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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeaHEro ooImero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxe ¢ yaérom deaeparbHon
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPETNoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTeNnbHBIX opraHuzanusx Poccuiickoii  @enepanuy, peaqu3ylOlUX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1o (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXIIPEIMETHbBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ybTaThl OCBOCHHS Kypca (PU3HKH: TMYHOCTHBIE, METANIPEeIMETHBIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3UKU HAa 6a30BOM YpOBHE, B TOM YHCIIE

IPEMETHBIE PE3YJIbTaThI M0 T0/1aM 00YUYEHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwus..

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yu4eOHOro
peaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouosioruei, gusnueckoir reorpagueil 1 acrpoHomueil. Mcrnonb3oBaHHe U aKTUBHOE
npuMeHeHne (PU3MYeCcKNX 3HAHUH OTpeIeIsieT XapakTep 1 Pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOT Ui
B c(epe SHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, IOJYYEHHS HOBBIX MAaTepHUaloB C
3aJJaHHBIMU CBOMCTBaMHU U Ipyrux. M3yuenue ¢pu3nku BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBaHUE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU YY€OHBIX UCCIIEIOBAHUIMA.

B ocHoOBy kypca ¢hu3uku 1ist ypoBHS CpelHEero o011ero o0pa3oBaHusl MOJIOKEH Pl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (M3UKH, BKIIOUAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus npearnosiaraeT UCIoiIb30BaHUE T'YMaHUTApPHOTO
noTeHIMana (U3NYecKoi HayKH, OCMBICIICHHUE CBSI3U pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Tpo0IeM pallioOHAIBLHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEro oOImero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O NPUPOJE, I'PAaHULAX NMPUMEHUMOCTU TEOPUM, AJIs ONMUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pean3yeTcs MPEexXIe BCEro 3a CUéT
OpraHu3aluy SKCIIEPHUMEHTAIBHON NeSTeNbHOCTH oOyuaronmxcs. J{ins 6a30Boro ypoBHsi Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAKTUYECKUX palboT. BrijeneHue B yka3zaHHOM IepeuHe J1abopaTOpHBIX padoT,
IPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIONIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJI0KEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUISL pacu€THBIX 33/1a4 IPUOPUTETOM SBIISIFOTCA 33/1a4M C SIBHO 33/IaHHON (PU3HUECKON MOJENbBIO,
HO3BOJISIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI'0 pa3jena Kypca,
TaKk W MHTEIpUpYysd 3HAaHUA U3 pa3HbIX pas3fenoB. Jlig KayecTBEHHBIX 3a/jad MPUOPUTETOM
ABIISIIOTCSL 3aJaHUsl Ha OOBSCHEHUE IpPOTeKaHWsl (U3NYECKUX SBJIEHUM U IPOLECCOB B
OKpYXKarolIel >KU3HH, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuaabHO-TEXHHUYECKOMY
o0ecreyeHnIo yuyeOHOro npoiecca 0a30Bbli ypoBeHb Kypca (PU3MKH HA YPOBHE CpeIHEro O0IIEro
00pa30BaHUs JIOJDKEH U3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4yHOro Lukia. B kabunere ¢usuku
JIOJDKHO OBbITh HE00XoauMoe J1abopaTOpHOE OOOpYyNOBaHUE [UIsl BBIIOJHEHHUS YKa3aHHBIX B
nporpaMme 1o (Gpu3nKe yueHU4eCKuX NpakTUIeCKUX paboT U IEMOHCTPALMOHHOE 000py10BaHHE.
JleMoHCTpaliioHHOE  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil A HCCIEJOBAHMSI HM3y4aeMbIX SIBJICHUI M IPOILIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlaGopaTtopHoe 00OpYHOBaHUE ISl YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreyuBaeTcss B pacdyére OJHOro KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI J1aOOPaTOPHOTO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IIU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCS:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HaydyHOMY M3YyUEHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTaBICHUH O HAay4yHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHHUS K OKPYXXAIOLIUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHUs] OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHue yMeHUN OOBSICHATH SIBJICHUSI C UCIIOJIb30BAHNEM (DPHU3HUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKHU JUISI pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

Jloctmxenne 3TUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e npuoOpeTeHrne cucTeMbl 3HaHUN 00 OOIIKX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,

TEOpUsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHKY, KBAHTOBYIO
(GU3UKY U DIEMEHTHI aCTPOPHU3UKY;



e (QopmupoBaHHE YMEHHMH MPUMEHITh TEOPETUUYECKHE 3HAHUA s OODBICHEHUS
¢u3nUecKux SBICHUH B TNPHUPOAE U AN NPHUHATHS NPAKTUYECKUX PpELICHUH B
IMOBCEAHEBHOM XKU3HU,

® OCBOCHHE CIIOCOOOB pEIICHUS pa3IM4YHBIX 33/7a4 C SBHO 33aJaHHON (hu3HYecKOi
MO/IEIIBIO, 3a/1a4, I0IPa3yMEBAIOIINX CAMOCTOSATENILHOE CO3/JaHne (PU3NYECKON MOJIeNH,
aJIeKBATHOW yCIIOBUSIM 3aJ1a4u;

® [OHMMaHHE (PU3MUECKUX OCHOB W MPUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHX IIPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

® OBJAJICHHE METOJAAMH CaMOCTOSITEIBHOIO TUIAHUPOBAHUSA U MPOBENCHUS (PUBUYECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanud  HHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

® CO3JaHUE YCIIOBUH JAJISl pa3BUTHsI YMEHHM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESTEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypOBEHb) Ha YpPOBHE CpenHEro odmiero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 vaca B Henento), B 11 kimacce — 68 yacos (2 daca
B HEJICITIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OTIBITOB C YUETOM UHIUBUAYATBHBIX 0COOCHHOCTENH 00yUYaIOIUXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
Ousuka — Hayka o npupoje. HayuHble MeTOAbl MO3HAHUS OKpYy»Karolero mupa. Poinb
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI, IyTH U NIEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, JMHENHas ckopocTs. [lepuoa n yacrora
obparenus. LlenTpocTpeMuTensHOE YCKOpEHHE.

TexHu4eckue ycTpoucTBa U MPaKTUUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LEIIHBIE U PEMEHHBIE NIEpeayn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUST MEXY ITYTAMH, IPOWICHHBIMU TEJIOM 3a MOCIIEI0BATEIIbHBIE
paBHBIE NPOMEKYTKM BPEMEHHU IIPU PABHOYCKOPEHHOM [IBMKEHHHM C HA4aJbHOM CKOPOCTHIO,

paBHOH HYIIIO.

N3yuenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unuu cuidl. Bropoit 3akoH HerooTona mist
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBU>KEHUU TEJa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprusi MatepuaibHOW TOYKU. Teopema 00 WM3MEHEHHHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHBle M HEMOTEHIMANbHBIE CUJbl. CBS3b pabOTHl HEMOTEHIMANBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEpPruu Tela Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHIL BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TeN U 00BSICHEHHE CBOICTB BELIECTBA HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosnekyil. Konmnuectso BemectBa. [loctosnHas ABoraapo.



TennoBoe paBHOBecue. Temieparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mogens uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
UlealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHeH KHHETHYECKOW »HEepPruu
TEIUIOBOTO BMKeHUs yacTull raza. lllkana remneparyp KenbBuna. I'a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe npencraBieHUE M30IPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OmnbIThl, [JOKa3blBAIOLIME JAUCKPETHOE CTPOECHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEH U ra30B.

Monens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogpens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOI'O B3aUMOJEHCTBUS.

Monens, nirocTpupyronas Npupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3za, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenne Macchl BO3JlyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpeHH 00béMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJICAIBHOTO ra3a. Bupl Temonepeayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEIUIOEMKOCTB BelecTBa. KomyecTBo TEIIOTHI IPU TEIUIONEPEIaUe.

[TonsiTue o0 anmabatHoMm mnpouecce. IlepBblii 3akoH TepMmoauHaMmukH. IIpumenenue
HEpBOro 3aKOHA TEPMOJMHAMUKHU K H3ompoueccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIMNIG! 1eficTBUS TemIoBbIX MaluH. [Ipeobpa3zoBanus sHEpruu B
TeIUI0BbIX MamuHax. KoagdunuenT nonesnoro neictBus remaopoi MamuHsel. [ukn KapHo u ero
KO3(PUIIUEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEW HSHEpPrUM Tejla MPU COBEPIIEHUH pPadOThI: BBUIET HMPOOKH M3
OYTBUIKU O] JEMCTBHEM CKAaTOr0 BO3yXa, HarpeBaHue rupa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BM1€OIEMOHCTpALIHS).

W3meHeHne BHYTpEHHEH aHepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3TyXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOHMHBI, IBUraTelss BHYTPEHHET0 CTOPaHusl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMT0OEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u KoHACHCaNMs. Vicnapenue u kumnenne. AGCOMIOTHAS M OTHOCUTEIIbHAS
BJIQKHOCTh Bo3/yxa. HacelmeHHbI map. YaenbHas TeIuioTa mapooOpa3oBaHMs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuaibl. [lnmaBneHne W kpucraumsanus. Y IeiabHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHuueckne yYCTpONCTBA M IPAKTUYECKOE NPUMEHEHHME: TMTPOMETP U IICUXPOMETD,
KaJOpUMETP, TEXHOJIOTUH MTOJIy4YEHHs] COBPEMEHHBIX MaTE€pPHUaJIOB, B TOM YHCJIe HAHOMATEPHUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.
JleMOHCTpanus KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTETHHON BIQKHOCTH BO3IyXa.

Pasnen 4. daekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnekTpuzanusi Tell. OJEKTpUYeCKUid 3apsan. J[Ba Buga 3JIEKTPUYECKUX 3apsi/iOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOJTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

Bzaumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHnslii  snekTpuyeckuid  3apsia.
OnekTpuueckoe mnojae. Hampsx€HHocTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJiel. JINHUKM HaNPsXKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocratudeckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogauku
U JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM TToJie. [luanekTprudeckast IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcatop. DJeKTpOEMKOCTh IIOCKOIO KOHAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJICHCATOPA.

TexHuueckue yCTpocTBa M MPAKTUYECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AJIIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHUE JJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIM PUHTED.

Jlemoncmpayuu

VYeTpoicTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOoCcTaTUYECKas 3allMTa.

JWdNEeKTPUKU B SJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TIIOCKOT0 KOHJEHCATOpa OT MIIONIAAH IIJIaCTHH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwlit nekmpuyeckuil mok. Toku 6 paznuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHMKH TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DIIeKTpUUIECKOe COTIPOTHBIICHHE. VY nensHOE COTIPOTHUBIICHNE BEIIECTBA.
[TocnenoBarenbHOE, MapayielibHOE, CMEIIAHHOE COEIUHEHNE TPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoynsa—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYIAs CHJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi memu. KopoTkoe 3aMbpIkaHue.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIPOBOAUMOCTb.

DNIeKTpUUYECKHl TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBomauku. CoOCTBEHHass W TPUMECHas TMPOBOJUMOCTH IOJYIPOBOTHUKOB.
CsoticTBa p—Nn-niepexoaa. [lonynpoBoJHUKOBBIE TPHUOOPEI.



DJeKTpUYeCKUi TOK B PacTBOpPAaX M pacIiuiaBax 3JICKTPOIUTOB. DIEKTPOIUTHYECKAS
JIUccoManus. JIEKTPOIHU3.

OnekTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue ycTpoicTBa U IPaKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHM TOKa, DJIEKTPOHArpeBaTelIbHble IPHOOPBI, 3IEKTPOOCBETUTENIbHBIE IMPHOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
HOJIYIIPOBOIHUKOBBIH 1IN0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCUMOCTh CONPOTHUBICHHUS LWIMHAPUYECKUX TPOBOJAHUKOB OT JJIMHBI, IJIOLIAIH
HONIEPEYHOI0 CEYEHUs U MaTepuana.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[Ipsamoe u3MepeHue 3IeKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHE ralbBaHUYECKOTIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBhI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U IPOBOJIUMOCTh BO3IyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenue 351eKTpOABIIKYILEH CHIIbI MCTOYHHKA TOKA U €10 BHYTPEHHET'0 CONPOTUBIICHHUS.

HabGmronenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyllecTBIseTCS € Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (hakT, rumores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUM, TMHeNHas GyHKIM, napadoia, runepooia,
uX rpaduku U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCHHYC, TAHI'€HC, KOTaHT€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX MPOEKIUU HAa OCHU KOOpPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHME B )KMBOW Ipupone, 1ud¢ys3usi, ocMocC, TEII000MeEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOWCTBAa TBEPIBIX TeJ, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs AUCCOLIMAIINS, TaJIbBAaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCTIOIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIOJIb30BAHME 3aKOHA COXpPaHEHUs HMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM UHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJOTWH,  OJEKTpOCTaTHYEeCKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, dJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUSA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX Tojei. JIMHUM MarHUTHOU
uHayknuu. Kaptuna auHui MarHUTHOM MHYKIUH TTOJIS IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBrie MPOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHma, e€ MoIyidb MW HampablieHHE. JI[BWKEHHUE 3apsSyKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBiieHME HIEKTPOMArHUTHOM WHAYKUUHM. [lOTOK BekTOpa MarHUTHOW MHAYKIUU.
DIEKTPOABUKYILAS CUJIA UHIYKIIUMU. 3aKOH 3JIEKTpOMarHuTHoU unaykuuu dapayes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOJBMXKYIIas cuia WHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUMHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMA MarHUTHOTO TIOJIA.

B3aumozeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenua.

