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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CpEIHEr0 o0IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil HporpaMMbl BOCHUTaHHA M KOHLENIMH IPErojaBaHUusl y4yeOHOro
npenvera «®u3ukay B o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copneprkanue mporpamMmbl o (U3MKE HAmpaBieHO HA (OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa obyvaromuxcs 10—11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIeATeNIbHOCTHOro mnoxaxona. IIporpamma mno ¢u3uke COOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAK)K€ YUYUTHIBAET HEOOXOAMMOCTb pEaIU3alMU MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOCHHUS Kypca (HU3UKU: JMYHOCTHBIC, METalpeIMETHbIC, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3nKe BKIIOYAET:

®  [UIAaHUpPYEMbIE PE3yJbTaThl OCBOECHHUS Kypca (pU3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIE
IIpeIMETHBIE PE3YJIbTAThI IO roJIaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3nkay 1o rogam ooydeHusl.

@dusnka Kak Hayka o Hanbosee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYMAs B KayecTBE y4eOHOIO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, ouosorueit, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHE U aKTUBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IIOJyYEHHs] HOBBIX
MaTepHaJioB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GU3NKW BHOCHUT OCHOBHOMW BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NMPU BHIIIOJHEHUH UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY kypca ¢u3uKH 1751 YpOBHS CpEIHEro oO0Iero oOpa3oBaHMs MOJOXKEH Pl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU € HEHM Kypc SIBISIETCS JIOTMYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HeW MarepHall Kypca (GU3MKH OObEIUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpPMHpPOBAHHE IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanmuzanust mpeamnosaraeT HCIOJIb30BaHUE T'yMaHUTapHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaKk’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOIMYECKMMHU MTPOOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc (u3Nku mnpeamnonaraeT 3HaKOMCTBO C IIUPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEIACTBOM BBEICHUS OSJIEMEHTOB COJEP)KaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MpoOIeM pallMOHAIBHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH DJIEMEHTAaMH Kypca (M3MKM Ha YpOBHE CpEIHEro oouiero oobpa3zoBaHMs
ABIAIOTCA (pu3nyeckue Teopuu ((POopMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPaHHUIaX MPUMEHUMOCTH TEOPHi, IJIsl ONMHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeATEIbHOCTHBINA MOAXO0/ B Kypce (DM3HKU peau3yeTcsl Mpexae BCEro 3a CU&T
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpblE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CITMCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
mpolecca UCXo/il U3 0COOCHHOCTEH MIIaHUPOBAHUS U OCHaleHUs kabunera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHue yaenseTcsl pelieHno pacyETHBIX U KaueCTBEHHBIX 3a1ad. [Ipu atom s
pacy€THBIX 3a/a4 NPUOPUTETOM SIBISIFOTCA 33/a4M C SBHO 33aJaHHOM (U3NYECKON MOJEINbIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyUYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszeina
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aesnoB. /s KaueCTBEHHBIX 3a/1a4 MPUOPHTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSACHEHHE TMPOTEeKaHWs (PU3MYECKHX SBICHHM U TMPOIECCOB B
OKpYXKarolIe >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu @I'OC COO k MarepuaibHO-TEXHUYECKOMY 00€CTICUeHUIO
yueOHoro npoiiecca 6a30BbIi ypOBEHb Kypca (PU3MKU HA YPOBHE CpeAHEro 001iero oopazoBaHus
JOJDKEH W3y4daTbCs B YCIOBUSIX MPEIMETHOTO KaOwHeTa (U3WKM WIM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usuku
JOJDKHO OBbITh HEo0XxoIuMoe J1abopaTOpHOE OOOpYHOBaHUE JUIsl BBIIIOJHEHUS YKa3aHHbBIX B
nporpaMMe 10  (U3MKE YYCHHMYECKMX MPAaKTHYECKUX paboT U JIEMOHCTPAIMOHHOE
o0opyIoBaHue.

JemoHcTpanimoHHOEe  OOopynoBaHue (GOPMUPYETCS B  COOTBETCTBHM C  MPHUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTU M 00ECHEeYMBAET IMOCTAHOBKY IEPEUYMCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00opy/I0BaHME AJISl YUIEHHUECKUX MPAKTHUYECKHX paboT GopMmupyercs B BUjE
TEMaTHYECKMX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha JABYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LM(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJIIMU U3YYEHUSI PU3UKU B 001IIEM 00pa30BaAHUH SABISIOTCS:

e (opMuUpOBaHME HHTEpeca M CTPEMJICHUs OOy4aroIIUXCsl K HAyYHOMY H3YyYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE IIPEJCTaBICHMH O HAydyHOM MeEToJe TMO3HaHUS U (opMHUpOBaHME
HCCJIEIOBATEIBCKOIO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMHUpOBaHME HAyYHOI'O MHUPOBO33PEHHUS KaK pe3yJbTaTa W3Y4E€HUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUH OOBICHATH SBJICHUS C UCIOJIb30BAHUEM (U3UUYECKUX 3HAHUU U
HaYYHBIX JOKa3aTeNIbCTB;

e (opMHUpOBaHHE TPEICTABICHUH O PONHM (PU3WKH ISl Pa3BHTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHIA.

JocTiwkenne »3THX Ieneil obecreunmBaeTcs peLICHHEM CIEAYyIOUMX 3a7ady B Ipoliecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



e npuoOpeTeHHe CUCTEMBbI 3HAHUH 00 O0ImUX (U3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJIEKYIAPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI acTPO(U3HKH;

e (QopmupoBaHHME YMEHHUH MPUMEHSATH TEOPETHUYECKHE 3HAHUS [UIA OOBSICHEHUS
buznyecKux SIBICHUNA B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHUH B MOBCETHEBHOM
KU3HU;

®  OCBOCHHE CIIOCOOOB pEIIeHHsI Pa3IMYHbIX 3a/1a4 C BHO 3aJaHHOU (PU3HUECKO MOJIEINbIO,
3aja4, MOJAPa3yMEBAIOUIUX CaMOCTOATENbHOE CO3JaHHe (PU3UUECKOW MOJEH, aJIeKBaTHON
YCITIOBHSIM 33J1a4U;

e [OHUMaHME (U3MYECKUX OCHOB U MPHUHIMIIOB JAEUCTBUS TEXHUYECKHX YCTPONCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIQJICHUE METOJAaMU CAaMOCTOSATEJIBHOTO IUIAHUPOBAHUSA W TPOBEACHUS (DU3MUECKHX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpeTalud HHPOPMALUHU, ONPENEICHUsI JIOCTOBEPHOCTH
MOJIy4YEHHOTO PEe3yJIbTaTa;

®  CO3/1aHUE YCJIOBHM Ui Pa3BUTUA YMEHHUM IMPOEKTHO-UCCIEHOBATEIbCKON, TBOPYECKOM
NEeSITETTHHOCTH.

Ha wusydyenue ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHHs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipennaraemerii B mporpamme 1o ¢Gu3uKe mepedeHb Jad0paTOPHBIX M MPAKTHYECKUX PadoT
ABIIIETCS. PEKOMEHJIOBAaHHBIM, YYHTENb JellaeT BBHIOOP MpOBEACHHs J1a00paTOPHBIX paboT u
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka O mnpupone. HaydHble MeTombl IO3HAaHHs OKpyKarowmero mupa. Poib
HKCIIEPUMEHTA M TEOPHH B IPOIIeCcCe MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MopnenupoBanue Qu3nyeckux sBIeHUN M mpoueccoB. Hayunele rumore3pl. Pusnyeckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponp um mecro ¢usuku B (QOpMUPOBAHMM COBPEMEHHOM HAay4HOM KapTHHBI MHpa, B
MIPaKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu

Amnasiorossle U IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe JBrkeHHEe. OTHOCUTEIBHOCTh MEXaHUYECKOro ABMKeHUs. Cucrema oTcuéTa.
Tpaexropus.

[lepemenienne, CKOpoCTh (CpedHsisi CKOpPOCTb, MIHOBEHHAas CKOPOCTb) U YCKOpEHHUE
MaTepUaibHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KoOpauHAT. CIloKeHUE NepeMenieHU U
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOpEHHOE MpPsMOJMHEHHOE MABIKeHHE. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUSs, ITyTH U MepeMeIlleHUs] MaTepruaibHOW TOUYKHA OT BpEMEHH.

CBobosHoe nmajzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs!.

KpuBonuHeliHoe nBHKeHNE. /[BUkeHHe MaTepHAIbHON TOYKH IO OKPYKHOCTH C ITOCTOSITHHOU
[0 MOAYIK CKOPOCTBIO. YTJOBas CKOpPOCTb, JMHEHHas CKopocTh. Ilepmox u dacrora
oOpartenus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.



TexHuueckrue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIUIOMETpP, JABUKECHHE CHApSIOB,
LETTHbIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mogenb cucTemMbl 0TCUETA, WILTIOCTPAIU KHHEMATHYECKUX XapaKTEPUCTUK JIBUKCHHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne ABM>XeHUS Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTATIBHO.

N3mepenne yckopeHus CBOOOHOTO TaICHHUS.

Hanpasnenue ckopocT pu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOIICHUS MEXKIY MYyTSIMHU, MPONUJECHHBIMU TEJIOM 3a MOCJIEI0BaTEIbHbIC
paBHBIE MPOMEKYTKM BPEMEHHU IIPU PABHOYCKOPEHHOM JBMKEHHHM C HAYAJIbHOM CKOPOCTHIO,
PaBHOM HYIIO.

N3yuyenue ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OPOIIEHHOTO TOPU30HTAIIBLHO.

Tema 2. /lunamuxa

[Ipuniun otHocutenbHocTH [Manumnes. IlepBeiii 3akon HeroTona. MHepimaabHble CUCTEMBI
OoTCuUéra.

Macca tena. Cwuma. Ilpuniun cynepno3unuu cuil. Btopoit 3akoH Herorona s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hpl0TOHA JI711 MaTepHalibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kKocMudeckas CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckonbxeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuma
TPEHHSI CKOJIbKEHUS U cwiia TpeHus mokos. Koaddumment tperns. Cuna conpoTUBICHHS TIPU
JIBYDKCHHUH TEJa B JKUIKOCTH MJIH rase.

[ToctynarensHOE U BpalaTeIbHOS ABMKCHUE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpaiieHus. [liedo cuibl. YciaoBus paBHOBECHSI TBEPAOTO
Teaa.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: TMOAIIMITHUKY, JIBH)KEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHHE Macc B3aMMOJICUCTBYIOIINX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoskeHue Cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCcUs TBEPAOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHue ABMXeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIWIMX B NPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOrO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3aKonbl cOXpanenusn 6 mexanuke

Nmnynsc MaTepuaabHOW TOYKH (Tela), CUCTEMbl MaTepUaIbHBIX TOYeK. MIMIynbC CHIIBI U
W3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHECHHS UMITYJbca. PeakTHBHOE IBUKEHUE.

