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IHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo ¢usmke 0a30BOro ypoBHS Ha YpOBHE CpEAHEro oo6miero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHMSI OCHOBHOI
o0Opa3oBaTenbHOM porpammel, nipeacTaBieHHBIX B DI'OC COO, a takxke ¢ yd€toM (enaepaibHoi
paboueil mporpaMMbl BOCIMTAHUS U KOHLIETILUY MIPEToiaBaHus yueOHoro npeamera «Pusznka» B
oOpa3oBaTeinbHBIX opraHusanmsax Poccuiickoit ®enepanuu, peaau3yrOUMX  OCHOBHbBIC
o0pa3oBaTeIbHbIE TPOrPaMMBI.

Conepxanue mporpamMmbl o (u3uke HampaBiIeHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTHHBI Mupa obydaroumxcs 10—11 kimaccoB npu o0yueHHH Ux (u3nMke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO- e TeIbHOCTHOrO Noaxoza. [IporpamMma no ¢usuke COOTBETCTBYET
tpedoBanusM ®PI'OC COO k niaHUpyeMbIM JMYHOCTHBIM, NPEAMETHBIM M METalpeIMeTHbIM
pe3yabpTaTaM OOYyYeHHs, a TaKKe YYHTHIBACT HEOOXOIMMOCTh pPEANU3alluid MEKIPEAMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAaY4YHBbIMM Y4YeOHBIMU NpeaMmeTamMu. B Hell ompenenstorcs
OCHOBHBIE 11€JIM M3y4eHHUs] (U3UKU Ha YPOBHE CPEAHEro oOIero odopa3oBaHUs, MJIaHUpPyEMbIe
pe3yabTaThl OCBOCHUS Kypca (PU3MKU: TMUYHOCTHBIE, METaNlpeIMEeTHbIE, IPeAMETHBIE (Ha 6a30BOM
YpOBHE).

ITporpamma no ¢pu3KKe BKIHOYAET:

IUIAaHUPYEMBbIE pE3yJIbTaThl OCBOEHUSA Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIE
IIpeMETHBIE PE3YIIbTATHI 110 TOAAM O0Yy4EHHUS;
cozepkanue yueOHoro npeamera «dusuka» 1o rogaM o0ydeHuUs.

du3uka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPUPOJIbIL, BHICTYNAsl B KaUeCTBE y4eOHOro
nperMera B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHMH 00 OKpY)KalollleM MHpeE.
HlkonbHbI Kypc OGHU3MKM — CHUCTEMOOOpa3yroUMi ISl €CTeCTBEHHO-HAayYHbIX Y4eOHBIX
IIPEMETOB, OCKOJIbKY (PU3HUECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHUN, U3Y4aeMbIX
XUMHEH, Ouomnoruei, ¢puznyeckoil reorpadueil u actpoHomuei. Vcnonb3zoBaHue U aKTUBHOE
IpUMeHeHne (PU3NYecKUX 3HaHUH OlpeeNsieT XapaKkTep U pa3BUTHE pa3H000pa3HbIX TEXHOJIOI N
B c(epe HPHEPreTMKd, TPAHCIIOPTA, OCBOCHUS KOCMOCA, IOJyYEHHs HOBBIX MAaTEpHAJIOB C
3aJJaHHBIMM CBOMCTBaMH M APYyrux. V3yueHne GU3nKN BHOCUT OCHOBHOM BKJIa B popMupoBaHue
€CTECTBEHHO-HAY4YHOH KapTHHBI MHpa oOyyaroumxcs, B (OpMUpPOBaHHE YMEHUN NPUMEHSTH
Hay4YHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH Y4€OHBIX HCCIIEIOBAHUM.

B ocHoOBY Kypca GU3UKU I YPOBHSI CpeHEro od1ero oopa3oBaHus MOJOKEH Psil UIIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 TOCTPOEHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SABISAETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepHall U3 BCeX pa3/iesioB (pM3MKH, BKIIOYAET KaK BOIMPOCH KIACCUYECKOH, TaK H
COBPEMEHHON (U3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEll MaTtepual Kypca GU3UKH 00bETUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBisercs (OpPMUpOBAaHME MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U I10JIE.

Hoes eymanumapuzayuu. E€ peanuzauus npeamnogaraeT UCIoJIb30BaHUE TYMaHUTapHOTO
noTeHuuaNa (pU3NYecKoil HayKu, OCMBICIIEHUE CBSI3U pa3BUTHsI (PU3HUKU C pa3BUTHEM OOILECTBA, a
TaK)X€ C MUPOBO33PEHYECKUMHM, HPABCTBEHHBIMU M 3KOJIOIrMYECKUMHU ITPOOJIEMaMH.

Hoes npuknaonoii nanpaenrennocmu. Kypce GU3MKH npeanonaraetT 3HakOMCTBO € IIMPOKUM
KPYroM TEXHHYECKHUX U TEXHOJOIMUECKUX MPUIOKEHUI U3YydEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercss IOCPEACTBOM BBEJEHUS JJIEMEHTOB COJEp)KaHUS,
MOCBSIIIEHHBIX 3KOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CyXKIeHUs TPo0JIeM pallMOHAIbHOTO MPUPOAOIIOIb30BAHUS U
9KOJIOTUYECKON O€30MacCHOCTH.

CTep)XHEBBIMU DJIEMEHTAMM Kypca (HM3UKM Ha YPOBHE CPEAHEro o0Imero odpa3oBaHMA
ABISIFOTCSL  (pU3MUECKUE Teopuu ((GOpMHUPOBAHUE IPEICTABICHUH O CTPYKTYpE IOCTPOEHUS
¢busnyeckoil Teopuu, poiu (QyHIAMEHTAJbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
MPEJCTaBICHUAX O MPUPOAE, FPAaHHUIIAX MPUMEHUMOCTH TEOpPUH, IJIi OMHCAHMSI €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U TIPOI[ECCOB).



CucTeMHO-ASITeNbHOCTHBIN MOAXO0/ B Kypce (DM3UKH pearn3yeTcsl MpexkJie BCEro 3a Cuér
OpraHu3alMy SKCIIEPUMEHTAILHON J1eaTeabHOCTH oOydaromuxcs. [{ns 6azoBoro ypoBHs Kypca
(GU3MKM — 3TO HCIOJIb30BAaHUE CHUCTEMBbI (POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaToOpHBIX paboT, KOTOpbIe B MporpamMme Mo (u3uKe OObEIWHEHBI B OOIIMK CIHCOK
YUYEHHYECKUX MPAKTUYECKUX paboT. BeiaeneHne B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX [l KOHTPOJNS W OIEHKH, OCYLIECTBIIAETCS YYacTHUKaMHU 00pa3oBaTeNbHOTO
mpoIrecca UcXos U3 0COOCHHOCTEH TIIIAaHMPOBAHUS W OCHAIICHUs KaOuHeTa Gu3uku. [Ipu sTom
o0ecreunBaeTcsl OBJaJieHHe OOYYarolMMUCS YMEHHUSIMH IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCJIEZIOBAHUS 3aBUCUMOCTEH (DM3NYECKHX BEJIUYMH M IIOCTAaHOBKY OIBITOB IO IPOBEpKE
MIPEJI0AKEHHBIX THITOTES.

bonbiioe BHUMaHME yenseTcss pelIeHUI0 pacd€THBIX U KaueCTBEHHBIX 3aaad. Ilpu sTom
JUI pacu€THBIX 3a/1au MPUOPUTETOM SABJIAIOTCA 3aJa4M C SIBHO 3aJaHHOM (PU3MUYECKOW MOJEINBIO,
MO3BOJISAIOIIME IPUMEHATh U3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOI0 pa3jiena Kypca,
TaK U WHTETPUPYs 3HAHUS U3 pa3HbIX pas3aenoB. [yl KayecTBEHHBIX 3a/lad MPUOPUTETOM
SBIISIIOTCSA 3aZaHUsl Ha OOBSICHEHHWE NpPOTeKaHWs (U3NYECKUX SBJIEHUH M MPOLECCOB B
OKpy’Kalollel »Xu3HU, TpeOyroue BbIOOpa (U3MYECKOM MoOAenHu Mg CUTyalldd MPaKTHKO-
OpPHEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum c¢ tpedoBanusmMu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecreueHnto yu4eOHOoro npouecca 6a3oBblii YypoBeHb Kypca (PU3HKHU Ha YPOBHE CPEIHETr0 OOILIEro
00pa30BaHMsI TOJDKEH M3y4aThCsl B YCIOBHUSX MPEAMETHOrO KaOMHETa (PU3MKHU UM B yCIOBHIX
UHTETPUPOBAHHOTO KaOWHETa MpEeIMETOB eCTECTBEHHO-HAyYHOro IHKia. B kabunere (usuku
JOJDKHO OBITh HEoO0XoAuMoe JlabopaTopHOe OOOpYIOBAHHME MJIs BBINOJTHEHHS YKa3aHHBIX B
porpamme 1o GU3nuKe y4eHU4eCKUX MPAKTUYECKUX paboT U 1eMOHCTPAlMOHHOE 000pyI0BaHHE.

JemoncTpaninoHHoe 00opynoBaHue (GOPMUPYETCS B COOTBETCTBHH C MPUHIIUIIOM
MUHUMAaJIbHOM JOCTaTOYHOCTH U OOECIIEYMBAET MOCTAHOBKY IEPEUNCICHHBIX B MPOrpaMMe IO
(¢u3MKe KIIOUEBBIX JEMOHCTpAIMil AN HMCCIEAOBAHUS H3YYaeMbIX SIBICHUH U IPOIECCOB,
SMIUPHYECKUX U (PyHIaMEHTAJbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyIOBaHUE 1JIsl yUSHUYECKUX MPAKTUIECKUX paboT popMupyeTcs B BUAC
TEMaTUYECKUX KOMIIJIEKTOB M oOO0ecreurnBaercs B pacu€Te OJHOr0 KOMIUIEKTa Ha JIBYX
obOyyatonmxcsa. TemaTHueckue KOMILIEKTHI J1a0opaTOpPHOrO OOOpYIOBaHUS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIJIEKCHOM HCIHOJIb30BaHUU aHAJOTOBBIX W HU(POBBIX MPUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE€ IUPPOBBIX J1a00paTOpuUil.