3aBUCUMOCTD DJICKTPOIBUKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMATHUTHON UHAYKITUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOEOAHUS

Konebarenpnast cucrtema. CBOOOIHBIE MexXaHWYeCKHWe Koyebanusa. [apmMoHHUYeckue
kosnebanus. Ilepmon, uactota, amrummtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
Marematuueckuii MasTHUK. Y paBHEHUE TapMOHMUYECKUX KosieOanuii. [IpeBparienue snepruu npu
TrapMOHUYECKUX KOJeOaHHIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€ATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJOTHsl MEXIy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACATHLHOM KosieOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIe MeXaHUYEeCKUe KoeOaHusl.
Pe3onanc. BeiHyX€HHBIE 3JIEKTPOMAarHUTHbBIE KOJIeOaHUs.



ITepemenHbI TOK. CuHYycOMIaNbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTPEOJICHUE SIEKTPUUSCKON SHEPTHUH.
DKOJIOTUYECKME PUCKH TpU MPOU3BOJCTBE AyeKTposHepruu. KymnbTypa uCHOnIb30BaHUSA
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuuyeckue YCTpOIICTBA U NPAKTHUECKOE MPUMEHEHHUE: OJICKTPUUYECKUN 3BOHOK,
reHepaTop NepPeMEeHHOr0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTHYECKUN
MasITHHK).

Habmronenue 3aryxaronux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6monenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUs] OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc nmpu mocnenoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH WHAYKTHBHOCTH M
KOHJICHCATOPA.

Mogenb TUHUAU 3IEKTPOIIePEIauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

WccnenoBanue 3aBUCMMOCTH MEPUOJIa MAJIBIX KOJeOaHU rpy3a Ha HUTH OT JJTUHBI HUTH U
Macchl Tpy3a.

WccnenoBanne NEpeMEHHOTO TOKa B IEMH M3 IOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHuuyeckue BOJHBI, ycaoBHsl pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
W juuHA BONHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpakus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIYyYEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHMe, TpeJoMJeHHe, Tmonspu3anus, audpakuus, wuHTepdpepenuus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paIUOCBA3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHU4YecKne YCTpPOWCTBAa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHUE TOMEPEUHBIX U MPOJIOJIBHBIX BOJH.

Kone6imromieecst Te10 Kak HICTOYHUK 3BYKA.

Habmronenne oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Habmoienue nntepdepeHnu u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
Kosie0aHui.

HccnenoBanme  CBOWCTB  DJIGKTPOMArHMUTHBIX — BOJIH:  OTpPa)X€HUE, TMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIUs.

Tema 3. Onmuka



I'eomerpuyeckas onruka. I[IpsmMosMHeiHOE paclIpOCTpaHEHHUE CBETa B OJHOPOILHOU Cpene.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUl B IIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCONIOTHBIM  MOKa3aTesb
npenomienus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcust cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYeCKas cuiia TOHKOM JIMH3bL. [locTpoenne n3o0pakeHui B cCOOMPAIONINX U PACCEHBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEePHEPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4eckne YCTpOWCTBA M TPAKTUYECKOE NMPHUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHeHOE pacnpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
PpUOOPHI.

[TotHOE BHYTpeHHEe oTpakeHHue. MoJiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenue nudpakiuu certa.

HaGnronenue nucrnepcuu cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEHIETKY.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crieUAIBHONH TEOPUH OTHOCHUTEILHOCTH
I'paHuubl IPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. llocTynarsl cnienuanbHOM TEOpUH
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTh MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHLHII
OTHOCHUTEJIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN Y UMITYJILCOM PESITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmol K6AHMOB60OIU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHEpPruu GOTOHA C €r0 YaCTOTOW. DHEPrUsl U UMIYJIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. . CroneroBa. 3aKoHBI
doroapdekxra. YpaBHenue DitHmreitna 1 porordpdexra. «KpacHas rpanuna» gorosdppexra.



Hasnenue cera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHUYECKHE YCTPONCTBA M MPAKTUYECKOE NPUMEHEHUE: (POTOdIEMEHT, (HOTOJATYIHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToquoI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. Usnydenue u normnomieHue GOTOHOB IpU MEPEXOe aroma ¢
OJIHOTO YPOBHS SHEPruu Ha ipyroil. Buasl cnektpoB. CieKTp ypoBHEH SHEPTUU aTOMa BOIOPO/IA.
BosHoBbie cBoiicTBa yactull. Bonuel ge bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaau3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYeHHE.
TexHuueckue YCTpONCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CIEKTPAIbHBIA aHaIu3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Hab6mronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
Habmroienue nuHeivyaToro cexkTpa.
Tema 3. Amomnoe sa0po
DKCTIepUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHHUS siApa. OTKPBITHE PAAMOAKTUBHOCTH.
OmneiTel Pe3epdopnaa mo onpepeneHuio coctaBa paaroakTUBHOTO u3nydeHus. ColicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paInoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sijpa. M3oTomnsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoOiembl U THEpCHEKTUBBI  AAEPHOMN
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OnemMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M NMPaKTHMYECKOE NMPUMEHEHHe: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranbl pa3BUTUA acTpoHOMUU. [IpukianHoe 1 MUPOBO33PEHUECKOE 3HAUYEHNE ACTPOHOMUH.

Bun 3Bé3nnoro HeGa. Co3Be3aus, spKkue 3BE3/IbI, IUNIAHETHI, IX BUIUMOE JBHUKEHUE.

CosHeyHast cucTeMa.

Comnne. ConHeunast akTUBHOCTh. Mcrounwmk »Heprun ConHna W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CeKTpaibHBIM KJI1aCC — CBETUMOCTBY. 3BE3/bI TTIaBHOU



MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE31  TJIaBHOMU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. COBpEMEHHBIE MPEACTABICHUS O
IIPOUCXOXAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl XKU3HU 3BE3 L.

Muineunsiii [Iyte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. YEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ma. Pa3Geranme ramaktuk. Teopwust
Bonsioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabumtonieHnss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢u3ukum U acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH ¥ aCTPOHOMHUU B COBPEMEHHOMI
HAyYHOUW KapTHHE MHUpA, posib (U3HUECKONH Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
($u3nyecKoil KapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUMN O MPUPOJIE.

Me:xnpeameTHblie CBS3U

Uzyuenue xypca ¢usuku 06azoBoro ypoBHs B 11 kjgacce ocymiecTBIsETCS € Y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OHOJOTUM, XUMUH,
reorpauu ¥ TEXHOIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYECKUE (DYHKIUHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOM3BOAHBIE SIEMEHTApPHBIX (DYHKIIUH,
MPU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPE/IeNIEHNE TUIOIIAU TIIOCKUX (pUryp u o6séma te.

buonocus: anekrpudeckue BICHUS B )KUBOU MPUPOJIE, KoeOaTebHbIe IBMKCHUS B )KUBOI
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOUW MPUPOJE, IEHCTBUE paHaIlii Ha )KHUBBIE OPTaHU3MBI.

Xumus: CTpoeHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN perIETKH, CIIEKTPaIbHbBIN aHAIU3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MITH, 3aJIeKH MAarHUTHBIX PyI, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSACEHUM.

Texnonozus: TMHUN 3JEKTPONEpPEIay, TEHEPATOP NMEPEMEHHOTO TOKA, 3JIEKTPOABUTATEND,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHEro oOIiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS yueOHOTo mpeamera «PHU3UKa» TOIDKHBI OTpa)xarhb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIoIIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacuipeHre XU3HEHHOTO OIbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluyd OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJEWCTBOBATh C COIMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON TPa)TaHCKON UICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIE PEIICHUS, ODUEHTUPYSCH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCIIE B ACSITETFHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUMUBOTO OYIYIIETo;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAsk AICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEC K pa3uyHbIM chepam mpodheccuoHaNbHOM AeITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
C (U3MKOM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
pearn30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMUIO B 00JacCTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJ00AJLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAaHUPOBAHME U OCYILIECTBICHUE ICHCTBHM B OKpYXaroIiel cpeie Ha OCHOBE 3HAHUS Lesei
YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHre OmbITa JeATeNbHOCTH SKOJOIMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe eliCTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISAM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHITUAMH W MeToAamH (pu3mdeckoin
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITeNbHOCTH B 00JacTu
(GU3HKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a]1a4
buznyecKoro coaepxKaHus, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIpETaIuH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PeIIeHHs], HAXOAUTh apTyMEHTHI JIJI JJ0OKA3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XO/JI€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUYECKH OIIEHUBATh
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHOM JCSITEIILHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEACITENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJTB30BaTh CpEICTBAa HWH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON OE€30MMacHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COACP)KaHUS B pa3IMyHbIX (opmatax ¢ yuéTom
Ha3zHa4yeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMANIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3allHH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ 1eHCTBHUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOM JCSITEIHHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHS C HCIIOJIB30BAaHHEM SI3BIKOBBIX
CpPEACTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHIMBHIyaTbHOU paOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)K/IOTO WICHA KOJUICKTHBA,;

NPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JIEHCTBUS 110 € TOCTHIKEHUIO: COCTABIISITh TUIAH JCHCTBUH, paCIIPeIeIIATh POJIH C y4ETOM MHEHHIMA
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJIA U KAXKOTO YYaCTHHUKA KOMaHJbI B OOIIUI pe3yybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiarath HOBBIC MPOEKTHI, OICHUBATh WJCH C TO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B PAa3JIUYHBIX CHUTYAIHsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITH IMO3HABATEIbHYIO AEATEIBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcUETHBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBIMIOJTHEHUS] TMPAKTUYeCKoW paboThl € Y4ETOM UMEIOMIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacHIMpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYAUIIUHU B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIBTATOB IIETISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICJIMTEILHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIb30BaTh PUEMBI peICKCHH JIJIS OLIEHKHU CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIDKECHUIO,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
pHU3HaBaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B npouiecce qoctukeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI CpefHEro o0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHATIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJICHHE, CIIOCOOHOCTh aJalITUPOBATHCS K SMOIIMOHAIHLHBIM H3MEHEHUSIM U MIPOSIBIISThH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIATHH, BKIIIOYAKOIIEH CIOCOOHOCTh TOHUMATh 3MOIIMOHAILHOE COCTOSHUE JIPYTHUX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIaTh KOH(DIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAY4YHOI KapTHHbBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TEXHOJOIMH, B MPAKTUYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHUS Ta30B, XKUAKOCTEH M TBEPABIX TeJ, TOUEUHBIH AJIEKTPUUYECKUM 3apsii IpU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKyJI?[pHO-KI/IHeTI/I‘-IeCKOf/'I TCOpHUU CTPOCHHUA BCHICCTBA MU OJJICKTPOAWHAMHKHU!
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NajeHue Tel,
JBUKCHHEC 10 OKPYXHOCTH, HHEPITUS, B3auMoieicTBUE Tel, uddy3us, OpOyHOBCKOE ABUKCHHE,
CTPOEHHUE XKUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00bEMa Tell IpU HarpeBaHuU (OXJIAXKACHUU),
TEIUIOBOE pPaBHOBECHE, HCHApeHUe, KOHACHCAllUs, IUIaBJIEHWE, KPHUCTAJUIM3AlMsl, KUIICHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUs ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapamMeTpaMu COCTOSHMS Tra3a B H30IpoleccaX, JIEKTpU3alus Tej, B3auMOJCHCTBHE
3aps0B;

OIMMUCBIBATL MEXAHUYCCKOC ABHKXCHUC, HUCIIOJIb3Yd (1)I/ISI/I‘~IGCKI/I€ BCJIMYMHBI: KOOpAWHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusd, NOTCHIHAJIbHAA OHEPTHA, MCXaHUYCCKas pa60Ta, MCXaHUYCCKasA MOINHOCTb, IIpH
OTNKCAaHUM MPABUIIBHO TPAKTOBAaTh (PU3NUECKUN CMBICI CIIOIb3YEMbIX BETMUNH, UX 0003HAYECHUS
U €IMHULBI, HAXOAUTh (POPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEITUYHMHY C IPYTHMMH
BEJIMYNHAMU;

ONMUCBIBATHL H3YYCHHBIC TCILJIOBBIC CBOMCTBA Tel M TEIUIOBBIC ABJICHUSA, MCIIOJIb3Yys
¢u3nyeckue BEJWYMHBL: JIaBJIEHUE Tasza, TEMIIepaTypa, CpeiHss KHHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUSI MOJIEKYJ, CPEJHEKBaApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOTO
ABUTATCIIA; IIPHU ONMMCAaHWUU ITPAaBHUJIbHO TPAKTOBATH (1)14314%01(1/1171 CMBICJI UCITIOJIB3YEMBIX BCJIMYUH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BCJIIMYMHY C APYTHUMH BECIUYMNHAM,

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAKTOBAThH (bmnqecxnﬁ CMBICJI HCIIOJB3YEMBIX BECJIWYWH, HX o0o3HaueHust M CAUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMHU BeTUUYNHAMU;



AHATM3UPOBATh (PU3UYECKUE TIPOIECCHl M SIBJICHUS, UCTOIB3Ysl (PU3NYECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIINN CHJI, IIPUHITUTT
PaBHONPABUsI MHEPIMAIBHBIX CHCTEM OTCUETA, MOJCKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUSI
BEIIICCTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KWHETUYECKOW JHEPTHH TEIUIOBOTO JIBHIKCHUS
MOJICKYJ C aOCOJIFOTHOW TeMIlepaTypoi, MEpBbIi 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHCHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KynoHa, Ipu 3TOM pa3nuyarh CI0OBECHYIO ()OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOE BHIPAKEHHE U YCIIOBHS (TPaHUIIBI, 00JaCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JIEHCTBUS MAIlIUH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3inyaTth yCIoBUs UX O€30MaCHOTO MCIIOIB30BAHUS B TIOBCEAHECBHOM KHU3HH,