PabGora cunbl. MOITHOCTE CHIIBL.



Kunetnueckast sHeprus MarepHaabHONW TOukd. Teopema 00 HM3MEHEHUH KHHETHYECKOU
JHEPIUU.

[TorennmanbHas sHeprus. [loTeHnuanbHas SHEprus ynpyro aehOpMUPOBAHHON HPYKUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanbHble W HEMOTEHIMANbHBIE CWIbl. CBs3b pabOTHl HENOTEHIMAJIBHBIX CHI C
MU3MEHEHHUEM MEXaHNYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYeCcKue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMNEp, IPYKHMHHBII
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexox moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenne aOCONIOTHO HEYNPYroro yjaapa C IOMOLIbIO JIBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3M pabOTHI CUIIBI C M3MEHEHHEM MEXaHWYECKOH PHEPTUU Tella Ha IpuMepe
PacTsKEHUS. PE3UHOBOTO XKIyTa.

Pa3nen 3. MoJsiekyasipaasi pM3MKa M1 TEPMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU MeopUul

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKOH TEOPUU M HMX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe aBwxkenue. [uddysus. Xapaktep IBMKEHUS U B3aUMOACHUCTBUS YaCTHUI]
BeulecTBa. Mojenu CTpOEHHUsSI Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BELIECTBA Ha OCHOBE 3THUX Mozeneil. Macca u pasmepbl Mosekyn. KommdecTBo BelecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanpHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYeCKOM »Hepruu
TEIJIOBOTO JBM>KeHMs dactull rasa. [llkama temneparyp KenpBuHa. ['a3oBble  3aKOHBI.
YpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccsl B MACAJIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpercTaBieHne U30IIPOLIECCOB: U30TEpMa,
u30xo0pa, nzobapa.

TexHu4YecKne yCTpoMCTBA U MTPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnpIThl, J0Ka3bIBaIOIIME JUCKPETHOE CTPOEHHME BeEIllecTBa, ¢oTorpaduu  MOJEKYI
OpraHUYEeCKUX COCIUHECHU.

OnpITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Monens onbita IlITepHa.

OneIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Mogens, HIUTIOCTPUPYIOIas IPUPOTY IABJICHUS ra3a HA CTEHKU COCY/a.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECChI.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

Omnpeznenenue Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MepeHH 00b&éMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cuUcCTeMa. BHYTpEHHsS JHEpPrus TEPMOAUHAMUYECKOM CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHssS SHEprusi 0lHOAaTOMHOTO



uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJI0OEMKOCTh BelecTBa. KoanduecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue 06 amuabaTtHOM mporecce. [lepBoiii 3aKkoH TepMoauHaMuku. [IpuMenenue nepBoro
3aKOHa TEPMOJAMHAMUKH K H30mpoleccaM. ['paduueckas nunTepnpeTaus paboTsl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TemoBeie MamuHbl. [IpUHIMNBL 1eHCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3zoBaHus sHEpruu B
TerIoBbIX MamuHax. KoaddumuenT nonesnoro aeictBus teruioBod Mammubl. [{ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO AEHCTBUS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPT€TUKH.

TexHU4eCcKnue yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: TBUTaTEIh BHYTPEHHETO CrOpaHus,
OBITOBO XOJOIUIbHUK, KOHTUIIUOHED.

Llemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEPruy Tejia IIPU COBEPILICHUU pa0OThI: BBUIET IPOOKHU U3 OyTHUIKH
MOJ JICWCTBHEM C)KAaTOTO BO3MlyXa, HarpeBaHue 3Qupa B JATYHHOU TpyOKe MyTEM TpEHUS
(BuaeomeMOHCTpaIus).

W3MeHeHne BHYTpEeHHEN 3HepIruu (TemMepaTypsl) Teja Ipy TeIUIonepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopenu mapoBoii TypOHHBI, IBUTATEIISI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvle cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoHAeHcanus. Vcnapenne u xkunenne. AOCOMOTHAS U OTHOCHTEIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHnHslil map. YenabpHas TemjaoTa mnapoodpazoBaHUs. 3aBUCHMOCTD
TEeMIIepaTyphbl KUTICHHS OT JaBJICHUSI.

TBépnoe Temo. Kpucrammuueckue u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPHUCTAJIOB.
Kunkue kpucramisl. CoBpemMeHHbIe MaTepuayibl. [lnmaBneHue u Kpucramumzanus. Y IeiabHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuueckue yCTpOHMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KJIOPUMETpP, TEXHOJOTHU TIOJYYCHHS COBPEMEHHBIX MAaTe€puajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmronenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTalIoB.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3mepeHrie OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnekmpocmamuxa

OnexTpu3anus Ten. DJIeKTpudeckuil 3aps. JBa Buaa anexTpuueckux 3apsaaos. [IpoBoaHuku,
JUAJIEKTPUKU U TTOIYIPOBOIHUKH. 3aKOH COXPAaHEHHUSI IIEKTPUUECKOTO 3aps/ia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueyHbIN 3€KTpUUECKUNA 3aps/l. DIEKTPUUECKOE
nosie. Hanpsix€HHoCTh 3nekTpruyeckoro noss. [IpuHuun cyneprno3unuu 3J1eKTPUUEeCKUX MOJIEH.
Jluann HanpsSHKEHHOCTH SJIEKTPUUYECKOTO TIOJIS.

PaGora cun anekrpocratudeckoro mous. [lorennuan. Paznocts motennuanos. [IpoBogHuku u
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM ToJie. J(uanekTpuyeckas mpoOHUIaeMOCTb.

OnekTpoéMkocTb. KonmeHcarop. DneKTpOEMKOCTh IUIOCKOTO KOHJAEHcATopa. OHEeprus
3apsKEHHOT0 KOH/IEHCaTopa.



TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: DJIEKTPOCKOI, JIJIEKTPOMETP,
JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHJAEHCATOP, KOIMUPOBAJIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL JCHCTBUSA 3JIEKTPOMETPA.

B3anmoneincTBue HadIeKTPU30BAHHBIX TEIl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

ITpOoBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTHUecKast 3alluTa.

JIM3IIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCATOpa OT IUIOLIAAM IUIACTHH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOoPa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 21eKTpOEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CYLIECTBOBAHHS AJIEKTPUYECKOro ToKa. MCcTOyHMKHM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LIETH.

DIEKTPUYECKOEe CONPOTHBIICHHE. Y IENbHOE CONPOTUBIICHHE BewlecTBa. [locnenoBarensHoe,
IapaJIeIbHOE, CMEIIAHHOE COCINHEHHE IIPOBOAHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOmHOCTb 37IEKTPUYECKOTO TOKA.

DNeKTpOABMKYIIAasi CUJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHMKA TOKa. 3akoH Oma Juis
HOJIHOM (3aMKHYTOH) asieKTprueckoi nenu. Koporkoe 3aMbIKaHUeE.

DNEeKTPOHHAs IPOBOAUMOCTD TBEPIBIX METAJIOB. 3aBUCUMOCTh COIIPOTUBIIEHHS] METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpruuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCcTBEHHAs M IPUMECHAs MPOBOAMMOCTD MOIYNPOBOJHUKOB. CBOMCTBA
p—n-nepexona. [lomynpoBoAHUKOBEIE TPUOOPHI.

ONEKTpUYECKH TOK B pPAcTBOpax M paclulaBax dJIEKTPOJIUTOB. OJEKTPOJIUTHYECKAS
JUCCOITHAITUS. DIIEKTPOIIU3.

OneKTpuuecKui TOK B razax. CaMOCTOSTENBHBII M HECAMOCTOSATENbHBIN pa3psa. MoaHus.
ITna3zma.

TexHu4eckue yCTpOMCTBa U IMPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETpP, BOJBTMETP, PEOCTaT,
UCTOYHUKU TOKa, DJJEKTPOHArpeBaTelbHbIE MPUOOPHI, 3IEKTPOOCBETUTENbHBIE TMPUOOPHI,
TEPMOMETP  CONPOTHUBIECHMS, BAKYyMHBIH  JIMOJ, TEPMHCTOpPl U  (POTOPE3UCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuilbl TOKa U HapPsKEHUS.

3aBUCHMOCTb CONPOTHUBIICHHS IWIMHIPUYECKUX MPOBOAHMKOB OT JJIMHBI, IUIOIIAIU
IIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

[IpssMoe wu3MepeHne 3IeKTpOABMKYHIEH Ccuibl. KopoTkoe 3aMblKaHHE TIajJbBaHHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yuyenue cMEIaHHOTO COCIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpoABMKYIIEN CUIIBI NICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS.



Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H

Wzyuenne kypca ¢usuku 0Oa3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
COJICPKATENBHBIX MEXKIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3yYCHHEM METOJOB HAYYHOTO TIO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICITUPOBAHKE, MOJICIIh, NU3MEPEHUE.

Mamemamuxa: penieHue CHCTEMbl ypaBHEHHI, JTHHEHHAs (QyHKIMs, napadoia, runepooia,
uX rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'CHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKICCTBO, BEKTOPbI M WX IMPOCKIMH HAa OCH KOOPJIMHAT,
CJIO’)KEHUE BEKTOPOB.

buonoeusn: MexaHndyeckoe IBWKEHHE B KHMBOHM mpupone, muddysus, ocMoc, TErmIooOMeH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB W MOJICKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPMABIX TEJ, JKUAKOCTEH W Ta30B, JJICKTPUUYECKUE
CBOWCTBA METAJLJIOB, AJICKTPOJIUTUYECKAS TUCCOLIUAIINS, TalIbBAHHUKA.

Teocpagpusi: BIaXHOCTH BO3/yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBWKCHHN C WCIOJIH30BAHUEM MEXAHM3MOB, YUET TPEHUS B
TEXHHUKE, MOIIIUIHUKK, HCIOJIb30BAHNE 3aKOHA COXPAHEHHUS HMMITyJbCca B TEXHHKE (pakeTra,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETrO CropaHWs, IapoBas TypOuHa, OBITOBOM
XOJIOWIBHHUK, KOHJAUIIMOHED, TEXHOJIOTUHU MOJIyUYEHHSI COBPEMEHHBIX MAaTEpPUAIOB, B TOM YHCJIC
HAaHOMATEPHAJIOB, W  HAHOTCXHOJIOTMH,  JJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MNPUHTEp, OJIEKTPOHATPEBATEIbHBIC MPHOOPHI,
3JIEKTPOOCBETUTEIILHBIC TIPUOOPBHI, TAJIbBAHHKA.