OCHOBHBIMH LIETSIMU U3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUH SBISIOTCA:

— (QopmupoBaHHe MHTEpECa U CTPEMJICHHUS OOYYAIOIIMXCS K HAYYHOMY M3YUYCHHIO TPHPOJIBI,
pa3BUTHE X WHTEIJIEKTYaJbHBIX H TBOPUECKUX CIIOCOOHOCTENH

— pa3BUTHE TMPEACTaBIEHHWH O Hay4yHOM MeToJIe IMo3HaHusi U  (OpMUPOBAHHE
UCCIIEI0BATEIbCKOr0 OTHOLIEHHS K OKPYKAIOIUM SIBJICHHSIM;

— (opMHpOBaHHE HAy4YHOTO MHPOBO33PEHUS KaK pe3yJbTaTa H3Y4YEHHMsSI OCHOB CTPOCHHUS
Matepuu u GyHIaMEHTAJIBHBIX 3aKOHOB (PU3UKH;

— (¢opMHpOBaHUE YMEHUU OOBSCHATH SIBIEHUS C HCIOJb30BAHMEM (PU3MUYECKUX 3HAHUH U
HAyYHBIX JJOKa3aTeIbCTB;

— ¢opMHupoBaHUE MPEACTABICHUN O ponu (PU3HUKH IS pa3BUTUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

— JlocTwkeHue OSTHX Ielel o0ecneyuBaeTcs peIIeHHEM CIeIyIoUMX 3ajad B Ipolecce
M3y4YeHUs Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

— npuoOpeTeHHe cucTeMbl 3HaHUW 00 OoOmMX (QU3NYECKHX 3aKOHOMEPHOCTIX, 3aKOHax,
TEOpUAX, BKIIOYAS MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO
(bU3KKY U DIIEMEHTHI aCTPO(U3UKH;

— (QopmupoBaHHEe yMEHHUIl NMPUMEHSATh TEOPETHUECKHE 3HAHUS JJIsI 00BACHEHHUS (U3UUECKUX
SIBJIICHU B IPUPOAE U JJI IPUHITUSI TPAKTUUYECKUX PEIEeHHH B TOBCEAHEBHON KU3HMU;



— OCBOEHHME CIOCOOOB pEeIIeHUs] Pa3NUYHbIX 3a/lad C SBHO 33aJaHHOW (PU3MUECKON MOAENbIo,
3a/1a4, MOAPA3yMEBAIOLIMX CaMOCTOATEIbHOE CO3JaHue (U3NYECKOW MOJENH, aJeKBaTHOMN
YCIIOBUSIM 33/1a4U;

— TOHMMaHue (U3NYECKUX OCHOB M MPHUHLMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOLLYIO CPEy;

— OBIIQJICHHE METOJaMHU CAMOCTOSTENFHOIO TNIJAHUPOBAHHUS M TPOBENCHUS (PU3HMUECKUX
OKCIEPUMEHTOB, aHAM3a W WHTEPIpeTalnu HHPOPMAIMH, OMPEACICHUS TOCTOBEPHOCTH
MOJTy4YE€HHOTO pe3yJIbTaTa;

— CO3/aHUE€ YCJIOBHM JUIsl pa3BUTUS YMEHHH MPOEKTHO-HCCIEAOBATEIbCKON, TBOPYECKOM
NesITeTbHOCTH.

Ha usydyenue ¢usuku Ha ypoBHE cpeaHero ooOuero obpaszoBanus orBogutcst 136 uacos: B 10

kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJEMIO).

[Ipeanaraemslii B mporpamme 1o Gpu3uKe nepedeHb J1a00paTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEHIOBAHHBIM, YYUTENb JieJaeT BbIOOp MpOBEACHUS JIAOOPATOPHBIX PabOT U
OIBITOB C Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00yJaromuxcs.

COJEPKAHUE OBYYEHMUA
10 KJIACC

Pa3znen 1. ®usuka u MeTOAbl HAYYHOTO MO3HAHMS

®usnka — Hayka o npupoge. Hayunwle mMeTOonbl MO3HAHUS OKpyKarouero mupa. Pousb
AKCIIEPUMEHTA U TEOPUHU B MPOIIECCE MO3HAHUS TPUPOBL. DKCIEPUMEHT B (hU3UKE.

MonenupoBanue (U3HUECKUX SBICHUN M mporeccoB. HayuHbie rumore3sl. Ousndeckue
3aKOHBI U TeOpHH. [ paHUIBI IPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHITUIT COOTBETCTBHUS.

Ponb m mecto ¢u3uku B (HOPMHPOBAHMHM COBPEMEHHOW HAy4YHOHW KapTHHBI MHUpa, B
MPAKTUYECKOMN JAEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBsie ¥ MUGPOBHIC U3MEPUTEIBHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYHKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHE. OTHOCHUTEIBHOCTh MeEXaHMuYecKoro apmxeHus. Cucrema
orcuéra. Tpaekropus.

Ilepemenienue, cKOpocTh (CpeAHsisl CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepUaJIbHON TOYKHU, UX IPOEKLIUU HA OCH CHUCTEMbl KoopauHaT. ClIOKEHHUE NepeMElIeHuN U
CIIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE NpsIMOJMHENHHOe JIBHXeHue. ['paduku 3aBUCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHMUsI, TYTH U NepEMEILIEHUS] MAaTEpHaIbHON TOUKHU OT BPEMEHH.

CBobonHoOe nazenue. Y CKOpeHrne CBOOOIHOTO MaIeHusI.

KpuBonuneiiHoe nBuKeHHE. JIBH)KEHHME MaTepuaabHOM TOYKH II0 OKPYXKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, TMHENHHAs CKOpocTs. Ilepuon u yacrora
obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCcTpoicTBa U IPaKTUYECKOE IPUMEHEHHE: CIIMIOMETP, IBH)KEHUE CHAPSA0B,
LICTIHBIE U PEMEHHBIC IIEpENaYH.

Jlemoncmpayuu

Mogenb cucrembl 0TCUETA, UIUTIOCTPALUS KHHEMATHUECKUX XapaKTEPUCTUK JIBHKEHUSI.

[TpeoGpa3oBaHue IBMKEHHUH € HCIIOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

ITaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroenne aBykeHust Tea, OpOIIeHHOro MO YIJIOM K TOPU30HTY M T'OPU30HTAJIBHO.

W3mepeHue yckopeHusi CBOOOAHOIO Ma eHHUS.

Hanpanenue ckopocTu pu ABMKEHUH MO OKPY>KHOCTH.
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Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3y4yeHne HepaBHOMEPHOI'O ABUKEHHUS C LEIBbIO ONPENEICHUS MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOLIEHNS MEXKY Y TAMU, IIPOMEHHBIMH TEJIOM 32 IIOCIIE0BATEIbHbIE
paBHBIE NPOMEXYTKH BPEMEHU IIPM PAaBHOYCKOPEHHOM JBHMKEHHHM C HA4yajJbHOW CKOPOCTHIO,
paBHOM HYIIIO.

N3ydenre nBUKEHUS IAPUKa B BA3KOU KUJIKOCTH.

N3yueHne ABMKEHUS Tena, OPOIIEHHOT'0 TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpuanun otHOocuTensHOCTH ["anmuiesd. Ilepseiii 3akoH HeroToHa. MIHEpumanbsHble cCHCTEMBI
oTCcuéra.

Macca Tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoit 3akoH HbroToHa s
MarepuaibHOU TOUkH. Tperuit 3akoH HproTOHA U MaTepuaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuina Tsokectu. [lepBast kocMudeckast CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Bunabl Tperus (mokosi, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsl CKOJBKEHUS U cuiia TpeHus nokos. Koadoumment tpenus. Cuna conpoTUBICHHS TPU
JBUKEHUU TEJa B )KUJKOCTU UJIM rase.

[ToctynarenpHO€E U BpalaTeIbHOE IBH)KEHNE a0COIIOTHO TBEPIOrO TeNa.

MOMEHT CHJIbI OTHOCHTEINIBHO OcH BpauieHus. [limeqo cuisl. Y cnoBus paBHOBECHs TBEPAOTO
Tena.

TexHuueckre YCTpOICTBA W MPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKH, JBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHUE HHEPLIUY.

CpaBHeHHE MacC B3aUMOJECHUCTBYIOILIUX TEI.

Bropoii 3akon HeloTOHA.

N3smepenue cun.

Crnoxenue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JehopManuu.

HesecomocTs. Bec Tena npu ycKkOpeHHOM OABEME U MTaICHUH.

CpaBHEHHUE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbYKEHUS.

VYcnoBus paBHOBeCHUs TBEPAOro Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

N3yudenue nBuxeHns OpycKa o HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HUKAIOLIUX B NPYKUHE U PE3UHOBOM
oOpa3siie, OT ux AehopMaIiiu.

HccnenoBanue yciaoBUil paBHOBECHUS TBEPAOIO TeJla, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3akoHnbl cOXpanenusn 6 MexanukKe

HNmnynbsc MaTepralbHOM TOUYKHU (Tena), CUCTEMbl MaTepHalIbHBIX To4YeK. VIMIysibe CHIibl U
M3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPaHEHHUs UMITyJIbca. PeakTHBHOE IBU)KEHHE.

Pabora cuiiel. MOIIIHOCTE CHJIBL.

Kunernueckast sHeprus maTepuaibHOH Touku. Teopema 00 M3MEHEHHH KHWHETHYECKON
SHEPruH.

[TorennumanpHas sHeprus. [loTeHunanbHas SHEPrus ynpyro 1eGopMUpoBaHHON MPYKHUHBL.
[TorenuumanbHas sHEprus Tena BOJIM3H MOBEPXHOCTU 3EMIIH.

[TorenuumanbHble M HEMOTEHIMaNbHbIEe CHUJIbl. CBs3b Pa0OTHl HEMOTEHIMAIbHBIX CHUJ C
M3MEHEHUEM MEXaHNYECKOW PHEPIMH CUCTEMBI TeJl. 3aKOH COXPAaHEHHs MEXaHUYECKON dHEPruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuyeckre ycTpoicTBa M MPAKTUUECKOE NMPUMEHEHHUE: BOAOMET, KOMEDP, MPYKUHHBIN
MHACTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.



PeakTuBHOE NBUXKEHHUE.

[Tepexon MOTEHIMAIBHON HEPTrUU B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenue abCOJIOTHO HEYNPYroro yjpapa € IMOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBsi3M pabOThl CHIIBI C HW3MEHEHMEM MEXaHMYECKOW SHEpruM Teja Ha
MIPUMEPE PACTKEHUS PE3UHOBOIO XKI'yTa.

Pazgea 3. MousiekyasipHas (pU3MKa M TEPMOJIMHAMHUKA

Tema 1. Ocno6vt MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHY€CKOIl TEOPHH U UX OMBITHOE 00OCHOBAHHUE.
Bpoynosckoe asuxenue. uddysusa. Xapaktep N1BUKEeHUS U B3aUMOCHCTBUS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra30B, )KUIKOCTEH U TBEPIBIX TE M 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozene. Macca u pasmepsl MoJiekyn. KommgectBo Bemectsa. [TocrossHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. llkama remneparyp Llenscus.

Monens uaeanbHoro rasza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOM Teopuu
uaeaJbHOro Trasza. AOCONIOTHas TeMmIepaTypa Kak Mepa cpenHeld KUHETHMYeCKOHl SHepruu
TENJI0BOr0 ABUKEHHUs yacTul ra3a. [llkamna temnepatyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHHNE
MenneneeBa—Kianeitpona. 3akon [lanmprona. M3omponeccsl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBa. ['paduueckoe MpeACTaBIEHUE H3OMPOLECCOB: H30TE€pMa, H30X0pa,
n3obapa.

TexHuveckue yCTpOCTBA U MPAKTUIECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, AOKA3bIBAIONINE TUCKPETHOE CTPOCHHE BemecTBa, ¢oTtorpaduu  MOIEKYII
OpPraHUYECKUX COCIMHEHHUII.

OnpITel 110 1U(dy3un KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JBUKEHUSI.

Mopnens onbita IlITepHa.

OnbITHI, 1OKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOT O B3aUMO1EH CTBUSI.

Mopnens, HIUTIOCTpUpPYIOLIas MPUPOAY JABJIECHUS ra3a Ha CTEHKH COCY/a.

OnBITHI, WITIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS MI€AJIbHOIO T'a3a, U301 POLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

Omnpenenenue Macchl BO3/lyXa B KJIACCHOM KOMHaTe Ha OCHOBE H3MepeHHi o0béMa
KOMHATBI, JaBJIEHUS U TEMIIEPATyPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXYy TapaMeTpaMu COCTOSIHUS Pa3pekKEHHOr O rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoauHamuueckass cuctemMa. BHYTpeHHSs SHEprus TEpMOJUHAMHUYECKOW CHUCTEMBI U
crocoObl e€ n3meHenus. KonuuectBo TenaoTsl u pabota. BHyTpeHHss Heprus oJHOATOMHOIO
uJealIbHOro ra3a. Buspl Temonepenaydu: TeJIONPOBOAHOCTb, KOHBEKLUS, U3TyUeHUE. Y 1elibHas
TEMI0EMKOCTb BelecTBa. KonmuecTBo TEIIOThI IpH TenIonepesaye.