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICJOBAHUIO (PU3UYECKUX SIBICHUH W TIPOIECCOB C
UCTIOJIb30BAHUEM  TPSIMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (HOPMYIHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000pyI0BaHUsl, MPOBOUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYIICCTBIISATh TPSMBIE U KOCBEHHBIC H3MEpPEHHS (U3MUECKHX BEIWYWH, TPH ITOM
BBIOUPATh ONTHUMAJbHBIN CIIOCOO W3MEPEHUST M HCIOJb30BAaTh HM3BECTHBIC METOIBI OIECHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIICIOBATh 3aBUCUMOCTH MEXTy (PU3NICCKHUMHU BEIIMYMHAMH C HCIIOJIb30BAHHEM TPSMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YyJIbTATHI IOJYYCHHOM
3aBUCUMOCTH (DU3MYECKHX BEJTUYMH B BUJIC TAOJHII ¥ rpa)uKOB, JeJIaTh BEIBOJIBI 110 PE3yIbTaTaM
HCCIIC/IOBAHMS,

coOuoiaTh TMpaBwia OE30MacHOrO Tpyla IMPU IMPOBEICHHHM HUCCICIOBAHHA B pPaMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCIIOJIb30BAHUEM M3MEPHUTEIIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKOM MOJENbI0, HCIOIb3Ys
(u3nveckre 3aKOHbI ¥ IPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4K BHIOUPATh (PU3HUECKYIO
MOJICJTb, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (POPMYIBI, HEOOXOJMMBIC I €€ pEIICHUs,
MPOBOJIUTH PACUYEThI U OLICHUBATh PEAIbHOCTH MOJYYCHHOTO 3HAUCHHSI (PU3MYECKON BEIIMYHHBI,

pemiath KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUMBYIO IICTIOYKY
paccyXJIeHUM ¢ OMOpOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

HCIIOJTL30BATh IPH PEIICHUH YISOHBIX 3a/1a4 COBpEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAIMU M TPEACTaBICHUS Yy4eOHOW W HaydHO-
MOMYJISIPHOUM MH(POPMAITUH, TIOTYICHHON U3 PA3INIHBIX UCTOYHHKOB, KDHTHYECKH aHATH3UPOBATH
MoJy4yaeMyro HHPOPMAIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DM3UKOB B Pa3BHUTHE
HayKH, 00bsACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCTIOJIF30BaTh TEOPETUIECKHE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HHU [T 00€CTICUeHUS
0e30MacHOCTH TpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAaHEHUS
3I0POBBSI U COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEACHHUS B OKpYXKAOIIEH cpejie;

paboTaTh B TPYIIE C BHIIOJHCHUEM PA3IMUHBIX COIMATBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIBI, palMOHAIBFHO paclpeneNsiTh OOS3aHHOCTH W IJIAHWPOBAaTh JEATENBHOCTH B
HECTaHJAAPTHBIX CHUTYAIlHsX, aJICKBATHO OICHMBATh BKJAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIIBI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.



K koniy oOyuyenus B 11 kiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHil, B IPAKTHUECKOI
NeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOI KAPTHHBI MUPA;

VUUTHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeYHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETA, TOUEUHBIN HCTOUHHUK CBETA, siIepHAasi MOJIEIb aTOMa, HYKJIIOHHAs
MoOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aay;

pacrio3HaBaTh (U3MYECKHUE SBICHUS (IIPOIECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIUS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JBIKYIIUHCA 3aps,
AIIEKTPOMArHUTHBIE KOJICOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONMCHIBATh U3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBI: JIIEKTPHUECKUHM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammnepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsi 3JIEKTPUYECKOI0 M MArHUTHOTO MOJeH, Mepuoj M YacToTa KojeOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUila JMH3bI, MPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMBIX BEIMYUH, WX OOO3HAYECHUS W CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTMMU BETUYHHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3MUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, IMEpPUOJ TMoJypacmazia, SHEPIrHsl CBSI3M aTOMHBIX S€p, NPU ONHUCAHUU
MPAaBUILHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYMH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (DPU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHUHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATENbHOTO W MAPAJIENBHOTO COEIWHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 1)1 hoTod(DPeKTa, 3aKOH COXpaHESHUS SIHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHMs 3JEKTPUYECKOro 3apsjia, 3aKOH COXpPaHEHUS MacCOBOIO 4YHCIA,
noctynatel bopa, 3akoH paguMOAaKTHUBHOIO pacmajna, NOpU STOM pa3iuyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MPUMECHUMOCTH;

OTIpE/ICNIATh HAIPaBJIICHWE BEKTOpA MHIYKIUM MArHUTHOTO TOJSI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M ONHCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITMOJHATh JKCIIEPUMEHTHI MO HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W IPOILECCOB C
UCIIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWil: Tmpu dSToM  (HOpMyITHpOBaTh
npo0eMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE W3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIHOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;



uccjaca0BaTh 3aBUCUMOCTHU (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCIIOJIB30BAHUCM IIPAMBIX H3MepeHI/II>'IZ
IpU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHPOBATh PE3yJbTAaThl MOIYYEHHOH 3aBUCHMOCTH
¢u3nveckux BeIMYMH B BUAEC TaOmMI W TpaduKoOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIEIOBAHHS;

cobmofaTh IpaBuia O€30MacHOr0 TpyJda IpPU MPOBEACHUHM HCCIECJOBAaHMHM B paMKax
y4eOHOrO SKCHEPHUMEHTa, Y4eOHO-MCCIENOBATEIbCKOH W  MPOEKTHOW JIEATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacyéTHBIE 3aJadyd C SBHO 33JaHHOM (DU3NYECKOW MOAENbI0, HCIOIb3YS
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4Hl BHIOMPATh (PU3HUECKYIO
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD MMOJIYYCHHOI'O 3HAUCHUA (1)PI3PI‘-I€CKOﬁ BCJINYHHDBI;

penraTh KayeCTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HENPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTIOJIb30BATh P PEIICHNH YIEeOHBIX 33124 COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUsS y4eOHOW W HaydHO-
HOMYJIAPHOI HH(OPMALIUH, TOTYIEHHOHN U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATh
MOJIy4aeMyt0 HH(POPMAIHIO;

OOBACHATH NPUHIMIBI ICHCTBUS MAIIKMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3indyarh
YCIIOBHA UX 0€30I1acCHOT0 MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHUMEPHI BKJIAJa POCCUICKHX U 3apYOeXKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETHYECKUE 3HAHMUS 10 (PU3HKE B TOBCETHEBHOM )KU3HU U 00eCTIeYeHUS
0€301acHOCTH TpU O0pAaIeHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU yCTPOHUCTBAMU, JUIsi COXPAHEHUS
3JI0POBBSI U COOJIFOICHHST HOPM 3KOJIOTHYECKOTO TOBEICHHUS B OKPY’KAIOILEH cpene;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIaHUPOBATh padoTy
TPYIIbl, palMOHANBHO pPACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXXAOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBan KoaunvecTBo yacoB DJIEKTPOHHBIE
B He pas3aesoB U (undposbie)
n/ TeMm Becer  KouTpouabn IIpakTnyeck 06pA0BATENBHELE
I nporpaMmbt 0 ble padoThI ue padoTsbl pecype
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
Dusnka 1 bu6mmoreka [JOK
1.1 METOLE! 2 https://m.edsoo.ru/7f41bf
HAy4YHOTO 72
MO3HAHUS —
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf
12
bu6mmoreka [IOK
2.2 JiHamMuKa 7 https://m.edsoo.ru/7f41bf
12
3aKoHBI bubnuorexa [JOK
2.3 COXpaHCHHS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHHUKE 12
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
Ocrosel bubmuoreka [JOK
31 MOCKYBIpHO” 9 1 https://m.eds00.ru/7f41bf
KHHETUYECKOM 79
TEOpUH -
OcHOBBI bubnuotexa [JOK
3.2 TEPMOIUHAMHU 10 1 https://m.edsoo.ru/7f41bf
KH 72
ArperatHbie
COCTOSIHUSI bubmuoreka [JOK
3.3 BEI[ECTBA. 5 https://m.edsoo.ru/7f41bf
da3zoBble 12
TIePEXOJTbI
Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
DnexTpoctath bubmuoreka [JOK
4.1 10 1 https://m.edsoo.ru/7f41bf
Ka
12
ITocTosiHHBIN
BIEKTPUYECKH bubmuorexa [JOK
4.2 it Tok. Toku B 12 1 https://m.edsoo.ru/7f41bf
pa3IMYHBIX 72
cpenax
Hroro no paszneny 22
PesepBHOE Bpems 2
O0111ee KOIUYECTBO 68 3 3
9acoB I10 MPOrpaMMe
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11 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne  HammeHoBaHme
n/  pasgeaoBuTeM  Bcer  KoHTpoJibH IIpakTHyeck (1 ppopsre)
I NPorpaMmMsbl 0 ble padoThI ue padboThbl obpasosateibIibie
pecypchl
Pazgea 1. JIEKTPOJAMHAMUKA
Maruutroe bubmuoreka [JOK
11 noJe. 11 1 3 https://m.edsoo.ru/7f41c
DJIEKTPOMArHuT 97¢
Hasi UHAYKIHS —
Hroro o pasneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKue u bu6mmoreka [JOK
2.1 ANEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
bI€ KOJICOAHUS 97c
MexaHn4ecKue u bubmuoreka [JOK
2.2 ANIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c
bIC BOJIHBI 97c
bubmuoreka [JOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f41c
97c
Utoro no pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
OcHOBBI
CIelranbHON bu6mmoreka [JOK
3.1 TEOpHUU 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIFHOCT 97c
"
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
DNeMEeHThI bubnuoreka [JOK
4.1 KBaHTOBOU 6 https://m.edsoo.ru/7f41c
OIITHKH 97c
bu6mmoreka [IOK
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f41c
97c
bu6mmoreka [JOK
4.3 ATOMHOE S7pO 5 https://m.edsoo.ru/7f41c
97c
Hroro no paszneny 15
Pa3nea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH
DNEeMEHTHI bubnmoreka [JOK
51 aCTPOHOMHHU U 7 1 https://m.edsoo.ru/7f41c
acTpo(U3HUKH 97c
Hroro no paszneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE
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bubmuoreka [JOK

6.1 Obobmaromee 4 https://m.edsoo.ru/7f41c
MTOBTOPEHUE 97¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO 68
YACOBIIO

ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC Yuuteas Jlekomuena H.H.
KosaunuyectBo 4yacos DJIEeKTPOHHBI
Ne Hara e ungposbie
2/ Tema ypoka Beero KP lI')Ip H3y4YeHHUs odpa3oBarteib
HbIe pecypchl
1 yeTBepTH
bubanoreka
®dusnka — HayKa O MPUPOJIE. ITOK
1 I(:I;yq;;f) M::gz;:; H;)SHaHI/ISI 1 02.09. httos://m.edso
pYy B p 0.ru/ff0c32e2
Ponw u mecTo pusuku B
. bubanoreka
(hOopMUPOBAHUN COBPEMEHHOM
2 HAy4YHOH KapTUHEI MHPA, B 1 04.09 HOK
3| ZETI/I‘ICCKI())P'I GSITGJI];;H,OCTI/I o hitps://m.edso
PDaKTh A 0.ru/ff0c33e6
JIronei E—
Mexannueckoe IBHIKEHUE.
bubnuoreka
OTHOCHUTENBLHOCTD 1TOK
3 MEXaHUYECKOI0 JIBUKEHUS. 1 09.09. )
Ilepemerienne, CKOpOCTh https://m.edso
PEMCTICHHE, CKOPOCT, 0.1u/ff0c3508
YCKOpEHUE
. bubnnoreka
PaBHOMEpHOE NpAMOIMHENHOE 1IOK
4 nemkenne. CaMocTosATeIbHAS 1 11.09. httos:
aGora Ne 1 ttps://m.edso
p =l 0.1u/ff0c3620
bubnuoreka
PaBHOyCcKOpeHHOE [HOK
5 N 1 16.09. )
NPSIMOJIMHEHHOE JIBUKCHUE https://m.edso
0.ru/ff0c372e
CBoOonHOe mageHne. Y CKopeHue bubnmorexa
HOK
6 CBOOOIHOTO NAJICHHUS. 1 18.09. httos:
CamocrosrenbHas pabora Ne 2 ttps://m.edso
T o0.ru/ff0c39cc
. bubnuoreka
KpuBonuneiitHoe nBUXEHHUE. ITOK
7 f[[(?lg:eHHf{ gdcaTT;pHanLHon TOYKH 1 23.09. httos://m.edso
PyX o.ru/ffOc3ada
[TpuHIMIT OTHOCUTENBHOCTH bubnuoreka
lNanuea. MHepuumanbHble [HOK
8 N 1 25.09. )
cucteMsbl orcuera. [lepBbiii 3aK0H https://m.edso
Herotona 0.ru/ff0c3be8
Macca tena. Cuina. [Ipuniun bubanoreka
cynepnosunuu cuil. Bropon HOK
9 1 30.09. ]
3akoH HprotoHa mis https://m.edso
MaTepHaIbHON TOUKH 0.ru/ff0c3be8
. Bubnuoreka
Tpetnii 3akon HeroToHa niis ITOK
10 MaTepUaibHbIX TOYEK. 1 02.10.

