢ abCOJIFOTHOM TeMIlepaTypoi, MEepPBhIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUECKOTO
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3apsaa, 3akoH KyinoHa, Tpu 53TOM pa3idyarh CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €ro
MaTEeMaTHU4EeCKOE BBIPAKEHUE U yCIOBUS (TpaHUIIbl, 00JacTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIIMIIBI JACHCTBUS MalIWH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nuyaTh yCIOBUA UX O€30MaCHOTO UCTIOIB30BAHUS B IIOBCETHEBHOM JKU3HMU;

BBITIONTHATE OKCIEPUMEHTHI 0 HCCIEAOBAHUIO (U3UYECKUX SBICHUH W TIPOIECCOB C
UCIIOJI30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH, pU ATOM (pOopMyIupoBaTh nmpodiaemMy/3agauy u
TUTNIOTE3Y Y4YEOHOTO HSKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 IMPEUIOKEHHOrO0 000pyIOBaHMUS,
POBOAUTH OMBIT U (YOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISATH MPSIMbIC U KOCBEHHBIC H3MEPECHHS (PU3NICCKUX BEITUYNH, ITPH 3TOM BBIOUPATH
ONTUMAJIbHBIN CHOCO0 HM3MEpPEeHHs] M HMCHOJb30BAaTh W3BECTHBIE METOAbl OIEHKU MOTPEIIHOCTEH
U3MEPECHUN;

HCCJIEIOBATh 3aBUCUMOCTU MEXIY (U3NYECKUMU BEIMYMHAMHU C HCIIOJIB30BAHHEM MPSIMBIX
U3MEpPEHUHN, TMPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH pE3yJIbTaThl TOJYyYCHHOMN
3aBUCHUMOCTH (DU3MUECKUX BEIIMYMH B BUJE TAONIUIl U rpauKOB, AeNIaTh BBHIBOJABI MO pe3yJbTaTaM
UCCIICIOBAHUS;

coOmroaTh mpaBmiia 6€30MacHOro TPy/la MPHU MPOBEICHUN HCCIEIOBAaHUI B paMKax y4eOHOTO
IKCTICPUMEHTA, y4EOHO-MCCIENOBATENECKOM MW TPOEKTHOW JAEATEIBHOCTH C WCIIOIH30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBAHUS;

pemaTh pacuéTHBIC 3a7]aud C SBHO 3aJaHHON (PH3UYECKON MOAENbI0, UCTIONB3Yys (HU3HUeCcCKue
3aKOHbI M TIPUHIMIIBI, HA OCHOBE aHall3a YCJIOBHS 3a7aud BHIOMpATh (DU3MYECKYIO MOJIENb,
BBIJICIIATH (PU3HYCCKHE BEIIMYUHBI U (hOPMYITBI, HEOOXOTUMBIC JIIS €€ PEIICHHS, IPOBOIUTH PACUYETHI
U OLICHUBATh PEANBHOCTh MOJMYUEHHOTO 3HaYeHUS (PU3NMUECKON BEITHMYUHBI;

pemath KadeCTBEHHBIC 3a7aud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPCUUBYIO IIETIOUKY
paccyXJeHHUH C OMOPOoil Ha N3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKUE SIBJICHUS;

UCIIOJIb30BaTh MPHU PEIICHUU Y4YEOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU
JUISL  TIOUCKA, CTPYKTYPHPOBAHUS, HMHTEPIPETAIMM W TPEACTABICHUS YYeOHOW M HAy4HO-
NOMYJISIPHON MH(OpPMAIH, TTOTYYEHHON W3 PAa3IMYHBIX UCTOYHHKOB, KPUTUYECKU aHATU3UPOBATH
MOJIy4aeMyIo HHPOpMAIIHIO;