[Tonsitre 06 annadatHom mpouiecce. [lepBriit 3akoH TepMoanHamMuKku. [[puMeHeHue mepBoro
3aKOHA TEPMOJAMHAMUKHU K H3onpoueccaM. ['padguueckas naTepnperanus paboTsl rasa.

Bropoli 3akoH TepMoguHaMUKH. HeoOpaTuMOCTh MPOIIECCOB B MPUPOJIE.

TennoBbie MamuHbl. [IpUHIMIBI i CTBUS TEIIOBBIX MaluH. [IpeoOpa3oBaHus SHEPrUU B
TEMJIOBBIX MamrHax. KodgduimenT mose3Horo AeicTBrs TemioBol Mammubl. [uka KapHo u ero
KO3 GHUIMEHT MOJIE3HOro AeWCTBHS. DKOJOrHYECKHE MPOOIEMbI TEIJIO9H €PreTUKH.

TexHuueckne yCTpoWcCTBa M MNPAKTHUECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH HSHEpPruu Tejaa MpH COBEPIICHHH padOThI: BBUIET MPOOKH U3
OYTBIIKY O/ IEHCTBUEM CXKATOT'0 BO3/1yXa, HArpeBaHue drpa B TATYHHOU TPYOKe MyTEM TpEeHUs
(BUACOIEMOHCTpAIIHS).



H3meHeHue BHYTpEHHEW SHEPruu (TeMIeparypsl) Teja Mpu Terionepenaye.

OnpIT o aanabaTHOMY PacUIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENs] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenue yienbHON TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn éewjecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHIEHcanus. VMcmapenue u kurnenne. AOCOMIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTh BO3/Ayxa. HacelleHHbIl map. YaenbHasi Teriora napooOpa3oBaHUs. 3aBHCHMOCTb
TeMIepaTypbl KHTICHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucrammueckue u amopdubie Tena. AHU30TPOINHS CBOWCTB KPUCTAJIIOB.
Kunkue xpucramipl. CoBpeMeHHble MaTepuaibl. [lnaBieHue W KpucTtauM3alus. Y aelbHas
TernyoTa naasiaeHus. Cyoaumanus.

VYpaBHeHue TeroBoro OanaHca.

TexHuueckne yCTpPOHWCTBA M TPAKTUYECKOE TNPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOIMH ITOJyYEHHUsI COBPEMEHHBIX MaTEPUAJIOB, B TOM YK CJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIIEHHBIX TAPOB.

Kunenwne npu mnoHMXKEHHOM JJaBJICHUU.

CriocoObl U3MEpEeHUs BIIAKHOCTH.

Habmonenne HarpeBanus v IIaBIEHUS KPUCTAJUTMYECKOr0 BEIIECTBA.

JlemMoHCTpanus KpUCTAJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

H3mepeHrie OTHOCUTENIBHON BJIAXKHOCTH BO3/1yXa.

Pasjen 4. DaekTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnexTpuzauus Ten. OJeKTpuuecKkuid 3apsia. JlBa BuIOa DIIEKTPUYECKHX 3apsioB.
[IpoBOHUKH, TUATIEKTPUKU U TOTYIPOBOJIHUKHU. 3aKOH COXpPaHEHUS SJIEKTPUUECKOT0 3apsa.

BzaumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbllt  snekTpuyeckuil  3aps.
OnekTpudeckoe moJsie. Hanpssk€HHOCTh aiekTpudeckoro mojisd. [IpuHoun cymnepno3uuuu
AIEKTPUYECKUX MoJIel. JIMHUM HANPSXKEHHOCTH AJIEKTPUYECKOTr O OIS,

PaGoTa cun sanexrpocratndeckoro noiist. [Torennnan. Paznocts morenmanos. [IpoBogHuku
Y JUDJIEKTPUKH B DJIEKTPOCTATUUECKOM MoJie. J(udekTpuyeckasi MpOHUIIaeMOCTb.

Onekrpoémkocth. Konmencatop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. JHEprus
3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckne ycTpoWcCTBa M IMPAKTUYECKOE IMPUMEHEHME: 3IIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTpOCTATUYECKas 3alUTa, 3a3€MJICHHE AJIEKTPONpUOOpPOB, KOHIAEHCATOP, KOMHUPOBAIBHBIN
anmnapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

VYCTpONCTBO M MPUHIUI IEHCTBHS JIIEKTPOMETPA.

B3anmoneiicTBrE Ha3JIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MO0JI€ 3aPSKEHHBIX TEJ.

[IpoBOJHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DnexTpocTaTuyeckas 3aluTa.

JM3IeKTPUKHY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH MIOCKOT0 KOHIEHCATOPA OT MJIOIIAIN MJIACTHH, PACCTOSHUS
MEXI1y HUMH U JUJICKTPUUECKON MTPOHHUIIAEMOCTH.

DHeprust 3apsLKEHHOr0 KOHIeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne 35eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locmoannwtii 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax
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DNEeKTpUYECKUM TOK. Y CIOBHUS CYIECTBOBAHMS 3JEKTPUUECKOro TOKa. MCTOUHMKHU TOKa.
Cuna Toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 17151 y4acTKa LETH.

DnexTpuyeckoe COIIPOTHUBJICHHUE. VYnensHoe COIPOTHBJICHUE BEIECTBA.
[TocnenoBarenbHOE, NapalselibHOE, CMEUIAHHOE COSAMHEHNE ITPOBOJHUKOB.

Pa6ora snexrpuueckoro Toka. 3akoH JIxoyns—Jlenna. MOIHOCTh AIIEKTPUIECKOTO TOKA.

DNEeKTPOABMKYIIAsl CHJIAa M BHYTPEHHEE CONPOTUBIIEHHE MCTOYHUKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) 2JIeKTprudeckou 1enu. KopoTrkoe 3aMbIkaHMe.

DneKTpOHHas TPOBOAUMOCTb TBEPBIX METAJJIOB. 3aBUCUMOCTb COIIPOTHBIICHUS METAJIIOB
oT TemrnepaTypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBeHHass M TpPUMECHas IPOBOAUMOCTh MOJIYIIPOBOJHUKOB.
CaoiictBa p—Nn-nepexona. [loaynpoBoaHUKOBBIE TPUOOPHI.

DONeKTpUYecKui TOK B pPAacTBOpaxX M pacriiaBaxX 3JIEKTPOJHUTOB. DJIEKTPOIUTHYECKAsS
JUCCOLMALMS. DIEKTPOIIH3.

OnexTpuueckuil Tok B razax. CaMoCTOsATEIbHBIA U HECAMOCTOSATENbHBIN pa3psan. MonHus.
[Tna3zma.

TexHuueckue ycTpoicTBa U PAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKM TOKA, JJEKTPOHArpeBaTelbHbIE MPUOOPBI, 3JIEKTPOOCBETUTENbHBIE HPUOOPHI,
TEPMOMETP  CONpPOTHBJICHUS, BaKyyMHBIH AMOJ, TEPMUCTOpPHI U  (OTOPE3UCTOPSI,
HOJIYyIPOBOJAHUKOBBIN MOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HaPsDKEHUS.

3aBUCHUMOCTb COINPOTUBIEHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOIIAIU
MIOTIEPEYHOr0 CEYEHUs U MaTepHaa.

CMeliaHHOE COEMHEHNE TPOBOJHUKOB.

[IpssMoe H3MepeHHe DIIEKTPOABUKYIIEH CcUibl. KOpoTKOE 3aMblKaHWE TajbBAHUYECKOIO
3JIEeMEHTA U OL[€HKAa BHYTPEHHEr 0 COMPOTUBJICHHUS.

3aBUCHUMOCTbH COIIPOTUBIICHHSI METAJUIOB OT TEMIIEPaTyPhI.

[TpoBOANMOCTH 3IEKTPOIUTOB.

HckpoBoii paspsa ¥ IpOBOAUMOCTD BO3AyXa.

OaHOCTOPOHHSS MPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

N3ydeHune CMEIIaHHOr0 COEAMHEHMSI P31 CTOPOB.

W3mepenne 31eKTpoABMKYLIEH CUIIbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBJIICHUS.

Habmonenue snextponusa.

Me:xnpeameTHble CBSI3H

N3yuenue xypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyLIECTBISIETCS € Y4ETOM
COAEPXKATENIbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTUK{, OWOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meorcnpeomemuvie nousmus, CBA3aHHbIE C U3YYE€HHEM METOJOB HAYYHOI'O IO3HAHUSA:
sBIICHHE, Hay4yHbI (akT, rumoresa, (usnyueckas BeIMYHHA, 3aKOH, TeOopus, HabIIoIeHHe,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUM, TUHEeWHas QyHKIMS, mapadoa, runepooa,
uX rpauKy U CBOMCTBA, TPUTOHOMETpUYECKNE (DYHKIIMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC,
OCHOBHO€ TPUI'OHOMETPUYECKOE TOXIAECTBO, BEKTOPhl M HX HPOEKIHMH Ha OCH KOOpIUHAT,
CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe JBIKEHUE B KUBOW mpupone, auddys3us, ocMoc, TemIo00MeH
KUBBIX OPraHU3MOB (BUbI TEIJIONEPEIayu, TEMJIOBOE PABHOBECUE), DIIEKTPUUECKHUE SIBIICHUS B
YKUBOW MPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBA,
MOJIsApHad Macca, TCIUIOBBIC CBOMCTBA TBépI[BIX TCI, )KI/II[KOCTeﬁ U Ta3oB, JJICKTPUYCCKHUC
CBOMCTBA METAJUIOB, DJIEKTPOIUTUYECKAS AU CCOLMALMs, TAJIbBAHUKA.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBMXKEHUM C MCIOJb30BAHHUEM MEXaHU3MOB, YUET TPEHUS B
TCXHUKC, IMOAUIMITHUKH, HCIIOJb30BAHUC 3aKOHA COXpPAaHCHHUS HMIIYJIbCa B TCXHHUKE (paKeTa,
BOJOMET W Jpyrue), ABUTATENh BHYTPEHHETO CropaHus, TmapoBas TypOWHa, OBITOBOU
XOJOAUIIBHUK, KOHAUIUOHEP, TEXHOJIOTUH NTOJTYUYCHUA COBPEMCHHBIX MAaTCpHaJIOB, B TOM YUCIIC
HAaHOMAaTEpHUAJIOB, W  HAHOTEXHOJOIMHM,  JJEKTPOCTATHYECKAs  3alluTa,  3a3¢MJICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NIpPHUHTEp, dJEKTpOHArpeBaTesbHbE MPUOOPHI,
OJICKTPOOCBCTUTCIILHBIC HpI/I60pr, raJlbBaHHKaA.

11 KJIACC

Pa3nen 4. DnexkrpoauHamMmuka

Tema 3. Maznummnoe noye. I1eKmpomacHUMHAA UHOYKYUSA

[locTossHHBIE MarHuThl. B3auMozeicTBME NOCTOSHHBIX MarHUTOB. MAarHuTHOeE IIOJe€.
BexTop MarHuTHON MHAYKUMU. [IpuHINI cynepno3suuuyu MarHUTHBIX 1oJIed. JINHUY MarHUTHOU
uHAykuuy. KapTuHa mMHUNA MarHUTHON MHIYKLMU TOJISl IOCTOSIHHBIX MarHUTOB.

MaruutHoe noje HnpoBOJHUKA ¢ TOKOM. KapTWHa JMHUN HWHIYKIMM MarHUTHOTO MOJIS
JUIMHHOT'O TMPSAMOr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Dpcrena. BzaumoaeiictBre NpOBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAYJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaynb W HampaBieHHe. J[BH)KEHHE 3apsDKEHHOW 4YacTUIbl B
OJTHOPOJHOM MarHuTHoOM noje. PaGora cumsl Jlopenua.