CamocTosrenbHas padora Ne 3.

https://m.edso
0.ru/ffOc3be8
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3aKOH BCEMUPHOIO TATOTEHUS.

bubauoreka
LHOK

11 Cwia tsoxectu. [lepBas 1 07.10. httos://m.edso
KOCMHYECKasi CKOPOCTh _p—o.ru /l;fOCé 400
bubnuoTeka
Cuia ynpyroctu. 3akoH ['yka. HOK
12 Bec Tena . 09.10. https://m.edso
0.ru/ff0c3e18
Cuna tpenus. Koapdumnuent EuGimorexa
Tpenust. Cuiia COpOTUBICHUS ITOK
13 MIPU IBUKEHUH TeJla B )KUJKOCTH 1 14.10. httos://m.edso
niu raze. CaMoCTosITeIbHAS —pio U /ﬁOCéf?G
pabota Ne 4. -
ITocrynarenbHoe 1
BpalllaTeIbHOE JABIKEHUE bubnuoreka
a0COJIFOTHO TBEPJOTO Tea. HOK
14 MowmenT cuibl. I11e40 cuibl. 1 16.10. https://m.edso
YciioBust paBHOBECHS TBEPIOTO 0.ru/ff0c41a6
Tena
HNMnynec MmaTepuanbHOU TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK. bubnuoreka
Nmnynbe cunbl. 3akoH [HOK
15 COXpaHEHHS UMITYJIbCA. 1 21.10. https://m.edso
PeakTuBHOE JABIIKEHHE. 0.ru/ff0c43d6
CamocrosrenbHas pabora Ne 5.
PaGota 1 MOLITHOCTD CHIIBI.
Kunernueckas sneprus EI/(I)(;I?HOTGM
16 MaTepuanbHOW TOUKU. Teopema 1 23.10. httos://m.edso
00 U3MEHEHNN KHHETUICCKOW Atps,//m.EUs0
JS— 0.ru/ff0c4502
2 4eTBepTh
[ToreHuuanpHast SHEPTHUS. EubimoTeka
[MoTeHnmanpHas JHEPTHS YIPYTO ITOK
17 1e(OpMHUPOBAHHON MPY>KUHBI. 1 06.11. httos://m.edso
[TorennmanpHas sHEprUs TN —pio U /1;f0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU e —
[ToTenuuanbHbIC U
HETOTCHIIMATBbHBIE CHITBL. CBSI3b
bubnuoreka
paboThI HEMOTEHLHMATbHBIX CHIL © ’ ITOK
18 M3MEHEHUEM MEXAHUYECKOM 1 1111 httos://m.edso
SHEPTUU CHUCTEMBI TEll. 3aKf)H _pio.ru IHf0cAT8C
COXPaHCHHS MEXaHHUECKON —_—
SHEPTUU
JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu paboOTHI
19 CHJIBI C H3MCHCHHEM 1 1311
MEXaHMUYECKOM SHEePTuu Tela Ha
IpUMepe PaCTIKCHHS
PE3UHOBOTO KIyTa»
KonTpomnpHas pabota mo Teme bubnnoreka
20 «Kunemaruka. Jlunamuka. 1 1 1811 [HOK

3aKOHEI COXpPAHCHUSA B
MCEXAaHUKCE)»

https://m.edso
0.ru/ffOc4b74
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https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

OCHOBHBIE TOJIOKEHHUS
MOJICKYJISIPHO-KUHETHUECKOM

bubauoreka
LHOK

21 Teopuu. bpoyHOBCKOE JBIDKEHHE. 1 20.1L. https://m.edso
Juddysus o0.ru/ff0c4dc2
Xapaktep JIBWKCHUS U

29 B3aUMOJECHCTBHUS YaCTHIL 1 2511
BelecTBa. Mojenu CTpoeHHst
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca monekyn. Konuuectso

23 Betectsa. [locrossHHas 1 2711,

ABorajipo. CamocTosiTenbHast
pabota Ne 6.
TennoBoe paBHOBECHE.
24 Temmnepatypa u €€ u3MepeHue. 1 02.12.
[Ixana remnepatyp Llenbcus
WNneanpnerii raz 8 MKT. LBII/IO6§H0TeKa

25 OcHoBHoe ypaBHenne MKT. 1 04.12. httos:

CamocTosrenpHas padora Ne 7 hitps.//m.edso

- o.ru/ffOc4fde
A6c0J110THa;1UTeMnepaTypa IiaK EubmoTexa
Mepa cpelHeld KHHETHYECKOM LIOK

26 SHEPTUU JBHKEHUS MOJICKYIL. 1 09.12. )
VYpaBHenue Menaeneena- https://m.edso

PaBHe 8 o.ru/ff0c511e
Kunaneiipona

27 3akoH JlanbToHa. ["a3oBbIe 1 11.12.
3aKOHBI
JlaGopaTtopHnast pabota

28 «HccmenoBanne 3aBUCUMOCTH 1 16.12.

MEXIy TapaMeTpamMu COCTOSTHUSI
pa3peKEHHOTO Ta3a»
W3omnporeccel B U1€aaIbHOM Ta3e bubanoreka

29 U UX rpaduyeckoe 1 18.12. LIOK_
npe/ICTaBJICHHUE. https://m.edso
CamocrositenbHas pabora Ne 8. 0.ru/ff0c570e
BuyTtpenHnss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U bubanoreka
CrocoObI €€ H3MEHEHHS. [HOK

30 KonndecTBo TerioTsl u pabora. 1 23.12. https://m.edso
BuyTpeHHss sHeprus 0.ru/ff0c5952
O0JIHOATOMHOT'O HACAJILHOr'O ra3a

bubnuoreka
HOK
31 Buasl Tenonepenaun. 1 25.12. httos://m.edso
0.ru/ff0c5¢c36
3 yeTBEpPTH
VY aennHas TEINIOEMKOCTD bubnunoreka

32 BerecTBa. KonmuecTBo TEIIOTHI 1 13.01. LIOK-

IpHU Terionepeaaye. https://m.edso
AnnabaTHbI poriecc 0.ru/ff0c5c36

33 IlepBblil 3aKOH TEPMOJAMHAMUKH 1 15.01. bubnuoreka

Y €ro IPUMEHEHHUE K LHOK
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U30IIPOIIECCaM.
CamocrositenpHast padora Ne 9.

https://m.edso
o.ru/ffOcbefc

bubnuoreka
HeobOpaTtumocTs mporieccoB B ITOK
34 npupoe. Bropoii 3akon 20.01. httos://m.edso
ps://m.
TCPMOMHAMMUKHL 0.ru/ff0c6230
bubnnoreka
35 [Tpunmun nevicreus u KIIT/ 2201 LHOK
TEIJIOBOM MAIIHBI o https://m.edso
0.ru/ff0c600a
[uxn Kapno u ero KIIJ.
36 CamocrosrenpHas padora Ne 10. 27.01.
37 DKOJIOTHYECKUE TTPOOIEMBI 29 01.
TEIUIOPHEPTETHKHU
O06o0marmuii ypok LBII/IO%HOTeKa
38 «MonekynspHas pusuka. 03.02. httos://m.edso
ps://m.
OCHOBBI TEPMOIUHAMUKH o ru/ff0c6938
bubnuoreka
KoHTposbHas pabota 1o Teme ITOK
39 «MomnekynspHas pu3uka. 05.02. httos://m.edso
ps://m.
OCHOBBI TEPMOJUHAMUKH o ru/ff0c6a50
bubnuoreka
[Tapoo6pa3zoBanue u ITOK
40 KoHeHcanus. Vicnapenue u 10.02. httos://m.edso
ps://m.
KHIICHHC 0.ru/ff0c63hb6
bubnuoreka
AOcCom0THAS U OTHOCHUTEIIbHAS ITOK
41 BIIQXKHOCTh BO3/yXa. 12.02. httos://m.edso
s ps://m.
Hacspiennsiit nap o ru/ffoc64ds
TBépnoe teno. Kpucraminueckue Bubmiorexa
U aMmopdHBbIe Tena. AHU30TPOIHS TTOK
42 CBOMCTB KpHUcTalIoB. JKuakue 17.02. httos://m.edso
ps://m.
Kkpuctayibl. CoBpeMEHHbIE
MaTepHATH 0.ru/ff0c65f0
bubnuoreka
[InaBrneHue M KpUCTAIIU3AIIHS. ITOK
43 YV nenbHas TEMI0Ta IJIaBICHHUS. 19.02. httos://m.edso
ps://m.
Cybmamans 0.1u/ff0c6708
bubnuoreka
44 YpaBHeHHEe TEIIOBOTO OanaHca. 24.02 HOK
CamocrositenbHas pabora Ne 11. R https://m.edso
0.ru/ff0c6820
Bubnuoreka
DJIeKTpHU3anus Tell. TTOK
45 Dnektpuueckuii 3apsia. [[Ba Buna 26.02. httos://m.edso
ps://m.
ANEKTPUUYECKUX 3aPsIOB o ru/ffocebee
IIpoBOIHUKY, TUDIIEKTPUKHU U bubnuoreka
16 MOJIYTIPOBOIHUKH. 3aKOH 03.03 [HOK

COXpaHEHHUS IEKTPUIECKOTO
3apsna

https://m.edso
0.ru/ff0c6bcc
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B3aumoneiictBue 3apsiioB. 3aKoH bubnmoreka
47 Kymnona. TOqetEHLIﬁ 1 05.03. LIOK'
ANIEKTPUYCCKHUH 3apsi. https://m.edso
CamocrostenpHas pabora Ne 12, 0.ru/ffOc6ced
Hanpspok€HHOCTD 31EKTPUYECKOro bubnuoreka
nosist. [IpuHIMn cynepnosunuu [HOK
48 . 1 10.03. .
9JIEKTPUUECKUX ToJIcH. JInHuU https://m.edso
HANPSOKEHHOCTH 0.ru/ff0c6df2
Pabora cun
bubnuoteka
AIEKTPOCTATUYECKOTO MOJISL. ITOK
49 ITorennman. PasnocTs 1 12.03. i
noteHuuanoB. CaMmocToATe bHas https://m.edso
' 0.ru/ff0c6f00
pabora Ne 13.
[IpoBOIHMKY U AUBIIEKTPUKU B bubnuoreka
50 3JIEKTPOCTATUYECKOM II0JIE. 1 17.03. LIOK.
Jludnextpudeckas https://m.edso
IPOHHUIIAEMOCTh 0.ru/ff0c7018
bubnuoteka
51 DnekTpoéMkocTh. KoHniencarop 1 19.03 HOK
’ e https://m.edso
0.ru/ff0c7126
4 yeTBepThH
N bubnuoreka
DneKTPOEMKOCTH TJIOCKOTO ITOK
> ;(2 H;;gliif)c;l())al'«?HHeepHr:aﬂTo a ' L https://m.edso
P A p 0.ru/ff0c72c0
[IpuHuun nercTBus u
MpPUMEHEHHE KOHACHCATOPOB,
53 KOMHPOBATLHOTO annapara, 1 02.04.
CTpyHHOTO MPUHTEpA.
DIIeKTpOoCTaTUYECKas 3allHTa.
3a3eMiIeHHE 3JIEKTPONpUOOPOB
JlaGopartopHas paboTa
54 "Nzmepenue 2eKTpoEMKOCTH 1 07.04.
KOHJeHcaropa"
DNEeKTpUYECKUH TOK, YCIOBUS
€ro CyIIECTBOBAHHSI.
55 [TocTostausiit Tok. Cuna Toka. 1 09.04.
Hanpspkenue. ConpoTuBieHue.
3akon Oma aJig y4acTka 1enu
ITocnenmoBsarensHOE,
napauieIbHOE, CMEIIaHHOe bubnmoreka
COEJIMHEHUE TTPOBOTHUKOB. HOK
56 JlaGoparopHas paboTa . 14.04. https://m.edso
«M3ydeHne cMemaHHOTo 0.ru/ff0c74f0
COEJTMHEHUS PE3UCTOPOB)»
PaGora u momrHOCTH bubnmoreka
AJIEKTPUIECKOTO TOKA. 3aKOH [HOK
57 Jxoyns-Jlenna. 1 16.04. https://m.edso
CamocrositenbHas pabora Ne 14, 0.ru/ff0c7838
58 3akoH OMav IUTS TIOJTHOM } 1 21.04. bubanoreka
(3aMKHYTOH) 3JIE€KTPHUYECKOI I[HOK
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nernu. KopoTkoe 3aMbIKaHUE. https://m.edso
JlabopatopHas paborta 0.ru/ff0c7ae0
«M3mepenue DJ1C uctouHuka
TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUSD»
DnEeKTpOHHask IPOBOAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
59 CONPOTHUBIICHUS METAJIIOB OT 1 23.04.
TEMIIePATYPHI.
CBepXIpoBOAUMOCTh
60 3H€I§TpI/IHCCKHI/I TOK B BaKyyMe. 1 28.04.
CBOICTBA AJIEKTPOHHBIX ITyYKOB
[TonmynpoBOTHUKY, UX Eubimiorexa
coOCTBEHHAas U IpUMeECHast LIOK
61 npoBoauMocThk. CBoMCTBa p—N- 1 30.04. .
nepexona. [lo OBOJHUKOBBIE https://m.edso
pEX0a. LIOJYIPOBOA 0.ru/ff0c84ae
IPUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax bubnuoteka
62 W paciuiaBax 3JEKTPOJIUTOB. 1 05.05. LIOK.
DIEKTPOTUTHYECKAS https://m.edso
JIUCCOLIMAINSA. DICKTPOIIN3 0.ru/ff0c82ba
DJIEKTPUYECKUN TOK B Ta3ax. bubimoreka
63 CamMocTosTenbHBIN u 1 07.05. HOK.
HECAMOCTOSTEIBHBIN pa3psil. https://m.edso
Mounnwust. [Tnazma 0.ru/ff0c84ae
DneKTpuuecKkre npudopsl U bubnuoteka
YCTPOMCTBA U UX IPAKTUYECKOE HOK
64 1 12.05. .
npuMmeHeHue. [IpaBuia TeXHUKH https://m.edso
0€30MacHOCTH 0.ru/ff0c86fc
bubnnoreka
65 O06o0maromuii ypok 1 14.05. L[OK_
«DNEKTPOTMHAMUKA) https://m.edso
0.ru/ff0c88be
KonTposabHas pabora no teme bubnnoreka
«Qnekrpocraruka. [locrosHHbIN HOK
66 . 1 19.05. )
SIIEKTPHUYECKHi TOK. TokH B https://m.edso
pa3IM4YHBIX Cpelax» 0.ru/ffOcB8a8a
. bubnmoteka
PesepBHbIil ypok. KonTpoiabHas 1IOK
HICKIPOaL 0.ru/ff0c8c56
bubnmoreka
PesepBublit ypok. O6o0maromumii [HOK
68 1 26.05. .
ypok 1o Temam 10 kiacca https://m.edso
0.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

[TocTostHHBIE MATHUTHI U X
B3auMojielicTBue. MaruutHoe
nosie. Bektop MarHuTHON
MHAYKUUU. JINHUM MarHUTHOM
WHIYKIIUU

MarauTHoO€e noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmonencTere NpoOBOJIHUKOB C
TokoM. CamocTosiTenpHasi paboTa
Ne 1

JlaboparopHas pabota «3yuenue
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM)»

KoauuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

1 yeTBepTH

Jara
U3y4YeHH s

04.09.