11 KJIIACC

Pasnen 4. diekTpoamHaMuka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUSA

[TocTositHHBIE MarHUTHI. B3auMoeiCTBUE MOCTOSHHBIX MarHUTOB. MarHutHoe nosje. Bekrop
MarHuTHOM MHAyKUIWH. lIpyMHOMD cynepno3suumMyM MarHUTHBIX Iojied. JIuHuM MarHUTHOM
uHAYKIMK. KapTiHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MarautHoe moje NpoBOJHMKAa ¢ ToKoM. KapThHa nMHMHA WHAYKIMM MarHUTHOTO TOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ Moaynb U HampaBieHHe. J[BUkeHue 3apsKEeHHON YacTHUIIbl B OJTHOPOJIHOM
MarHuTHOM nose. PaGora cuisl Jlopenia.

SIBneHne  dneKTpOMarHUTHOW MHAYKIMM. IIOTOK BEeKTOpa MAarHUTHOM  MHIYKIUU.
ONEeKTpOABMKYIIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKkuuu dapanes.

BuxpeBoe nanekTpuueckoe MoJie. OJEKTPOABMKYIIAs CWJIA HWHIYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOTO TIOJISl KaTyIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M  IPAKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE MAarHMTHI,
AJIEKTPOMArHUTHI, MJIEKTPOJIBUraTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu



OmneiT DpcTena.

OTKJIOHEHUE 3JEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIIMYA MarHUTHOTO TOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HevictBue cuiibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMATHUTHON UHIYKIUU.

IIpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHJIbI WHIYKIUU OT CKOPOCTH W3MEHEHHUSI MarHUTHOIO
MMOTOKa.

SIBiIeHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKITUU.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpoOMAZHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOoaHble MexaHuWdeckue Kosebanus. [‘apmoHmyeckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE IapMOHUYECKHUX KosebaHui. IIpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbuplif KoHTyp. CBOOOJHBIE 3JIEKTPOMArHuTHBIE KojeOaHUS B HJCAIbHOM
KOJIOATEeIbHOM KOHTYype. AHAJNOTHS MEXIYy MEXaHWYECKMMHU W 3JIEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHMM B UJEAIbHOM KojeOaTeabHOM
KOHTYPE.

[IpencraBieHne O 3aTyXawoLUX KoJeOaHUSAX. BbIHYX/IeHHbIE MeXaHMUYECKHE KOJeOaHUs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIl TOK. CHMHYCOMAANBHBIM NEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOrO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSKEHUSI.

Tpancopmarop. IlpousBoiacTBo, mepenada M MOTPEOICHHE 3NEKTPHUUECKOW SHEPIHH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTpodHepruu. KynbTypa wucnoiab3oBaHUS
AJIEKTPO3HEPTUHU B TOBCEIHEBHOM JKU3HHU.

TexHu4eckue ycTpoucTBa M NMPAKTUYECKOE IPUMEHEHNE: MIEKTPUUECKUN 3BOHOK, FEHEPATOp
NIEPEMEHHOT0 TOKA, IMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoseOaTeabHOM cHUCTeMbl (IPYKUHHBIA WM MaTeMaTH4eCKUN
MasITHHK).

HaOGnronenue 3atyxarommx KojaeOaHui.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

HaGnronenue pezonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuusutorpaMMbl — (3aBUCUMOCTH  CHUJIBI  TOKAa UM HANpsOKEHHUs OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpu mocienoBaTeNbHOM COEAMHEHWM PE3UCTOpa, KaTYHUIKM WHAYKTHUBHOCTH U
KOHJIEHCATOoPA.

Mopnens IMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH ME€PHUO/Ia MaNbIX KojeOaHWH rpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Ipys3a.



HccnenoBanue nepeMeHHOro TOKa B LEMU U3 TTOCIE0BATENIbHO COEAMHEHHBIX KOHIEHCATOPA,
KAaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

Mexanudeckre BOJIHBI, yCIoBHUs pacnpocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHEeHUs U
JuiMHa BOJIHBL. [lomepedHple © TPOJONbHBIE BOJNHBL UWHTepdepeHius U audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHMSI M3JIyY€HHs JJIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHranus BektopoB E, B, V B snexkrpomarautHOi BojHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XXeHHe, MpeJoMIIeHue, Moispuszanus, Audpakius, uHtepdepenius. CKOpPOCTh
AJIEKTPOMATHUTHBIX BOJIH.

[kana 31eKTpoMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEbl.

TexHudyeckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: MY3BbIKAJIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKAa B TEXHUKE W MEIULMHE, Pajap, PaaUONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHny u AuPpakini MEXaHM4eCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmroienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBaHue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE, IPEIOMIICHHUE, MOJIIpU3alus,
nudpakiys, HtHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonnHeitHOe paclnpoCTpaHEHHE CBETa B OJHOPOJHOM Cpeje.
JIyud cBera. ToUeuHBII UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne H300pakeHUN B TUIOCKOM
3epKane.

[Tpenomnenue cBeta. 3aKOHBI MPENIOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTelb MPeIOMICHHUS.
ITonHoe BHyTpeHHEE OoTpaxkeHue. [IpeenbHblil yroi OJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CoxxHbIH coctaB 6enoro cera. L[Ber.

Cobuparoiue u paccenBaroniye JUH3bl. ToHKas JarH3a. POKYCHOE pacCTOSIHUE U ONTHYECKast
cuna ToHKoW uH3BL [locTpoeHue n300pakeHU B COOMPAIONINX U PACCEHBAIONIMX JIMH3AX.
dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, TaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

Bonnosas ontuka. Matepdepennns ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS HAOIIOICHUS
MaKCHMYMOB 1 MUHUMYMOB B MHTeP(EPEHIIMOHHON KapTUHE OT JIBYX CMH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxmus cera. Judpakunonnas pemeérka. Y cnoBre HaOM0IeHUs TTaBHBIX MAKCUMYMOB
MIpH TIAJICHUH MOHOXPOMAaTHYECKOTO CBETA Ha JU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuuyeckue ycTpoWcTBa U MpaKTUUYECKOe MPUMEHEHHME: O4YKH, Jyna, Qoroanmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAS ONTHKA, AU(paKIMOHHAS
pemETKA, TOJISTPOUSI.

Jlemoncmpayuu

[IpsimonuHeHOE paclpocTpaHEeHHe, OTpakeHHWE U IpesomyieHne cBeTa. Onruyeckue
pUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.



HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.
Mopaenun MUKpOCKOIIa, TeIeCKomna.

HaGmronenue unatepdepeHium cera.

Hab6nronenue nqudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tony4yenue cnekTpa ¢ HOMOLIBIO PU3MBI.
[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenne noka3aresns IpeioMICHHUS CTEKJIA.
HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH

['paHuIBl TTPUMEHUMOCTH KJIACCUYECKOM MexXxaHuKd. l[locTymarsl crHenuanbHOM TEOopHH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISI CKOPOCTM CB€Ta B BakKyyme, MPUHIUI
OTHOCHUTEIBHOCTH DHHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILIEHUE JTHHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTULIBI.

CBs13b MacChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®ortonsl. Popmyna [lnanka cBs3u 3Hepruu (POTOHA C €ro 4acTOTOW. DHEPrus U UMIYIIbC
doToHa.

Otkpeitue u uccienoanue porodrpdexra. OnbiTel A. I'. Cronerosa. 3akons! Gporodddexra.
VYpaBuenue DitHmreliHa i porodddexra. «KpacHas rpanuna» Gororddexra.

JaBnenue cera. OnwiTel [1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHudeckue yCTpoWcCTBa M IpakTHUECKOe MpUMEHEeHHe: (OTOdIEeMEeHT, (OTONATUHUK,
CoJIHEeUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®doTor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtoad¢exra.

Cseroauo.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiThl Pesepdopna mo paccesHuto o -dactull. IlmaHerapHas
Mozenb atoMa. [locrynarsl bopa. M3nyuenue u norsnoieHne GOTOHOB MpHU MEPEXOJAE aToma C
OJIHOTO YpOBHS DJHEpPrum Ha JApyro. Buasl cnekTpoB. CHEeKTp YpOBHEH D3HEpPIHHM aroma
BOJIOpOJA.

BonnoBele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE HU3JTyuyeHHeE.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE TPUMEHEHME: CIEKTpajbHBIA  aHaIWU3
(CTIEKTpPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEP.

Jlemoncmpayuu

Mopens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nnHelvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol



Habmonenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, J10Ka3bIBAIOLIUE CIOKHOCTb CTpOoeHUS sjpa. OTKpbITHE pagulOaKTUBHOCTH.
OmnpiTel Pesepdopna no onpeneneHnto coctaBa paauoakTUBHOTO u3inydeHus. CBoicTBa anbda-,
Oera-, raMmMa-u3NydeHus. Biusinue paiuoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTkpbITHE TPOTOHA W HelTpoHa. Hykionnas moxaens siapa I'eiizenOepra—lBanenko. 3apsiy
anpa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacniaz. DIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacnazn. ['amMmMma-uzimydeHue. 3akoH
paZioaKTUBHOIO paciaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie cuibl. JlegekT macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosimepHblii  cuHTe3. [IpoOieMbl W MEpPCIEKTUBBI  sACPHOU
HHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

DnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoWCTBa W IPaKTUYECKOE NpPUMEHEHHE: NO3UMETp, Kamepa Buibcona,
SIICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpOHOMHUH. [IpuKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE ABHXKEHUE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTb. Mcrounuk sneprun ConHia v 3BE3/1. 3BE3/bl, UX OCHOBHbIE
XapaKTepUCTUKU. JluarpamMma «CHIEKTpajbHBIA KJIacC — CBETHUMOCTb». 3BE3AblI IJIABHOU
MOCIIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3]  IJIaBHOMU
NOCIIEI0BATENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. (CoOBpeMEHHBIE IIPEACTABICHUS O
MPOUCXOKACHUH U BOJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [Iyte — Hama 'anaktuka. [Tonoxenue u nuxenne ConnHna B ['anaktuke. Tumnsl
ranakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPHI B SIpaxX TaJaKTHK.

Bcenennas. Pacmmmpenue Bcenennoil. 3akon Xa06ma. Pas6eranue ramaktuk. Teopus
bonsuioro B3peiBa. PennkroBoe nznydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmronenns HeBOOPYKEHHBIM TJ1a30M C UCTOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH IS
OTpesieNIeHus] TOJO0XKEeHHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, maner, Mineunoro IlyTu.