SIBneHMe DIIEKTpOMAarHUTHOW MHAYKIMHM. [lOTOK BEeKTOpa MArHMUTHOW WHIYKIUU.
DNeKTpOABMKYIIAas CUJIa UHIYKIMH. 3aKOH AJIEKTPOMarHUTHOU nHAyKuu Dapanes.

BuxpeBoe nsnekTpuueckoe moJie. DIEKTPOABMKYIAs CHUJIa UHAYKIMM B TMPOBOJHUKE,
JBUKYILIEMCSI TOCTYNATENbHO B OAHOPOJIHOM MarHUTHOM I10JIE.

ITpaBuio Jlenna.

NHayKTUBHOCTD. SIBIEHNE CaMOMHIYKIIMH. DIEKTPOABUKYIIAsl CUJia CAMOMHIYKIIMH.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpolcTBa U NPAKTUYECKOE MPUMEHEHHE: IOCTOSIHHbIE MArHUTHI,
JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHUL], UHYKIIHOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JEKTPOHHOr 0 My4YKa MarHUTHBIM I1OJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TTOJISL.

B3auMmoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JeiicTBue cuibl JIopeHiia Ha HOHBI 3JIEKTPOIIUTA.

SIBieHuE 3JIEKTPOMArHUTHOW UHTYKIIUH.

[TpaBuino Jlenua.

3aBUCUMOCTb 3JIEKTPOABIKYLIEH CHIIBI MHIYKIMH OT CKOPOCTH HM3MEHEHMsS] MarHUTHOTO
MIOTOKa.

SIBrIeHUE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

W3ydyeHre MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue AeMcTBUSI TOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMAarHUTHON HHIYKITUH.
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Paznen 5. Kose0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble Koa1e0anus

Konebatenpnass cucrema. CBoOogHbIE MexaHuWdeckue KosieOaHus. ["apmoHuueckue
koneOanms. Ilepumon, wacrora, ammmtyna W (asa konebanuid. IIpyXKMHHBIM MasTHUK.
MatemaTtudeckuii MassTHUK. Y paBHEHHE rapMOHUUYECKUX Kojiebanuii. [IpeBpaiiieHne sHepruu rnpu
TapMOHHYECKUX KOJeOaHUSX.

Konebatenpubiii koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJIEOAHWS B HCATHHOM
Koe0aTeIbHOM KOHType. AHAJOrMs MeXKJIy MEXaHMYeCKMMH M 3JIeKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpAaHEHUsI SHEPrUU B HAEabHOM KoJieOaTebHOM
KOHTYDE.

[IpencraBieHne o 3aTyXaloUMX KoJeOaHUSX. BBIHYXIEHHbIC MEXaHHUYECKHUE KOJeOaHuUs.
Pe3onanc. BeiHyK€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHMSL.

[lepemennsiii Tok. CMHYyCOMAANbHBIN MEpEMEHHBIN TOK. MOUIHOCTh MEPEMEHHOI0 TOKa.
AMIIIMTYIHOE U 1M CTBYIOLIEE 3HAUEHUE CUJIbl TOKA U HAIIPSKEHHUS.

Tpanchopmatop. IlpomsBoacTBo, mepenada M MOTPEOICHUE 3JIEKTPUUYECKOW SHEPruu.
DKONOrMuecKne pUCKU IMpU TPOM3BOACTBE 3JeKTposHepruu. KynbTypa ucCHoab30BaHUs
JIEKTPOIHEPTUU B [IOBCEHEBHOM KU3HU.

TexHuueckrue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: DIIEKTPUYECKHH 3BOHOK,
reHepaTop MePEMEHHOI0 TOKa, JIMHHUH 3JIEKTponepenay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTeNbHOM CUCTEMBI (MIPYKUHHBIA WM MaTeMaTHYeCKU
MasITHUK).

Halnronenue 3aTyxarommx KojaebaHui.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

HaGnronenue pe3oHanca.

CB0OOIHBIE 2NTEKTPOMArHUTHBIE KOJICOAHHUS.

OcuumiorpaMmbsl  (3aBUCUMOCTH  CHJIBI  TOKAa M HalpsDKEHUsT OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3zonanc mpu mocneaoBaTeIbHOM COEAMHEHUHM PEe3UCTOpa, KAaTYUIKW HWHIYKTUBHOCTU U
KOHJICHCaTopa.

Mojens TMHUY 3IIEKTpONepeiayn.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul

HccrnenoBanre 3aBUCHMOCTH TIEPUO/Ia MAIIBIX KOJIeOaHUH Tpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl I'py3a.

HccnenoBanue mnepeMeHHOr0 TOKa B LENUM W3 IOCIEI0BAaTEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U Pe3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 80IHbL

Mexanndeckue BOJIHBI, yCJIOBHs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BoJHBL IlomepeuHble W TpojosibHBIE BOJHBL. MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJHBI. Y CJIOBUSI M3JIy4Y€HUs S3JEKTPOMArHUTHBIX BOJIH. B3auMmHas
opueHTtauus BekTopos E, B, V B anexTpomarautHoii BoiaHe. CBONCTBA 3J1EKTPOMAarHUTHBIX BOJIH:
OTpa)keHUE, IMpeloMieHue, Mnoispusauus, audpakuus, uHTeppepeHuus. CKOpoCTh
AJIEKTPOMArHUTHBIX BOJIH.

[[lkana >1eKTpOMarHUTHHIX BOJIH. [IpUMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIIUTIBI paArOCBA3H U TeNneBUIeHus. Paguonokanus.

DIIEKTPOMarHUTHOE 3arpsI3HEHUE OKPYKAKOIIEH CpeJIbl.
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TexHudeckne yCTpOMCTBa M IPAaKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIIbTpa3ByKOBasi JAMArHOCTUKA B TEXHUKE M MEAMLIMHE, pajap, paguonpuéMHUK, TEJIEBU30P,
aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacnpoCTpaHEHUE MONEPEYHBIX U PO OJILHBIX BOJIH.

Kounebmromeecs Teno Kak MCTOUHUK 3BYKa.

HabmroeHnne oTpakeHUs! 1 IPEIOMIICHUS! MEXaHUYECKHX BOJIH.

Habmonenne nareppepeHn 1 qudpakiii MeXaHH4eCKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmonenne cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOM M YacTOTOH
KoJIeOaHU.

HccrnenoBaHnue CBOWCTB  2JIEKTPOMAarHUTHBIX  BOJIH:  OTPaKEHUE, IIPEJIOMIICHUE,
NOJSPU3AIMS, TU(paKus, HHTepHEepeHIIHsL.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. IIpaMonanHeliHOE paclpocTpaHEHHE CBETa B ONHOPOIAHON Cpere.
JIyu cBera. ToueyHbIN UCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbl OTpaxkeHUs cBera. llocTpoeHne m300pakeHHH B ILIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akOHBI TNPEIOMJICHHS CBeTa. AOCOJIOTHBIA  IOKa3aTelb
npenomienus. IlonHoe BHyTpeHHee orpaxeHnue. IIpenenbHbI yrojl IOJHOIO BHYTPEHHETO
OTPaKECHHUS.

Hucnepcus csera. CiioxxHblil cocTaB Oenoro ceera. L[Ber.

CoOuparonue M pacceuBaronie JMH3bl. ToHKas JjuH3a. DOKYCHOE pacCTOSHUE U
OITUYECKAs cujia TOHKOM JH3bL. [locTpoenne nzo0pakeHuil B COOMPAIOIINX U PaCCEUBAOLINX
mH3ax. @opMyia TOHKOM JIMH3BI. YBEJINYEHUE, 1aBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBass ontuka. HWHTepdepeniuss cBera. KorepeHTHble WCTOYHUKH. Y CIOBUS
HAOJIOIEHUS] MAKCUMYMOB U MUHHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT€pEHTHBIX UCTOYHUKOB.

Huopakuust ceera. J[udpakuumonnas pemérka. VYcioBue HaOMIOACHHUS TIIaBHBIX
MaKCUMYMOB IIpH MaJeHUH MOHOXPOMATUYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuzanus csera.

TexHuueckre YCTpOWCTBA M IPAKTHUECKOE NPHMEHEHHWE: OYKH, Jymna, (oToanmapar,
MPOEKIIMOHHBIH anmapar, MUKPOCKOI, TEIECKOII, BOJIOKOHHASI ONTHKA, AU (PPAKIIMOHHAS PEIIETKA,
HOJISIPOUA.

Jlemoncmpayuu

[IpsaMonuHElHOE pacnpoCTpaHEHUE, OTpakeHUE M IpesiomiieHue ceera. Onrudyeckue
puOOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozens CBETOBOa.

HccnenoBanue cBOMCTB H300pakeHUH B JINH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKONa.

Hab6mronenne naTepdepeHium cBeTa.

Hab6mronenue nudpakiuu cBera.

HaGnronenne nucnepcnu cBera.

[Tonyuenue cnekTpa ¢ MOMOILBIO TPU3MBI.

[Tonmyuenue criekTpa ¢ MOMOIIbIO JUPPAKIIUOHHON PELIETKH.

HaGnroaeHue moaspu3aluu CBETa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

W3mepenne nokasartesst MpeloMIICHHs CTEKJIa.

HccnenoBanue cBOMCTB U300paskeHUH B JIMH3AX.

Habmonenne nucnepcuu certa.
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Pa3znes 6. OcHOBBI cClIeMAIBHON TEOPUH OTHOCUTEJIBHOCTH

['paHubl TPUMEHMMOCTH KJIACCHUECKONM MexaHukH. [locTynaTel crnenuanbHON TEOpHUH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTh MOAYJA CKOPOCTH CBE€Ta B BaKyyMme, MPUHIMUI
OTHOCHUTENHEHOCTH DUWHINTEHHA.

OTHOCUTENILHOCTh OJTHOBPEMEHHOCTHU. 3aMe/IJIEHHE BPEMEHHU U COKPAIIICHUE JIJTMHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € 3HEPrUueil 1 UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPrUs MOKOSI.

Pazgea 7. KBantoBast pusuka

Tema 1. Dnemenmol K6aHmM 06O ONMUKU

®otonsl. Popmyna [lnanka cBsa3u sHeprun GOTOHA C €ro YaCTOTOM. DHEPrusi U UMITYJIbC
¢doToHa.

OtkpeiTe u  ucciaepoBanue ¢oroddpgexra. Omnbitel  A. I'. CromeroBa. 3aKoHBI
¢doroadpdexra. YpaBHenue Diinmreiina st Gororddexra. «Kpacnas rpanuna» Gorodddexra.

JlaBnenne ceera. OnbiTel [1. H. JIeOenera.

XUMHYECKOE JEHCTBUE CBETA.

TexHuueckre yCTpOHCTBAa M MpakTHUYEeCKoe MpHUMeHeHue: (oTorneMeHT, (HOTOAATUHK,
coJiHeuHas O6arapesi, CBeTOAHO.

Jlemoncmpayuu

®otord ekt Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poTo3ddexTa.

Cseroauo.

Conneunas OGaTapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Peszepdopna mo paccesHuto o -yactuinl. [lnanerapHas
Mozenb atoMma. [locrynatel bopa. M3nyuenue u norsiouienre GOTOHOB MpHU MEPEXO0Jie aToMa C
OJIHOTO YPOBHSI DHEPruu Ha Apyroil. Buasl ciektpos. CiekTp ypoBHEHN 3HEpruu aToMa BOJOPOa.

BouHoBbIE cBOMCTBA yactull. BonHel ne bpoiins. KopnyckyasspHO-BOJIHOBOW Tyaan3M.