05.09.

11.09.

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9778

bubnunoreka LIOK
https://m.edsoo.ru/ff0c98fe

bubmuoreka [{OK
https://m.edsoo.ru/ff0c98fe

JleficTBMEe MarHuTHOTO MOJISI Ha
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«Uccnenosanne neicTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM

JlelicTBME€ MArHUTHOTO TIOJIS HA
JBUKYLTYIOCS 3apSyKEHHYIO
yactunty. Cuna Jlopenma. PaGora
cuibl Jlopenna. CamocTosiTeNnbHast
pabota Ne 2

DNeKTpOMarHuTHasE WHYKITHS.
IToTok BekTOpa MarHUTHOM
uHaykiuu. DJ1C uaayknun. 3akoH

12.09.

18.09.

19.09.

bubnuoreka [{OK
https://m.edsoo.ru/ff0c9ac0

but6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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AIEKTPOMArHUTHON MHTyKIIUI
®Dapanes

JlaGopaTtopHnast pabora
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NuaykTuBHOCTB. SIBIEHUE
camounaykuuu. IJC
CaMOMHIYKIUU. DHEPrusi
MarHUTHOT'O TIOJISI KATYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE MOJIE.
CamocTtosrenbHas padora Ne 3

25.00.

26.009.

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

TexHUUECKHE YCTPONUCTBA U X
MMPUMCHCHHUC: ITIOCTOAHHBLIC
MAarHUTbI, 3JICKTPOMATrHHUTHI,
AIICKTPOIBUTaTENb, YCKOPHTEIIN
9JIEMEHTAPHBIX YACTHII,
WHAYKIUOHHAS I1€Yb
O6o06maromuii ypok «MarautHoe
nose. DIeKTPOMarHUTHAs
WHIYKIHSD)

02.10.

03.10.

bubnuoreka [{OK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota mo Teme
«Mar"uTHoe 1oJI€e.
DJIEKTPOMarHUTHasE UHIYKIUS»

09.10.

bubnuoreka [{OK
https://m.edsoo.ru/ffOcad58

12

CB00OoIHbIE MEXaHUYECKHE
KosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpaiienue sHEpruu

10.10.

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KonebaHui rpysa
Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

16.10.



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
Kosie0aHus B U1€aIbHOM
KoJ1e0aTeIIbHOM KOHTYE.
AHaJOorus MeXy MEXaHH4YeCKUMHU
Y DJIEKTPOMATHUTHBIMU
KoJIe0aHUSIMU

17.10.

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

16

17

18

®opmyna Tomcona. 3akoH
COXpaHEHHS SHEPTUU B HJCATLHOM
KoJ1e0aTeIbHOM KOHTYpE.
CamocrosrenbHas paborta Ne 4

[Ipencrasnenue o 3aTyxarmux
KosieOaHusx. BolHyKIeHHBIE
MEXaHHYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIE
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI

IIepeMeHHBIH TOK.
CuHycongaibHbIN IepeMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOT0
TOKa. AMIUIUTYIHOE U
JIEHCTBYIOLIEE 3HAYEHHUE CHIIbI
TOKa U HANPSKEHUS
Tpancdopmarop. [IpousBocTso,
nepeaaya u norpediieHue
ANEKTPUYECKON SHEPIUH.
CamocrosrenbHas pabora Ne 5

2 yeTBepTh

23.10.

24.10.

06.11.

07.11.

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbh9c4

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [{OK
https://m.edsoo.ru/ffOchd34

19

20

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, JINHUH 3JIEKTpoIepeaay

DKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.

13.11.

14.11.

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
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KynbTypa ncnonszoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU

MexaHuuyeckue BOJIHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.

21 CKOpoCTh pactupoCcTpaHEHUs U 20.11. ]I’?tptlgg'l;ll(r)rfe;jas(])_})orllf/ffOCcaS 4
JMHA BoJIHBL. [lonepeyunslie u — :
MIPOJIOJILHBIE BOJIHBI
3Byk. CKOpOCTb 3ByKa. [']poMKOCTh Bubmmotexa [IOK

22 3ByKa. Bricora ToHa. TemOp 3ByKa. 21.11. hitps://m.edsoo.ru/ffocccOc
CamoctosrenbHas pabora Ne 6 — '
DNeKTPOMarHUTHBIE BOJHBI, UX

23 CBoﬁcha U CKOPOCTb. H_[Ka.]’Ia 27.11. 13316?17/0%? HOK/ffo fe0
3JICKTPOMArHUTHBIX BOJIH P2 AL CCB00. AL L
[TpuHIMIIBI paTHOCBSI3U U

24 TeneBuneHus. Pazsurue cpencts 28.11.
cBs3u. Paguonoxkarus

o5 KonTponbnas padora «Konebanus 04.12 bubmmnoreka HOK
Y BOJTHBI» T https://m.edsoo.ru/ff0cc6f8
IIpssMonuHeliHOE

26 pacnpocTpaHEeHUE CBETA B 05.12 bubmuorexa [IOK
OJTHOPOJHOM cpeie. ToueuHbIi A https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI Bubmmorexa [IOK

27 oTpaxxeHus ceera. [loctpoenue 11.12. hitps://m.edso0.ru/ffocd4e0
M300paXEHHH B TUIOCKOM 3€pKajie — '
IIpenomnenue ceera. [lonHoe
BHYTPEHHEE OTpaXKECHHUE.

28 Hp};TzlpeanHﬁ yrr)on TIOJTHOTO 12.12. bubmorexa IOK

BHYTPEHHET0 OTPaXKECHUSI.
CamocTosrenbHas pabora Ne 7

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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29

JlaGopaTopHnas pabota
«M3mepeHne nmokasaresst
NPEJIOMIJICHUS CTEKIIa

18.12.

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

31

32

JIunzel. [Toctpoenune n3o0pakeHuit

B 1uH3e. PopMyra TOHKOU JIMH3HIL.
YBenuueHue JN1H3bI.
CamocrostenpHas pabora Ne 8

JlaboparopHas pabota
«Hccnenosanue cBONUCTB
M300paKCHUM B JIMH3AX»

Hucniepcust cBera. Ciio>KHBIM
cocraB Oenoro cBeTa. L[Ber.
JlaGopaTtopHnast pabota
«Halnronenue nqucnepcuu cBeTay

19.12.

25.12.

26.12.

bubnunorexa LIOK
https://m.edsoo.ru/ffOcddle

33

WnuTepdepenmus certa.
Hudpakuus cera.
Hudpakuronnas pemerka

28.12.

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

[Torepe4HOCTh CBETOBBIX BOJIH.
ITonsipusanus cera

3 yeTBepThH

09.01.

bubmmoteka IIOK
https://m.edsoo.ru/ffOcf02e

35

Onrtuyeckue npudOpPHl U
YCTPOMCTBA U YCIIOBHS UX
0€30I1acCHOTr0 MPUMEHEHUS

15.01.

36

37

38

I'panuibl TPUMEHUMOCTH
KJIaCCUUECKOI MEXaHUKH.
ITocTynaTel cnequaIbHON TEOPUH
OTHOCHUTEIIFHOCTH

OTHOCUTETBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/JICHHE
BPEMEHU U COKPAIICHHUE ITHHBI
DHeprusi U UMITYJIbC
PeNATUBUCTCKOM YacTuibl. CBsI3b

16.01.

22.01.

23.01.

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfa42

bubmuoreka [{OK
https://m.edsoo.ru/ff0cfc68
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MAacchl C PHEPTHEl U UMITYIHCOM.
DHeprust MoKos

KonTtponshas padora «OnTuka.

bubnunoreka LIOK

39 OCHOBHI CTICITUATBHON TEOPUH 29.01. hitps://m.edso0.ru/ffOcf6f0
OTHOCUTEIIEHOCTH
®otonsl. opmyiia [1nanka. Bu6morexa 1[OK
40 DHeprus 1 UMITyJIbC (PoToHA. 30.01. .
https://m.edsoo.ru/ffOcfel6
CamocrosrenbHas padora Ne 9
OTKpbITHE U HCCIEN0BaHUE
bubnuoreka [{OK
41 dororddekra. OnbiTe A. T 05.02. hitps://m.edsoo.ru/ffocffcd
CroneroBa
42 %fﬁiiﬁﬁ?ff’{?f&55213?5 o 06.02 bubmorexa HOK
. : e https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portodpdexra
Hasnenue cera. OnwiThl I1. H.
43 Jlebenera. XuMuuecKkoe JIeiCTBUE 1202 bubnunoreka LIOK
cBera. CamocTosTeNnbHas paboTa o https://m.edsoo.ru/ff0d04a6
No 10
TexHu4eckue ycTpoucTsa u
44 MPAKTHYECKOEe MPUMEHEHHE: 13.02.
¢doTorsieMeHT, POTONaTUHK,
coNTHe4Has OaTapesi, CBETOUO/T
45 Pemienne 3amad mo tTeme 1902 bu6nmnorexa LIOK
«DNIEMEHTBI KBAHTOBOW OTITHKI) o https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
16 Pesepdopna no paccestHuo o- 20.02 bubmuoteka [IOK
yactuil. [InanerapHas Mozesb o https://m.edsoo.ru/ff0d091a
aTomMa
bubnunorexa LIOK
4 Moctynatei Bopa 26.02. https://m.edsoo.ru/ffodOafa
48 H3ny4yenue u nornouexHue 27 0. bubmuoteka [IOK

(GbOTOHOB MpH Mepexojie aToma ¢

https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

50

OJIHOTO YPOBHs DHEPIUU Ha
Ipyroii. Buasl criekTpos

BonHoBbIE CBOIICTBA YaCTHII.
Bosnnbl ne bporins.
KopmyckynsipHO-BOITHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

OTKpbITHE PAIUOAKTUBHOCTH.
Omneitel Pesepdopaa mo
OIPEIENICHUIO COCTaBa
PalMOaKTUBHOTO U3TYYECHHUS

05.03.

06.03.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
u3iIydeHus. BiausHue
PaIMOaKTUBHOCTH Ha KUBBIC
opraau3Mbl. CaMOCTOSATEIbHAS
paborta Ne 11

12.03.

52

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
ONEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnajn. ['amma-uziaydenue

13.03.

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B SIpE.
S nepuble peakuuu. A nepHblid
peakrtop. [IpoGiemsl,
NEePCIIEKTUBBI, IKOJIOTUYECKUE
ACIEKTHI AIEPHON IHEPTETUKHU

19.03.

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMEHTapHbIE YaCTULIBI.
OTkpbITHE TO3UTPOHA. MeToIBI
HaOJI0IEHUS U PETUCTPALUU
3JeMeHTapHbIX yacTull. Kpyrusri
croil «DyHITaMEHTaIbHbIE
B3auMoJieicTBUA. ENUHCTBO
(bu3nUecKoil KapTHHBI MUPaY

20.03.

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

4 yeTBEpTH


https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Bun 3sé3nnoro neba. Co3se3nus,
SpKUE 3BE3/bl, TIAHETHI, UX
BuauMoe aBrkenne. CojlHeuHas
cucteMma. CaMmocTosgTeIbHAs
pabota Ne 12

02.04.

56

Counuue. ConHeunast akTUBHOCTD.
Wcrounuk sneprun ConHua u
3BE3

03.04.

57

58

59

60

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI TTIABHOM
MOCJIeIOBAaTEIbHOCTU. BHYTpeHHee
cTpoeHue 3B€311. CoBpeMeHHbIE
IIPEJICTABICHHS O TIPOUCX 0K ICHUN
u 3pomorun CoHIa U 3BE3]

Muneunsii [1yte — Hama
lNanaktuka. [Tonoxenue u
nemxenne Comnna B ['ajakTuke.
lNanaktrku. YE€pHbIE IBIPHI B sApax
rajakTHK

Bceenennas. PasOeranue rajakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyuenue.
MertaranakTuka

Hepemennsie nmpo6iembl
aCTPOHOMHH

09.04.

10.04.

16.04.

17.04.

61

62

KonrtpomnbHas pabora «1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

O6o06matomuii ypok. Pons dhuszuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIIMATBLHOU 1
ATHYECKOH cepax NesTeTbHOCTH
YyesioBeKa

23.04.

24.04.




63

64

O6o6matromuii ypok. Ponbs n
MecTO (PU3UKHU M aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
buznyeckoif Teopuu B
(GhopMUPOBAHUH TIPEIICTABICHHIA O
buznyecKoil kKapTuHe MUpa

30.04.

07.05.

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
IIPEJICTABICHUI O MPUPOJIC

14.05.

66

PeszepBHbIil ypok. MaruutHoe
nosie. DJIEKTpOMarHuTHas

HHIAYKIHUA

15.05.

67

68

PesepsHslil ypok. OnTuka.
OcHOBBI cIelIMANIbHOM Teopun
OTHOCUTEIIBHOCTH

PesepBHbIil ypok. KBanToBas

¢u3uka. DeMeHThl aCTPOHOMHH U
acTpOpU3UKHI

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68

21.05.

22.05.