O0o01maronee moBTOpEeHNE

Posb hu3ukM 1 acCTpOHOMHMH B SKOHOMHYECKOM, TEXHOIOTHUECKOM, COLMAIBHON U STHUECKON
cdepax JesTeNTbHOCTH YeI0BEKa, POJb U MECTO (PU3UKU U aCTPOHOMHMH B COBPEMEHHON Hay4HOM
KapTUHE MHpa, poyib (U3UUYECKON TeopuH B (POPMHUPOBAHUM IPEICTABICHUH O (U3NUECKOM
KapTHUHE MHpa, MECTO (PU3MUECKON KapTHHBI MUpPA B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IIPUPOJE.

MexnpeameTrHblie CBSI3U



Wzyuenne kypca ¢usuku 0Oa3zoBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS € Yy4E€TOM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OHWOJIOTUH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnovle nowsimusi, CBS3aHHBIE C HM3y4EHHEM METOJOB HAYYHOI'O ITO3HAHHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYUHA, 3aKOH, TEOpHs, HAOIIOJACHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHE CHUCTEMbl YpPaBHEHUW, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHUHYC, TaHICHC, KOTAHI'€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC AJIEMEHTAPHBIX (DYHKIUH,
MPHU3HAKHY T10,I00UST TPEYTOJIbHUKOB, ONPE/ISIICHHE TUIOIIA/IN TUIOCKUX (GUryp U 00bEMa Tel.

buonocus: dneKTpUUECKUE SBICHUS B KUBOU MPUPOJIE, KOJICOATETHHBIC TBMKEHUS B KHUBOU
HPHUPOJIC, ONITUICCKHUE SIBICHUS B )KUBOM MIPUPOJIC, ICUCTBHE PAIHAIIIU HA KUBBIC OpPraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJCKYJ, KpPHCTAUIMYECKass CTPYKTypa TBEPIBIX Tel,
MEXaHH3MbI 00pa30BaHUS KPUCTAUIMYCCKON PEIIETKH, CIICKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIC TIOMIOCA 3EMIIM, 3aJICKM MArHUTHBIX Pyl, (HOTOChEMKA 3EeMHOM
MIOBEPXHOCTH, MPECKA3aHNE 3eMJICTPACCHUH.

Texnonoeus: TUHWUW SJIEKTpOIEpead, TCHEepaTop MEPEMEHHOIO0 TOKa, JJICKTPOJIBHTATEINb,
WHAYKIMOHHAS Te4Yb, pajaap, paJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN amnmapat, BOJJOKOHHAs OTITHKA, COJTHEYHAsI OaTapes.

IINTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yuebOHoOro mpenmera «@Pu3nMka» Ha YpOBHE cpeaHero oobiiero oOpa3oBaHUS
(6a30BBIii  ypOBEHb)  JODKHO  OOCCIIEYMTh  JIOCTHXKCHHE  CIICAYIOUIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE pPE3yabTaThl OCBOCHUSA YydeOHOro mnpenmera «®Pusnka» IOIDKHBI OTPaXKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
pacClIMpEHNE >KU3HEHHOIO OIbITa U OMNbBITA JESATEIBHOCTH B IPOLECCE PEATU3ALUU OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON JEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHCKOro BOCIMTAHUS:

c(HOPMUPOBAHHOCTh  TPAXKAAHCKOW  TMO3HMIIMK  OOydYaromerocs Kak  aKTUBHOTO W
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

MPUHATHE TPATUIIUOHHBIX OOIIEYETIOBEUECKIMX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HWHTEpPEcax TIPa)KJaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

yMEHHUE B3aUMOJICHCTBOBATH C COIMATLHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIIUSIMHU
Y Ha3HAYEHUEM;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOU JIESITEIHHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON UACHTUYHOCTH, TATPHUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSIM POCCUUCKUX YUEHBIX
B 00sacTu (GU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MTOBEICHHUS;



CIIOCOOHOCTH OLICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICh Ha
MOPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCIIE B JICATEILHOCTH yYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOHYMBOIO Oy IylIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ICTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYAas ICTETHKY HAYYHOI'O TBOPYECTBA, MPHUCYILETO
(bU3HIECKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS

MHTEPEC K pasInYHbIM cepaM NpodecCHOHATBHOMN JeITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKO W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymield npodeccuu u
peann30BBIBATh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M €caMOOOpa3oBaHUIO B 00jacTu (U3MKU HA
NPOTSHKEHUH BCEH KH3HU;

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS

C(OPMUPOBAHHOCTh  AKOJOTUYECKOW KYJIbTYpHl, OCO3HAHHE TJ00AJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUTAHUPOBAHHUE M OCYIIECTBICHHUE JEHCTBHI B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUS LieNei
YCTOWYHMBOTO PAa3BUTHSI YETIOBEUECTBA;

pacIIMpeHye OIbITa AEATEILHOCTH SKOJIOTHUECKON HANPaBICHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHU# 10 Pu3HKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
du3rueckoil HayKu;

OCO3HAHUE IIEHHOCTH HAYYHOH JEATEIBHOCTH, TOTOBHOCTh B IpoOIlecCe M3ydeHUs (DUBHMKU
OCYILIECTBIISATH MPOSKTHYIO U HCCIIEA0BATENBCKYIO JCATEIILHOCTh MHINBHIYAIEHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIe YHHBepPCAJIbHbIE yUeOHbIE 1eiiCTBUS

Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENNbHO (OPMYITUPOBATh M aKTyaIU3UPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHC;

OTIPEIIIATH LENH JeSTENbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3pabaThIBaTh MJIaH PEUICHHs MPOOIEeMbI ¢ YUETOM aHATN3a UMEIOLINXCS MaTepUaTbHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JESATEIBHOCTh, OILIEHWBATh COOTBETCTBHUE pPE3YNbTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBHIMONHATH pabOTy B YCIOBHUSX peajJbHOr0, BUPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble Hcciea0BaTeIbCKHE ACHCTBHSA .

BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKON HAYKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIBCKON M IMPOCKTHOW JCSATEILHOCTH B OOJIACTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METO/OB PEIICHHs 3a1a49
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BIQJIETh BHUJAMHU JACSITEILHOCTH 10 TIONYyYEHHIO HOBOTO 3HAHHS, €ro HHTEPHpeTalluu,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE IPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh PUYHHHO-CIICACTBCHHBIE CBSI3W M aKTYaJIM3WPOBATh 33]1a9y, BBIJBUTATH THIIOTE3Y
e€ pelieHus, HAXOAWTh AapTyMEHTBHI JJs JOKa3aTellbCcTBAa CBOMX YTBEPXKIACHUMN, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,



AHAJIU3UPOBATH IMMOJYYCHHBIC B XOJAC PCIICHHUA 3ada4u pC3YyJIbTAaTbl, KPUTUUCCKHU OLCHUBATH
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIC 33aa4l B 0Opa30BaTEIbHOW NEATEIHHOCTH, B TOM
YHCclie IPU U3YYCHUU (DU3HKY;

JaBaTb OICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpHOGpeTéHHBIfI OIIBIT,

YMETb NIEPEHOCUTH 3HaHUS MO (PU3HMKE B IPAKTUUYECKYIO 00JIaCTh KU3HEACITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE UJIEH, MpeJlaraTb OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS;

CTaBUTh HpO6JIeMBI " 3a7la4u, JOIMYyCKAarIHEC AJIbTCPHATUBHBIC PCIICHU.

PatGora ¢ undopmanmeii:

BJIaACTb HABBIKAMHW ITOJIYYCHUA I/IHCI)OpMaI_II/II/I (1)H31/I‘-ICCKOI‘O COACPIKaHUA K3 HMCTOYHHKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBISATh IMOHMCK, aHalIM3, CHUCTEeMaTHU3alUi0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IPE/ICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIb30BAaTh CPCACTBA I/IH(l)OpMaLII/IOHHbIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B peuIcHUN
KOIHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3alMOHHBIX 3a/Ja4 C COOJIOJIEHUEM TpeOOBaHUM
OPrOHOMUKH, TEXHUKH O€30IacCHOCTH, TUTUEHBI, PECYpCOCOepeKeHNs, TPABOBBIX U ITUYECKUX
HOPM, HOPM HH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPIKAHUS B PA3IMYHBIX (opMarax ¢ yd€TOM Ha3HAYCHUS
uHbOpMallMd W LEJIEBOM ayAUTOPHH, BBIOMpas ONTUMANbHYIO (OpMy TMpeacTaBiIeHUS U
BU3yaJIU3aIUH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISATH OOIICHUE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCILHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMi U CMSATYATh KOH(IUKTHI,

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATHKY U METOIbl COBMECTHBIX JEUCTBUH C YYETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN Ka)KJOr0 4jieHa KOJUIEKTUBA;

MIPUHUMATH IEJIM COBMECTHOM JIESITEIbBHOCTH, OPTaHU30BLIBATh M KOOPAMHUPOBATH JEHCTBUS
o €€ JOCTHXKEHUIO: COCTAaBJIATH IUIAH JECHUCTBHUM, pacupenensaTh PO € YYETOM MHEHUU
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa W KAXJIOTO YYaCTHHKA KOMaH/BI B OOIINII pe3ynpTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLUEHUBATh HWJEU C TMO3WLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh NO3UTUBHOE CTPATErMUYECKOE MOBEJICHNE B PA3JIMUHBIX CUTYalUsSIX, TPOSBIATh
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENBHYIO JEATEIBHOCTh B 00IAaCTH (GU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUJIAH pPEHICHUS pAacYETHBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOTBI ¢ Y4ETOM MMEIONMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pEILICHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



CHocoOCTBOBaTh (HOPMUPOBAHHIO U MPOSBICHUIO SPYAULIMU B 00JIacTU (PU3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIBLHBII HHTEJLIEKT:

JaBaTh OICHKY HOBBIM CHUTYaIlUsiM, BHOCHUTh KOPPEKTHBBI B JESTCIBHOCTh, OICHHBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;

BJIAJICTh HABBIKAMH TIO3HABATEILHOU PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH H
MBICITUTEIBHBIX MPOIECCOB, HX PE3YJIHTATOB U OCHOBAHHIA;

UCTIOJIB30BaTh MPUEMBI PEIICKCUU JIJIsI OIICHKH CUTYAIlMH, BRIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI U @PT'YMEHTHI IPYTUX MPH aHAIN3E PE3YJIbTATOB JESTEILHOCTH;

NpUHUMATh ce0s1, MIOHUMasi CBOM HEJOCTATKHU U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI PYTUX MPH aHATN3E PE3yJIbTAaTOB JACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPAMMBI 10 (PHU3HMKE ISt
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEAIoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHOW 3MOIIMOHAILHOU C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH
3a CBOE€ MIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATh
THOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMK, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHDKCHUIO IIEJH M YCIIEXY,
OINTHUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/Isl M3 CBOMX BO3MO)KHOCTEIA;