CroHTaHHOE U BBIHYX/IEHHOE U3JIy4YECHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIHEKTPAJbHBIA aHaJIU3
(criekTpockort), 1a3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Omnpeznenenne NJIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHyaThIX CIIEKTPOB U3JIy4IESHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

HaGronenue TMHEHYaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBHI, J0OKa3bIBAIOLIHE CI0KHOCTh CTPOeHUS siipa. OTKpBITHE paOAKTUBHOCTH.
Omnsitel Pezepdopra no onpeneneHno cocraBa painoakTUBHOro nsnydeHus. CBoiicTa anbda-,
Oera-, raMMa-u3iy4eHus. BiusHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTkpeITHE TPOTOHA U HelTpoHa. HykionHast Moaens aapa [eitzenbepra—Banenko. 3apsin
siapa. MaccoBoe uncio aapa. M3otorsl.

Anbda-pacnaa. DNEKTPOHHBI W MO3UTPOHHBIN OeTa-pacmana. ['amma-uznydeHue. 3aKoH
PaaMoOaKTUBHOIO pacnana.

OHeprus CBSA3U HYKJIOHOB B sifipe. SaepHble cuibl. JledekT macchl sipa.

SnepHbie peakuuu. JlereHne U CUHTE3 sa€p.

Snepubiit  peaktop. TepmosinepHblii cuHTe3. IlpoGiembl M TEpPCHEKTUBBI  SAEPHON
SHEPreTUKHU. DKOJIOTUYECKHUE aCIIEKTHI SIIEPHON YHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTozbl HAOIIOJEHHS U PETUCTPALIMU AJIEMEHTaPHBIX YaCTHULL.
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®dynnaMeHTanbHbIC B3aUMOAeHCcTBUS. ENMHCTBO u3ndeckol KapTUHBI MUpAa.

TexHUYecKre yCTPOHCTBA M MPAKTUYECKOE MPHUMEHEHHE: T03UMETp, kKamepa BuibcoHa,
SIEPHBII peakTop, aToMHas 6omoba.

Jlemoncmpayuu

CYETYnK MOHU3UPYIOLINX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Uccnenosanue TPEKOB YaCTHI] (o FOTOBBIM ¢dororpadusm).

Pazgea 8. Di1eMeHTHI aCTPOHOMHH M aCTPOPU3UKHU

OTansl pa3BUTUS acTpoHOMUU. [[prKIIaqHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE ACTPOHOMHUH.

Bun 3B€3qHoro Heba. Co3Be3ausi, spKue 3BE3/bI, TUTAHETHI, UX BUJIMMOE JIBHIKCHUE.

ConneuHas cucrema.

Connue. ConHeyHasi akTUBHOCTh. Mcrounuk sHeprum ConHia u 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMMa «CreKTpaabHbIN KJIaCcC — CBETUMOCTBY. 3BE3/1bI ITIaBHOU
MOCJIEIOBATEIbHOCTH.  3aBUCHMOCTh ~ «Macca — CBETUMOCTb» JJIsi  3BE31  TJIAaBHOU
HoCJIeIOBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE31. CoOBpeMEHHbIE NPEACTABIECHUS O
IPOUCXOXKIEHUU U 3Bomou CoHIA U 3BE3]1. DTalbl )KU3HU 3BE3L.

Muieunsiii [1yTs — Hamia ["anaktuka. [lonoxxenue u npuxenue Connua B [anaktuke. Tumnbl
rajnakTuk. Panuoranaktvky u kBa3zapbl. YEpHbIE AbIPHI B SApax TAJIAKTHUK.

Bcenennasa. Pacmmpenue Bceenennoil. 3akon Xa006ma. PasOeranue ramaxtux. Teopus
Bonpmioro B3peiBa. PennkroBoe u3nydeHue.

MacmrabHas cTpykTypa BeenenHoli. MeraranakTuka.

Hepeméunapie npo01eMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaGnronennst HeBOOPYKEHHBIM TJIA30M C MCIOJB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPENIeTICHUs TIOJIOKEHHUST HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JIATy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noxymapus 1 spkue 3BE31bl.

Habmonenus B reneckomn JIynsl, nnanet, Mueanoro [TyTu.

O0o0maruee NOBTOpeHue

Ponb ¢Gu3MKKM M acTpOHOMHM B DSKOHOMHYECKOW, TEXHOJOTMYECKOH, COLHMAIBHOH |
ATHUYECKOM chepax AesTeTLHOCTH YEJIOBEKA, POJIb U MECTO (PU3HKH M ACTPOHOMHUHU B COBPEMEHH Oit
Hay4YHOH KapTHHE MHpPa, POJb (U3HUECKOW Teopur B (POPMUPOBAHWUHU MPEACTABICHUN O
(bu3HYecKoil KapTHHE MHUpPa, MECTO (PU3NYECKONW KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne xypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBIsIeTCsl ¢ y4€TOM
COIEpXKATENbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OWOJIOrMH, XHMHH,
reorpauu U TEXHOJIOTHUHU.

Meorcnpeomemuvie nousmus, CBA3aHHbIE C U3YYE€HHEM METOJOB HAYYHOI'O IO3HAHUSA:
SIBJICHWE, HAy4YHBIM (akT, Tumoresa, Qu3nyeckas BEIWYWMHA, 3aKOH, TEOpHs, HaOIIOAEHUE,
SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: perieHHEe CUCTEMBbl YpPaBHEHHUH, TPUTOHOMETpUYECKHE (YyHKIHH: CHUHYC,
KOCHUHYC, TAHIE€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
MPOEKIIMM Ha OCH KOOPJAWHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC AIIEMEHTAPHBIX (PYHKIIHIA,
MIpU3HAKU TOA00Hs TPEYTrOIbHUKOB, OMpEeAeIEHUE IO IITOCKUX GUTYp U 00BhEMa Ted.

Buonoeus: anexrpudueckue siBICHHUS B )KUBOW IPUPOJIE, KOJICOATEIbHBIC IBUKCHHS B )KUBOU
MPUPOJIE, ONITUYECKUE SABJICHUSA B )KUBOW MPUPOJIE, NEUCTBUE paJuallii Ha KUBbIE OPraHU3MBbl.

Xumus: CTpOGHME aTOMOB M MOJIEKYJ, KPHUCTaJJIMYECKass CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaAHMS KPUCTAINTMYECKON PEIIETKH, CIIEKTPAJIbHbBIN aHATH3.

Teoepacghusi: MarHUTHBIE TIOMIOCA 3€MJIH, 3aJI©KU MATHUTHBIX PyI, (HOTOCHEMKA 3eMHOMN
MMOBEPXHOCTH, IPEACKA3AHUE 3EMIIETPSICECHUM.
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Texnonozcus: TMHUY NIEKTPOIIEpeiay, TeHEPATOP EPEMEHHOT0 TOKa, 3JIEKTPOABUTATENb, MHAYKIIHOHHAs
neyb, pagap, PaaAUONPUEMHHK, TeIeBU30p, aHTeHHa, TenedhoH, CBU-meuyb, MPOEKIMOHHBINA ammapar,
BOJIOKOHHA$ OIITHKA, COJTHeUHas Oarapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHoro mpeamera «dusmka» Ha ypoBHE CpemHEro o0IIero oOpa3oBaHMs
(6a30BBIE  YpPOBEHb) JODKHO  OOECIEUUTh  JOCTHDKCHHE  CICAYIONIUX  JIMYHOCTHBIX,
METANPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHbBIX PE3YJIbTATOB.

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «Dusnka» TOIKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXcsi PYKOBOACTBOBAThCA CHOPMHUPOBAHHON BHYTpPEHHEN
NO3ULMENH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHEHTAllMi, MO3UTUBHBIX BHYTPEHHUX
yOeXIeHui, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHUHCKOrOo  00IIecTBa,
pacmmpeHne >KU3HEHHOT'O OIBITa W OIBITA JCATEIBHOCTH B IPOIECCe pealn3alud OCHOBHBIX
HaIpaBJICHUH BOCIIUTATENLHON 1EATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxIaHcKOro BOCIIMTAHUS:

cOPMUPOBAHHOCTh TI'PAXTAHCKOW TMO3UIMU  OOYyYAIOIIErocss Kak akTHBHOIO U
OTBETCTBEHHOT0 YJI€HA POCCHIICKOT0 00IIeCTBa;

INPUHATHE TPAAUIIMOHHBIX OOIIEUETOBEYECKUX T'yMAaHHCTUYECKHX U JIEMOKPATUYECKHX
IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIFHOCTh B MHTEpECax TPaKIaHCKOrO OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHN3allny;

YMEHHE B3aWMOJCHCTBOBATh C COLMATBHBIMH HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIHSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM 1€ TEITHHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHMUS:

cOpPMHPOBAHHOCTh POCCUICKON TPAXKITAHCKON HICHTUYHOCTH, ITATPUOTH3MA;

[ICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHIKEHHUSM POCCHNCKUX
yu€HBIX B 0071acTH (PU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3THUECKOT O MTOBEICHUS;

CIOCOOHOCTH OIIEHHBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSCH Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HAHUE JIMYHOT'0 BKJIAJ]a B OCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

4)3CcTeTHYeCKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOLICHHWE K MUPY, BKJIIOUYAsl 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nyecKoil HayKe;

5) Tpy10BOT0 BOCTIMTAHMSA:

MHTEpEC K pa3InyHbIM cepaM mpodecCHOHANBHOM AesITeIFHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ Qu3MKOW M TEXHWKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccru u
peanr30BBIBaTh COOCTBEHHBIC KU3HEHHBIC IJIaHEI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa3OBaHUIO B oOsacth (PM3MKU Ha
MPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rHYeCcKOro BOCIIUTAHMS:

Cc(OPMHUPOBAHHOCTh JKOJOTMYECKON KYIbTYpPbl, OCO3HaHHE TIJ00aJBHOIO XapakTepa
HKOJIOTMY ECKUX TTPOOIeM;
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IUIAHUPOBAHHUE U OCYIICCTBJICHUE JACHCTBUI B OKPY)KAIOIILICH Cpe/ie Ha OCHOBE 3HAHUS 1IeJIei
YCTOWYMBOTO Pa3BUTHS YCIIOBEUCCTBA;

pacIIupeHre OIbITa JICSITEeIHPHOCTH OSKOJOIMYECKOH HAIPAaBJICHHOCTH HA OCHOBE
UMEIOIIUXCSl 3HAHUH 110 (PU3KKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

cOPMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY  YPOBHIO
pa3BuTHs HU3HYECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOH JeSITEeIbHOCTH, TOTOBHOCTh B MPOIECCEe U3YUCHUS (DU3UKH
OCYIIECTBJISATH MPOCKTHYIO U MCCIICA0BATEIBCKYIO ICITSIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble JJornueckue aeicTBus:

CaMOCTOSTENIbHO (OPMYJUPOBATh M aKTyaJM3UpOBaTh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENEISTh UEIU AEATEbHOCTH, 3aaBaTh NapaMETPbl U KPUTEPUH UX JOCTHKECHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH ¥ ITPOTUBOPEYHS B PACCMAaTPUBAEMBIX (PU3UUECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIAH PEUICHUS MTPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MATEPUATIbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIIBLHOCTh, OIEHHMBATh COOTBETCTBHUE PE3YJbTATOB LIEJISM,
OIICHUBATh PUCKHU MOCIIEICTBUHN J€ATCIIbHOCTH;

KOOPJIMHUPOBATh W BBINONHATH pabOTy B YCIOBHUSIX PEATbHOrO, BHUPTYAIBHOTO H
KOMOWHUPOBAaHHOTO B3aUMO/ICH CTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPH PEUICHUH )KH3HEHHBIX MPOOIIEM.
ba3oBble ucciaeaoBaTelbCcKue AeiicTBUS.