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Gusuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M.; non penakiueit
[TapdenTtreBoit H.A. Aximoneproe obmectBo «M3marensetBo «lIpocBenienne

» ®usuka, 10 knace/ Mskumes I'.41., byxosue b.b., Corckuit H.H.; mox penakiueit
[TapdenTtreBoit H.A. Akioneproe obmectBo «M3marenseTBo «IIpocBemienne

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA
®dwusuka: 10 kmacc: meroauueckoe mocobue. [lerpoa M. A, Kynpssies B.B.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

LIOP: POII

LIOP: MDIII

bubmuoreka [JOK



Kpurepyu 1 HOpMBI OLICHKM 3HAHMI, YMEHHIl M HABBIKOB Yy4aluxcs no ¢pusmnke.
OneHka yCTHBIX OTBETOB Y4YallMXCH

Onenka «5» cTaBUTCS B TOM Ciy4ae, €CIM y4aluncs:

* OOHapyXUBaeT MOJIHOE TOHUMaHue PU3NUECKON CYIIHOCTH pacCMaTPUBAEMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3HAHUE 3aKOHOB M TEOPHH, YMEET MOATBEPAUTh UX KOHKPETHBIMHU
IIpUMEpaMH, IPUMEHUTh B HOBOW CUTYalLlUU U IIPU BHIIOJIHEHUH NTPAKTUUECKUX 3aaHUH.

JlaeT TOUHOE OIpe/Ie/IEHUE U UCTOIKOBAHUE OCHOBHBIX MOHITUHN, 3aKOHOB, TEOPUH, a TAKKE
IIPaBUIIbHOE OIpefiesieHre (PU3NYECKUX BEIMYMH, UX SIUHUIl U CIIOCOO0B U3MEPEHMSL.

TexHHuecKu TpaMOTHO BBINONHSET (PU3NUYECKHUE OIBITHI, YEPTEKH, CXEMbl U Tpadukw,
COITyTCTBYIOLIME OTBETY, IPAaBUIBHO 3aluChiBaeT (GOpPMYJbl, MOJIb3YSICh NPHUHITOM
CUCTEMOU YCIOBHBIX 0003HAYCHHIA.

* Ilpu oTBere He NOBTOPSET JAOCIOBHO TEKCT y4eOHHMKA, a yMeeT OToOpaTh IJIaBHOE,
OOHApY>KUBAET CaMOCTOSATEIBHOCTh M  apTyMEHTHPOBAaHHOCTb CYXJICHUH, yMeeT
YCTaHOBUTB CBSA3b MEXAY U3Y4aeMbIM U PaHEe N3YYEHHBIM MaTepUAIIOM 110 Kypcy GU3UKH,
a TaK)Ke ¢ MaTepHajioM, YCBOCHHBIM MIPU U3YUYCHHUH JAPYTUX CMEKHBIX MPEIMETOB.

* YMeeT NOJKPENUTh OTBET HECIOKHBIMU JEMOHCTPALIMOHHBIMU OIIBITAMHU.

* Ywmeer nenaTh aHaIU3, 00001IEHHUs] 1 COOCTBEHHBIE BBIBOJIBI TI0O OTBEYAEMOMY BOIIPOCY.

YMeeT caMOCTOSTENIBHO M PalMOHAIBbHO paboTaTh C Y4eOHMKOM, JIONOJHUTEIIbHON

JUTEPATypOH U CIIPAaBOYHHKAMH.

Ounenka «4» craBUTCS B TOM Cily4yae, €CIM OTBET YJIOBJIETBOPSET HAa3BaHHBIM BBIIIE

TpeOOBAaHUAM, HO YUAIIHHACS:

* Jlomyckaet oJiHy HerpyOyro omrOKy Uil He OoJiee IByX HEI0UYETOB U MOXKET MX MCIIPABUT
CaMOCTOSITENTLHO, MJTU TIPH TIOMOIIH HEOOIBIION TIOMOIIHA YIUTEIIS.

* He o6nasaeT AOCTaTOUHBIM HAaBBIKOM pabOThI CO CHPAaBOYHOM JUTEpaTypoil (Hampumep,
YUEHHK YMEET BCE€ HAWTH, NPAaBUIBHO OPUEHTUPYETCS B CIPABOYHUKAX, HO paboTaeT
MEJIJICHHO).

Ounenka «3» cTaBUTCS B TOM CIIy4ae, €Cl YYallHics MPaBUIBHO MOHUMAET (PHU3UUECKYIO

CYIIHOCTb PacCMaTpUBAEMBbIX SBJICHUN U 3aKOHOMEPHOCTEN, HO IIPU OTBETE:

* OOHapyXUBaeT OTJeNbHBIC MPOOEITBl B yCBOCHUH CYILIECTBEHHBIX BOIIPOCOB Kypca (pH3HKH,
HE MPEMTCTBYIONINE JallbHEHIIeMy YCBOSHHIO TPOrpaMMHOTO MaTepuania.

* VcmpIThIBaeT 3aTpyAHEHUS B NMPUMEHEHUW 3HAHWW, HEOOXOIUMBIX JUIS PEIICHHS 3a1ad
Pa3IMYHBIX TUIIOB, IPH O0BSICHEHNH KOHKPETHBIX (PU3MUYECKHUX SABJICHUH HA OCHOBE TEOPH
Y 3aKOHOB, WJIM B TIOJTBEPKIEHIUH KOHKPETHBIX NMPUMEPOB MPAKTUYECKOTO MPUMEHEHUS
TEOPHH.

* OtBeyaeT HENOJIHO Ha BOMPOCH YYHTENS, WJIA BOCIPOU3BOAMT COJEpKAHWE TEKCTa
y4eOHHUKa, HO HEIOCTATOYHO MOHUMAET OT/IEIbHbIE BaXKHbIE MTOJIOKEHHS, B ’TOM TEKCTE.

* (OOHapyXHBaeT  HEJOCTATOYHOE  TOHUMAHWE  OTHAEIBHBIX  TOJIOKEHUW  TIPH
BOCIIPOU3BEJICHUM TEKCTa y4eOHMKAa, WJIM OTBEYAET HEMOJHO Ha BOIMPOCHI YUYHUTEI,
JIOTIyCKasi OJIHY - ABE IpyObIe OIINOKH.

OuneHka «2» cTaBUTCS B TOM Clly4yae, eclld yJaruics:

* He 3HaeT 1 He TOHMMAET 3HAYUTEIBHYIO MM OCHOBHYIO YaCTh IPOTPAMMHOTO MaTepuaa
B IIpejiesiaX MOCTaBJIEHHBIX BOIIPOCOB.

* Hmeer cnabo chopMHUpOBaHHBIE U HETOJHbIE 3HAHUS M HE YMEET NMPUMEHATh MX K
pelIeHHIO KOHKPETHBIX BOIIPOCOB U 33/1a4 110 00pa3ily U K MPOBEICHHUIO OMBITOB.

* Ilpu oTBere (Ha OJMH BOIPOC) JOMYCKaeT OoJjiee NBYX IpyObIX OIIMOOK, KOTOpbIE  HE

MOJKET UCIPABUTH J1a)Ke MIPU MOMOIIN YUUTEIIS.

*

*

*

Ouyenka nabopamopuslx pabom no usuke
OueHka «5» cTaBUTCS B TOM CIy4ae, €I YJaruncs:



*  BBINOJHWJI BCIO pPaboOTy B TMOJHOM oOOBEME C COONIOJCHHEM HEOO0XOAUMON

MIOCJIE0BATEIBHOCTH ITPOBECHHUS ONBITOB M N3MEPCHHUH;
* caMOCTOATENBHO M PAIMOHAIBHO CMOHTHUPOBAJI HEOOXOaMMOE 00OpynOBaHHE, BCE
OIBITHl IPOBET B YCIOBUSX M PEXKHUMax, OOECIEYMBAIOMIMX IOJyYEHUE IPABUIBHBIX
pe3yIbTaTOB U BHIBOJIOB;
* cobmronan TpeboBaHus O€30MTaCHOCTH TPY/A;
* B OTYETE MPABWIBHO U aKKYPAaTHO BBIITOJHWII BCE 3aIMCH, TAOJIUIbI, PUCYHKH, YEPTEKH,
rpaduKy, BHIYNCICHHS;
* MpaBHJILHO BBIMOJIHWII aHAJIN3 norpemHoctei (9 — 11 kmaccer).
OneHka «4» CTaBUTCS B TOM CITy4ae, €CIM ObIIM BBITOJIHEHBI TPEOOBAHUS K OLIEHKE «5», HO
y4aIIuics TOMyCTUI HEA0YEThl MIIH HETpyOble OMNOKY.
Onenka «3» CTaBUTCSA, €CIIN Pe3y/IbTaT BBIIOJHEHHON YacTH TaKOB, YTO MTO3BOJISET MOTYYUTh
MIPaBUIILHBIE BHIBOJIBI, HO B XO/I€ TPOBEACHUS ONBITA U U3MEPEHUH OBLIH JOMYIICHBI OIIMOKH.
OneHka «2» CTaBUTCS, €CIIN Pe3yIbTaThl HE MO3BOJISIIOT CIENIaTh NPABIIBHBIX BHIBOJOB, €CIIN
OTIBITBI, U3MEPEHUS], BBIYMCIICHNUS, HAOIIOICHUS IPOU3BOIMIINCH HETIPABHIBHO
Onenka «1» cTaBUTCS B TeX CIydasix, KOT/Ia YUaIIUHCs COBCEM HE BBIMOJIHII padoTy.
Bo ecex cnyuasx ouenxka cHudcaemca, eciu yYYeHUK He co01100an mpedosanus
0e3onacnocmu mpyoa.
B mex cnyuasx, kozoa yuawjuiica noKa3an opuzuHAnNbHbLL HO0X00 K 8bINOJIHEHUIO PAOOMmbl,
HO 6 Omueme co0epIHcamcs HedOCMamKU, OUeHKA 3d 8bINOTIHEHUE PADOMbL RO YCMOMPEHUIO
yuumens modxcem 0blmo NOGLIUIEHA NO CPAGHEHUIO C YKA3AHHLIMU HOPMAMU.

O060061eHHbIE TVIAHBI OCHOBHBIX 3J1eMEHTOB QU3MYeCKUX 3HAHUI
DusuyecKoe sBJIeHHE
[Tpu3Haky sSBICHUS, 10 KOTOPBIM OHO OOHApYKUBAETCs (WIIA OTIPEIICIICHHUE).
YcnoBus, Ipu KOTOPBIX MPOTEKAET SIBICHUE.
CBs13b TAHHOTO SIBJICHUS C JIPYTUMU.
OObsicHeHHE SBIICHUS HA OCHOBE HAYYHOU TEOpUHU.
[TprMepsI UCTIONIB30BAHUS SIBJICHUS HA MPAKTUKE (MIJIA TIPOSBICHUS B TIPUPOJIC).
d)mnqecnmn ONBIT
Ilens omblTa.
Cxema onbiTa.
VYcnoBust, Ipu KOTOPBIX OCYIIECTBIISIETCS OTIBIT.
XoJ onbITa.
PesynbTar onbiTa (€ro HHTEpHpETAIHS).
d)mnqecncaﬂ BeJIMYUHA
HasBaHue BenMUYMHEI U €€ YCIOBHOE 0003HAUCHHE.
XapakTepu3yemblil 00bEKT (SIBIEHUE, CBOWCTBO, IPOIIECC).
Ornpenenenue.
®dopmyna, cBsI3bIBAIOIIAsl TaHHYIO (PU3NYECKYIO BEIUYUHY C IPYTUMHU.
Enuuunier namMepenus.
CniocoObl U3MepeHus BETUUUHBI.
(I)mnqeumn 3aKO0H
CrnoBecHast popMyTUpOBKa 3aKOHA.
MareMatrnueckoe BEIpaKEHHE 3aKOHA.
OMBITHI, MOATBEPKAAIOIINE CIIPABETMBOCTH 3aKOHA.
[Tpumepsl MPUMEHEHHSI 3aKOHA HA TIPAKTHKE.
VYcnoBusi (pUMEHUMOCTH 3aKOHA.
duznyeckas Teopus
1. OmnbITHOE 000CHOBAaHUE TEOPHH.

cupwNRGURONPREORONE

agbrwbnE



OcHOBHBIE IOHATHS, IOJIOKEHNUS, 3aKOHBI, IPUHIIUIIBI B TEOPUHU.

OCHOBHBIE CIIEJICTBHSI TEOPUHU.

[TpakTHUecKkoe NPUMEHEHUE TEOPUH.

['paHuLIBI TPUMEHUMOCTH TEOPUHU.