AMIIATUHU, BKJIOYAIONICH CHOCOOHOCTh TOHUMATh SMOILMOHAJIBHOE COCTOSHHUE JPYTHUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C JPYTHMHU
JFOJIbMH, 3a00TUTHCS, IPOSIBIISATH HHTEPEC M Pa3pemiaTh KOHMIUKTHL

NPEIMETHBIE PE3YJIbTATbBI

K xonny obyuyenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBaTh Ha IpUMEpax pojib U MeCTO (U3MKU B (OPMUPOBAHUU COBPEMEHHOMN
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOTMH, B MPAKTUYECKOH
JNeITEeIILHOCTH JIFOIEH

YUUTBIBATh TPAHULIBI IPUMEHEHUS] U3YyYEHHBIX (DPU3MUYECKHX MOJIesIel: MaTepraibHasl TOUKa,
MHepLHagbHas cucTeMa OTCYETa, aDCONMIOTHO TBEPIOE TEJO, UACATIbHBIN ra3, MOAEIN CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ, TOUEUHBIH AJIEKTPUUECKHUM 3apsil IPH PELIeHUH (PU3MUECKUX
3a/1ay;

pacrio3HaBaTh (U3MUECKUE SBJIECHUs (Ipolecchl) W OOBSACHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHUS BEUIeCTBa M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHHE TI0O OKPY)XHOCTH, WHEpPIHs, B3aumonencTeue Tten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten MpH HarpeBaHUU
(oxJ1aXx/1eHUN), TEMJIOBOE paBHOBECHE, MCIIapEHUEe, KOHIEH CAIUs, IIaBJIeHHEe, KpUCTAIIN3aIus,
KUTIEHHUE, BIAXXHOCTh BO3[yXa, MOBBIIIEHUE NABJICHUS Ta3a NMpPU €ro HarpeBaHUM B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, JJIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;

OINKCHIBATh MEXAHUYECKOE JIBUKEHUE, UCTIONb3Yys (PU3NUECKHE BEIMYMHBI: KOOpAUHATA, MyTh,
IepeMelIeHne, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa, UMITYJIbC Tella, KHHETUYECKasi SHEPrus,
NOTEHLMaJbHAsT SHEPrusi, MeXaHWuyeckas paboTa, MeXaHHYecKas MOIIHOCTb, IpPU OINHUCAHUU



NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIHYMH, UX OO0O3HAUYEHUS U
€IMHUIIBI, HAXOIUTh (POPMYJIBI, CBA3BIBAIOIIME JaHHYI0 (U3NYECKYI0 BEIMYMHY C JPYTMMU
BEJIMYHMHAMU;

ONHUCBHIBATh M3Y4YEHHbIE TEIUIOBbIE CBOIMCTBA Tl M TEIUIOBBIE SIBJICHMS, HCIONb3YS
¢u3nueckue BENWYHMHBL: JABJICHHWE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKas DSHEprus
XA0THYECKOr0 JBM)KEHUSI MOJIEKYJ, CpPEIHEKBaJpaTHYHAsi CKOPOCTh MOJIEKYJN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATENIs; IPU ONUCAHUM ITPABUIIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYMH,
uX OOO3HAYCHHMS W EIMHMIBL, HAXOMUTHb (OPMYIBI, CBS3BIBAIOIIME JAaHHYIO (U3UUYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBATh M3YUYCHHBIE 3JIEKTPUYECKHE CBOMICTBA BELIECTBA U DJIEKTPUYECKHUE SIBICHUS
(mporecchl), UCMONIb3ysl (PU3NYECKUE BEITUUMHBL AJIEKTPUUYECKUM 3apsiil, 3JIEKTpUYECKoe IOJIe,
HanpspKEHHOCTh  IIOJIS, IIOTEHLMAJ, PAa3sHOCTh IMOTEHUUAIOB; IMpPU ONHWCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJB3YEMbIX BEIMYUH, HUX OOO3HAUeHUs M EAUHULBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUYUHAMU;

aHAJIM3UpPOBaTh (PU3MYECKHE INPOLIECChl M SBICHUSA, HCIOb3Ysd (U3NYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarorenus, |, |l u |1l 3axkonsr HproTOHa, 3aK0H coXpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPAHEHUS MUMITYJIbCa, IPUHIMI CYNEpIO3ULMU CHJI, TPUHLIUI
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETHUECKYIO TEOPUIO CTPOCHMUS
BEIIIECTBA, I'Aa30Bbl€ 3aKOHBI, CBA3b CpPEJHEH KHHETHMYECKOW 3HEPruM TEIUIOBOIO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
JJIEKTPUUECKOro 3apsijia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBHUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NMPUHLUIBI ACHCTBUS MAaLIMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3auyaTh yCIOBHUS UX O€30M1aCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh SKCHEPUMEHTHl IO MCCIEJOBAHUIO (PU3MUECKUX SIBJIEHUM M IPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, Tph 3TOM  (HOPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYILECTBIISATh MpPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMYUH, IIPU 3TOM BBIOUPAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHMSI U HCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTIPEIIHOCTEN
U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTU MEXIY (PU3MUECKMMM BEIMYMHAMU C HCIIOJIb30BAHHEM MPSIMBIX
U3MEpEeHUl, MpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHpPOBATH Pe3yJbTaThl MOTY4E€HHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE Tabmuu u rpaduKoB, AenaTh BBIBOABI IO
pe3yJpTaTaM MCCIIEI0BaHNUS;

coOnroaaTh npaBuia 0€30MacHOrO TpyZa MpU NPOBEACHUH HCCIEI0BaHUN B paMKaxX yueOHOTro
HKCIEPUMEHTa, y4eOHO-UCCIIE0BATEICKOW M TNMPOEKTHOW NESATETBbHOCTH C MCIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOT0 000PYIOBAHMUS;

pelaTh pacy€THbIE 3a/1a4M C SIBHO 33JaHHOM (U3UYECKON MOJEINbI0, UCIONb3Ysl (U3NYECKHE
3aKOHBl M MPUHIMUIBI, Ha OCHOBE aHAJIM3a YCJIOBHS 3aJladd BbIOMpaTh (PU3HUYECKYI0 MOJENb,
BBIJICJIATE (PU3UYECKUE BEIMUYMHBI M (HOpMYJbl, HEOOXOAUMbIE Al €€ pELIeHUs, NMPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIYYEHHOT0 3HAaUeHUS (PU3NUECKON BEIUYUHBL;

pelaTe KauyeCTBEHHBbIE 3aJaud: BBICTPAWBATH JIOTUYECKH HENPOTUBOPEUYMBYIO ILIEMOYKY
PacCyXJIEHUI ¢ OTOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

UCIIOJIb30BaTh MPU pEIIeHUN y4eOHBIX 3aJau COBpPEMEHHbIE MH(POPMALMOHHbBIE TEXHOJIOTHU
JUIsL TIOMCKa, CTPYKTYpUPOBaHUsS, HWHTEPIpPETAlMd U TMPEJCTaBIECHUs Yy4eOHOW U Hay4yHO-
HOMYyJASIpHOM  WH(pOpMANMM, TONYYEHHOW M3  pa3jIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAIM3UPOBATH MOJIyYaeMyro HH(OPMaIINIO;

NPUBOANUTH TMPHUMEPHl BKJIAZa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KHU3HM Il 0OECTICUCHUS
0€30MacHOCTH IpU OOpALEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPOMCTBAMHU, AJIsi COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyMIe C BBIIOJIHEHUEM PA3JIMYHBIX COIMAJBHBIX POJIEH, IIIAHUPOBATh PabOTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ] KaXKIOTO M3 YYAaCTHHKOB TPYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonmy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTo (U3uKu B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
NEeSTENIbHOCTH JIF0JIeH, LIeJIOCTHOCTh U €AMHCTBO (PU3UUYECKOM KapTUHBI MUPA,

YYUTHIBATh TPAaHUIBl TNPUMEHEHUS HW3YYEHHBIX (PU3MYECKMX MOJEJeH: TOYCUHBIN
JNEKTPUYECKUN 3apsid, Jyd CBeTa, TOYEYHBIM HCTOUHUK CBETa, sJepHas MojJeib aToMa,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3UIECKUX 3a/1a4;

pacrnio3HaBaTh (U3MYECKUE SIBICHUS (MPOLECChl) M OOBSACHATH HMX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJAUMOCTD, TEINIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MArHHTOB, 3JIEKTPOMArHUTHas
WHAYKIWS, JCHCTBHE MAarHUTHOTO IIOJIi Ha MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsij,
AIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejromiieHue, wuHTepdepeHus, Iudpakuus W TOJSApU3alUs CBETa, JAUCHEPCUs CBeTa,
dotoanekrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiICeHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHASI PaIMOAKTUBHOCTB;

OMKCHIBATh HM3YUYEHHBIE CBONCTBA BEIIECTBA (DJIIEKTPUUYECKUE, MArHUTHBIC, OINTHUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMArHUTHBIC SBICHUS (IIPOIECCHI),
UCIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaNpsHKEHUE, SJIEKTPUIECKOE COTPOTUBIICHNE, Pa3HOCTh OTEHIIMAIOB, SJICKTPOIBHKYIIAs CUIIA,
paboTa Toka, MHAYKLUHS MarHUTHOro Tojs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, MEePHOA W 4YacToTa KoyieOaHui B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOILECCe TAPMOHMYECKUX DJIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE W ONTHYECKas CHJIa JIMH3BI, NP ONHCAHWUU TPAaBUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M EIUHULBL,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYHHY C APYTUMH BEJTHUYNHAMU;

OTHCHIBATh N3YUEHHBIC KBAHTOBBIE SIBIICHUS M MPOLIECCHI, UCTIOJNIb3YS (PU3NUECKUE BETUUUHBIL:
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, UTMHA BOJHBI M YaCTOTa CBETa, SHEPTHUS U UMIYIIBC (OTOHA,
HepuoJl MOoJypacnaaa, SHEpPTus CBA3M aTOMHBIX sI€p, NMPH ONMCAHUU MPABUWIBHO TPAKTOBATh
(GU3NUEeCKU CMBICT HCIOJNB3YEMBIX BEIWYHH, WX OOO3HAYCHHS W CIUHHIBI, YKa3bIBaTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PM3NYECKYIO BETUUUHY C JPYTUMH BEIMYMHAMU, BBIUUCIISATH
3HA4YCHHE (PU3NUECKOU BEITUYUHBI;

aHaTM3UpPOBaTh (PU3MYECKHE NPOLECChl M SBJICHUSA, HCIONb3ysd (U3NYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENIFHOTO W TNAapaJIeIbHOTO  COCTUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMAarHUTHOM MHIYKLUH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHME OHHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHsS SHEPrHH, 3aKOH
COXpaHEHHsI WMITYJbCa, 3aKOH COXPAHEHUS DJICKTPUYECKOTO 3apsja, 3aKOH COXpaHEHHS
MaccoBOr0 4YMCia, MOCTynarel bopa, 3akOH paguoakTUBHOIO pacmajaa, MpH 3TOM pPa3IUvaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE W YCIOBHS (TPAaHUIIBL,
00JacTv) IPUMEHUMOCTH,