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH IMOHSATHSAMH M MeToAaMH (pu3mueckoit
HayKH;

BJIQJICTh HABBIKAMH Y4E€OHO-HCCIICOBATEIBCKON U MPOEKTHOW JEATENBHOCTH B 00JacTh
(hU3HKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHS 3a/1a4
(hbU3HYECKOro CoMepKaHusl, MPUMEHCHUIO Pa3JIMIHBIX METOIOB TTO3HAHMS,

BJIAJICTh BHJAMU JACSATEIBHOCTU IO IOJYYEHUIO HOBOIO 3HAHUS, €r0 HHTEPIPETALNH,
npeoOpa30BaHUIO M PUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSAX, B TOM YUCIIE€ IPU CO3/IaHUH
y4€OHBIX TPOECKTOB B 00JaCTH (DU3HKH;

BBISBJISITh MPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UPOBaTh 3ajladyy, BbIIBUTaTh
TUIIOTE3Y €€ PelIeHUs, HaXOAUTh apryMEHTHI JJIsl J0OKa3aTeIbCTBA CBOMX YTBEPKCHUI, 3a/1aBaTh
napaMeTpbl U KpUTEPUU PEILICHHUS;

AHAJIM3UPOBATH NOJTYYEHHBIE B XOJ€ PEUICHU 3aJ]a4l PE3YIbTaThl, KPUTHYECKU OL[CHUBATH
HX JTIOCTOBEPHOCTh, MIPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCJIOBHSX;

CTaBUTH U (pOpMyIMpPOBaTH COOCTBEHHBIE 33/1a41 B 00Pa30BaTEIHHON JIEATEILHOCTH, B TOM
YUCIIC TIPU U3YUCHUH (PU3UKH;

JlaBaTh OI[CHKY HOBBIM CHTYAIIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OIBIT;

yMETh IEPEHOCUTD 3HAHUS 110 (PU3HUKE B IPAKTUYECKYIO 00J1aCTh )KU3HEACATEIBHOCTH

YMETh UHTEIPUPOBATh 3HAHMS U3 PA3HBIX PEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE UJI€H, TPEIJIaraTh OPUTrMHAIbHBIC MOAXObl U PELICHUS;

CTaBUTH MPOOJIEMBI U 33291, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora c unpopmanueii:

BIIQJICTh HABBIKAMH TOJIy4eHUs HHPOpMAIUN (HU3MUECKOTO COAEpPKAHMS M3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH IIOWMCK, aHAJM3, CHCTEMAaTHU3alHuI0 U
WHTEPIpETAHIO HH(HOPMAIINH Pa3JIMYHBIX BUIOB U (HOPM MpECTaBICHUS;
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OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIUY;

UCIIOJIh30BaTh CPECTBA NMH(POPMAIIMOHHBIX U KOMM YHHKAI[MOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHHU3AI[MOHHBIX 3a7a4 C COOJIIOJCHHUEM TpPEeOOBAHMIA
APrOHOMHKH, TEXHHUKH 0€30MaCHOCTH, TUTHEHBI, PECYypPCOCOCPEIKCHHUS, TTPABOBBIX U ITHUYCCKUX
HOPM, HOPM HH(pOPMAIIMOHH O 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOrO COACPIKAHUS B Pa3IMUYHBIX QopMarax ¢ Y4ETom
Ha3Ha4YeHU NHPOPMAIINH U [IEJIEBOM ayIUTOPUH, BEIOKpasi ONTUMAIBHYIO (hOpMY MIpeICTaBICHUS
Y BU3YaJIU3aIIHH.

KoMMyHuKaTHBHBIE YHMBePCAJIbHbIEC YUeOHbIe NeliCTBHUS:

OCYIIECTBIISATH OOIIeHNE Ha YpOoKaxX (U3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIIKH KOH(PIUKTHBIX CUTYalluii U CMATYaTh KOH(IJIUKTHL;

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOK TOYKY 3PEHHUS C MCIOIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCHOJb30BATh NIPEUMYIIECTBA KOMAaHAHON U MHINBUIYaJIbHON PabOTHI;

BbIOMpPATh TEMAaTUKYy M METO/Abl COBMECTHBIX IEHCTBHH C Y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEN Ka)0r0 4IEHA KOJJIEKTUBA;

IPUHUMATh LEIM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBaTb WU KOOPAMHUPOBATH
NEUCTBUS 1O €€ JOCTUKEHUIO: COCTABJIATH IJIaH JIeHCTBUI, pacrpenensiTh pojiu ¢ y4ETOM MHEHUIN
Y4aCTHUKOB, 00CYKAaTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLIEHMBATh Ka4e€CTBO CBOEr'0 BKJAJa M KaXJOr0 yJYaCTHHKA KOMaH[bl B OOLIMH pe3ynbTaT
110 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UIEU C MO3MLMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTpPAaTErHYecKOe IIOBEIEHHE B PA3JIMYHBIX CHUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO M BOOOpakeHHe, ObITh HHUIIMATHBHBIM.

PerynsiTuBHble yHHUBepcaabHble y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEIIFHO OCYIIECTBIISTh MO3HABATEIBHYIO NESATEIFHOCTh B 007acTH (U3UKH U
ACTPOHOMUH, BBISBIISATH IPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATEJIBHO COCTaBJISITh IJIAH PEIICHUS] PACUETHBIX M KAa4eCTBEHHBIX 3aj]ady, TUIaH
BBIMIOJIHEHUS TPAKTHYECKOH paboThl C y4€TOM HMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEATIOUYTEHUM;

JlaBaTh OIIEHKY HOBBIM CHUTYallHsIM;

pacMpATh paMKH Y4€OHOT 0 IMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHII;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, Opath Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTH (POPMUPOBAHUIO U MIPOSBICHHUIO PYIUIIUHU B 001acTH (HU3UKH, TOCTOSHHO
MOBBIMIATH CBOM 00pa30BaTENIbHBIN U KYIbTYPHBIN YPOBEHD.
CaMOKOHTPOJ1b, SMOIIUOHAJIbHbIN MHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTyalHsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTbH, OL[EHUBATh
COOTBETCTBHE PE3YJIbTATOB LEJISIM;

BJIAJICTh HABBIKAMH TO3HABATEILHOM pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUN U
MBICJIUTEIIBHBIX POLIECCOB, UX PE3YIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIEKCUH JTSl OLIEHKH CHTYalluH, BBIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHHIO;

MIPUHUMATh MOTUBBI U apPI'yMEHTHI APYTUX IIPHU aHAIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;
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MPUHUMATh MOTUBBI M apPTYMEHTHI APYTUX MIPH aHATN3€ PE3YIbTATOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OIIHOKH.

B mporecce 1OCTHKEHHSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (pU3HKeE IS
YPOBHS CpPEIHETO O0IIero 00pa3oBaHUS y OOYYarOUIUXCS COBEPIIEHCTBYETCS dMOLMOHAIBHBIN
WHTEJUIEKT, MPEANoIaraumi chopMrupoBaHHOCTS:

CaMOCO3HAHUSI, BKIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATHHOE COCTOSHUE,
BH/JICTh HATIPABJICHUS Pa3BUTHUSI COOCTBEHHON IMOIMOHAIBHON cephl, OBITH YBEPEHHBIM B ce0€;

CaMOPETyJIMPOBaHUS, BKIFOYAIONIEr0 CAMOKOHTPOJIb, YMEHHE ITPUHUMATH OTBETCTBEHHOCTD
3a CBOE TIOBEICHNE, CITOCOOHOCTD a/IallTHPOBATHCS K SMOLIMOHAIIBHBIM H3MEHEHUSIM U TIPOSIBIIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAMOIIECH CTPEMIICHHE K JOCTHIKEHHUIO e H YCIEexy,
ONTUMU3M, HHUITMATHBHOCTh, YMEHHE IEHCTBOBATH MCXO/ISl U3 CBOMX BO3MOKHOCTEH;

OMITATHH, BKJIOYAIONMEH CHOCOOHOCTh TMOHMUMATh SMOLMOHAIBHOE COCTOSIHHE JAPYTHX,
YUYUTBIBATh €r0 IPU OCYIIECTBICHUU OOIIEHHS, CIIOCOOHOCTh K COYYBCTBHIO H COIIEPEKHBAHHMIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTHh BBICTPaMBAaTh OTHOIIEHUS C APYTUMHU
JOABMH, 380 0TUTHCS, IPOSBIISITE HHTEPEC U pa3peiiaTh KOH(QIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonny obyuyenust B 10 kJiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh COPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (HU3UKUA B (OPMHUPOBAHHH COBPEMEHHOMU
Hay4YHOW KapTUHBI MUPA, B Pa3BUTHHU COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKOMN
JeSITEITbHOCTH JIIOJEH;

YUUTBIBATh I'PaHULIbI IPUMEHEHUS U3YUYEHHBIX (PU3HUECKUX MOAeNeil: MaTeprallbHas TOUKa,
MHepluaibHas cucTeMa oTcuéra, abCOoMOTHO TBEPJOE TENO, UCaTbHBIN a3, MOJIEIN CTPOCHUS
ra3oB, )KHJKOCTEH U TBEPIBIX TEJ, TOUCUHBIN SICKTPUUECKUN 3aps]] MPU PEIICHUH (PUINIECKIX
3a/1ay;

pacno3HaBaTh (HU3UYECKHUE SBJICHUS (IIPOLECCH) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYSIPHO-KMHETHYECKOM TEOpPHUH CTPOEHHUS BEIIECTBA M AJNEKTPOJUHAMHUKHU:
paBHOMEpPHOE U PAaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE [BI)KEHUE, CBOOOJHOE TMaJeHue Tell,
JBUKEHHE TI0 OKPY>KHOCTH, HHEpLUs, B3auMoielicTBue Tel, 1uddy3ns, 6poyHOBCKOE IBUKEHHE,
CTPOEHHUE )KMJKOCTEH U TBEPABIX TEJ, U3BMEHEHNUE 00bEMA TeJ MPH HArpeBaHUU (OXJIAKICHHUH),
TEIJIOBOE pAaBHOBECHE, MCIAPEHHME, KOHJEHCALUsA, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJIAYKHOCTH BO3/1yXa, [IOBBIIIECHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM COCYAE, CBS3b
MEXIYy NapamMeTpaMU COCTOSIHUSI Ta3a B HU30MPOLECccax, 3JEKTPU3aLMs Tell, B3aUMOJEHCTBUE
3aps0B;

OIMKCHIBATH MEXaHUYECKOE ABM)KEHHE, UCIOJIb3Ys (DU3MUECKHUE BEIMYHHBI: KOOPAUHATA,
IIyTh, MEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CHJIA, UMITYJIbC Tela, KMHETHYEeCKas
SHEprus, MOTEHIMaJbHAs SHEprus, MexaHuuyeckas paboTa, MeXaHHWYecKas MOIIHOCTb, IpH
OIMCaHUM MIPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIOJIb3yEMbIX BEIUUNH, UX 0003HAYEHHUS
U eIUHUIBL, HAXOAUTH (POPMYIBI, CBS3BIBAIOLINE NAaHHYIO (PU3UYECKYIO BEIUYHMHY C IPYTHMH
BEJIMUMHAMU;