NPUBOJIUTh TPHUMEPHl BKIAJa POCCHICKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pPa3BUTHE
HAyKH, 0OBSICHCHHE MPOIIECCOB OKPYIKAIOIMIETO MUPA, B PA3BUTHE TEXHUKU U TCXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHUE 3HAHUS MO (U3HKE B MOBCETHEBHOM KU3HU ISl 00ECTICYCHHUSI
0€30MMacHOCTH TpHU OOpAIIEHUU ¢ MPUOOpPAMH U TEXHHYCCKHUMH YCTPOWCTBAMHM, JUJISI COXPAHCHUS
3JI0POBbsI U COOJTIO/ICHUSI HOPM 3KOJIOTHUECKOTO MOBEACHUS B OKPYKAIOIIEH cpejie;

paboTaTh B TPYIIE C BHINOJHEHUEM PA3JIMYHBIX COIHAIBHBIX POJICH, TJIAHUPOBATH PaboTy
TPYIIIBI, PAIIMOHATILHO PaCIpeensiTh 00I3aHHOCTH U TUTAHUPOBATH JACSITEIILHOCTh B HECTAHJAPTHBIX
CUTyallusX, aJCKBAaTHO OIICHWBATh BKJIQJ KaXJOr0 U3 YYaCTHUKOB TPYHIBI B PEIICHHE
paccMmaTpruBaeMoi IPOOJIEMEI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacoB ®opmupoBanue
HaumeHoBaHue pa3jiesioB U TeM .
Ne i/m Kourpoasubie Ilpakruueckne QGYHKUHOHAILHON
MPOrpaMMbl Bcero
padoTbI padoThbI rPaMOTHOCTH
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
E -
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 CTCCTBEHHO™ HayHHad
IpPaMOTHOCTh
Uroro no pazueny 2
Pa3zgen 2. MEXAHUKA
21 KuHemaTika 5 EcrecTBeHHO- Hay4yHas
IpPaMOTHOCTh
29 TinHamuKa 7 EcrecTBeHHO- HayuHas
IpPaMOTHOCTh
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 Ecrectsenno- Hay4nas
IpPaMOTHOCTh
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI 9 1 EcrecTBeHHO- Hay4YHas
' TEOpUH IPaMOTHOCTh
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 Ecrectsenno- Hay4nas
IpPaMOTHOCTh
33 ArperaTHble COCTOSHUS BEIECTBA. 5 EcrecTBeHHO- Hay4YHas
' ®da3oBble EPEX0/Ibl IPaMOTHOCTh
Wroro no pazueny 24
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Paznen 4. JIEKTPOANHAMUKA

EcrecTtBeHHO- Hay4yHas

4.1 DJeKTpocTaTHKa 10
IpPaMOTHOCTh
42 [TocTosiHHBIN 351eKTpUYECKH TOK. TOKH B 12 EcrecTBeHHO- HayuHas
' Pa3IMYHBIX Cpeiax IPaMOTHOCTh
Wroro no pazueny 22
EcrecTBeHHO- HayyHas U
PesepBHOE Bpemst 2 MaTeMaTHYecKas
IpPaMOTHOCTh
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoxka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunnie MeT(?)IK Bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb 1 mecTo ¢usuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHLHOCTH JII0IeH
MexaHudeckoe JBUXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHTIMTT OTHOCUTENBLHOCTH [ amuies. 1 bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

bu6mmoreka [IOK

o CYHEPHIOIHINI CHIL. BTOpOHfaKOH https://m.edsoo.ru/ffOc3be8
Hbrorona asis MatepuaibHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa LHOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuna CinOTI/IBJ'Iej)I/I(IS){ npu I[BI/I)P;(CHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HNMnynsc MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepraabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUu

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22
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Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
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https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usmepenue. Illkana remneparyp
Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETHYECKOM SHEPruun bubnnoreka HOK
JBHKECHUS MOJIEKY. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamu COCTOSIHUS
Pa3peKeHHOTro raza
29 W3omporieccel B naeabHOM rasze u ux bubnuoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJIMHAMHYECKON CUCTEMBI U
crocoOn! e€ n3meHenus. KoanuecTBo bu6nmoreka [JOK
30
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
rasa
bubmuorexa [JOK
31 Brawt Teruionepesain https://m.edso0.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD BEIIECTBA.
32 KonmgecTBo TEIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AauadaTHbIN mpoiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TI0 bubmuoreka [IOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc
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https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs nporeccos B