OTIpEeNIeNATh HAIPaBJICHHE BEKTOPA MHIYKIIMH MarHUTHOTO TOJISl TPOBOJIHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl Jlopenua;

CTPOUTH U OIHUCHIBATh N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;



BBITIOJHATh OKCIIEPUMEHTHI [0 HCCICNOBAHUIO (U3NYECKUX SBICHUH U TPOIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUil: mpu 3ToM  (QopMyIHpoBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MPSMbIC U KOCBEHHBIE U3MEPEHUS (DU3NYECKUX BEIIMYHH, TIPU 3TOM BBHIOMPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHMsI M HCIOJIb30BaTh U3BECTHBIE METO/Abl OIICHKU HMOTPEIIHOCTEN
U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BAHUEM MPSAMBIX H3MEpPEHUM:
IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTATHl MOJYYCHHOH 3aBHUCHMOCTH
busznyecKkux BENWYMH B BHAE TaOmUI M TrpaHUKoOB, JAelaTh BBIBOABI IO pe3ylbTaTaM
UCCIIEI0BAHMS;

coOiroaaTh npaBuia 0€30MacHOro TpyZa MpU MPOBEICHUH HCCIEI0BaHUN B paMKaxX y4eOHOTo
IKCIIEPUMEHTA, Y4eOHO-MUCCIIEAOBATEIBCKOW U IMPOEKTHOW JESITEIBHOCTH C HCHOJIb30BAaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0OBAHUS;

pemaTh pacyEéTHBIC 3a/1a4M C SIBHO 33JaHHON (PU3NYECKONM MOJIENBIO, UCTONB3Ysl (PU3NUCCKUE
3aKOHbI W TPHUHIMUIBI, HA OCHOBE aHalM3a YCJIOBHsS 3aJaud BBIOMPATh (U3UYECKYIO MOJEIb,
BBIICTISATh (PU3WYCCKUE BEIWYHHBI M (POPMYIBI, HEOOXOAMMEBIE JUIS €€ PEIICHUs, MPOBOIUTH
pacuéThl U OLIEHUBATH PEAbHOCTD MOJIYYEHHOT0 3HAUeHUS (PU3NUECKON BEITMYUHBL,

pelath KayeCTBEHHBIE 3aJadyM: BBICTPAUBATH JIOTMYECKH HEMPOTHUBOPECUMUBYIO IIEMOYKY
paccyXIeHUl ¢ ONOPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

WCIIOJIb30BATh MPHU PEIICHUH YYCOHBIX 3a/1ad COBPEMEHHBIC WH(OPMAIMOHHBIC TEXHOJOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETAllMd U TMPEJCTaBICHUs Yy4eOHOW U Hay4dHO-
nonyJsipHo  mHMOpMAIMK, TOJMYYEHHOM W3  Pa3IMYHBIX  HCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

OOBSACHATh TPUHIUIIBI JCHCTBHSI MAlIUH, MPUOOPOB U TEXHUYCCKUX YCTPOMCTB, Pa3iHyaTh
yCIIOBUS UX 0€30MacCHOr0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTEL TMPUMEPHI BKJIAJAa POCCHUCKHX M 3apyOekKHBIX YYEHBIX-(DH3UKOB B pa3BUTHE
HAyKH, B 00bACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS 1O (U3UKE B IMOBCEIHEBHOW KM3HU IJISI 00ECTICUECHUS
0e30MacHOCTH TIpU OOpAIEHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, AJISI COXPaHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOTO MOBEJCHUS B OKpPYKaloIlel Cpee;

paboTaTh B IpyMIe C BHIMOJTHEHUEM PA3UYHBIX COIUAIBHBIX POJIEH, TIaHUPOBAaTh PabOTy
IpyNIbl, palMOHAJIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTAHAAPTHBIX CHUTYalUAX, aJC€KBAaTHO OLEHMBATh BKJAJ KaXXJOr0 M3 YYACTHUKOB I'PYNIIbI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NPOrpamMmbl Bcero OETPO‘HLH pﬁa KTHHECK  oGpasoBaTenbuble
ble padoThl ue padoThbl pecypesi
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubnnoreka IIOK
1.1 ®du3nKa U METOIbI HAYYHOTO ITO3HAHUS 2 0 0 https://m.eds00.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bubnnoreka IIOK
21 Kuemarika > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoteka [IOK
22 Jlunanika ! 0 0 https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 0 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 . 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 0 0 bu6muoreka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJANHAMUKA
but6mmoreka [IOK
41 Omextpoctatiika 10 0 1 https://m.eds00.ru/7f41bf72
4.2 ITocTOsIHHBIN 31eKTpUUeCKUi TOK. TOKHU B 12 1 1 bubmmoteka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

‘ Pa3iIMYHBIX Cp€aax

https://m.edsoo.ru/7f41bf72

Wroro no pazueny 22
PeszepBHoe Bpems 2 1
OBLIEE KOJIMYECTBO YACOB I10 68 4 4
[NPOT'PAMME
11 KUIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HanmenoBanue pa3
n/n NPOrpamMMmbl pRAER T Bcero Konrpoak HpaxTuyec f)lép[;(iil)i)OOBBal;‘lz.])'lbﬂble
ble padoThI KHe padoThl pecypebi
Paznea 1. JIEKTPOJAUMHAMUKA
11 MaruautHoe nose. DJIeKTpOMarHuTHas 11 1 3 bubmmorexa [IOK
HHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHn4yecKkne U 31eKTPOMATrHUTHBIE 9 0 1 bubnuorexa [JOK
KOJIEOaHUSI https://m.edsoo.ru/7f41c97c
29 MexaHuyecKkue U 3J1€KTPOMAarHUTHBIE 5 1 0 bub6nuorexa [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 | Ommia 10 0 3 ttpayim. edso0 MTFALCOTC
Wroro no pazmeny 24
Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
OcCHOBBI crielIUaIbHOM TEOPUH 4 1 0 bubnmnoreka [JOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
4.1 DeMeHThl KBaHTOBOW OMTHKHU 6 0 0 bubmorexa HOK

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
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bu6mmoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE A7pO ° https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK

5.1 DeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 7

Pa3nesn 6. OBOBIIAIOILIEE IOBTOPEHUE

bubmuoreka [JOK

6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ﬁ/7f4lc97c
Hroro no pazneny 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME



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

INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa H(PpPOBLIE
n/n Tema ypoxka Bceero Konrposbnele | IlpaxTirieckue I/l?.)%fleﬂl/lﬂ Llﬁ[?al;OBaTeanble
padoThI padoThI pecypebi

1 ®uznka — Hayka o npupoje. Hayunsie 1 0 0 bubnnorexa [HOK
METO/IbI TIO3HAHHS OKPYKAIOIIEr0 MUPA 01.09.2023 | https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH Bubmorexa [IOK

2 COBpeMeHHOﬁUHaquOﬁ KAPTHHbI MUPa, B 1 0 0 06.09.2023 ' https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATETHLHOCTH JIIOIeH
MexaHudeckoe ABH)KEHHE.

3 OTHOCUTEIHHOCTh MEXAHUUECKOTO 1 0 0 bubnuorexa [JOK
nsrkenus. [lepeMerenue, CKOpOCTb, 08.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHUE

. bubnuotexa [JOK

4 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE 1 0 0 13.00.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE 1 0 0 bubnnoreka [JOK
JIBHKCHHE 15.09.2023 = https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majieHue. Y CKopeHue 1 0 0 bubnmnorexa [JOK
CBOOOIHOIO MaIEHHS 20.09.2023  https://m.edsoo.ru/ff0c39cc

7 KpuBonuneliHoe nBuxeHue. /[Brxenne 1 0 0 bubnnorexka [JOK
MaTepHaIbHON TOUKH 10 OKPY>KHOCTH 22.09.2023 | https://m.edsoo.ru/ff0c3ada
[IpuHnmn oTHOCKUTENBHOCTH [ anumnes. Bubmorexa [OK

8 WueprmansHbie cucTeMbl oTcueTa. [1epBorii 1 0 0 27.09.2023  https://m.edsoo.ru/ffoc3bes
3aKkoH HploTOHA T — :

Macca tena. Cuna. [lpunuun Bu6mmorexa IJOK

9 CYNCPIIOSHITIH CHL. BTOpOHU?’aKOH 1 0 0 29.09.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa am1s MaTepuanbHON TOUKU

10 Tpetuii 3akoH HeroTOHA 1719 MaTepUaIbHbBIX 1 0 0 bubnuorexa [JOK
TOYEK 04.10.2023 | https://m.edsoo.ru/ffOc3be8
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11 3aKkoH BceMUpHOro TsaroreHus. Cuna bubnuorexa [JOK
TspkecTu. [lepBas kKocMHuUecKasi CKOPOCTh 06.10.2023 | https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna ynpyroctu. 3akon I'yka. Bec Tena 11.10.2023  https://m.edsoo.ru/ff0c3el8
15 | comnpems Kook oo G B LOK
13.10.2023 = https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WJIH ra3e
[ToctynarensHoe U BpaliaTeiabHOe
14 JIBIKEHUE a0COJIIOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuibl. [Tnedo cubl. Y cinoBus 18.10.2023  https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TElIa
HNMnynbec MmaTepralbHOW TOYKH, CUCTEMBI
15  MATCpPHAILHBIX TOUEK. WMITynbC CHUIIBL. bubnuoreka [IOK
3aKkOH COXpaHEHUs UMITyJbca. PeakTuBHOE 20.10.2023 | https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Paborta u momHOCTh cuibl. Kunetnueckast
16 312{151;)1“1251 Ma(T)IeI;)I/I(:J:ILHS); TOUYKH %eopZ;[aao6 brbmorexa HOK
NOR 25.10.2023 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW IHEPTUH
[TorenunaneHas sHeprus. [loreHnnanbHas
17  PHEprus ynpyro nehopMUPOBAHHON bubnmnorexa [JOK
npyXuHbL. [loTeHIIMaTbHAS SHEPTUs Tea 27.10.2023 | https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMJITH
[loTeHuManpHble U HEMOTEHIUAJIBHBIE
18 cnn e wmenemmon voxammcekon nepri BuGmiorexa LIOK
08.11.2023 https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPaHEHHUS
MEXAHUYECKOM dHEPIrun
JlaGopatopHas pabota «MccnenoBanue
19 | oBBH paboThI CUJIBI C U3MEHEHHEM
MEXAHUUYECKOM HEPTUH Tella Ha IPUMEpE 10.11.2023
PaACTSDKEHUS PE3UHOBOTO KIyTa»
20 KoHnTtponbHas pabota 1o teme bubnuorexa [JOK
«Kunemaruka. JlnHamMuka. 3aKOHbBI 15.11.2023 = https://m.edsoo.ru/ff0c4b74
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COXpPAaHCHUA B MEXAHUKEY