Hpnﬁop, MeXaHM3M, MAIINHA

1. Ha3nauenue ycTpoiicTBa.

2. Cxema ycTpoicTBa.

3. IlpuHiumn aeicTBUS yCTPONCTBA.

4. IlpaBuna noiab30BaHUS U IPUMEHEHHUE YCTPOUCTBA.

Ddu3uyecKue u3MepeHust

1. OmpeneneHue EHBI IEICHUS U TIPEJIEa U3MEepEeHus mprudopa.

2. OmnpenensTe aOCONIOTHYIO MOTPEIIHOCTh U3MEpPEHUs pudopa.

3. Orbuparh HYKHBII TPUOOP U MPABUILHO BKIIIOYAThH €T0 B YCTAHOBKY.

4. CHuMaTh MoOKa3aHusl mpuOopa M 3aMKChIBaTh MX C y4E€TOM aOCOIMIOTHOW MOTPEIIHOCTH
U3MEpEHMUS.

5. Omnpenenatbs OTHOCUTENBHYIO MOTPEITHOCTh U3MEPEHHIA.

SARE A

OuneHka NMCbMEHHBIX KOHTPOJIbHBIX padoT.
Ouenka 5 craBuTCs 3a paboTy, BBITOJHEHHYIO TIOJTHOCTBIO 0€3 OMIMOOK U HEI0UETOB.
Ouenka 4 craBuTCs 32 pabOTY, BBINOJIHEHHYIO MMOJIHOCTBIO, HO IIPH HAJIMYKMK B HEW He OoJiee
OJTHO Herpy0oil OIMOKY U OJTHOTO HEeoueTa, He 0oJiee TPEX HEJJOYETOB.
Ounenka 3 CTaBUTCS, €CIIU YUYEHHK MPABHIBHO BBITIOJIHHI HE MeHee 2/3 Bceil paboThl MIin
JOIYCTHJI HE OoJiee OJHOM Tpy0Ooil OMMOKU M JIBYX HEIOYETOB, HEe OoJjiee OJHON Tpy0Ooit u
OJIHOM Herpy0oii OIIOKH, HEe 6osiee TpeX HErpyObIX OMUOOK, OJTHOM HETPYOO OIIHMOKH U TPEX
HE/I0YETOB, IIPY HAJTMYNHU YETHIPEX-TIATH HEJJOYETOB.
OueHka 2 CTaBUTCS, €CJIM YHCIIO0 OUTHOOK M HEJI0UETOB MPEBBICHIIO HOPMY JIJIsi OLICHKHU 3 WK
MIPaBUIIHLHO BBIMTOJIHEHO MeHee 2/3 Bcell paboThl.
Ouenka 1 cTaBUTCsI, €CIIM YIYCHUK COBCEM HE BBITIOJIHUI HU OJJTHOTO 3a/IaHUsI.
JU1st OLIeHKH KOHTPOJIBHBIX M IMMPOBEPOYHBIX Pa0OT MO PEIICHUIO 3a7a4 yA00HO MOJIb30BaThCs
0000111eHHOW MHCTPYKLIMEH 110 MPOBEPKE MUCbMEHHBIX PadOT, KOTOpas MPUBE/IEHA HHUXKE.

Onenka npakTH4ecKux pador
Ounenka S craBuTCS, €CIIM y4alllUNCs BBIIOJIHAET paboTy B MOJIHOM 00beMe ¢ COOII0IEHUEM
HE00XOAMMOM TMOCIIeI0BaTEIbHOCTH MPOBEJCHHS OMBITOB U M3MEPEHUH; CAaMOCTOSTENILHO U
paloOHaIbHO MOHTUPYET HE00X0IMMO€e 000pYy/I0BaHUE; BCE OMBITHI POBOJIUT B YCIOBUSX U
peXuMax, 00eCIeunBaOIINUX MOMyYeHHE MPAaBUIBHBIX PE3yAbTaTOB M BBIBOJOB; COONIOAAET
Tp€6OBaHI/Ifl IMpaBUJI TCXHUKU 6630HaCHOCTI/I; IMMPAaBUJIbHO U aKKYPATHO BBIIMMOJIHACT BCE 3aIIUCH,
TabnuIbl, pUCYHKH. UepTeku, TpaduKH, BHIUKCICHHS; MPABUIHHO BBHITOTHSIET aHAIU3
IIOIPEIIHOCTEM.
Ouenka 4 cTaBUTCSI, €CJIH BBIOJHEHBI TPEOOBAHHUS K OLIEHKE 5, HO OBLJIO JOMYIIEHO ABa-TPU
HeqoueTa, He 0oJiee 0JTHON Herpyoo OMMOKU U OJTHOTO HEJ0ueTa.
Onenka 3 craButcs, eciu padoTa BBINOJIHEHA HE MOJIHOCTBIO, HO 0OOBbEM BBIMOJIHEHHOU €&
YaCTH IO3BOJIACT IOJYUYUTH HpaBHHBHLIﬁ PE3YIbTAT U BBIBOA; UKW €CJIN B XOAC MPOBCACHUA
OTIBITa U U3MEPEHUS OBUTH JIOMYIIEHBI OIIHOKH.
Ouenka 2 cTaBUTCS, €CJIM pab0Ta BBITTOJTHEHA HE TIOJTHOCTHIO WJIH 00bEM BBITIOJITHEHHON YacTH
paboT HE TO3BOJNSET cHAeNaTh NPABUIBHBIX BBIBOJOB; WIJIM €CIH OMBITHI, M3MEPEHHS,
BBIYMCIICHUS, Ha6J'II021€HI/I$I MMPOU3BOJUIMCH HETIPABHUIIBHO.
Ouenka 1 craBuTCS, €CIIM YJalHiics COBCEM HE BBINOIHMI padoTy. Bo Bcex cimydasx oneHka
CHIDKAETCS, €CIIM YYEHUK He cO0JIt0/1al paBujla TEXHUKN O€30MacCHOCTH.



Ilepeyennb omuodoOK

I'pyObie omuoKu

1.

no

&

~

He3nanue omnpeneneHnii OCHOBHBIX IMOHSTHH, 3aKOHOB, ITPAaBUJI, OCHOBHBIX MOJIOKEHHI
TeopuH, GopMyJ, OOIIECTTPUHATHIX CUMBOJIOB 0003HaUYCHUSI (PU3UICCKUX BEIUYUH, STUHUIL
UX U3MEPEHUS.

Heymenue BbIIETUTh B OTBETE TJIABHOE.

Heymenne npuMeHsITh 3HAHUS [Tl PEIICHHS 33124 U 00BsICHEHUST (PU3UYECKUX SBIICHUIA;
HEIPaBUIBLHO C(HOPMYIUPOBAHHBIC BOMPOCHI 33]]a4M WJIM HEBEPHBIC OOBSICHEHUS X0/a €€
pELIEHHUs; HE3HAHUE IPUEMOB PEIICHUS 3a7a4, AHAJIOTUYHBIX PAHEE PEIICHHBIM B KJlacce,
OIMOKH, TOKA3bIBAIOIITUE HETPABHIIBHOE TTIOHUMAHKE YCIIOBHS 32/1a4 WIIH HEMTPaBUILHOE
HCTOJIKOBAaHUE PELICHHUS.

Heymenue untath 1 CTpOUTH TpaUKK U TPUHIIUITHATBHBIC CXEMBI.

Heymenne moarotoButh K paboTe YCTaHOBKY WM JIabopaTOpHOE OOOpyIOBaHUE,
MIPOBECTH ONBIT, HEOOXOAUMBIC PACUEThI, WU HCIOJIB30BATh MOJYyYEHHBIE JTaHHBIE IS
BBIBOJIOB.

HebpexHoe oTHOIIEHUE K Ta00paTOPHOMY 000PYIOBAHHIO U H3MEPUTEIHHBIM IPUOOPAM.
Heymenue onpenenuTs nmokazaHue U3MEPUTEIHLHOTO Mpudopa.

Hapymenue TpeGoBaHmii mpaBui 0€30MacHOTO TPyAa MPH BBIOJIHEHUU YKCIIEPUMEHTA.

Herpy0Onie ommoxkn

1. Herounoctu (HopMyIHpPOBOK, ONpEACICHHA, MOHATHIH, 3aKOHOB, TEOPWH, BBI3BAHHBIC
HEMOJIHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OIPENENIIEMOr0 IOHATHUS, OIIUMOKH,
BBI3BaHHBIE HECOOITIO/ICHIEM YCIOBUN MPOBEICHUH OTIBITA WIIA U3MEPEHUI.

2. OmumbKH B YCIOBHBIX OOO3HAYEHUSAX HA NPUHLUNHMAIBHBIX CXEMaX, HETOYHOCTU
yepTexel, rpaduKoB, CXEM.

3. IIpomyck niM HETOYHOE HaMCAHNWE HAUMEHOBAaHUH eJMHULl (PU3NUYECKUX BETHYHUH.

4. HepanuoHanbpHBIM BEIOOP X012 PELICHUS.

Henouerst

1. HepanuoHaibHble 3alKMCU MPH BBIUYUCIEHUSIX, HEPALMOHAIbHbIE IPUEMBbl BBIYMCICHHUH,
npeoOpa3oBaHuil U pelIeHU 3a1a4.

2. Apudmernueckue OmMOKU B BBIUUCIEHUSX, €CIM ATH OLIMOKM TpyOdO HE HCKaKaIOT
peaIbHOCTh MOJIYYEHHOI'O pe3yibTaTa.

3. OtaenbHbIE MOTPEIIHOCTH B (POPMYITUPOBKE BOIIPOCA UM OTBETA.

4. HeOpexxHOe BHITIOJIHEHHE 3aITUCEeH, YepTexKEH, cXxeM, TpapuKoB.

5. Opdorpaduyeckue 1 MyHKTyallMOHHBIE OIINOKH.
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Kinace 10
VYuurens Jlekomiera H.H.
KommyecTBo yacoB Bcero 68 yacoB, B Hemelro 2 daca

dusuka

Ne

Paznen

KiroueBble BocnUTaTEIIbHBIC 3aga4u

KommuecTBo "acos,
OTBOJMMEBIX Ha
H3y‘IeHI/Ie TEMBI

1 yeTBepTH

dusuka 1 METOBI
HAay4YHOTO
O3HaHHUA.

YcraHoBinenue JIOBEPUTEIIBHBIX
OTHOLICHUHA MEXIy Y4YHUTEIeM M €ro
YYECHHUKAMHU, CIOCOOCTBYIOLINX
MO3UTUBHOMY BOCIIPHUSATHIO
ydJamuMucs TpeOoBaHUN W TPOCHO
YUUTES, IPUBJICYEHUIO UX BHUMAHUS
K o0cy)kaaemMoin Ha ypoKe
uHboOpMalMY,  aKTUBM3ALMU  HX
II03HABATEIbHON JIEATEIBbHOCTH.

1

Kunemaruka.

[IpuBneuenue BHUMAaHUs
LIKOJIbHUKOB K IIEHHOCTHOMY aCIIEKTY
U3y4yaeMbIX Ha YypOKax sBJICHHH,
OpraHu3anus 150.¢ paboThI c
[OJly4yaeMoOil Ha ypoKe COLMaIbHO
3HAYUMOM uHpOpMaIuen —
UHUIIMMPOBAHUE €€  0OCYXIEeHHUS,
BBICKA3bIBaHUSl yYallUMHUCA CBOETO
MHEHMs IO €€ IOBOAY, BBIPAaOOTKHU
CBOETO K HEW OTHOIICHMS.
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3aKOHBI MEXaAHUKU
Hrrotona.

Hcnons3oBanue BOCIIMTATEIbHBIX
BO3MOKHOCTEN coziepKaHus
y4eOHOT0 npeaMera yepes
JEMOHCTPAIMIO  JICTSM  NPUMEPOB
OTBETCTBEHHOTO Ipa)xaaHCKOTO
IIOBCJCHUA, IIPOABJICHUSA
YeNOBEKOII00US u
T00pOCEPICYHOCTH.

2 4YeTBepTH

3aK0OHBI MEXaAHUKU
HrroToHa.

IIpuBneuenue BHHUMaHUs
IIKOJIBHUKOB K IEHHOCTHOMY aCIEKTY
U3y4aeMbIX Ha YpOKax SBJICHMH,
OpraHu3anus 170.¢ paboThI c
[IOJIy4a€MOM Ha YpPOKE COLMAIBHO
3HAYMMOU uHpOpMaIuei -
WHUIMUPOBAHUE €€  O00CYXKIeHus,
BBICKA3bIBAHUSl YyYallUMHUCA CBOETO




MHEHHS IO €€ TOBOAY, BBIPAOOTKHU
CBOETO K HEW OTHOLICHMUS.

3aKOH COXpaHEHUS
UMITYJIbCA.

Hcnonn3oBanue BOCIUTATEIbHBIX
BO3MOKHOCTEHN coJiepKaHus
y4eOHOTO npeaMera qyepes
JEMOHCTPAIIMIO  JIETAM  TPUMEPOB
OTBETCTBEHHOI'O IpaxIaHCKOTO
MOBEICHU, MIPOSIBJICHUS
YeJIOBEKOJIIO0US Hu
T00pOCEePICYHOCTH.

3aKOH COXpaHEHUS
SHEPTUH.

NunnyupoBanue U NOAJNEPAKKA
HCCIIEIOBATENIbCKOW  JI€ATEIIbHOCTH
IIKOJIbHUKOB B paMKaxX pean3aluu
UMHU MHIUBHUIYalIbHBIX U T'PYNIOBBIX
UCCIIEIOBATENILCKUX TPOEKTOB, YTO
JacT  IIKOJBHUKAM  BO3MOKHOCTh
npuodpecTu HaBBIK
CaMOCTOSITEJILHOTO peLeHus
TEOPETUYECKOH TPOOIEeMbI, HaBBIK
reHepupoBaHuss ¥ 0(pOpMIICHUS
COOCTBEHHBIX ueH, HaBBIK
YBQKUTEIBHOTO OTHOUICHUS K 4YKUM
uaesM, o¢opMIIeHHBIM B paboTax
IpYyTUX  HCClefoBaTeNell,  HaBbIK
MyOJIMYHOTO  BBICTYIJICHHS — TIEPEe]
ayauTopuel, apryMeHTHUpPOBaHUA U
OTCTaMBAHUs CBOCH TOUKH 3PEHHSL.

Craruxka. [Ipumenenue Ha ypoKe
WHTEPAKTHUBHBIX  GopM  paboThHI
ydaluXcs: UHTEIUIEKTYaJdbHBIX WP,
IpynmnoBoi paboTel Win paboThl B
napax, KOTOpbIE y4aT IIKOJBHUKOB
KOMaH/THOU pabote u
B3aUMOJEHCTBHIO C IPYTUMU JIETBMH.

OcHoBbl MKT. Hcnonb3oBanue BOCHUTATENBHBIX
BO3MOKHOCTEN coaepKaHus
y4e0HOro npeaMeTa qyepes
JEMOHCTPALMIO  JAETAM  IPUMEPOB
OTBETCTBEHHOT'O IpaXx/1aHCKOI0
MIOBE/ICHNUS, IIPOSIBJICHUS
YeJI0BEKOII00Us u
JT00pOCEPICYHOCTH.