ONKCHIBaTh HM3YYEHHBIE TEMJIOBbIE CBOWCTBA TEN U TEIJIOBBIE SIBICHHS, HCIOJIb3Ys
¢usnyeckue BEJIMYMHBL: JlaBlIeHHME Ta3a, TeMIepaTypa, CpelHsAs KUHeTH4ecKas »>Heprus
XA0TUYECKOI0 JIBM)KEHHsI MOJIEKYJ, CPEJHEKBAJpPaTHYHAs CKOPOCTb MOJIEKYJ, KOJMYECTBO
TETJIOTHI, BHYTPEHHSSI dHeprus, pabora raza, KOdQQUIMEHT MOJE3HOTO IEHCTBUS TEMJIOBOTO
JIBUTATENIsI; TIPH OMMCAHWU NMPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCIIONIb3YEMBIX BEJIH YHH,
UX OOO3HAYEHUS M EIWHUIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO (PU3HYECKYIO
BEJIMUYUHY C APYTUMHU BEIMUNHAM;
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ONKCHIBaTh U3YyYEHHbIE 3JIEKTPUUYECKUE CBOWCTBA BEIIECTBA M SJIEKTPUUYECKUE SIBJICHUS
(mporieccer), UCONB3ysl (HU3UYECKUE BEIMYMHBL SJICKTPUUCCKUN 3apsll, IIEKTPUUYECKOE TOJIE,
HanpspKEHHOCTh  TOJIs,, MOTEHLHMAad, Pa3HOCTh IOTEHLMAJIOB;, HPH OMUCAHUM MPABUILHO
TPAaKTOBaTh (U3UYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, MX OOO3HAYEHMS M EIUHUIIBL
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BETUYUHAMUY;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECCHl W SIBJCHUS, UCHONB3Ysl (DU3MYECKHE 3aKOHBI U
NPUHIUIBL: 3aKOH BceMupHoro Ttsarorenud, |, Il u Il 3akonst HbioToHa, 3akoH coxpaHeHUs
MEXaHUYECKOW PHEPruu, 3aKOH COXPAHEHUS UMIYJIbca, MPUHIUI CYNEePHO3UIIUN CUJI, TPUHIIMII
paBHOIpaBUsl MHEPLHUAIbHBIX CHCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, T'a30BbIe 3aKOHBI, CBS3b CpeIHEH KUHETHMYECKOH SHEpPruu TElIOBOr0 JBUIKEHUS
MOJIEKYJI C aOCOJIOTHOW TeMIlepaTypo, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUS
AIIEKTPUIECKOr 0 3apsiaa, 3akoH KyJoHa, Ipu 3TOM pa3indarh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ECKOE BbIPAaXKEHUE U yCIIOBUS (TPaHULbI, 00JACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIUIIBI IS CTBUS MAIIMH, TPUOOPOB M TEXHUUECKUX YCTPOICTB;
pa3nuyaTh yCIoBUA UX 0€30IaCHOrO MCIOb30BAHUS B MIOBCEAHEBHON )KU3HU;

BBIMIOJIHATD SKCIIEPUMEHTHl O HCCIENOBaHUIO (DU3UYECKUX SBJICHUH U TPOIECCOB C
UCIOJb30BAHUEM IPSAMBIX M  KOCBEHHBIX HM3MEpPEHHMH, Npu ITOM  (OpMYJIUpOBATH
pobJieMy/3afady U TUIIOTE3y y4eOHOr 0 3KCIEPUMEHTa, COOUPATh YCTAHOBKY U3 IIPEIJIOAKEHHOT O
00opyioBaHus, IPOBOJUTH OIBIT U (POPMYJINPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSAMbIE W KOCBEHHBIE H3MEpeHHs (HU3NYECKHX BEIHYHMH, IPU ITOM
BbIOMpATh ONTHMANBHBIA CIHOCOO HM3MEPEHHUS U UCIOIb30BaTh M3BECTHBIE METOIBI OLEHKHU
MOTPENTHOCTEN U3MEPEHUN;

MCCIIEZI0BATh 3aBUCUMOCTH MEXKY (PU3MYECKUMU BEIMYMHAMU C UCIOJIb30BAHUEM IPSIMBIX
U3MEpPEHUH, MpPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (MKCHUPOBATh PE3YJbTAaThl IOJYy4YEHHOM
3aBUCUMOCTH (PU3MUECKUX BEIMUYMH B BUJIE TaOIUI ¥ rpaUKOB, 1€J1aTh BHIBOABI 110 Pe3yIbTaTaM
HCCJIEI0BAHMS;

coOmonaTe InpaBuwia 0e€30IaCHOrO TpyJa IpU TNPOBEACHUM MCCIENOBAaHUHW B paMKax
y4eOHOro JKCIEpHUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOH M  IPOEKTHOM JESITETbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIIHLHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHNUS;

pemaTeh pacuéTHble 3aJa4d C SBHO 3aJaHHOW (U3UYECKOH MOMAENbI0, HCHOJIB3YS
¢busnyecKue 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHallM3a yCJIOBHs 3aJjauM BHIOMpATh (PU3HUECKYIO
MOJIeNlb, BBIACIATH (U3UYECKUE BEIUYMHBI U (OPMYIBI, HEOOXOTUMBIE s €€ pelIeHus,
IIPOBO/IUTH PACUETHI U OLEHUBATh PEATIbHOCTh MOJYUYEHHOI'0 3HaUEHUSI (PU3NUYECKON BETUYMHBI;

pelaTh KayeCTBEHHbIE 3aJa4M: BBICTPAMBATh JIOTUYECKU HEMPOTHUBOPEUMBYIO ILIEMOUKY
paccyXIeHul ¢ Onopoil Ha U3y4eHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH M (PU3NUECKHE SIBIICHUS;

UCIOJIb30BaTh MIPH PEIIEHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPUPOBAHHs, WHTEPIpETallMd W TMPEACTaBJIECHUS y4eOHOW M Hay4dHO-
MOMYJISIPHON UH(OpMAaLIMH, TOTY4EHHOM U3 pa3IMUHbIX HCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATh
[0JTy4yaeMyto HH(pOpMalHuio;

IPUBOAUTH MPUMEPBI BKJIAJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbsICHEHHE MTPOLIECCOB OKPYIKAIOIIEro MUpPa, B pa3BUTUE TEXHUKU U TEXHOJOTHUI;

HCIOJIb30BaTh TEOPETHYECKHE 3HAHUS M0 (PU3MKE B TIOBCETHEBHOMW JKU3HH AJIsl 00ecrey eHus
0e30macHOCTH Npu o0paleHUuu ¢ MPUOOPaMH U TEXHUYECKHUMH YCTPOHCTBAMHU, JUII COXPaHCHUS
3JI0pOBBS 1 COOJIIOJIEHUSI HOPM 3KOJIOTMYECKOI0 ITOBEJIEHHUS B OKPYKaIOILEH Cpele;

paboTaTh B IpyIIIE C BHITOJIHEHUEM pa3IMYHBIX COLIMAJIBHBIX POJIEH, MIIaHUPOBATh paboTy
IPYNIbl, pPAalMOHAIBHO paclpenessiTh O0S3aHHOCTH M IUIAHUPOBATH JIEATENbHOCTh B
HECTaHJIAPTHBIX CUTYallUsAX, aJl€KBAaTHO OLEHMBATh BKJAJ Ka)KJOrO0 M3 YYacCTHUKOB IPYIMIbI B
pelIeHne paccMaTpuBaeMoi MpooIIeMBl.

K xonmy obydenus B 11 kJjacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb CHOPMHUPOBAHHOCTh Y 00yUAIOMINXCS YMEHUI:
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JEMOHCTPUPOBaTh Ha MpPUMEpaxX pojib U MeCTO (HU3UKU B (OPMHUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTHHBI MUpA, B PA3BUTUHA COBPEMEHHOW TEXHUKHM U TEXHOJOIHMH, B IIPAKTHYECKOU
NeSITEIbHOCTY JIIO/I€H, LIEIOCTHOCTh U €JUHCTBO (PU3UYECKOM KapTUHBI MUPAa;

YUUTBIBATh TPAaHULBIl [PUMEHEHUS M3YYEHHbIX (U3NYECKUX MOJeNIel: TOYEeUHBbIH
ANEKTPUYECKUH 3apsi]l, Tyd CBETa, TOUEUHBIA HICTOUYHUK CBETA, sIJIE€PHASI MOJI€JIb aTOMA, HYKJIOHHAs
MOJIEJIb aTOMHOT'0 Si7Ipa MIPH pelIeHnH (PU3NUYECKUX 3a/1a4;

pacno3HaBaTh (HU3UYECKHUE SBJICHUS (IIPOLECCH) U OOBICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKNA M KBAaHTOBOW (PM3UKHU: 3JIEKTpHUUECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JCHCTBHUSI TOKa, B3aUMOJEWCTBHE MAarHWTOB, 3JIEKTPOMAarHUTHAs
WHIYKIMS, JeHCTBUE MAarHUTHOrO TOJII HAa NPOBOJHUK C TOKOM M JBIKYLIMICS 3aps,
JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAKEHHUE,
npejomiieHne, HWHTephepeHus, Audpakuus W TOJIApU3AIUs CBETa, JUCIEPCHS CBETa,
doroanextpuaeckuii 3¢dpexT (PporodrddexT), cBeTOBOE NaBIeHNE, BOSHUKHOBEHHE JTHHEHIATOTrO
CIIEKTpa aToMa BOOPOJia, €CTECTBEHHAs U UCKYCCTBEHHAs paAMOaKTHBHOCTH;

OINUCHIBATh HM3y4YEHHBIE CBOMCTBA BeIECTBa (IJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYI0 MPOBOAUMOCTD PAa3IMUYHBIX CPEl) M AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI),
UCHOJb3ysl (U3NYECKUE BEIUYUHBL JJIEKTPUUYECKUN 3apsil, CHJIa TOKa, 3JIEKTPUUECKOe
HaIpspKEeHU e, 3JIEKTPUUYECKOE COIPOTUBIICHHUE, PA3HOCTh TOTEHIIMAJIOB, AIEKTPOABIIKYIAs CUIIa,
paboTa TOKa, MHAYKIUS MarHUTHOro MoJjsi, cuia Ammepa, cuwia JlopeHna, WMHIYKTHBHOCTb
KaTyIIK{A, DHEPTrUsl 3JEKTPUYECKOr0 MU MArHUTHOTO MOJEH, Mepuoa M 4Yacrora KojeOaHuN B
KonebaTeNbHOM KOHTYpE, 3apsii M CHJIa TOKa B IMPOLIECCEe TapMOHUYECKUX DJIEKTPOMArHUTHBIX
Konebanuii, (OKyCHOE pAacCTOSHHE W ONTHYeCKas CHia JIMH3bI, NMPH OMUCAHUM MPABUIHHO
TPAaKTOBaTh (PU3MYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHULBL,
yKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIIME TaHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMHU BEITUYUHAMUY;

ONUCHIBATh H3Y4YEHHbIE KBAHTOBBIC SIBJICHUS W TPOIECCHl, HCIONb3Yys (PU3HUecKue
BEJIMYMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI M 4acTOTa CBETa, SHEPrus U
uMnynbc (OTOHA, IMEpPUOA MOIypacnana, SHEPrusi CBSI3M ATOMHBIX sJep, NPH ONHUCAHUU
MPaBWILHO TPAKTOBAaTh (U3UYECKHI CMBICI HCIOJNBb3yeMbIX BEIMYHMH, MX OOO3HAYCHHS U
€IMHULIbI, YKa3bIBaTh (hOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3WYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUeHHE (PU3HUECKON BEIUYUHBL;

aHAJIM3UPOBATh (PU3MUECKHE IMPOLECChl W SIBJCHUS, UCHONB3Yys (U3NYECKHE 3aKOHBI U
NpUHLMINBL  3aKkoH OMa, 3aKOHBl IOCJIEAO0BAaTEIbHOIO U MNApaJJIEIbHOTO COECIUHEHMS
MIPOBOJHUKOB, 3akoH JIkoyis—JIeHnma, 3akOoH DJIEKTPOMAarHUTHOM  MHAYKIUH, 3aKOH
MPSIMOJIMHENHOTO PacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPA)KEHHUSI CBETA, 3aKOHBI NPEIOMIICHHUS
CBeTa, ypaBHeHHE DifHIuTeiHA 111 PoTodPdekTa, 3aK0H COXpaHEHU sl SHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXpaHEHUs 3JIEKTPUUECKOrO 3apsja, 3aKOH COXPaHEHUs MacCOBOI0 4HCIa,
noctyiatel bopa, 3akOH paaMOaKTHUBHOIO pachajaa, Ipd HSTOM pPa3IU4aTh CIOBECHYIO
(hOpMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHHE M YCIOBHUS (TpaHUIbl, 00JIacTH)
IIPUMEHUMOCTH;