OCHOBHBIE ITOJIOKEHUS MOJICKYJISIPHO-

21  xuHetmyeckoil Teopun. bpoyHoBckoe bubmorexa HOK
' 17.11.2023 | https://m.edsoo.ru/ff0c4dc2
newkenue. b dysus
XapakTep JBUKEHHS U B3aUMOJICHCTBUS
22  yactun BEILECTBa. Mopenu cTpoeHus Ta30B, 22112023
KUAKOCTEH U TBEPIBIX TET
23 Macca monexyin. KonnyectBo BemiecTsa.
[TocTrosinHas ABoraapo 24.11.2023
o4 TermoBoe paBHOBecue. TemnepaTrypa u e€
u3mepenue. lllkana temneparyp Llenbcus 29.11.2023
o5 Wneanpueiii raz 8 MKT. OcHOBHOE bu6mmoreka [IOK
ypaBaenue MKT 01.12.2023  https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeaHel KHHETUYECKON SHEPTUU ABUKCHUS bubnuotexa [JOK
MoJeKyll. YpaBHeHne MeHeneena- 06.12.2023 ' https://m.edsoo.ru/ffOc511e
Knaneiipona
27  3axon JlabroHa. ["a30BBIE 3aKOHBI 08.12.2023
JlaboparopHas pabota «lccrneqoBanue
28  3aBUCHMOCTHU MEXIY MapamMeTpamu 13.12.2023
COCTOSTHUS Pa3peKEHHOTO Ta3a
29 H3ompornecchl B uaeaabHOM ra3e u ux bubmuoreka [JOK
rpaduyeckoe mpeacTaBIcHHE 15.12.2023 = https://m.edsoo.ru/ff0c570e
BryTpeHHss SHEpTUs TePMOAMHAMUYECKOM
HUCTEMBI U CIT bl €€ U3MCHEHUS.
30 ;:(o(jnfqecmg TZi?‘I?)TLIe?/I pSaGf)Tz brbmorexa HOK
' 20.12.2023 ' https://m.edsoo.ru/ff0c5952
BHyTpeHHSIS SHEpTHUs 0JTHOATOMHOTO
UJIeabHOTO Ta3a
31 Buasl Tenonepenaun Eubmorexa LOK
22.12.2023  https://m.edsoo.ru/ff0c5c36
32 VY nenpHas TEINIOEMKOCTE BEIECTBA. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4dc2
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Koyim4yecTBO TEIUIOTHI PH TEILIONEepeIaye.
AnuabaTtHBbIN mporiecc

[IepBblil 3aKOH TEPMOAUHAMUKU U €TI0

27.12.2023

https://m.edsoo.ru/ff0c5c36

bubmuorexa [JOK

33 IPUMEHCHHE K U30IMPOIIEccaM 10.01.2024  https://m.edsoo.ru/ffOc5efc
34 HeobpaTtuMocTh po1eccoB B MPUPOJIE. bubmuorexa [JOK
Bropoii 3aKk0H TepMOIUHAMHUKH 12.01.2024  https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/ TermoBoi bubmuorexa [JOK
MaIlIUHBI 17.01.2024 = https://m.edsoo.ru/ff0c600a
36  Iukn Kapno u ero KI1/I 10.01.2024
37 DKOJOTUYECKHe MPOOIeMbI
TEIJIOOHEPTETUKU 24.01.2024
38 O6o6maromuii ypok «MotekysipHast bubnuorexa [JOK
¢du3uka. OCHOBBI TEPMOHMHAMUKI) 26.01.2024  https://m.edsoo.ru/ff0c6938
SV — Butimorexa LIOK
' 31.01.2024 https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMHUKIY
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KuneHune 02.02.2024 ' https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHAs 1 OTHOCHUTENIbHAS BIIAXKHOCTH bu6mmoreka [IOK
BO31yXxa. HachimeHHbI# map 07.02.2024  https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubnuoreka [IOK
KpucTayuioB. JXKuaKue KprcTaib. 09.02.2024 | https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaJIbl
43 [InaBnenue u xpucraumsanus. Y geybHast bubnuoreka [IOK
TerioTa riasieHus. Cyonumanus 14.02.2024  https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUE TEIJIOBOrO OajaHca bubmmorexa [IOK
16.02.2024 = https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Tei. DINEKTPUIECKUH 3apsi. bubnmoreka [JOK
JIBa BH/1a SJIEKTPUUECKUX 3apAI0B 21.02.2024 | https://m.edsoo.ru/ffOcbbcc
46  IIpoBOIHUKHU, TUDTIEKTPUKHU H bubnmoreka [JOK
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IMMOJYIIPOBOJHUKH. 3aKkoH COXpaHCHUA
SJICKTPHUYCCKOI'O 3apsaga

23.02.2024

https://m.edsoo.ru/ffOc6bcc

47 BsaumoneiictBue 3apsiioB. 3akoH Kynona. bubmumoreka [IOK
ToYeUHbIH SACKTPUIECKHI 3apsiT 28.02.2024 | https://m.edsoo.ru/ffOc6ces
o | e oo ok BuSonera 10K
N . 01.03.2024 | https://m.edsoo.ru/ffOc6df2
nosieit. JIunum HanpsxEHHOCTH
49 PaGota cuit 31eKTpoCTaTuuecKoro moJsl. bubnnoreka [JOK
[orenimain. Pa3HOCTh MOTEHIIHATIOB 06.03.2024  https://m.edsoo.ru/ffOc6f00
o | T e B LOK
’ 08.03.2024  https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51  Daexrpoémkocts. Konaencarop bubmorexa LIOK
' 13.03.2024 | https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubnuotexa [JOK
DHeprus 3apsKEHHOT0 KOHJICHCATOPa 15.03.2024  https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas pabota "H3mepenue 1
AIEKTPOEMKOCTH KOHIEHCaTopa" 20.03.2024
[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
54 | ammapara, CTpyWHOTO NPUHTEpA. 22.03.2024
DnekTpocTaTH4ecKasl 3alnTa. 3a3eMIeHIe
3EKTPOnprOOpOB
DIIEKTPUYECKUI TOK, YCIOBHS €70
55 CYLICCTBOBAHMS. [TocTostHubIM TOK. Cuna
toka. Hanpsbxenue. Conpotusiienne. 3akoH 03.04.2024
Owma s yyacTka IenH
[TocnenoBarenbHOE, MapaieIbHOE,
5g | CMCINAHHOE COCTMHEHHE NPOBOIHUKOB. 05 bubnmnoreka [JOK
JlabopatopHnas pabota «3yueHue ' 05.04.2024  https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COSAMHECHHUS PE3UCTOPOBY
57  PaboTta u MOUTHOCTB ANEKTPUIECKOTO TOKA. bubmmoreka [JOK



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

3akoH /[>xoyins-Jlenma

10.04.2024

https://m.edsoo.ru/ff0c7838

3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe

bubmuoreka [JOK

S8 sampikanue. Jlaopatopuas pabora 0-5 12.04.2024 | https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C nuctouHuka ToKa U €ro
BHYTPEHHETO COIPOTUBIICHUS»
DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
59  MCTaloB. 3aBUCHMOCTH COITPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI. 17.04.2024
CBepXIpoBOAUMOCTD
60 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MMYYKOB 19.04.2024
[TonynpoBoiHUKH, X COOCTBEHHAs U Bubmorexa [IOK
61 mpumecuas nposomumocts. CBoiictsa p—- 24.04.2024 | https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHKOBBIE TPUOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX H
g | DAacmiaBax SIeKTPOTHTOB. bubnmnorexa [JOK
DIEKTPOTUTHYESCKAS TUCCOIHAIINS. 26.04.2024  https://m.edsoo.ru/ff0c82ba
DneKTpoauns3
DNEeKTPUYECKHU TOK B Ta3ax.
63 CaMOCI?FOﬂTeHBHLIfI 1 HECAMOCTOSITEILHBIN BI/_I6HHOTeKa HOK
01.05.2024  https://m.edsoo.ru/ffOc84ae
paspsia. Moiaus. [1nazma
DneKTpuYecKue MprUOOpPHI  YCTPOICTBA U Bubmorexa [OK
64 mx mpaxiieckoe npumenenne. Ipasuna 03.05.2024 | https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€301acCHOCTH
. bubmuoreka [JOK
65 Obobumaromyii ypok «IMEKTpOHHAMHKE) 08.05.2024 https://m.edsoo.ru/ffoca8be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [TocTosHHBIM bubnuorexa [IOK
9JIEKTPHUECKUI TOK. TOKH B pa3InIHBIX 10.05.2024  https://m.edsoo.ru/ff0c8a8a
cpenax»
67 | Pesepsubiii ypok. KoHTposibHas padoTa mo bubnuorexa [JOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

TeMme "DIeKTpoIuHaMuKa"

15.05.2024

https://m.edsoo.ru/ff0c8c56

PesepBHbIil ypok. O000IIarONIMil YPOK 110

bu6mmoreka [IOK

68 temaMm 10 kmacca 1 17.05.2024  https://m.edsoo.ru/ffOc8f6¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOT'PAMME
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoka Bcero KOETPO‘]"’H Hpa:;anec u3y4eHus: 00pa3oBaTeJIbHbIC
ble padoThI KHe padoThl pecypesI
ITocTogHHBIE MATHUTEL U UX
1 B3auMoeicTBUE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrtop MarauTHOM MHAYKIUH. JIMHIN 02.09.2023  https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMH
MarnuTHO€e noJjie TPOBOTHUKA C TOKOM.
2 OmpeiT Dpcrena. Bzaumopeiictpue 1 BI/_I6HHOTeKa HOK
05.09.2023 https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 Jlaboparopnast pabota «13yuenue 1 1 bubnuoteka [JOK
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM» 09.09.2023  https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOAHUK ¢ TokoM. Cuiia Amnepa.
4 JlaboparopHas pabota «ccnenoBanue 1 1 BP_I6HHOTeKa LIOK
o 12.09.2023  https://m.edsoo.ru/ff0c9acO
JIEHCTBUSI TIOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM)»
JleficTBHEe MarHUTHOT'O MOJIS Ha
bu6mmorexa [IOK
S MBIXYIIYIOCH 3aDKCHHYIO HacTuily. Cuia 1 16.09.2023 ' https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunbl JlopeHiia
DOnekTpoMaruuTHas HHAyKIUs. [loTok
6 BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1
WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM 19.09.2023
nHaykiuu Oapanes