3 4eTBepTH

OcHoBbl MKT. Opranuszanus KypaTropcTBa
MOTHMBHUPOBAaHHBIX U 3pYyIUPOBAHHBIX
o0ydJaronmxcst HaJ HX

HEYCIIEBAIOIIMMU OJHOKIACCHUKAMH,
JTAIOIIero IIKOJIRHHUKAM COIIHAIBLHO
3HAYUMBI ONBIT COTPYAHHUYECTBA W
B3aMMHOM ITOMOIITH.




10.

YpaBHeHue
COCTOSIHUS
HJIeaIbHOTO Ta3a.

Wcnonb3oBanue BOCIINTATCIbHBIX
BO3MOXKHOCTEH COZIepKaHUS
y4eOHOTO npeaMera gyepes
JIEMOHCTpAlMIO  JIeTSIM  TPUMEPOB
OTBETCTBEHHOTO IPaKIaHCKOTO
TIOBE/ICHUS, IPOSIBIICHUS
YeJI0BEKOII00US u

T00pOCEePICYHOCTH.

11.

Bzanmnnie
MPEBPAILICHUS
JKUIKOCTEU U
ras3os.

NunnyupoBanue U NOAJIEPAKKA
HCCIIEIOBATEIbCKOM  AEATEIbHOCTH
IIKOJIBHUKOB B paMKaxX pealu3aluu
MU TPYIIOBBIX HCCIIEN0BATEIbCKUX
IIPOEKTOB.

12.

OCHOBBI
TEPMOIUHAMUKH.

Hcnonn3oBanue
BO3MOXKHOCTEH
y4eOHOro
JIEMOHCTPALHIO

BOCITUTATEIIbHBIX
CoJepKaHUs
npeaMera qyepes
JeTAM  IIPUMEPOB
OTBETCTBEHHOTO IPaXkIaHCKOTO
IIOBCACHUA, IIPOABJICHUA
YEJI0BEKOITFOOUS u
100pOCEePICYHOCTH.

4 yeTBEPTH

13.

OCHOBBI
TEPMOJIMHAMHUKH.

[IpuBneuenue BHUMAaHUs
LIKOJIbHUKOB K IIEHHOCTHOMY aCIIEKTY
U3y4yaeMbIX Ha YypOKax sBIJICHHH,
OpraHu3anus 150.¢ paboThI c
[OJly4yaeMoOil Ha ypoKe COLMaIbHO
3HAYUMOM uHpOpMaIuen —
UHUIIMAPOBAHUE €€  0OCYXKIECHHUS,
BBICKA3bIBaHUSl yYallUMHUCA CBOETO
MHEHMs IO €€ IOBOAY, BBIPAOOTKHU
CBOETO K HEW OTHOIICHMS.

14.

DneKTpocTaTuKa

Opranuzanus KypaTopcTBa
MOTHBHPOBAHHBIX M 3PYIMPOBAHHBIX
oOyJaromuxcs Hag ux
HEYCICBAIOIIUMHU  OJTHOKJIACCHUKAMH,
JAIOIIETO IIKOJBHUKAM COILMAILHO
3HAYMMBIH OIBIT COTPYIHUYECTBA M
B3aMMHO ITOMOIIIH.
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15.

DNeKTPUIECKHUI
TOK B Pa3IMYHBIX
cpemax

[IpumeHenue Ha ypoke
UHTEPaKTUBHBIX  GopM  paboThbI
YUAIIUXCS: WHTEJUIEKTYaJbHBIX HID,
IpynmnoBoi paboThl WM PabOTH B
napax, KOTOpbI€ ydYaT IIKOJbHHUKOB
KOMaHTHOU pabote u
B3aMMOJICHCTBHIO C IPYTMH JICTEMHU.

Temaruueckoe ITaHUPOBAHUC COCTAaBUJIA:

Jlexomnesa H.H.
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Kinace 11
VYuurens Jlekomiera H.H.
KommyecTBo yacoB Bcero 68 yacoB, B Hemelro 2 daca

dusuka

Ne

Paznen

KiroueBbie BocIUTaTEIILHBIC 3aga4u

KonmuectBo 9yacos,
OTBOJIUMEIX Ha
I/ISy‘-IeHI/Ie TEMBI

1 yeTBepThH

MaruutHoe noie.

YcraHoBneHue JIOBEPUTEIIBHBIX
OTHOLICHUHA MEXIY YYUTEJIEM U €ro
YUEHUKAMH, CIOCOOCTBYIOLINX
MO3UTUBHOMY BOCIIPHUSTHIO
ydJaluMucs TpeOOBaHWA M TPOCHO
YUUTENs, IPUBICUEHHUIO UX BHUMAHUS
K 00cyxmaemMoit Ha ypoKe
uHbopMalMK,  aKTUBU3ALMU  HUX
II03HABATEIIbHON JIEATEIBbHOCTH.

6

SJIGKTpOMaF HHUTHasA
HUHIAYKIOWA.

[IpuBneuenue BHUMAaHUs
LIKOJIbHUKOB K IEHHOCTHOMY aCHEeKTy
U3yyaeMblX Ha YypOKax SBJICHUH,
OpraHu3anus ux  paboTsl c
[OJly4yaeMoil Ha YpOKEe COLMAJIBbHO
3HAYUMOM uHpOpMaIuen —
UHULIIMMPOBAaHUE ee O00CYyXaeHus,
BBICKA3bIBaHUSl YYalllUMUCA CBOETO
MHEHMsI 10 €€ MOBOAY, BbIPAOOTKH
CBOETO K HEW OTHOIICHMS.

MexaHn4yeckue
KoJIeOaHus U
BOJIHBI.

Hcnonb3oBaHWe  BOCHHUTATEIbHBIX
BO3MOKHOCTEN coJiepKaHus
y4eOHOT0 npeaMera yepes
JEMOHCTPAIMIO  JIETIM  TIPUMEPOB
OTBETCTBEHHOTO TPaKTaHCKOTO
IIOBCJACHUA, IMPOABJICHUA
YeIOBEKOII00US u
T00pOCEPICYHOCTH.

2 4eTBepTh

MexaHnyeckue
KoJIeOaHUs U
BOJIHBEI.

Opranuzanus KypaTopcTBa
MOTHBHUPOBAHHBIX M 3PYAMPOBAHHBIX
o0OyJaromuxcs Hax ux
HEYCIIeBAOIIUMHA OJHOKIIACCHUKAMH,
MAlolIero IMIKOJABHUKAM COLIHAIbLHO
3HAYMMBIH OINBIT COTPYIHHYECTBA U
B3aMMHOM ITOMOIITH.

DJIEKTPOMAarHuTHHIE
KoJIeOaHMUSL.

HUcnonw3oBanue
BO3MOKHOCTEN

BOCIIUTATCIIbHBIX
COJICpKAHUS




y4eOHOTO npeamera qyepes
JEMOHCTpAIMIO  JIeTSIM  TIPUMEPOB
OTBETCTBEHHOTO IPasKIaHCKOTO
MIOBE/ICHUS, IPOSIBIICHUS
YeJI0BEKOII00US u
100pOCepACYHOCTH.

IIpousBoxacTso,
nepenaya u
UCII0JIb30BaHUE
BIIEKTPUYECKON
SHEPIHUH.

NHunyupoBanue W NHOJIEPIKKA
HCCIIEIOBATENIbCKON  J1eATENIbHOCTH
IIKOJIbHUKOB B PaMKax pean3aluu
MU MHIUBUAYAIbHBIX U IPYNIIOBBIX
WCCIIEIOBATENLCKUX TIPOEKTOB, YTO
JacT  IIKOJBHUKAM  BO3MOXHOCTb
npuobdpectu HaBBIK
CaMOCTOSITEJILHOTO peLeHus
TEOPETUYECKON TPOOIEMbI, HABBIK
TeHepUpoBaHUsA U 0(hOpMIICHUS
COOCTBEHHBIX uIeH, HaBBIK
YBAKUTEIBHOIO OTHOLIEHHUS K UyKUM
uaesM, oQopMmIeHHBIM B paboTax
JIpYyTUX  HUCClefoBaTeNeil,  HaBBbIK
MyOJIMYHOTO  BBICTYIUICHHS — TIEpe]
ayauTopuel, apryMeHTHpPOBAaHUS H
OTCTaMBAHUs CBOCH TOUKH 3PEHHSL.

MexaHnueckue
BOJIHEL.

[Tpumenenue Ha ypoKe
WHTEPAaKTUBHBIX ~ (GopMm  paboThHI
YYAIUXCS: MHTCIUIEKTYAIbHBIX HWIP,
IpYyNIoOBOKH paboOThl WM paboTHl B
nmapax, KOTOPbI€ yd4aT HIKOJbHUKOB
KOMaHIHOU pabote u
B3aMMOJICHCTBHIO C IPYTUMH JICTHMHU.

DNIeKTpOMarHuTHBIE
BOJIHBI.

Hcnonb3oBanue BOCIUTATEIbHBIX
BO3MOXKHOCTEHN CoJZiep>KaHus
y4eOHOro npeaMeTa qyepes
JNEMOHCTPAIIMIO  JIETIM  MPUMEPOB
OTBETCTBEHHOTO TPaXTaHCKOTO
MOBE/ICHUS, MIPOSIBIICHUS
YEJIOBEKOJIFOOMS u
J00POCEPICYHOCTH.

3 yeTBepThH

DNeKTpOMarHuTHBIE
BOJIHBI.

Opranu3zanus KypaTopCTBa
MOTUBHUPOBAHHBIX U 3PYIUPOBAHHBIX
o0ydJaronmxcs HaJ ux
HEYCIIEBAIOIMMHU OJHOKIACCHUKAMU,
JAIOIIETO0 UIKOJIBHUKAM COIHAJIbHO
3HAQUUMBIA ONBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIITH.

10.

CBETOBEIC BOJIHBI.

Hcnonp30oBaHne  BOCHMTATEIbHBIX
BO3MOKHOCTEN coJlepKaHus
y4eOHOro npeaMera qepes
JEMOHCTPALIMIO  JIETIM  IPUMEPOB
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OTBETCTBEHHOTO TPaXXTaHCKOTO
[TOBEICHUS, MIPOSIBJICHUS
YeJIOBEKOJIIOOMS u
T00POCEPICTYHOCTH.

11.

DeMEHTHI
CIIeaIbHON
TEOpPUH
OTHOCHUTEJIBHOCTH.

NHnnyupoBanue U HOAJEPKKA
HCCIIEIOBATEIIbCKOM  1EATENBHOCTH
IIKOJIBHUKOB B PAMKax pealn3aluu
VMU T'PYIIIOBBIX HCCIIENOBATEIbCKUX
IIPOEKTOB.

4 yeTBepTh

12.

N3nydenue u
CIIEKTPBI.

[TpuBneyenue BHUMaHHUS
HIKOJIbHUKOB K IICHHOCTHOMY aCIIeKTy
U3y4aeMBIX Ha ypOKax SBICHHH,
opranuzamsis ~ uX  paboTBl ¢
MOJTy4aeMOil Ha YypOKe COIHAJIbHO
3HAYUMOM uHpOpMaIuen —
MHHULUMPOBAaHHE €€ OOCYXIeHus,
BBICKA3bIBaHUSl YYAIIMMHUCS CBOETO
MHEHHS 110 €€ TOBOAY, BBIPAOOTKH
CBOETO K HEH OTHOLICHHUS.

13.

CBeTOBBIEC KBaHTHI.

Opranuzanus KypaTopcTBa
MOTHBHUPOBAHHBIX U 3PYAUPOBAHHBIX
o0yyaromuxcs Haj ux
HEYCIEBAIOIIMMHU OJHOKJIACCHUKAMHU,
JAIOLIET0 LIKOJIBHUKAM COLIMAJIBHO
3HAQYMMBIA ONBIT COTPYJHUYECTBA U
B3aMMHON IIOMOIIH.

14.

duznka aTOMHOTO
sapa.

[Ipumenenue Ha YpOKe
UHTEpaKTUBHBIX ~ (GopM  paboThI
YUAIIUXCS: WHTEJUIEKTYaJbHBIX HID,
IpynmnoBoi paboTel WM paboThl B
napax, KOTOpBIE ydYaT IIKOJbHUKOB
KOMaHTHOM pabote U
B3aMMOJICHCTBHIO C IPYTUMH JCTEMHU.

15.

OnemMeHTapHbIE
YaCTHUIIBL.

Hcnonb3oBaHne  BOCHHUTATEIbHBIX
BO3MOKHOCTEN coJiepKaHus
y4eOHOT0 npeaMera yepes
JNEMOHCTPAIMIO  JIETAM  TIPUMEPOB
OTBETCTBEHHOTO TPaXTaHCKOTO
IIOBCJCHUA, IIPOABJICHUA
YeNOBEKOIIO0US u
00pOCEPICYHOCTH.

16.

ActpoHOoMUS

[IpuBneuenue BHHUMaHUs
IIKOJIbHUKOB K IEHHOCTHOMY aCIEeKTy
U3y4aeMbIX Ha YypOKax SIBJICHHUH,
OpraHu3anus 150:¢ paboTsI c
MIOJIy4aeMOM Ha YpOKE COLMAIBHO
3HAYMMOU uHpopManueit —
WHUIIMMPOBAaHUE ee  O0CYyX/IeHus,
BBICKA3bIBAaHUSl YYalllUMUCS CBOETO




MHEHHS 10 €€ MOBOAY, BBIPAOOTKH
CBOETO K HEW OTHOUICHMS.

TeMarndeckoe MIaHUPOBAHUE COCTABUIIA: Jlekomiiesa H.H.
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