OIpeNeNaATh HAlpaBJIEHUE BEKTOPA MHAYKLIUU MarHUTHOIO IOJIS MPOBOJHHMKA C TOKOM,
cuibl Amniepa u cuiibl JlopeHua;

CTPOHTD U OMHUCHIBATh H300pa’keHNe, CO3/1aBaeMOe MIIOCKUM 3€PKaioM, TOHKOH JTMH30i;

BBIMIOJIHATD SKCIIEPUMEHTHl 0 HCCIENOBaHUIO (DM3MYECKUX SBICHUI M TMPOILECCOB C
UCIOJb30BAaHUEM IPSAMBIX M  KOCBEHHBIX M3MEpPEHMH: mpu ITOM  (OpMYyJIUPOBATH
npobemMy/3agady v TUIIOTE3y Y4eOHOT0 IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 TPEJIOKEHHOT O
000py10BaHus, IPOBOJUTH OIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIIATh MpPSIMbIE M KOCBEHHbIE HU3MEpEHHUs (U3NYECKMX BEIUYHMH, NPH HTOM
BBIOMPATh ONTUMAIBHBIA CHOCOO M3MEpPEHHs] W HCIOJIb30BaTh W3BECTHBIE METONBI OICHKU
MOrPEMIHOCTEN U3MEPEHUI;

HCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITMUUH C UCIIOIb30BAHUEM MPSMBIX U3MEPEHUM:
IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YyJbTAaThl MOJYUYEHHOM 3aBHCHMOCTH
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¢bu3nyecKkux BENMYMH B BUAe Tabmui u TpaduKoB, AenaTh BBIBOABI MO pe3yibTaTaM
HCCIIEIOBAHUS;

co0moaTe MpaBuwiia 0€30HaCHOrO TpyJa IpU IPOBEIEHUU HCCIIEIOBAaHUN B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKONM M IMPOEKTHON JAESITENbHOCTU C
WCIOJb30BAHUEM U3MEPUTETHHBIX YCTPOMCTB U 1a00OpaTOPHOrO 000PYIOBAHUS;

pemiath pacuy€THbIC 3aJayd C SBHO 3aJaHHOM (DU3MYECKOH MOMACIbI0, HCHOJB3YS
(bu3nYecKue 3aKOHBI U TPUHITUIIBL, HA OCHOBE aHAIIM3a YCJIOBHSI 3aJ]a4M BHIOUPATh (PU3UUECKYIO
MOJI€NTb, BBIACTATH (PU3NYECKUE BEIMYMHBI U (OPMYJIBI, HEOOXOAMMBIC sl €€ pelIeHHs,
MIPOBOJIUTE PACUETHI M OIEHUBATh PEATbHOCTH MOJYICHHOT'0 3HAYCHUS (PM3NYECKON BEIMYNHBI,

pemaTh KayeCTBEHHBIEC 3aJavyM: BBICTPAMBATH JIOTMYECKHM HEMPOTUBOPEUYHMBYIO IEMOUYKY
paccyXIeHul ¢ OMopoi Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUYECKUE SIBJICHUS,

UCIIOIH30BaTh MPH PEIICHUH YIeOHBIX 33/1a4 COBpEMEHHbBIE HH()OPMAIIMOHHBIE TEXHOJIOTUU
JUISL TIOMCKa, CTPYKTYPUPOBAaHUS, HMHTEPIPETAIIMd M TMPEACTaBICHUS Yy4eOHOM M Hay4dHO-
MOMYJIIPHON WH()OPMAITNH, TIOJTYICHHOU U3 PA3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH
nojay4yaemyro HH(opMauio;

OOBSICHATH MPUHLIUIIBI 1€ CTBUS MalIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anyiaTh
YCIIOBUS UX 0€30MacHOr 0 UCIOJIb30BaHUs B TOBCEIHEBHOM KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B 00BSCHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETHYECKHE 3HAHUS 0 (PU3HKE B TIOBCETHEBHOMW JKU3HH AJIsl 00ecrey eHus
0e30IacHOCTH MPH 0OpalleHuy ¢ MpuOopaMu U TEXHUYECKUMHU YCTPONUCTBAMHU, Il COXPAHEHHU 5
3II0pOBBS M COOJIIO/IEHUSI HOPM SKOJIOTHYECKOT0 TOBEICHUS B OKPYXKAIOWIEH cperie;

paboTaTh B TPyNIIE C BHITOJIHEHUEM PA3IMYHBIX COIMATIBLHBIX POJICH, INIAHUPOBATH paboTy
TPYNIbl, PAIMOHAIBHO PpacHpeAesisAiTh OO0S3aHHOCTH H IUJIAHUPOBAThH JIEATEIHHOCTh B
HECTAHJAPTHBIX CUTYaLMSX, aJIEKBATHO OLEHMBATh BKJAJ KaXJOr0 M3 YYACTHHKOB T'PYMIbI B
peleHue paccMaTpUBaeMoOu MPoOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

ITPOI'PAMME

Ne KonuyecTBo yacos DeKTPOHHBIE HU(POBBIE 00Pa30BATENLHbIE
n/m HaumeHoBaHue pa3iefioB U TEM MTPOTpaMMBbl pecypchl
Bcero Kontponbusie | Ilpaktuueckue
paboTsI paboTet
10 KJIACC
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
1.1 | ®usuka ¥ METOIBI HAYYHOTO TIO3HAHHUS 2 bubmmoreka [TOK https://m.edsoo.ru/7f41bf72
HToro no pazneny 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5 1 1 bubmorexa ITOK https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuka 7 1 2 bubamnoreka IOK https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHbI COXpaHEHHS B MEXaHUKE 6 0 1 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMO/JIMHAMUKA
3.1 | OCHOBBI MOJNIEKYIIPHO-KHHETUIECKON TEOPUHI 9 1 1 bubmmoreka [{OK https://m.edsoo.ru/7f41bf72
3.2 | OCHOBHI TEPMOIMHAMUKH 10 1 0 bubmorexa LIOK https://m.edsoo.ru/7f41bf72
3.3 | Arperatnbie cocTosiHus BemiecTBa. Da3oBbie 5 0 0 bubmunoreka ITOK https://m.edsoo.ru/7f41bf72
epeXo/Ibl
HToro no pazueay 24
Pa3znea 4. JIEKTPOANHAMUKA
4.1 | DnexTpocTaTUKa 10 1 1 bubmnorexa LIOK https://m.edsoo.ru/7f41bf72
4.2 | ITocTOSIHHBIN dJIeKTpHYeCKHii TOK. TOKH B 12 1 2 bubmnoreka LIOK https://m.edsoo.ru/7f41bf72
Pa3INYHBIX Cpelax
Hroro no pazaeny 22
PeszepBHOE Bpems 2
OBIEE KOJIMYECTBO YACOB 110 68 6 8
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Ne KomnyectBo yacos OnexTpoHHbIE LU (POBBIE 00pa30BaTENbHBIC
n/m HaumeHoBaHue pas3enoB U TEM MPOrpamMMbl pecypchl
Bcero Konrponeuble | IIpaktnueckue
paboThI pabotsl
11 KJIACC
Paznen 1. QJJIEKTPOJIMHAMUKA
1.1 | MarunuTHOE noJie. DISKTPOMAarHUTHAS WHIYKIIUS 1 1 3 bubmorexa LIOK https://m.edsoo.ru/7f41c97c
HToro no pazueny 11
Pa3znen 2. KOJIEBAHUS U BOJIHbI
2.1 | MexaHUYeCKHE U DJIEKTPOMArHUTHbBIC 9 0 1 bubmotexa [IOK https://m.edsoo.ru/7f41c97c
KoJIeOaHUsI
2.2 | MexaHMUYeCKHE U DJIEKTPOMATrHUTHBIC BOJIHBI 5 1 bubmotexa [TOK https://m.edsoo.ru/7f41c97c
2.3 | OnrTuka 10 0 3 bubmorexa ITOK https://m.edsoo.ru/7f41c97c
HToro no pazneay 24
Pa3znen 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCUTEJBbHOCTH
3.1 | OcHOBBHI crielIMANIbHOI TEOPUU OTHOCHUTEIIBHOCTH 4 1 0 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
HToro no pazuenry 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 | DineMeHThl KBAHTOBOU OIITUKHA 6 0 1 bubmorexa LIOK https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue aroma 4 0 0 bu6moreka ITOK https://m.edsoo.ru/7f41c97c

4.3 | ATomHOE 511pO 5 1 0 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
HToro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 | DnemMeHThI aCTPOHOMUH M aCTPO(DU3UKH 7 1 1 bubmoteka [1OK https://m.edsoo.ru/7f41c97c
HToro no pazneny 7

Pasznea 6. OBOBILIAIOUIEE IOBTOPEHHUE

6.1 | O6obmaroIee MOBTOPEHHE 4 0 0 bubmmoreka [1OK https://m.edsoo.ru/7f41c97c
HToro mo pazueny 4
PesepBHOE Bpemst 3

OBHIEE KOJIMYECTBO YACOB IO 68 5 9

IMPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usnka, 10 kmace/ Msakumes I'.4., byxosues b.b., Corckuit H.H. mox penaxmueit
[TapdentneBoit H.A., Akunonepnoe obuectso «M3narensctBo «IIpocBenienue»

» ®usnka, 11 kmace/ Makumes I'.J1., byxosues b.b., Hapyrun B.M. nox penakmueit
[TapdpenTtbeBoii H.A., AkumonepHoe oo1iectBo «M3narensctBo «IIpocBenieHne»

COopHHK BOmpocoB U 3a1ad 1o ¢pusuke. 9-11 k. A.H. PeimkeBuu . M.IIpocBenienue 2019-2021
r

METOANYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

®dwusuka. [Toypounsie pazpadotku. 10 knacc. bazoBsiit u Yrnyosnennsrii yposau. Caypos B.1O.
M.IIpocBemieHne
®usuka. [Toypounslie pazpabotku. 11 knacce. bazoBblit u yriay6aennsiii yposau. Caypos B.1O.
M.IIpocsemenne

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

http://school-collection.edu.ru/collection EctecTBeHHO-Hay4HbBIE 3KCIIEPUMEHTHI — DuU3NKa:
Komnekuus Poccuiickoro o6iieodpa3oBarenpHoro moprana http://experiment.edu.ru OTKpbITHIi
Koutek: Pusnka

http://fiz.1september.ru EcrtecrBenHO-Hay4Has K02 TOMCKOro MOJUTEXHUYECKOTO
YHUBEPCUTETA

http://school-collection.edu.ru/collection EcrectBenno-Hay4dHbIe SKCIIEpUMEHTH — Du3nka:
Kosrekmust Poccuiickoro o6mieodpazoBarensHoro mopraia http://experiment.edu.ru

OTkpbIThIi KOIek: Pusuka http://www.physics.ru

DJIeMeHTHI: TOMYJSIPHBIN caiiT 0 GpyHIaMeHTanbpHON Hayke http://www.elementy.ru

Bsenenue B HanoTexnosnoruu http://nano-edu.ulsu.ru

http://www.phys.spbu.ru/library Mup dusmku: 1eMoHCTpaIyu GU3HIECKUX IKCIIEPUMEHTOB
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