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHas padorta «/ccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHON MHITYKIIHH

NunykTuBHOCTS. SIBIICHUE
camouHaykiuu. 9JIC caMOUHAYKIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

23.09.2023

26.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
ANEKTPOMArHUTHI, HIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

30.09.2023

10

11

12

13

O6o06maromuii ypok «MarautHoe mnosie.
DNEKTPOMAarHUTHAS WHIYKITHS

KonTponbhas padota no teme
«MarHnuTtHoe 1noJie. DJIeKTpOMarHuTHas
WHITYKITAS

CB00OOIHBIE MEXaHUYECKHE KOICOaHM.
Iapmonrnueckue konebanus. Y paBHEHHE
rapMoHHUYEcKUX Konebanuii. [IpeBpaienue
SHEPTUU

JlabopaTtopHas pabota «lccnenoBanue
3aBHCHMOCTH TIepH0/ia MaJIbIX KoJeOaHui
rpys3a Ha HUTH OT OJIMHBI HUTU U MAaCChbI
rpy3a»

03.10.2023

07.10.2023

10.10.2023

14.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJIcOaHUs B
UJeabHOM KOJIeOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUYCSCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

17.10.2023

bubnmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UI€aTbHOM K0JIe0aTeIbHOM
KOHTYpE

21.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarnmx

bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

17

KoJieOaHusAX. BeIHYKICHHBIC
MeXaHn4eCcKHue Konebanus. Pe3onanc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoseOaHus

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEeMEHHbIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE
3HAUYE€HHME CUJIbI TOKA U HAIIPSKEHUS

24.10.2023 | https://m.edsoo.ru/ffOcbbh86

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBocTso,
nepeavya u NoTpedIeHUe IEKTPUUECKON
SHEPIUU

19

20

21

YCTpoHCTBO U MPaKTHUECKOE
MIPUMEHEHUE AJIEKTPUIECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro TOKa, TNHUN
aNeKTponepeaay

DKOJIOrM4eCKHe PUCKU TpU
MIPOU3BOJICTBE AeKTposHeprun. Kynbrypa
HCTIOJIb30BAHMS JIEKTPOIHEPTHH B
MMOBCEIHEBHOM KU3HU

MexaHu4yecKkue BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctsb
pacnpocTpaHeHuUs U JTMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CKkoOpocTh 3ByKa. I poMKOCTB
3ByKa. Beicora ToHa. TemOp 3Byka

DNeKTpOMarHuTHHIE BOJHBI, MX
cBOMCTBa U cKOpocTh. [Ikana
ANEKTPOMArHUTHBIX BOJIH

[IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.
Pa3Butne cpencts cBa3u. Pagnonokanus

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcccOc

bubnmoreka [JOK
https://m.edsoo.ru/ffOccfe0

25

Konrponsnas padora «Konebanus u
BOJIHBI»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonnHeHOE pacipoCTpaHEHUE
CBETa B OAHOPOJHOM cpene. ToueuHblit
UCTOYHUK cBeTa. JIyu cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxenue cBeTa. 3aKOHbI OTPAKEHUS
csera. [locTpoenne n3o0paxeHnii B
IJIOCKOM 3epKajie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue ceta. [loaHoe
BHYTpEHHee oTpaxeHue. IIpenenpHblil yroiu
MIOJIHOI'O BHYTPEHHET0 OTPaKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd7f6

29

30

31

32

JlaboparopHnast pabora «M3mepeHue
MOKa3aTesIsl MPEIOMIICHHS CTEKIIa

JIunzel. [locTpoenue n3obpaxeHuii B
nuH3e. PopMylia TOHKOM JHH3BI.
YBennueHue JIMH3bI

Jlaboparopnas pabota «Vccrnenoanue
CBOMCTB M300pakKeHUH B JIMH3AX
Hucnepcus cseta. CloKHBIN cocTaB

6enoro ceera. L[er. JlaboparopHas pabora
«HabmroieHne qucrepcuu CBeTay»

bubmunorexa [JOK
https://m.edsoo.ru/ffO0cd67a

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

33 WnuTtepdepennus creta. dudpaxius bubnnorexka [JOK
csera. JlndpakunonHas penréTka https://m.edsoo.ru/ff0ced22
[TorepeyHOCTh CBETOBBIX BOJIH. bubnunorexa [JOK

34

35

[Tonspuszanusa ceera

OnTryeckue MpruOOPbI U yCTPOMCTBA U
yCJIOBHS UX O€30MIaCHOTO MPUMEHEHUS

https://m.edsoo.ru/ffOcf02e

36

37

['paHnIIBI TPUMEHUMOCTH KJIACCUYECKOMN
MexaHukH. [locTynarsl cienuanbHOM
TEOPUHU OTHOCUTEIBHOCTH

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
3ameJieHre BpEMEHH U COKpAILEHUE
TUINHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

yacTullbl. CBS3b MacChl C SHEPTUEH U
HUMITYJIbCOM. DHEPTHUs MOKOs

https://m.edsoo.ru/ffOcfc68

39 Kontponsnas padora «OnTrka. OCHOBBI bubmumoreka [IOK
CIENUAIBHON TECOPHUH OTHOCHTEIIHHOCTIY https://m.edsoo.ru/ffOcf6f0

40 ®otonsl. Dopmyna [Inanka. Jueprus u bubmuorexa [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6

OTKpbITHE U HCCIIEI0BAHUE bubmumorexa [IOK

41

dotorddekra. Onbithl A. I'. Cronerosa

https://m.edsoo.ru/ffOcffc4

42

3akonbl poTtorddekra. YpaBHEeHHE
OunmTeinHa i Gorodrdderra. «KpacHas
rpanuia» Gorodddexra

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d015e

43

JlaBnenne cBera. Onbitel I1. H.
JlebeneBa. Xumudeckoe ACHCTBUE CBETA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d04a6

44

45

TexHuueckue ycTpoicTBa u
MIPAKTUIECKOE TPUMEHEHUE: (POTOIIIEMEHT,
dboTonaTuuk, comHevyHas Oarapes,
CBETOIHO]T

Pemrenne 3agad mo reme « DIEMEHTHI
KBAaHTOBOU OITUKW)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Monenb atoma Tomcona. OmIBITEI
Pezepdopaa mo paccesHUIO 0-4aCTHII.
[LIimanerapHas MoJenp aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

47

48

[TocTtynmater bopa

W3nydenue u norioieHue GOTOHOB MPH
IIEPEXO0JI€ aTOMA C OJJHOTO YPOBHS YHEPIUH
Ha Jpyrou. Buasl ciekTpos

bubnmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubnmnoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BonnoBrele cBoiicTBa yacTull. BoHBI Ae
bpoiina. KopnyckynsipHO-BOJIHOBO#
nyanu3Mm. CHOHTaHHOE U BBIHYKJIEHHOE
W3JTy4YCHHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE paTHOAKTUBHOCTH. OMBITHI

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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
https://m.edsoo.ru/ff0d0ca8

51

52

Pesepdopna no onpesnenenuto cocraBa
PaINOAKTUBHOTO U3ITYUCHUS

CgoiicTBa anb(da-, 6era-, ramma-
U3IydYeHus. BiusHue paanoakTHBHOCTH Ha
JKHUBBIC OpFaHI/I3MbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacnan. IIEeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacmay. ["amma-
U3ITy4yeHue

https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

54

55

56

OHeprus CBA3M HYKJIOHOB B S7pE.
SAnepHsle peakuuu. SnepHplil peakTop.
ITpo6nembl, epcreKTUBbL, FKOJIOTHUECKUE
ACIIEKTHI S ICPHOU SHEPTETUKHU

DneMeHTapHbie YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOIIOICHUS 1
perucTpanuu JIEMEHTAPHBIX YaCTHII.
Kpyrastit cton «@yHaaMeHTalbHbIE
B3auMoeicTBuA. EquHCTBO dusnueckoit
KapTHUHBI MUPay

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipKue
3BE3/IBI, INIAHETHI, UX BUAUMOC ABIKCHHUE.
ConHeyHas cucTeMa

Comnnne. ComHeuHast akTUBHOCTD.
Ncrounuk sHeprun CosHua U 3BE3]1

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 I IVIaBHOM MOCIEN0BATEILHOCTH.
BuyTtpenHee cTpoeHue 3BE3 1.
CoBpeMeHHBIE IPE/ICTABICHUS O
MPOUCXOXKACHUH U 3BoJtonnK CoJlHIA U
3BE3]T

Muneunsiit [1yTe — Hama ["anmakTuka.
[Tonoxenue u auxenue ConaHa B
lNanaktuke. ['anaktrku. Y€pHbIe NBIPHI B



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

AApax raJlakKTUuK

59

Bcenennas. PasOeranue rajakTuk.
Teopusa boabmoro B3peiBa. Penukrosoe
u3nydyeHue. MertarajiakTuka

60
61

Hepeennsie mpo6iieMbl aCTPOHOMUU

KonTpomnpHas padota «1eMeHTHI
aACTPOHOMHU U aCTPODHUIUKI)

62

63

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIIMAIbHON 1
ITUYECKOH cdepax NesaTeTbHOCTH YeTI0BeKa

O606maromuii ypok. Pois u Mmecto
(M3HUKYN B aCTPOHOMHH B COBPEMEHHOM
HAy4YHOH KapTUHE MUPA

64

O6o06maromuit ypok. Poib puznueckoit
Teopuu B (GOPMHUPOBAHHUH MPECTABICHUHN O
¢du3nyuecKoil KapTuHe MUpa

65

66

O6o6maromuii ypok. Mecto
(u3nuecKoil KapTUHBI MHpa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUH O IPUPOLE

PesepBHbIil ypok. MarautHoe noie.
DNEeKTpOMarHuTHAasE NHIYKIHSI

67

68

PesepBHbIitl ypok. OnTuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

Pesepnsrii ypok. KBantoBas dusuka.
DNeMEeHTHI aCTPOHOMUU U acTPODU3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 knace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

BeeaureBapuanT

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA
BreauteKoHTpobHBIE B caMOCTOsITENbHBIE pa0doThI 10 dusuke. 10, 11 k1acc Kk yueOHUKY -
[leprikuna A.B., I'pomiieBa O.U. nanusie

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenurehttps://myschool.edu.ru/
https://resh.edu.ru/nannsie