34 npupojie. Bropoii 3akoH bubmmorexa [JOK
prposte. BTop https://m.eds00.1u/ff0c6230
TEPMOJUHAMUKHU
35 ITpunnun nevicrBus u KII/ TermoBoi bubmuorexa [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KI1JI
37 DKoJoru4eckue npooIeMbl
TEIUIOPHEPTETHKHU
38 O6o6maromuii ypok «MotekysipHast bubnnoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI 1 bubmmorexa [JOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIoTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIn bubmmorexa [JOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammnueckue n
4 aMmopdHbIe Tea. AHU30TPOIIHS bubnmoreka [JOK
CBOMCTB KpHUCTAILIOB. JKuikue https://m.edso0.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VenbHas TErIoTa MIaBISHUS bubmorexa HOK
8 ' https://m.edso0.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44
YpaBHeHHE TeIIOBOro bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. INEKTPUIECKU bubnmoreka [JOK
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https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsna. ,HBa BHUJA SJICKTPUYICCKUX
3apsga10B

https://m.edsoo.ru/ffOc6bcc

IIpoBOIHKKH, TUATIEKTPUKH U

bu6mmoreka [IOK

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS
YHPOBOA p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUUECKOT0 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN 3IEKTPUYECKUI bubmmnorexa [IOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUYECKOTO
48 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
) HHaL. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUDIEKTPUKH B
50 anpeKT OCTaTHYECKOM nonIe bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOPa. DHEPrUs 3apsKEHHOTO bubmmorexa [TOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIMI NEKCTBUS U IPUMEHEHUE
o4 KOHJIEHCATOPOB, KOIMMPOBAJILHOTO

anmnapara, CTpyHHOTO IIPUHTEpA.
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DneKTpocTaTHUecKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[MocnenoBarenbHOE, MapajlieibHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bu6mmoreka [IOK

05 https://m.edso0.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

3akon OMa A7ist OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenune DJIC ucTouHrKa TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJUIOB OT
TeMIiepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U
MpUMeECHasi MPOBOAUMOCTh. CBOMCTBA
p—~n-niepexona. I1osynpoBoIHUKOBEIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npudopHI

DJIEKTPUUYECKUH TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.

bu6mmoreka [IOK

62 DIIEKTPONUTHYECKAs JUCCOLIHAITHSI. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnnoreka [JOK
HECaMOCTOSITENIbHBIN pa3psala. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpruuecKue mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnoreka [JOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH
O06o06maromuit ypok bubmmoreka [JOK

65 1
«DNEeKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTposnbHas pabora no teme

66 «Onexkrpocraruka. [locTosTHHBIN 1 1 bubnuotexa [JOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 Pesepsublit ypok. KonTponbHast 1 1 bubnuoreka [IOK
pabora o Teme "DnIeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. OGo0maronmii ypok 1 bubmuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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YYEBHO-METOJMYECKOE OBECIIEYUEHUE OBPA3OBATEJILHOT'O
TIPOLIECCA
OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JUIS YUEHUKA

1. I'.I.Msaxkumes, b.b. byxosines, H.H.Cotckuit «®u3uka. 10 kinacey, -M.:
[IpocBemienue, yueOHUK A5 0011e00pa30BaTENbHBIX Opranu3anuii bazoBelii u
yriyOJaeHHbIA YPOBEHb
2. A.Il. PeimkeBuu. CoopHuUK 3a1a4 o pusuke. Mocksa, [Ipoda
3. Coopnuk 3ana4 no pusuke aig 9 — 11 knaccos. Cocrasutens [ H. Crenanosa. M.
«IIpocsemienne», 1996 r.
4. 3aganus obpazoBarenbHoro noprana Pemry EI'D
METOJUYECKHWE MATEPUAJIBI JIJISA YVUAUTEJIA
1. I'.d.Msxkumes, b.b. byxosues, H.H.Cotckuit «®usuka. 10 kiaccy, -M.:
[Ipocrernienue, yueOHUK A 00111€00pa30BaTENIbHBIX Opranu3aiuii bazoBerit u
yrayOJIeHHbIH YPOBEHB
2. A.Il. PeimkeBuu. CoopHuUK 3a1a4 no gusuke. Mocksa, Jpoda
3. Coopnuk 3anad no pusuke aig 9 — 11 xkmaccos. CocraButens I H. Crenanoga.
M.: «IIpocBenienue», 1996 r.
4. I'.B. Mapkuna ®u3zuka 10 knacc. [Toypounslie miansl o yueOHuky ..
MsxkumieBa, b.b. byxosiesa. B.: Yuurens, 2004.
5. BonkoB B.A. [loypounsie pa3padotku no ¢pusuke. 10 xkmacc. M.: Baxo, 2006.
6.COOpHHK TECTOBBIX 3aJaHHI JIJIsl TEMAaTUYECKOTO U UTOTOBOTO KOHTpOJIsi. Du3nka
10 knmace. M.: «MuaTennext-Lentpy», 2004 r. 7. C.M. AHIpPIOLIEUKYH,
A.C. Cnyxaepckuil. ®usnka. «KoHCTpYKTOp» CaMOCTOSITENILHBIX U KOHTPOJIbHBIX

pabot. 10 — 11 kmaccer. [Tocobue ans yuureneit. M.: [IpocBemenue, 2010.
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JlononHuTenpHas TuTEpaTypa:

1. l'opnora JI.A. UaTerprpoBannbie ypoku pusnku. 7 — 11 kmaccsl. M.: Bako, 2009.
2. 3opun H.N.

DNeKTUBHBIN Kypc «nemeHThl Onodusukm». ( kmace.M.: Bako, 2007 3. ['pebenknHa
T.M. ®usuka.

[Ipenmernas nenens. B. Kopudeit, 2008.

4. Tlepenbman S.U. 3anumarensHas ¢usnka. M.: Hayka, 1983.

5. ®usuka B cxemax u tabnumax/ Coct. C.A. Cobonera. CIIO.: « Tpuron», 2006.

6. l'opnosa JI.A. Onumnuazas o pusuke. 9 — 11 xknacest. M.: Bako, 2007

7. JIeimapeBa H.A. ®usuka 9 -11 knaccel. [IpoekTHas nestenpHOCTh yuamuxcs. B.:
Vaurens, 2008.

8.I''A. bennpukos, b.b. bByxoB1ies u 1p. 3agauu o GuU3KMKe 111 MOCTYIAIOIINX B
BY3bl. M.: «Hayxka»,1987 r.

9.'.B. Menenun. ®u3uka B 3aaadax. M.: «Hayka», 1985 r.

10.H.1.T'onbagap6. COopHHK BOMPOCOB U 3a1a4 1o ¢pusznke. M.: «Boiciias mkomay,
1982 r.

11.EI'3 — 2009, ®usuka, M.: «Actpenb», 2008 r. (TECThI).

12.AM. I'enbdrar, JI.O. I'ennenmreitn, JI.A. Kupuk. 1001 3agava no ¢pusuke. M.:
«Hnekcay, 2007 r.

13.A.B. Xyropckoii u ap. Kak ctarb ydeHbIM. 3aHATHS 10 (UZHKE CO
crapieknaccaukamu. M.: «['moGycy», 2007.

14.Camoe nosHOE U3JaHUE TUIIOBBIX BAPUAHTOB peaibHbIX 3aaanuii EI'D 2009

¢uznka /Coct. A.B. bepkos, B.A. I'pu6os. — M.: ACT: Actpens, 2009.
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15. EI'D. YHuBepcaibHbIE MaTepraibl A1 MOATOTOBKY ydammxcs. Ouznka 2010/
ABT.-cocT. B.A. Opinos u ap. M.: «MuTtennexktl{entpy», 2010.

16. ®usuka. [Togroroska k EI'D — 2020

M DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
MHTEPHET
http://www.int-edu.ru/soft/fiz.html JXKusast pusuka: oGyuarorias mporpamma
http://www.phizinter.chat.ru/ Ypoku ¢usuku ¢ ucrons3oBanuem MHTEepHETA
http://www.fizika.ru/
http://experiment.edu.ru/://www.school.edu.ru/projects/physicexp ®usuka:
AIIEKTPOHHAS KOJUICKIIUS OIBITOB
http://nsportal.ru - connanpHas ceTh paOOTHHKOB 0Opa30BaHUS.
http://markx.narod.ru/pic/ - ¢pusuka B mKoJe.
http://festival.1september.ru/articles/ - ¢hecTuBamp negarornyecKux Mach
«OTKpBITBIA YPOK».
http://lwww.fizika.ru/ - caiit a1 yuuteneit pu3uKy U UX YICHUKOB.
http://www.physics.ru/ - marepuansl o dusuke.
www . ege .edu.ru - uadopmarmonnslii moptan EI'D.

http :// school - collection . edu . ru / - equnas xomnekuus [{OPos
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